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Appendix  

Abbreviation Full Name Instruction 

ACA 
Accessory Charger 

Adapter 

An adaptor which allows a single USB port to be 

attached to both a charger and another device at 
the same time. 

ADC 
Analog-to-Digital 

Converter 
Used to convert analog signal to digital signal. 

AE Automatic Exposure 
Realizes the function of automatic exposure 

processing. 

AF Auto Focus Realizes the measurement of image definition. 

AGC 
Automatic Gain 
Control 

An adaptive system found in electronic devices 
that automatically controls the gain of a signal: 
the average output signal level is fed back to 

adjust the gain to an appropriate level for a range 
of input signal levels. 

AI Artificial Intelligence 

A new technical science to study and develop 

theories, methods, techniques and application 
systems for simulating, extending and extending 

human intelligence. 

AVC 
Advanced Video 
Coding 

One video agreement, also can be called H.264 

AVS 
Audio Video coding 
Standard 

One video agreement 

AWB 
Automatic White 
Balance  

Provides the white balance function, and 
configures the gains of the R, Gr, Gb, and B 
components. 

BCSH 
Brightness, Contrast, 
Saturation and Hue 

BCSH is used for brightness, contrast, saturation 
and hue adjustment. 

BLC 
Black Level 
Correction 

A function to subtract a DC offset from picture 
data. 

BLE Blending Gather many source data to final output data 

CC Combining Check Can correction wrong ME and MC. 

CCM 
Color Correction 
Matrix 

Used to correct the color crosstalk because of 
three channel response of sensor when only one 
channel color input. 

CDP 
Charging 

Downstream Port 

A Charging Downstream Port (CDP) is a 
downstream port on a device that complies with 
the USB 2.0 definition of a host or a hub, except 

that it shall support the Charging Downstream 
Port features specified herein. 

CMD Command  Command  

CMOS 
Complementary Metal 

Oxide Semiconductor 
Use for CMOS sensor 

CSC Color Space Convert  RGB2YUV, YUV2RGB 

CSI 
Camera Serial 
Interface 

A standard interface between a camera and a 
host processor for mobile applications. 

DAC 
Digital-to-Analog 

Converter 

A system that converts a digital signal into an 

analog signal. 

DAP Debug Access Port 

A TAP block that acts as an AMBA (AHB or AHB-

Lite) master for access to a system bus. The DAP 
is the term used to encompass a set of modular 
blocks that support system wide debug. The DAP 

is a modular component, intended to be 
extendable to support optional access to multiple 
systems such as memory mapped AHB and 
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Abbreviation Full Name Instruction 

CoreSight APB through a single debug interface. 

DCP 
Dedicated Charging 
Port 

A downstream port on a device that outputs 
power through a USB connector, but is not 

capable of enumerating a downstream device 

DCT 
Discrete Cosine 
Transform 

One video encoder tool. 

DDR Double Data Rate A kind of dynamic memory. 

DDR3 Double Data Rate 3 A kind of dynamic memory. 

DDR3L 
Double Data Rate 3 
Low Voltage 

A kind of dynamic memory. 

DDR4 Double Data Rate 4 A kind of dynamic memory. 

DFI DDR PHY Interface 

An interface protocol that defines the signals, timing 

parameters, and programmable parameters 

required to transfer control information and data 

over the DFI, to and from the DRAM devices, and 

between the MC and the PHY. 

DMA Direct Memory Access 

A feature of computer systems that allows certain 
hardware subsystems to access main system 

memory, independent of the central processing 
unit (CPU). 

DMAC 
Direct Memory Access 

Controller 

A programmable controller that manages DMA 

transfers. 

DPCC 
Defect Pixel Cluster 

Correction 

Used to correct the defect pixels of the sensor, 

and supports both static and dynamic mode.  

DST  Destination  Destination Image 

DVP Digital Video Port 
A traditional sensor output interface.The video 
data are output in parallel. 

EEDI 
Enhanced Edge based 

Interpolation 
Could interpolation smaller than 10 degree. 

EHCI 
Enhanced Host 

Controller Interface 

The Enhanced Host Controller Interface (EHCI) 

for a Host Controller for the USB2.0 

EOI End Of Interrupt 
Indicate the completion of interrupt processing 
for a given interrupt. 

FBC 
Frame Buffer 
Compression 

A kind of method to reduce DDR bandwidth 

FBCD 
Frame Buffer 
Compression Decoder 

Decode TNR and NR compression data from ddr 
under thier respective fbcd mode. 

FBCE 
Frame Buffer 
Compression Encoder 

Encode TNR, Sharp and FEC data to ddr under 
their respective fbce mode. 

FEC Fisheye Correction  Implemented by backward mapping. 

FIFO First In First Out 
A method for organizing and manipulating a data 
buffer, where the oldest (first) entry, or head of 

the queue, is processed first. 

FPN Fixed Pattern Noise A function for fixed pattern noise 

FPS Frame per Second 
It is express that how many frames can be 
decoded by VDPU at one second. 

FRC Frame Rate Control An algorithm of dither 

FS Full Speed Full Speed model in USB2.0 

GIC 
Green Imbalance Cor
rection 

A method to correct the color imbalance in 
captured images 

GPIO 
General Purpose 
Input/Output 

An uncommitted digital signal pin on an 

integrated circuit whose behavior (including 
whether it acts as input or output) is controllable 
by the user at run time. 

HDR High-Dynamic Range Realize the function of three/two frames 
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Abbreviation Full Name Instruction 

synthesizing one frame. 

HEVC 
High Efficiency Video 
Coding 

One video agreement, also can be called H.265 

HNP 
Host Negotiation 
Protocol 

Host Negotiation Protocol in USB OTG 
Specification. 

HS High Speed High Speed model in USB2.0 

I2C 
Inter-Integrated 
Circuit 

Two wired (SCL and SDA), bi-directional serial 
bus 

I2S 
Inter-IC Sound, 
Integrated Interchip 

Sound 

It is one of digital audio transmission standard. 

IEP 
Image Enhancement 

Processor  
The main function is deinterlace. 

Int8 Integer 8 8 bit integer including 1 bit sign bit 

ISP 
Image Signal 
Processor 

contains standard sensor picture data processing 
functions 

ISPP 
Image Signal Post-

Processing 

Contains image post-processing and scaling 

function. 

IXOY 
Input X Fields Output 

Y frame 

A kind of deinterlace mode(X and Y mean a 

number ). 

JFIF 
JPEG File Interchange 
Format 

One image file standard. 

JPEG 
Joint Photographic 
Experts Group 

One video agreement, used for picture compress. 

LCD Liquid Crystal Display A type of display. 

LDCH Lens-Distortion Achieves distortion correction under fisheye lens. 

LPDDR3 
Low Power Double 
Data Rate 3 

A kind of dynamic memory. 

LPDDR4 
Low Power Double 
Data Rate 4 

A kind of dynamic memory. 

LS Low Speed Low Speed model in USB2.0 

LSC 
Lens Shading 
Correction 

A function for lens shading problem 

LUT  Look Up Table  Look Up Table  

LVDS 
Low-Voltage 
Differential Signaling 

A differential signal technology with low power 

consumption, low bit error rate, low crosstalk and 
low radiation. 

MAD Multiply-add Unit 
This is the unit designed to process multiply-add 
operation 

MBAFF 
Macro-block Adaptive 

Field Frame 
One feature of h.264 stream. 

MBPS Mega Bits Per Second 
The express that how many bits can be decoded 

by VDPU at one second.  

MC Motion Compensation Filed based  

MD Motion Detection Frame based  

ME Motion Estimate Frame based  

MI Memory Interface Write or read back data interface 

MIPI 
Mobile Industry 

Processor Interface 

An open standard and specification for mobile 
application processors initiated by the MIPI 

consortium 

MSPS 
Million sample per 

second 
Sample rate 

MTL 
Media Access 

Controller Transaction 

The MAC Transaction Layer (MTL) provides the 

FIFO memory Interface to buffer and regulate the 
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Abbreviation Full Name Instruction 

Layer packets between the application system memory 

and the MAC. It also enables the data to be 
transferred between the application clock and 
MAC clock domains. The MTL layer has two data 

paths: Transmit path and Receive Path.  

MV Motion Vector Frame based  

MVC 
Multiview Video 
Coding 

Also known as MVC 3D, it is a stereoscopic video 
coding standard for video compression. 

NG Noise Gate A module used to detect and gate the noise. 

NIU 
Network Interface 

Units 

NIU convert the incoming transaction information 

into special internal packets. 

NN Neural Network Artificial Neural Network used in Deep Learning. 

NPU Neural Process Unit 

NPU is the process unit which is dedicated to 
neural network. It is designed to accelerate the 
neural network arithmetic in field of AI (artificial 

intelligence) such as machine vision and natural 
language processing. 

OHCI 
Open Host Controller 

Interface 
Open Host Controller Interface for USB. 

OSD On Screen Display 
An on screen menu for making adjustments to 

the display 

OTG On The Go 
This means USB can be host or device by 
configuration. 

OTP 
One Time 
Programmable 

One Time Programmable Non-Volatile Memory 
system. 

OTP NVM 
One Time 
Programmable Non-
Volatile Memory 

One Time Programmable Non-Volatile Memory. 

PCM 
Pulse Code 

Modulation 

A method used to digitally represent sampled 
analog signals. In a PCM stream, the amplitude of 

the analog signal is sampled regularly at uniform 
intervals, and each sample is quantized to the 
nearest value within a range of digital steps. 

PD  Pull Down  A kind of film. 

PDAF 
Phase Detection Auto 

Focus 

Replaces the PDAF points inside the raw input 

data  

PDM 
Pulse Density 

Modulation 
A 1-bit over sampled audio format 

PGA 
Programmable Gain 
Amplifier 

It can be controlled by software to amplify or 
decrease the amplitude of signal. 

PWM 
Pulse Width 
Modulation 

A method for getting analog results with digital 
means. Digital control is used to create a square 

wave, a signal switched between on and off. 

QoS Quality of Service 
The statistical allocation of throughput and delay, 
in terms of bandwidth and latency. 

RAWNR RAW Noise Reduction  Noise reduction on RAW domain 

RGA 
Raster Graphic 

Acceleration 

Include image scale, alpha, overlay, rotation and 

so on. 

RISC-V 
Reduced Instruction 
Set Computer Five 

RISC-V (pronounced ñrisk-fiveò) is a new 

instruction set architecture (ISA) that was 
originally designed to support computer 
architecture research and education, but which 

we now hope will also become a standard free 
and open architecture for industry 
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Abbreviation Full Name Instruction 

implementations. 

ROI Region Of Interest Tile based, Part of interest region in one picture 

RSP Role Swap Protocol Role Swap Protocol in USB OTG Specification. 

RX Receive   

S/s sample per second Sample rate 

SAR-ADC 

Successive 
Approximation 

Register (SAR) A/D 
Converter 

Voltage scaling module 

SDP 
Standard 
Downstream Port 

A Standard Downstream Port (SDP) refers to a 
downstream port on a device that complies with 
the USB2.0 definition of a host or hub. 

SDRAM 

Synchronous Dynamic 

Random-access 

Memory 
A kind of dynamic memory. 

SLC Single-Level Cell Each cell in flash can only store 1bit data 

SOF Start of Frame 

The first transaction in each (micro)frame. An 

SOF allows endpoints to identify the start of the 
(micro)frame and synchronize internal endpoint 
clocks to the host. 

SRC Source  Source Image  

TDM 
Time Division 

Multiplexing 

TDM uses different time periods of the same 

physical connection to transmit different signals 

TMO Tone mapping Realize wide dynamic compression 

TNR 
Time based Noise 
Reduction 

Reduce noises to ensure that the image is quiet 
with the edges and details kept in YUV domain. 

TS-ADC 
Temperature-Sensor 
ADC 

Temperature scaling module 

TX Transmit   

USB Universal Serial Bus Universal Serial Bus for peripheral. 

UTMI 
USB 2.0 Transceiver 
Macrocell Interface 

Transceiver Macrocell Interface for USB2.0. 

UVNR 
UV based Noise 
Reduction 

Filter the color noise 

VDPU 
Video Decoder 
Process Unit 

A processor that can decoder video stream to 
picture for display. 

VEPU 
Video Encoder 

Process Unit 

A processor that can encoder picture to video 

stream. 

VOP 
Video Output 

Processor 

A video process engine and a display interface 

from memory frame buffer to display device. 

VPU Video Process Unit Include VDPU and VEPU.  

WDR Wide Dynamic Range 
Make the particularly bright and dark parts of the 
scene can see very clearly at the same time. 

xHCI 
eXtensible Host 

Controller Interface 

eXtensible Host Controller Interface for Universal 

Serial Bus. 

YNR 
Y based Noise 

Reduction 
Filter the noise of Y component 
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Differen ce  betwe en RV11 09  and RV1 126  

Type RV1109 RV1126 

CPU Dual A7 Quad A7  

NPU 1.2Tops 2.0TOPS 

ISP 5M up to 3072-pixel wide 
14M 

<=4416*3312 

Encoder 5M up to 3072-pixel wide 4K30 H.264/H.265 

Decoder 5M up to 3072-pixel wide 4K30 H.264/H.265 
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Chapter 1  DMC (Dynamic Memory Interface)  

1.1  Overview  
The DMC includes DDR protocol controller(PCTL) and DDRPHY which are a complete memory 
interface solution for DDR memory subsystems. 
The PCTL SoC application bus interface supports AXI interface, with flexible address mapper 

logic allow application-specific mapping of row, column, bank, bank group and rank bits to 
achieve industry leading high-efficiency, low-latency and high-performance from memory 
interface. 

The DDR PHY provides control features to ease the customer implementation of digitally 
controlled features of the PHY such as initialization, DQS gate training, write levelling 
training and programmable configuration controls.  

The DMC supports the following features: 
 ̧ Support DDR3/DDR3L/DDR4/LPDDR3/LPDDR4 
 ̧ Support up to 2 ranks and up to 4GB capacity 

 ̧ Support 32-bit, 16-bit DDR data bus width 
 ̧ Support up to 16-type address mapping 
 ̧ Support up to 32-bank (including bank group) 

 ̧ Support DDR burst8 for DDR3/DDR3L/DDR4/LPDDR3 and burst16 for LPDDR4 
 ̧ Support different CL/WL latency 
 ̧ Support DDR3/DDR3L/DDR4/LPDDR3/LPDDR4SW frequency change 

 ̧ Support auto gated clock through DDRC and AXI low power interface 
 ̧ Support auto put DDR PHY entry or exit self-refresh by DFI lower power interface 
 ̧ Support auto or SW issue entry or exit clock stop/power-down/self-refresh/deep power-

down/max power saving mode 
 ̧ Support SW or PMU auto let DDR PHY entry or exit retention/self-refresh 
 ̧ Support open, close, intelligent pre-charge paging policy 

 ̧ Support advance refresh control 
 ̧ Support APB interface for PCTL and PHY software-accessible registers 
 ̧ Support automatic RX DQS gate training and automatic write levelling training 

 ̧ Support DDR monitor for debug: 
Â AMBA 32-bit APB slave interface  
Â Support to monitor DDR read or write address  

Â Support to observe whether DDR access address within a specified range 
Â Support to do the statistics about DDR read number, write number and active 
number 

É Hardware mode 
É Software mode 

Â Support monitor interrupt 

1.   

1.2  Block Diagram  

AXI 2HI F DDRC DDR PHY

LPDDR4
/ LPDDR3
/ DDR3
/ DDR3L
/ DDR4
SDRAM

HI F DFI DDR

PCTL

AXI  
Por t 0

 
Fig.1-1 DMC Block Diagram 
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1.3  Function Description  

1.3.1  PCTL 

PCTL supports only one AXI Port0, it receives AXI transactions from memory schedule of 
interconnect. These transactions are queued internally and scheduled for access in order to 

the SDRAM while satisfying SDRAM protocol timing requirements. It in turn issues 
commands on the DFI interface to the DDR PHY block which launches and captures data to 
and from the SDRAM. PCTL contains the following main components: 

 ̧ AXI2HIF block: This block provides the AXI interface to system level and HIF interface to 
DDRC block. It provides bus protocol handing, data buffering, data bus size conversion 
and memory burst alignment. Read is stored in a SRAM, read re-order buffer and return 

in order to the AXI Port. 
 ̧ DDRC block: This block issues the read/write commands in order, carries out the DRAM 
page management, issues DRAM maintenance commands, and implement the DFI 

interface. Write data is stored in an SRAM until its associated command is issued to the 
PHY. Read data is handled by the response engine in the DDRC and is returned in order 

on the HIF. 

1.3.2  DDR PHY 

DDR PHY supports DDR3/DDR3L/DDR4/LPDDR3/LPDDR4 SDRAM and provides turnkey 

physical interface solutions for ICs requiring access to JEDEC compatible SDRAM devices. It 
is optimized for low power and high speed (up to 1866Mbps for DDR3/DDR3L/LPDDR3 and 
up to 2133Mbps for DDR4/LPDDR4) applications with robust timing and small silicon area 

in14nm process. It supports all JEDEC DDR3/DDR3L/DDR4/LPDDR3/LPDDR4 SDRAM 
components in the market. The PHY components contain DDR specialized functional and 
utility SSTL I/Os up to 2133MHz in SMIC 14nm, critical timing synchronization module (TSM) 

and a low power/jitter DLLs with programmable fine-grain control for any SDRAM interface. 

1.3.3  DDR Standby 

The function of DDR standby module is to set the standby mode of DDR controller, PHY and 
memory scheduler. The standby mode is enabled by programming DDR standby control 
register through APB slave interface. When there are not any bus access to DDR data and 

register, DDR controller will be idle. Once DDR controller is idle for a period of time, the DDR 
standby module will generate a low power request to DDR controller and also generate 
appropriate interface logic to gate the clock of DDR controller, DDR PHY and memory 

scheduler. 

1.3.4  DDR Monitor 

The DDR Monitor Module has three functions, the first function is used when debug, it will 
monitor the DDR read or write address. The second function is also used when debug, it will 
observe whether DDR access address within a specified range. The third function is used to 

do the statistics about DDR bandwidth and utilization. 
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APB Slave 
Interface

dfi timer

dfi monitor_lp

nif monitor 

APB

int

dfi monitor 

 
Fig.1-2 DDR Monitor Block Diagram 

The host processor gets access to DDR Monitor Register Block through the APB slave 

interface with 32-bit bus width, and asserts the active-high level interrupt. 
DDR Monitor does the monitor and statistics by dfi monitor module, nif monitor module and 
dfi monitor_lp module. 

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

1.4.1  Registers Summary  

Name  Offset  Size  
Reset 

Value  
Description  

DDRC_MSTR  0x0000  W 0x03040001  Master Register 0  

DDRC_STAT  0x0004  W 0x00000000  Operating Mode Status Register  

DDRC_MRCTRL0  0x0010  W 0x00000030  
Mode Register Read/Write Control 

Register 0  

DDRC_MRCTRL1  0x0014  W 0x00000000  
Mode Register Read/Write Control 

Register 1  

DDRC_MRSTAT  0x0018  W 0x00000000  
Mode Retgister Read/Write Status 

Register  

DDRC_MRCTRL2  0x001C  W 0x00000000  
Mode Register Read/Write Control 

Register 2  

DDRC_DERATEEN 0x0020  W 0x00000000  
Temperature Derate Enable 

Register  

DDRC_DERATEINT  0x0024  W 0x00800000  
Temperature Derate Interval 

Registesr  

DDRC_PWRCTL 0x0030  W 0x00000000  Lower Power Control Register  

DDRC_PWRTMG 0x0034  W 0x00402010  Lower Power Timing Register  

DDRC_HWLPCTL  0x0038  W 0x00000003  
Hardware Lower Power Control 

Register  
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Name  Offset  Size  
Reset 

Value  
Description  

DDRC_HWFFCCTL 0x003C  W 0x00000010  
Hardware Fast Frequency Change 

Control Register  

DDRC_HWFFCSTAT  0x0040  W 0x00000000  
Hardware Fast Frequency Change 

Status Register  

DDRC_RFSHCTL0  0x0050  W 0x00210000  Refresh Control Register  

DDRC_RFSHCTL1  0x0054  W 0x00000000  Refresh Control Register 1  

DDRC_RFSHCTL3  0x0060  W 0x00000000  Refresh Control Register 3  

DDRC_RFSHTMG  0x0064  W 0x0062008C  Refresh Timing Register  

DDRC_CRCPARCTL0 0x00C0  W 0x00000000  CRC Parity Control Register 0  

DDRC_CRCPARCTL1 0x00C4  W 0x00001000  CRC Parity Control Register 1  

DDRC_CRCPARSTAT 0x00CC  W 0x00000000  CRC Parity Status  Register  

DDRC_INIT0  0x00D0  W 0x0002004E  SDRAM Initilization Register 0  

DDRC_INIT1  0x00D4  W 0x00000000  SDRAM Initialization Register 1  

DDRC_INIT2  0x00D8  W 0x00000D05  SDRAM Initialization Register 2  

DDRC_INIT3  0x00DC  W 0x00000510  SDRAM Initialization Register 3  

DDRC_INIT4  0x00E0  W 0x00000000  SDRAM Initialization Register 4  

DDRC_INIT5  0x00E4  W 0x00100004  SDRAM Initialization Register 5  

DDRC_INIT6  0x00E8  W 0x00000000  SDRAM Initialization Register 6  

DDRC_INIT7  0x00EC  W 0x00000000  SDRAM Initialization Register 7  

DDRC_DIMMCTL  0x00F0  W 0x00000000  DIMM Control Register  

DDRC_RANKCTL  0x00F4  W 0x0000066F  Rank Control Register  

DDRC_DRAMTMG0  0x0100  W 0x0F101B0F  SDRAM Timing Register 0  

DDRC_DRAMTMG1  0x0104  W 0x00080414  SDRAM Timing Register 1  

DDRC_DRAMTMG2  0x0108  W 0x0305060D  SDRAM Timing Register 2  

DDRC_DRAMTMG3  0x010C  W 0x0050400C  SDRAM Timing Register 3  

DDRC_DRAMTMG4  0x0110  W 0x05040405  SDRAM Timing Register 4  

DDRC_DRAMTMG5  0x0114  W 0x05050403  SDRAM Timing Register 5  

DDRC_DRAMTMG6  0x0118  W 0x02020005  SDRAM Timing Register 6  

DDRC_DRAMTMG7  0x011C  W 0x00000202  SDRAM Timing Register 7  

DDRC_DRAMTMG8  0x0120  W 0x03034405  SDRAM Timing Register 8  

DDRC_DRAMTMG9  0x0124  W 0x0004040D  SDRAM Timing Register 9  

DDRC_DRAMTMG10  0x0128  W 0x001C180A  SDRAM Timing Register 10  

DDRC_DRAMTMG11  0x012C  W 0x440C021C  SDRAM Timing Register 11  

DDRC_DRAMTMG12  0x0130  W 0x00020010  SDRAM Timing Register 12  

DDRC_DRAMTMG13  0x0134  W 0x1C200004  SDRAM Timing Register 13  

DDRC_DRAMTMG14  0x0138  W 0x000000A0  SDRAM Timing Register 14  

DDRC_DRAMTMG15  0x013C  W 0x00000000  SDRAM Timing Register 15  

DDRC_DRAMTMG17  0x0144  W 0x00000000  SDRAM Timing Register 17  

DDRC_ZQCTL0  0x0180  W 0x02000040  ZQ Control Register 0  

DDRC_ZQCTL1  0x0184  W 0x02000100  ZQ Control Register 1  

DDRC_ZQCTL2  0x0188  W 0x00000000  ZQ Control Register 2  

DDRC_ZQSTAT  0x018C  W 0x00000000  ZQ Status Register  
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Name  Offset  Size  
Reset 

Value  
Description  

DDRC_DFITMG0  0x0190  W 0x07020002  DFI Timing Register 0  

DDRC_DFITMG1  0x 0194  W 0x00000404  DFI Timing Register 1  

DDRC_DFILPCFG0  0x0198  W 0x07000000  
DFI Lower Power Configuration 

Register 0  

DDRC_DFILPCFG1  0x019C  W 0x00000000  
DFI Lower Power Configuration 

Register 1  

DDRC_DFIUPD0  0x01A0  W 0x00400003  DFI Update Register 0  

DDRC_DFIUPD1  0x01A4  W 0x00010001  DFI Update Register 1  

DDRC_DFIUPD2  0x01A8  W 0x80000000  DFI Update Register 2  

DDRC_DFIMISC  0x01B0  W 0x00000001  
DFI Miscellaneous Control 

Register  

DDRC_DFITMG2  0x01B4  W 0x00000202  DFI Timing Register 2  

DDRC_DFITMG3  0x01B8  W 0x00000000  DFI Timing Register 3  

DDRC_DFISTAT  0x01BC  W 0x00000000  DFI Status Register  

DDRC_DBICTL  0x01C0  W 0x00000001  DM/DBI Control Register  

DDRC_DFIPHYMSTR  0x01C4  W 0x00000001  DFI PHY Master  

DDRC_ADDRMAP0  0x0200  W 0x00000000  Address Map Register 0  

DDRC_ADDRMAP1  0x0204  W 0x00000000  Address Map Register 1  

DDRC_ADDRMAP2  0x0208  W 0x00000000  Address Map Register 2  

DDRC_ADDRMAP3  0x020C  W 0x00000000  Address Map Register 3  

DDRC_ADDRMAP4  0x0210  W 0x00000000  Address Map Register  4 

DDRC_ADDRMAP5  0x0214  W 0x00000000  Address Map Register 5  

DDRC_ADDRMAP6  0x0218  W 0x00000000  Address Map Register 6  

DDRC_ADDRMAP7  0x021C  W 0x00000000  Address Map Register 7  

DDRC_ADDRMAP8  0x0220  W 0x00000000  Address Map Register 8  

DDRC_ADDRMAP9  0x0224  W 0x00000000  Address Map Register 9  

DDRC_ADDRMAP10  0x0228  W 0x00000000  Address Map Register 10  

DDRC_ADDRMAP11  0x022C  W 0x00000000  Address Map Register 11  

DDRC_ODTCFG  0x0240  W 0x04000400  ODT Configuration Register  

DDRC_ODTMAP  0x0244  W 0x00002211  ODT/Rank Map Register  

DDRC_SCHED  0x0250  W 0x00001004  Scheduler Control Register  

DDRC_SCHED1  0x0254  W 0x00000000  Scheduler Control Register 1  

DDRC_PERFLPR1 0x0264  W 0x0F00007F  Low Priority Read CAM Register 1  

DDRC_PERFWR1 0x026C  W 0x0F00007F  Write CAM Register 1  

DDRC_DBG0  0x0300  W 0x00000000  Debug Register 0  

DDRC_DBG1  0x0304  W 0x00000000  Debug Register 1  

DDRC_DBGCAM  0x0308  W 0x36000000  CAM Debug Register  

DDRC_DBGCMD  0x030C  W 0x00000000  Command Debug Register  

DDRC_DBGSTAT  0x0310  W 0x00000000  Status Debug Register  

DDRC_SWCTL  0x0320  W 0x00000001  
Software Register Programming 

Control Enable  

DDRC_SWSTAT  0x0324  W 0x00000001  
Software Register Programming 

Control Status  
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Name  Offset  Size  
Reset 

Value  
Description  

DDRC_POISONCFG  0x036C  W 0x00110011  AXI Poison Configuration Register  

DDRC_POISONSTAT  0x0370  W 0x00000000  AXI Poison Status Register  

DDRC_PSTAT 0x03FC  W 0x00000000  Port Status Register  

DDRC_PCCFG 0x0400  W 0x00000000  
Port Common Configuration 

Register  

DDRC_PCFGR_0  0x0404  W 0x00000000  
Port 0 Configuration Read 

Register  

DDRC_PCFGW_0  0x0408  W 0x00004000  
Port 0 Configuration Write 

Register  

DDRC_PCTRL_0  0x0490  W 0x00000000  Port 0 Control Register  
Notes: Size : B-  Byte (8 bits) access, HW -  Half WORD (16 bits) access, W -WORD (32 bits) access   

Name  Offset  Size  
Reset 

Value  
Description  

DDRPHY_REG0 0x0000  W 0x0000000F  DDR PHY Register 00  

DDRPHY_REG1 0x0004  W 0x00000088  DDR PHY Register 01  

DDRPHY_REG2 0x0008  W 0x000000A0  DDR PHY Register 02  

DDRPHY_REG3 0x000C  W 0x00000000  DDR PHY Register 03  

DDRPHY_REG4 0x0010  W 0x00000000  DDR PHY Register 04  

DDRPHY_REG5 0x0014  W 0x00000006  DDR PHY Register 05  

DDRPHY_REG6 0x0018  W 0x00000000  DDR PHY Register 06  

DDRPHY_REGC 0x0030  W 0x00000000  DDR PHY Register 0C  

DDRPHY_REGE 0x0038  W 0x00000023  DDR PHY Register 0E  

DDRPHY_REGF 0x003C  W 0x0000002F  DDR PHY Register 0F  

DDRPHY_REG10  0x0040  W 0x00000000  DDR PHY Register 10  

DDRPHY_REG11  0x0044  W 0x000000FC  DDR PHY Register 11  

DDRPHY_REG12  0x0048  W 0x00000028  DDR PHY Register 12  

DDRPHY_REG13  0x004C  W 0x0000000F  DDR PHY Register 13  

DDRPHY_REG14  0x0050  W 0x00000041  DDR PHY Register 14  

DDRPHY_REG15  0x0054  W 0x000000F4  DDR PHY Register 15  

DDRPHY_REG16  0x0058  W 0x0000001F  DDR PHY Register 16  

DDRPHY_REG17  0x005C  W 0x00000000  DDR PHY Register 17  

DDRPHY_REG18  0x0060  W 0x00000000  DDR PHY Register 18  

DDRPHY_REG19  0x0064  W 0x00000000  DDR PHY Register 19  

DDRPHY_REG1A 0x0068  W 0x00000000  DDR PHY Register 1A  

DDRPHY_REG1B 0x006C  W 0x00000000  DDR PHY Register 1B  

DDRPHY_REG1C 0x0070  W 0x00000000  DDR PHY Register 1C  

DDRPHY_REG1D  0x0074  W 0x00000000  DDR PHY Register 1D  

DDRPHY_REG1E 0x0078  W 0x0000001F  DDR PHY Register 1E  

DDRPHY_REG1F 0x007C  W 0x0000001F  DDR PHY Register 1F  

DDRPHY_REG20  0x0080  W 0x00000002  DDR PHY Register 20  

DDRPHY_REG21  0x0084  W 0x000000C6  DDR PHY Register 21  

DDRPHY_REG22  0x0088  W 0x00000015  DDR PHY Register 22  

DDRPHY_REG23  0x008C  W 0x0000003F  DDR PHY Register 23  
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Name  Offset  Size  
Reset 

Value  
Description  

DDRPHY_REG24  0x0090  W 0x0000003F  DDR PHY Register 24  

DDRPHY_REG25  0x0094  W 0x00000003  DDR PHY Register 25  

DDRPHY_REG29  0x00A4  W 0x00000020  DDR PHY Register 29  

DDRPHY_REG2A 0x00A8  W 0x00000000  DDR PHY Register 2A  

DDRPHY_REG2B 0x00AC  W 0x00000091  DDR PHY Register 2B  

DDRPHY_REG2D  0x00B4  W 0x00000040  DDR PHY Register 2D  

DDRPHY_REG2E 0x00B8  W 0x00000000  DDR PHY Register 2E  

DDRPHY_REG2F 0x00BC  W 0x00000010  DDR PHY Register 2F  

DDRPHY_REG30  0x00C0  W 0x00000000  DDR PHY Register 30  

DDRPHY_REG31  0x00C4  W 0x00000001  DDR PHY Register 31  

DDRPHY_REG32  0x00C8  W 0x00000002  DDR PHY Register 32  

DDRPHY_REG33  0x00CC  W 0x00000003  DDR PHY Register 33  

DDRPHY_REG34  0x00D0  W 0x00000004  DDR PHY Register 34  

DDRPHY_REG35  0x00D4  W 0x00000005  DDR PHY Register 35  

DDRPHY_REG36  0x00D8  W 0x00000006  DDR PHY Register 36  

DDRPHY_REG37  0x00DC  W 0x00000007  DDR PHY Register 37  

DDRPHY_REG38  0x00E0  W 0x00000008  DDR PHY Register 38  

DDRPHY_REG39  0x00E4  W 0x00000009  DDR PHY Register 39  

DDRPHY_REG3A 0x00E8  W 0x0000000A  DDR PHY Register 3A  

DDRPHY_REG3B 0x00EC  W 0x0000000B  DDR PHY Register 3B  

DDRPHY_REG3C 0x00F0  W 0x0000000C  DDR PHY Register 3C  

DDRPHY_REG3D  0x00F4  W 0x0000000D  DDR PHY Register 3D  

DDRPHY_REG3E 0x00F8  W 0x0000000E  DDR PHY Register 3E  

DDRPHY_REG3F 0x00FC  W 0x0000000F  DDR PHY Register 3F  

DDRPHY_REG40  0x0100  W 0x00000010  DDR PHY Register 40  

DDRPHY_REG41  0x0104  W 0x00000011  DDR PHY Register 41  

DDRPHY_REG42  0x0108  W 0x00000012  DDR PHY Register 42  

DDRPHY_REG43  0x010C  W 0x00000013  DDR PHY Register 43  

DDRPHY_REG44  0x0110  W 0x00000014  DDR PHY Register 44  

DDRPHY_REG45  0x0114  W 0x00000015  DDR PHY Register 45  

DDRPHY_REG46  0x0118  W 0x00000016  DDR PHY Register 46  

DDRPHY_REG47  0x011C  W 0x00000017  DDR PHY Register 47  

DDRPHY_REG48  0x0120  W 0x00000018  DDR PHY Register 48  

DDRPHY_REG49  0x0124  W 0x00000019  DDR PHY Register 49  

DDRPHY_REG4A 0x0128  W 0x0000001A  DDR PHY Register 4A  

DDRPHY_REG4B 0x012C  W 0x0000001B  DDR PHY Register 4B  

DDRPHY_REG4C 0x0130  W 0x0000001C  DDR PHY Register 4C  

DDRPHY_REG4D  0x0134  W 0x0000001D  DDR PHY Register 4D  

DDRPHY_REG4E 0x0138  W 0x0000001E  DDR PHY Register 4E  

DDRPHY_REG4F 0x013C  W 0x000000E4  DDR PHY Register 4F  

DDRPHY_REG50  0x0140  W 0x00000000  DDR PHY Register 50  

DDRPHY_REG51  0x0144  W 0x00000006  DDR PHY Register 51  
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Name  Offset  Size  
Reset 

Value  
Description  

DDRPHY_REG52  0x0148  W 0x00000041  DDR PHY Register 52  

DDRPHY_REG53  0x014C  W 0x00000008  DDR PHY Register 53  

DDRPHY_REG57  0x015C  W 0x0000008C  DDR PHY Register 57  

DDRPHY_REG60  0x0180  W 0x00000051  DDR PHY Register 60  

DDRPHY_REG61  0x0184  W 0x00000089  DDR PHY Register 61  

DDRPHY_REG62  0x0188  W 0x0000007F  DDR PHY Register 62  

DDRPHY_REG63  0x018C  W 0x00000088  DDR PHY Register 63  

DDRPHY_REG64  0x0190  W 0x00000013  DDR PHY Register 64  

DDRPHY_REG65  0x0194  W 0x00000016  DDR PHY Register 65  

DDRPHY_REG66  0x0198  W 0x00000001  DDR PHY Register 66  

DDRPHY_REG67  0x019C  W 0x0000000E  DDR PHY Register 67  

DDRPHY_REG68  0x01A0  W 0x0000000E  DDR PHY Register 68  

DDRPHY_REG69  0x01A4  W 0x00000007  DDR PHY Register 69  

DDRPHY_REG6A 0x01A8  W 0x00000007  DDR PHY Register 6A  

DDRPHY_REG6B 0x01AC  W 0x000000FF  DDR PHY Register 6B  

DDRPHY_REG6C 0x01B0  W 0x000000FF  DDR PHY Register 6C  

DDRPHY_REG6D  0x01B4  W 0x00000000  DDR PHY Register 6D  

DDRPHY_REG6E 0x01B8  W 0x00000060  DDR PHY Register 6E  

DDRPHY_REG6F 0x01BC  W 0x00000009  DDR PHY Register 6F  

DDRPHY_REG70  0x01C0  W 0x00000000  DDR PHY Register 70  

DDRPHY_REG71  0x01C4  W 0x00000008  DDR PHY Register 71  

DDRPHY_REG72  0x01C8  W 0x00000055  DDR PHY Register 72  

DDRPHY_REG73  0x01CC  W 0x00000055  DDR PHY Register 73  

DDRPHY_REG74  0x01D0  W 0x0000005A  DDR PHY Register 74  

DDRPHY_REG75  0x01D4  W 0x0000003C  DDR PHY Register 75  

DDRPHY_REG76  0x01D8  W 0x00000006  DDR PHY Register 76  

DDRPHY_REG77  0x01DC  W 0x00000006  DDR PHY Register 77  

DDRPHY_REG78  0x01E0  W 0x00000015  DDR PHY Register 78  

DDRPHY_REG79  0x01E4  W 0x00000015  DDR PHY Register 79  

DDRPHY_REG7A 0x01E8  W 0x00000000  DDR PHY Register 7A  

DDRPHY_REG7B 0x01EC  W 0x00000000  DDR PHY Register 7B  

DDRPHY_REG7C 0x01F0  W 0x00000020  DDR PHY Register 7C  

DDRPHY_REG7D  0x01F4  W 0x00000001  DDR PHY Register 7D  

DDRPHY_REG7E 0x01F8  W 0x00000000  DDR PHY Register 7E  

DDRPHY_REG90  0x0240  W 0x00000012  DDR PHY Register 90  

DDRPHY_REG91  0x0244  W 0x00000000  DDR PHY Register 91  

DDRPHY_REG92  0x0248  W 0x00000000  DDR PHY Register 92  

DDRPHY_REG93  0x024C  W 0x00000000  DDR PHY Register 93  

DDRPHY_REG94  0x0250  W 0x00000000  DDR PHY Register 94  

DDRPHY_REG95  0x0254  W 0x00000000  DDR PHY Register 95  

DDRPHY_REG96  0x0258  W 0x00000000  DDR PHY Register 96  

DDRPHY_REG97  0x025C  W 0x00000000  DDR PHY Register 97  
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DDRPHY_REG98  0x0260  W 0x00000000  DDR PHY Register 98  

DDRPHY_REG99  0x0264  W 0x00000000  DDR PHY Register 99  

DDRPHY_REG9A 0x0268  W 0x00000000  DDR PHY Register 9A  

DDRPHY_REG9B 0x026C  W 0x00000000  DDR PHY Register 9B  

DDRPHY_REG105  0x0414  W 0x00000080  DDR PHY Register 105  

DDRPHY_REG118  0x0460  W 0x00000000  DDR PHY Register 118  

DDRPHY_REG128  0x04A0  W 0x00000080  DDR PHY Register 128  

DDRPHY_REG138  0x04E0  W 0x00000000  DDR PHY Register 138  

DDRPHY_REG148  0x0520  W 0x00000080  DDR PHY Register 148  

DDRPHY_REG150  0x0540  W 0x00000007  DDR PHY Register 150  

DDRPHY_REG151  0x0544  W 0x00000007  DDR PHY Register 151  

DDRPHY_REG152  0x0548  W 0x00000007  DDR PHY Register 152  

DDRPHY_REG153  0x054C  W 0x00000007  DDR PHY Register 153  

DDRPHY_REG154  0x0550  W 0x00000007  DDR PHY Register 154  

DDRPHY_REG155  0x0554  W 0x00000007  DDR PHY Register 155  

DDRPHY_REG156  0x0558  W 0x00000007  DDR PHY Register 156  

DDRPHY_REG157  0x055C  W 0x00000007  DDR PHY Register 157  

DDRPHY_REG158  0x0560  W 0x00000007  DDR PHY Register 158  

DDRPHY_REG159  0x0564  W 0x00000007  DDR PHY Register 159  

DDRPHY_REG15A  0x0568  W 0x00000007  DDR PHY Register 15A  

DDRPHY_REG15B  0x056C  W 0x00000007  DDR PHY Register 15B  

DDRPHY_REG15C  0x0570  W 0x00000007  DDR PHY Register 15C  

DDRPHY_REG15D  0x0574  W 0x00000007  DDR PHY Register 15D  

DDRPHY_REG15E  0x0578  W 0x00000007  DDR PHY Register 15E  

DDRPHY_REG15F  0x057C  W 0x00000007  DDR PHY Register 15F  

DDRPHY_REG160  0x0580  W 0x00000007  DDR PHY Register 160  

DDRPHY_REG161  0x0584  W 0x00000007  DDR PHY Register 161  

DDRPHY_REG162  0x0588  W 0x00000007  DDR PHY Register 162  

DDRPHY_REG163  0x058C  W 0x00000007  DDR PHY Register 163  

DDRPHY_REG164  0x0590  W 0x00000007  DDR PHY Register 164  

DDRPHY_REG165  0x0594  W 0x00000007  DDR PHY Register 165  

DDRPHY_REG166  0x0598  W 0x00000007  DDR PHY Register 166  

DDRPHY_REG167  0x059C  W 0x00000007  DDR PHY Register 167  

DDRPHY_REG168  0x05A0  W 0x00000007  DDR PHY Register 168  

DDRPHY_REG169  0x05A4  W 0x00000007  DDR PHY Register 169  

DDRPHY_REG16A  0x05A8  W 0x00000007  DDR PHY Register 16A  

DDRPHY_REG16B  0x05AC  W 0x00000007  DDR PHY Register 16B  

DDRPHY_REG16C  0x05B0  W 0x00000007  DDR PHY Register 16C  

DDRPHY_REG16D  0x05B4  W 0x00000007  DDR PHY Register 16D  

DDRPHY_REG16E  0x05B8  W 0x00000007  DDR PHY Register 16E  

DDRPHY_REG16F  0x05BC  W 0x00000007  DDR PHY Register 16F  

DDRPHY_REG230  0x08C0  W 0x0000001F  DDR PHY Register 230  
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DDRPHY_REG231  0x08C4  W 0x0000003F  DDR PHY Register 231  

DDRPHY_REG232  0x08C8  W 0x00000000  DDR PHY Register 232  

DDRPHY_REG235  0x08D4  W 0x0000003F  DDR PHY Register 235  

DDRPHY_REG236  0x08D8  W 0x00000000  DDR PHY Register 236  

DDRPHY_REG23C  0x08F0  W 0x00000000  DDR PHY Register 23C  

DDRPHY_REG240  0x0900  W 0x00000000  DDR PHY Register 240  

DDRPHY_REG2B0  0x0AC0  W 0x0000001F  DDR PHY Register 2B0  

DDRPHY_REG2B1  0x0AC4  W 0x0000003F  DDR PHY Register 2B1  

DDRPHY_REG2B2  0x0AC8  W 0x00000000  DDR PHY Register 2B2  

DDRPHY_REG2B5  0x0AD4  W 0x0000003F  DDR PHY Register 2B5  

DDRPHY_REG2B6  0x0AD8  W 0x00000000  DDR PHY Register 2B6  

DDRPHY_REG330  0x0CC0  W 0x0000005A  DDR PHY Register 330  

DDRPHY_REG331  0x0CC4  W 0x000000A5  DDR PHY Register 331  

DDRPHY_REG332  0x0CC8  W 0x000000C3  DDR PHY Register 332  

DDRPHY_REG333  0x0CCC  W 0x0000003C  DDR PHY Register 333  

DDRPHY_REG33A  0x0CE8  W 0x000000A5  DDR PHY Register 33A  

DDRPHY_REG33B  0x0CEC  W 0x0000005A  DDR PHY Register 33B  

DDRPHY_REG33C  0x0CF0  W 0x0000003C  DDR PHY Register 33C  

DDRPHY_REG33D  0x0CF4  W 0x000000C3  DDR PHY Register 33D  

DDRPHY_REG344  0x0D10  W 0x0000005A  DDR PHY Register 344  

DDRPHY_REG345  0x0D14  W 0x000000A5  DDR PHY Register 345  

DDRPHY_REG346  0x0D18  W 0x000000C3  DDR PHY Register 346  

DDRPHY_REG347  0x0D1C  W 0x0000003C  DDR PHY Register 347  

DDRPHY_REG34E  0x0D38  W 0x000000A5  DDR PHY Register 34E  

DDRPHY_REG34F  0x0D3C  W 0x0000005A  DDR PHY Register 34F  

DDRPHY_REG350  0x0D40  W 0x0000003C  DDR PHY Register 350  

DDRPHY_REG351  0x0D44  W 0x000000C3  DDR PHY Register 351  

DDRPHY_REG358  0x0D60  W 0x0000005A  DDR PHY Register 358  

DDRPHY_REG359  0x0D64  W 0x000000A5  DDR PHY Register 359  

DDRPHY_REG35A  0x0D68  W 0x000000C3  DDR PHY Register 35A  

DDRPHY_REG35B  0x0D6C  W 0x0000003C  DDR PHY Register 35B  

DDRPHY_REG362  0x0D88  W 0x000000A5  DDR PHY Register 362  

DDRPHY_REG363  0x0D8C  W 0x0000005A  DDR PHY Register 363  

DDRPHY_REG364  0x0D90  W 0x0000003C  DDR PHY Register 364  

DDRPHY_REG365  0x0D94  W 0x000000C3  DDR PHY Register 365  

DDRPHY_REG36C  0x0DB0  W 0x0000005A  DDR PHY Register 36C  

DDRPHY_REG36D  0x0DB4  W 0x000000A5  DDR PHY Register 36D  

DDRPHY_REG36E  0x0DB8  W 0x000000C3  DDR PHY Register 36E  

DDRPHY_REG36F  0x0DBC  W 0x0000003C  DDR PHY Register 36F  

DDRPHY_REG376  0x0DD8  W 0x000000A5  DDR PHY Register 376  

DDRPHY_REG377  0x0DDC  W 0x0000005A  DDR PHY Register 377  

DDRPHY_REG378  0x0DE0  W 0x0000003C  DDR PHY Register 378  
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DDRPHY_REG379  0x0DE4  W 0x000000C3  DDR PHY Register 379  

DDRPHY_REG380  0x0E00  W 0x00000040  DDR PHY Register 380  

DDRPHY_REG381  0x0E04  W 0x00000041  DDR PHY Register 381  

DDRPHY_REG382  0x0E08  W 0x00000021  DDR PHY Register 382  

DDRPHY_REG387  0x0E1C  W 0x00000006  DDR PHY Register 387  

DDRPHY_REG388  0x0E20  W 0x00000000  DDR PHY Register 388  

DDRPHY_REG389  0x0E24  W 0x00000000  DDR PHY Register 389  

DDRPHY_REG38A  0x0E28  W 0x00000006  DDR PHY Register 38A  

DDRPHY_REG38B  0x0E2C  W 0x00000000  DDR PHY Register 38B  

DDRPHY_REG38C  0x0E30  W 0x00000000  DDR PHY Register 38C  

DDRPHY_REG38D  0x0E34  W 0x00000006  DDR PHY Register 38D  

DDRPHY_REG38E  0x0E38  W 0x00000000  DDR PHY Register 38E  

DDRPHY_REG38F  0x0E3C  W 0x00000000  DDR PHY Register 38F  

DDRPHY_REG3A0  0x0E80  W 0x00000000  DDR PHY Register 3A0  

DDRPHY_REG3A1  0x0E84  W 0x00000000  DDR PHY Register 3A1  

DDRPHY_REG3A2  0x0E88  W 0x00000000  DDR PHY Register 3A2  

DDRPHY_REG3A3  0x0E8C  W 0x00000000  DDR PHY Register 3A3  

DDRPHY_REG3A4  0x0E90  W 0x00000000  DDR PHY Register 3A4  

DDRPHY_REG3A5  0x0E94  W 0x00000000  DDR PHY Register 3A5  

DDRPHY_REG3A6  0x0E98  W 0x00000000  DDR PHY Register 3A6  

DDRPHY_REG3A7  0x0E9C  W 0x00000000  DDR PHY Register 3A7  

DDRPHY_REG3A8  0x0EA0  W 0x00000000  DDR PHY Register 3A8  

DDRPHY_REG3A9  0x0EA4  W 0x00000000  DDR PHY Register 3A9  

DDRPHY_REG3AA  0x0EA8  W 0x00000000  DDR PHY Register 3AA  

DDRPHY_REG3AB  0x0EAC  W 0x00000000  DDR PHY Register 3AB  

DDRPHY_REG3AC 0x0EB0  W 0x00000000  DDR PHY Register 3AC  

DDRPHY_REG3AD  0x0EB4  W 0x00000000  DDR PHY Register 3AD  

DDRPHY_REG3AE 0x0EB8  W 0x00000000  DDR PHY Register 3AE  

DDRPHY_REG3AF 0x0EBC  W 0x00000000  DDR PHY Register 3AF  

DDRPHY_REG3B0  0x0EC0  W 0x00000000  DDR PHY Register 3B0  

DDRPHY_REG3B1  0x0EC4  W 0x00000000  DDR PHY Register 3B1  

DDRPHY_REG3B2  0x0EC8  W 0x00000000  DDR PHY Register 3B2  

DDRPHY_REG3B3  0x0ECC  W 0x00000000  DDR PHY Register 3B3  

DDRPHY_REG3B4  0x0ED0  W 0x00000000  DDR PHY Register 3B4  

DDRPHY_REG3B5  0x0ED4  W 0x00000000  DDR PHY Register 3B5  

DDRPHY_REG3B6  0x0ED8  W 0x00000000  DDR PHY Register 3B6  

DDRPHY_REG3B7  0x0EDC  W 0x00000000  DDR PHY Register 3B7  

DDRPHY_REG3B8  0x0EE0  W 0x00000000  DDR PHY Register 3B8  

DDRPHY_REG3B9  0x0EE4  W 0x00000000  DDR PHY Register 3B9  

DDRPHY_REG3BA  0x0EE8  W 0x00000000  DDR PHY Register 3BA  

DDRPHY_REG3BB  0x0EEC  W 0x00000000  DDR PHY Register 3BB  

DDRPHY_REG3BC 0x0EF0  W 0x00000000  DDR PHY Register 3BC  
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DDRPHY_REG3BD  0x0EF4  W 0x00000000  DDR PHY Register 3BD  

DDRPHY_REG3BE 0x0EF8  W 0x00000000  DDR PHY Register 3BE  

DDRPHY_REG3BF 0x0EFC  W 0x00000000  DDR PHY Register 3BF  

DDRPHY_REG3C0  0x0F00  W 0x00000000  DDR PHY Register 3C0  

DDRPHY_REG3C1  0x0F04  W 0x00000000  DDR PHY Register 3C1  

DDRPHY_REG3C2  0x0F08  W 0x00000000  DDR PHY Register 3C2  

DDRPHY_REG3C3  0x0F0C  W 0x00000000  DDR PHY Register 3C3  

DDRPHY_REG3C4  0x0F10  W 0x00000000  DDR PHY Register 3C4  

DDRPHY_REG3C5  0x0F14  W 0x00000000  DDR PHY Register 3C5  

DDRPHY_REG3C6  0x0F18  W 0x00000000  DDR PHY Register 3C6  

DDRPHY_REG3C7  0x0F1C  W 0x00000000  DDR PHY Register 3C7  

DDRPHY_REG3C8  0x0F20  W 0x00000000  DDR PHY Register 3C8  

DDRPHY_REG3C9  0x0F24  W 0x00000000  DDR PHY Register 3C9  

DDRPHY_REG3CA 0x0F28  W 0x00000000  DDR PHY Register 3CA  

DDRPHY_REG3CB 0x0F2C  W 0x00000000  DDR PHY Register 3CB  

DDRPHY_REG3CC 0x0F30  W 0x00000000  DDR PHY Register 3CC  

DDRPHY_REG3CD  0x0F34  W 0x00000000  DDR PHY Register 3CD  

DDRPHY_REG3CE 0x0F38  W 0x00000000  DDR PHY Register 3CE  

DDRPHY_REG3CF 0x0F3C  W 0x00000000  DDR PHY Register 3CF  

DDRPHY_REG3D0  0x0F40  W 0x00000000  DDR PHY Register 3D0  

DDRPHY_REG3D1  0x0F44  W 0x00000000  DDR PHY Register 3D1  

DDRPHY_REG3D2  0x0F48  W 0x00000000  DDR PHY Register 3D2  

DDRPHY_REG3D3  0x0F4C  W 0x00000000  DDR PHY Register 3D3  

DDRPHY_REG3D4  0x0F50  W 0x00000000  DDR PHY Register 3D4  

DDRPHY_REG3D5  0x0F54  W 0x00000000  DDR PHY Register 3D5  

DDRPHY_REG3D6  0x0F58  W 0x00000000  DDR PHY Register 3D6  

DDRPHY_REG3D7  0x0F5C  W 0x00000000  DDR PHY Register 3D7  

DDRPHY_REG3D8  0x0F60  W 0x00000000  DDR PHY Register 3D8  

DDRPHY_REG3D9  0x0F64  W 0x00000000  DDR PHY Register 3D9  

DDRPHY_REG3DA  0x0F68  W 0x00000000  DDR PHY Register 3DA  

DDRPHY_REG3DB  0x0F6C  W 0x00000000  DDR PHY Register 3DB  

DDRPHY_REG3DC 0x0F70  W 0x00000000  DDR PHY Register 3DC  

DDRPHY_REG3DD  0x0F74  W 0x00000000  DDR PHY Register 3DD  

DDRPHY_REG3DE 0x0F78  W 0x00000000  DDR PHY Register 3DE  

DDRPHY_REG3DF 0x0F7C  W 0x00000000  DDR PHY Register 3DF  

DDRPHY_REG3E0  0x0F80  W 0x00000007  DDR PHY Register 3E0  
Notes: Size : B-  Byte (8 bits) access, HW -  Half WORD (16 bits) access, W -WORD (32 bits) access  

1.4.2  Detail Register Description 

DDRC_MSTR   

Address: Operational Base + offset (0x0000)  
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31:30  RW 0x0  

device_config  

Configuration of device used  

2'b00: x4 device  

2'b01: x8 device  

2'b10: x16 device  

2'b11: x32 device  

Programming Mode: Static  

29  RW 0x0  

frequency_mode  

Choose wich register are used.  

1'b0: Original registers  

1'b1: FREQ1 registers  

Programming Mode: Quasi -dynamic Group 2  

28:26  RO 0x0  reserved  

25:24  RW 0x3  

active_ranks  

2'b01: One Rank  

2'b11: Two Ranks  

Others: Reserved  

Programming Mode: Static  

23  RO 0x0  reserved  

22  RW 0x0  

frequency_ratio  

selects the frequency ratio  

1'b0: 1:2 mode  

1'b1: 1:1 mode  

Programming Mode: Static  

21:20  RW 0x0  

active_logical_ranks  

Number of logical ranks for DDR4 3DS  

2'b00: Monolithic (no stack)  

2'b01: 2H stack  

2'b10: 4H stack  

2'b11: 8H stack  

Programming Mode: Static  

19:16  RW 0x4  

burst_rdwr  

SDRAM burst length used:  

4'b0001: Burst length of 2  

4'b0010: Burst length of 4  

4'b0100: Burst length of 8  

4'b1000: Burst length of 16  

Programming Mode: Static  

15  RW 0x0  

dll_off_mode  

1'b1: Dll -off mode for lower frequency operation  

1'b0: Dll -on mode for normal frequency operation  

Programming Mode: Quasi -dynamic Group 2  

14  RO 0x0  reserved  
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13:12  RW 0x0  

data_bus_width  

2'b00: Full DQ bus width to SDRAM  

2'b01: Half DQ bus width to SDRAM  

Others: Reserved  

Programming Mode: Static  

11  RW 0x0  

geardown_mode  

1'b1: Enable geardow mode  

1'b0: Normal mode  

Programming Mode: Quasi -dynamic Group 2  

10  RW 0x0  

en_2t_timing_mode  

1'b1: Use 2T timing  

1'b0: Use 1T timing  

Programming Mode: Static  

9 RW 0x0  

burstchop  

1'b1: Enable burst -chop  

1'b0: Disable burst -chop  

Programming Mode: Static  

8 RW 0x0  

burst_mode  

1'b0: Sequential burst mode  

1'b1: Interleaved burst mode  

Programming Mode: Static  

7:6  RO 0x0  reserved  

5 RW 0x0  

lpddr4  

1'b1: LPDDR4  

1'b0: Non -LPDDR4 

Programming Mode: Static  

4 RW 0x0  

ddr4  

1'b1: DDR4  

1'b0: Non -DDR4  

Programming Mode: Static  

3 RW 0x0  

lpddr3  

1'b1: LPDDR3  

1'b0: Non -LPDDR3 

Programming Mode: Static  

2:1  RO 0x0  reserved  

0 RW 0x1  

ddr3  

1'b1: DDR3  

1'b0: Non -DDR3  

Programming Mode: Static  

 

DDRC_STAT   

Address: Operational Base + offset (0x0004)  

Bit  Attr  Reset Value  Description  

31:13  RO 0x00000  reserved  
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12  RO 0x0  

selfref_cam_not_empty  

Self refresh with CAMs not empty. Set to 1 when Self Refresh is 

entered but CAMs are not drained. Cleared after exiting Self 

Refresh.  

Programming Mode: Dynamic  

11:10  RO 0x0  reserved  

9:8  RO 0x0  

selfref_state  

Self refresh state. This indicates self refresh or self refresh power 

down state for LPDDR4. This register is used for frequency 

change and MRR/MRW access during self refresh.  

2'b00: SDRAM is not in Self Refresh.  

2'b01: Self refresh 1  

2'b10: Self refresh power down  

2'b11: Self refresh 2  

Programming Mode: Dynamic  

7:6  RO 0x0  reserved  

5:4  RO 0x0  

selfref_type  

Flags if Self Refresh (except LPDDR4) or SR -Powerdown 

(LPDDR4) is entered and if it was under Automatic Self Refresh 

control only or not.  

2'b00: SDRAM is not in Self Refresh (except LPDDR4) or SR -

Powerdown (LPDDR4). If retry is enabled by 

CRCPARCTRL1.crc_parity_retry_enable, this also indicates SRE 

command is still in parity error window or retry is in -progress.  

2'b11: SDRAM is in Self Refre sh (except LPDDR4) or 

SRPowerdown (LPDDR4), which was caused by Automatic Self 

Refresh only. If retry is enabled, this guarantees SRE command is 

executed correctly without parity error.  

2'b10: SDRAM is in Self Refresh (except LPDDR4) or 

SRPowerdown (LPDDR4 ), which was not caused solely under 

Automatic Self Refresh control. It could have been caused by 

Hardware Low Power Interface and/or Software 

(PWRCTL.selfref_sw). If retry is enabled, this guarantees SRE 

command is executed correctly without parity error.  

2'b01: SDRAM is in Self Refresh, which was caused by PHY 

Master Request.  

Programming Mode: Dynamic  

3 RO 0x0  reserved  
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2:0  RO 0x0  

operating_mode  

Operating mode. This is 3 -bits wide in configurations with 

LPDDR3/LPDDR4/DDR4 support and 2 -bits in all other 

configurations.  

LPDDR3/LPDDR4 and non -DDR4 designs:  

2'b00: Init  

2'b01: Normal  

2'b10: Power -down  

2'b11: Self refresh  

LPDDR3 or DDR4 designs:  

3'b000: Init  

3'b001: Normal  

3'b010: Power -down  

3'b011: Self refresh  

3'b1xx: Deep power -down/Maximum Power Saving Mod e 

LPDDR4 designs:  

3'b000: Init  

3'b001: Normal  

3'b010: Power -down  

3'b011: Self refresh/Self refresh power -down  

Programming Mode: Dynamic  

 

DDRC_MRCTRL0   

Address: Operational Base + offset (0x0010)  

Bit  Attr  Reset Value  Description  

31  RW 0x0  

mr_wr  

Setting this register bit to 1 triggers a mode register read or write 

operation. When the MR operation is complete, the uMCTL2 

automatically clears this bit. The other register fields of this 

register must be written in a separate APB transaction, before 

setting this mr_wr bit. It is recommended NOT to set this signal if 

in Init, Deep power -down or MPSM operating modes.  

Programming Mode: Dynamic  

30  RW 0x0  

pba_mode  

Indicates whether PBA access is executed. When setting this  bit 

to 1 along with setting pda_en to 1, uMCTL2 initiates PBA access 

instead of PDA access.  

1'b0: Per DRAM Addressability mode  

1'b1: Per Buffer Addressability mode  

The completion of PBA access is confirmed by MRSTAT.pda_done 

in the same way as PDA.  

Progra mming Mode: Dynamic  

29:16  RO 0x0000  reserved  
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Bit  Attr  Reset Value  Description  

15:12  RW 0x0  

mr_addr  

Address of the mode register that is to be written to.  

4'b0000: MR0  

4'b0001: MR1  

4'b0010: MR2  

4'b0011: MR3  

4'b0100: MR4  

4'b0101: MR5  

4'b0110: MR6  

4'b0111: MR7  

Don't Care for LPDDR3/LPDDR4 (see MRCTRL1.mr_data for mode 

register addressing in LPDDR3/LPDDR4).  

In case of DDR4, the bit[3:2] corresponds to the bank group bits.  

Programming Mode: Dynamic  

11:6  RO 0x00  reserved  

5:4  RW 0x3  

mr_rank  

Controls which rank is accessed by MRCTRL0.mr_wr. Normally, it 

is desired to access all ranks, so all bits should be set to 1.  

2'b01: select rank 0 only  

2'b10: select rank 1 only  

2'b11: select rank 0 and 1  

Programming Mode: Dynamic  

3 RW 0x0  

sw_init_int  

I ndicates whether Software intervention is allowed via 

MRCTRL0/MRCTRL1 before automatic SDRAM initialization routine 

or not.  

For DDR4, this bit can be used to initialize the DDR4 RCD (MR7) 

before automatic SDRAM initialization.  

For LPDDR4, this bit can be u sed to program additional mode 

registers before automatic SDRAM initialization if necessary.  

Note that this must be cleared to 0 after completing Software 

operation. Otherwise, SDRAM initialization routine will not re -

start.  

1'b0: Software intervention is not allowed.  

1'b1: Software intervention is allowed.  

Programming Mode: Dynamic  

2 RW 0x0  

pda_en  

Indicates whether the mode register operation is MRS in PDA 

mode or not  

1'b0: MRS  

1'b1: MRS in Per DRAM Addressability mode  

Note that when pba_mode=1, PBA acces s is initiated instead of 

PDA access.  

Programming Mode: Dynamic  
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Bit  Attr  Reset Value  Description  

1 RW 0x0  

mpr_en  

Indicates whether the mode register operation is MRS or WR/RD 

for MPR (only supported for DDR4)  

1'b0: MRS  

1'b1: WR/RD for MPR  

Programming Mode: Dynamic  

0 RW 0x0  

mr_type  

Indicates whether the mode register operation is read or write. 

Only used for LPDDR3/LPDDR4/DDR4.  

1'b0: Write  

1'b1: Read  

Programming Mode: Dynamic  

 

DDRC_MRCTRL1   

Address: Operational Base + offset (0x0014)  

Bit  Attr  Reset Value  Description  

31:18  RO 0x0000  reserved  

17:0  RW 0x00000  

mr_data  

Mode register write data for all non -LPDDR3/non -LPDDR4 modes.  

For LPDDR3/LPDDR4, MRCTRL1[15:0] are interpreted as  

[15:8] MR Address  

[7:0] MR data for writes, don't care for reads. This is  18 -bits wide 

in configurations with DDR4 support and 16 -bits in all other 

configurations.  

Programming Mode: Dynamic  

 

DDRC_MRSTAT   

Address: Operational Base + offset (0x0018)  

Bit  Attr  Reset Value  Description  

31:9  RO 0x000000  reserved  

8 RO 0x0  

pda_done  

The SoC core may initiate a MR write operation in PDA/PBA mode 

only if this signal is low. This signal goes high when three 

consecutive MRS commands related to the PDA/PBA mode are 

issued to the SDRAM. This signal goes low when 

MRCTRL0.pda_en becomes 0. Therefore, it is recommended to 

write MRCTRL0.pda_en to 0 after this signal goes high in order to 

prepare to perform PDA operation next time.  

1'b0: Indicates that mode register write operation related to 

PDA/PBA is in progress or has not started yet.  

1'b1: Indicates that mode register write operation related to 

PDA/PBA has competed.  

Programming Mode: Dynamic  

7:1  RO 0x00  reserved  
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Bit  Attr  Reset Value  Description  

0 RO 0x0  

mr_wr_busy  

The SoC core may initiate a MR write operation only if this signal 

is low. This signal goes high in the clock after the uMCTL2 accepts 

the MRW/MRR request. It goes low when the MRW/MRR 

command is issued to the SDRAM. It is recommended not to 

perform MRW/MRR commands when MRSTAT.mr_wr_busy is 

high.  

1'b0: Indicates that the So C core can initiate a mode register 

write operation  

1'b1: Indicates that mode register write operation is in progress  

Programming Mode: Dynamic  

 

DDRC_MRCTRL2   

Address: Operational Base + offset (0x001C)  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

mr_device_sel  

Indicates the device(s) to be selected during the MRS that 

happens in PDA mode. Each bit is associated with one device. For 

example, bit[0] corresponds to Device 0, bit[1] to Device 1 etc.  

A '1' should be  programmed to indicate that the MRS command 

should be applied to that device.  

A '0' indicates that the MRS commands should be skipped for that 

device.  

Programming Mode: Dynamic  

 

DDRC_DERATEEN   

Address: Operational Base +  offset (0x0020)  

Bit  Attr  Reset Value  Description  

31:11  RO 0x000000  reserved  

10:8  RW 0x0  

rc_derate_value  

Derate value of tRC for LPDDR4  

3'b000: Derating uses +1.  

3'b001: Derating uses +2.  

3'b010: Derating uses +3.  

3'b011: Derating uses +4.  

Present only in designs configured to support LPDDR4. The 

required number of cycles for derating can be determined by 

dividing 3.75ns by the core_ddrc_core_clk period, and rounding 

up the next integer.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

7:4  RW 0x0  

derate_byte  

Derate byte Present only in designs configured to support 

LPDDR3/LPDDR4.  

Indicates which byte of the MRR data is used for derating.  

Programming Mode: Static  
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Bit  Attr  Reset Value  Description  

3:2  RO 0x0  reserved  

1 RW 0x0  

derate_value  

Derate value  

1'b0: Derating uses +1.  

1'b1: Derating uses +2.  

Present only in designs configured to support LPDDR3/LPDDR4  

For LPDDR3/4, if the period of core_ddrc_core_clk is less than 

1.875ns, this register field should be set to 1; otherwise it should 

be set to 0.  

Programming Mode: Quasi -dynamic G roup 2 and Group 4  

0 RW 0x0  

derate_enable  

Enables derating  

1'b0: Timing parameter derating is disabled  

1'b1: Timing parameter derating is enabled using MR4 read 

value.  

Present only in designs configured to support LPDDR3/LPDDR4  

This field must be set to 0  for LPDDR3/LPDDR4 mode.  

Programming Mode: Dynamic  

 

DDRC_DERATEINT   

Address: Operational Base + offset (0x0024)  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00800000  

mr4_read_interval  

Interval between two MR4 reads, used to derate the timing 

parameters.  

Present only in designs configured to support LPDDR3/LPDDR4. 

This register must not be set to zero. Unit: DFI clock cycle.  

Programming Mode: Static  

 

DDRC_PWRCTL   

Address: Operational Base + offset (0x0030)  

Bit  Attr  Reset Value  Description  

31:9  RO 0x000000  reserved  

8 RW 0x0  

lpddr4_sr_allowed  

Indicates whether transition from SR -PD to SR and back to SR -PD 

is allowed.  

This register field cannot be modified while 

PWRCTL.selfref_sw==1.  

1'b0: SR-PD -> SR -> SR -PD not allowed  

1'b1: SR -PD -> SR -> SR -PD allowed  

Programming Mode: Dynamic  
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Bit  Attr  Reset Value  Description  

7 RW 0x0  

dis_cam_drain_selfref  

Indicates whether skipping CAM draining is allowed when 

entering Self -Refresh.  

This register field cannot be modified while 

PWRCTL.selfref_sw==1.  

1'b0: CAMs must be empty before entering SR.  

1'b1: CAMs are not emptied before entering SR.  

Programming Mode: Dynamic  

6 RW 0x0  

stay_in_selfref  

Self refresh state is an intermediate state to enter to Selfrefresh 

power down state or exit Self refresh power down state for 

LPDDR4.  

This register controls transition from the Self refresh state.  

1'b1: Prohibit transition from Self refresh state  

1'b0: Allow transition from Self refresh state  

Programming Mode: Dynamic  

5 RW 0x0  

selfref_sw  

A value  of 1 to this register causes system to move to Self 

Refresh state immediately, as long as it is not in INIT or 

DPD/MPSM operating_mode. This is referred to as Software 

Entry/Exit to Self Refresh.  

1'b1: Software Entry to Self Refresh  

1'b0: Software Exit fr om Self Refresh  

Programming Mode: Dynamic  

4 RW 0x0  

mpsm_en  

When this is 1, the uMCTL2 puts the SDRAM into maximum 

power saving mode when the transaction store is empty. This 

register must be reset to '0' to bring uMCTL2 out of maximum 

power saving mode.  

Present only in designs configured to support DDR4. For non -

DDR4, this register should not be set to 1.  

Programming Mode: Dynamic  

3 RW 0x0  

en_dfi_dram_clk_disable  

Enable the assertion of dfi_dram_clk_disable whenever a clock is 

not required by the SDRAM. If set to 0, dfi_dram_clk_disable is 

never asserted.  

Assertion of dfi_dram_clk_disable is as follows:  

In DDR3, can only be asserted in Self Refresh.  

In DDR4, can be asserted in the Self Refresh and Maximum 

Power Saving Mode  

In LPDDR3, can be asserted in th e Self Refresh, Power Down, 

Deep Power Down and Normal operation (Clock Stop)  

In LPDDR4, can be asserted in the Self Refresh Power Down, 

Power Down and Normal operation (Clock Stop)  

Programming Mode: Dynamic  
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Bit  Attr  Reset Value  Description  

2 RW 0x0  

deeppowerdown_en  

When this is 1, uMCTL2 puts the SDRAM into deep powerdown 

mode when the transaction store is empty.  

This register must be reset to '0' to bring uMCTL2 out of deep 

power -down mode. Controller performs automatic SDRAM 

initialization on deep power -down exit.  

Present only in designs configured to support  LPDDR3. For non -

LPDDR3, this register should not be set to 1.  

Programming Mode: Dynamic  

1 RW 0x0  

powerdown_en  

If true then the uMCTL2 goes into power -down after a 

programmable number of cycles "maximum idle clocks before 

pow er down" PWRTMG.powerdown_to_x32).  

This register bit may be re -programmed during the course of 

normal operation.  

Programming Mode: Dynamic  

0 RW 0x0  

selfref_en  

If true then the uMCTL2 puts the SDRAM into Self Refresh after a 

programmable number of cycles " maximum idle clocks before 

Self Refresh (PWRTMG.selfref_to_x32)". This register bit may be 

re -programmed during the course of normal operation.  

Programming Mode: Dynamic  

 

DDRC_PWRTMG   

Address: Operational Base + offset (0x0034)  

Bit  Attr  Reset Value  Description  

31:24  RO 0x00  reserved  

23:16  RW 0x40  

selfref_to_x32  

After this many clocks of the DDRC command channel being idle 

the uMCTL2 automatically puts the SDRAM into Self Refresh. The 

DDRC command channel is considered idle when there are no HIF 

commands outstanding. This must be enabled in the 

PWRCTL.selfref_en.  

Unit: Multiples of 32 DFI clocks.  

Programming Mode: Static  

15:8  RW 0x20  

t_dpd_x4096  

Minimum deep power -down time.  

For LPDDR3, value from the JEDEC specification is 500us.  

Unit: Multiples of 4096 DFI clocks.  

Programming Mode: Static  

7:5  RO 0x0  reserved  



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         39  

Bit  Attr  Reset Value  Description  

4:0  RW 0x10  

powerdown_to_x32  

After this many clocks of the DDRC command channel being idle 

the uMCTL2 automatically puts the SDRAM into powerdown. The 

DDRC command channel is considered idle when there are no HIF 

commands outstanding. This must be enabled in the 

PWRCTL.powerdown_en.  

Unit: Multiples of 32 DFI clocks  

Programming Mode: Static  

 

DDRC_HWLPCTL   

Address: Operational Base + offset (0x0038)  

Bit  Attr  Reset Value  Description  

31:28  RO 0x0  reserved  

27:16  RW 0x000  

hw_lp_idle_x32  

Hardware idle period. The cactive_ddrc output is driven low if the 

DDRC command channel is idle for hw_lp_idle * 32 cycles if not 

in INIT or DPD/MPSM operating_mode. The DDRC command 

channel is considered idle when there are no HIF commands 

outstanding. The hardware idle function is disabled when 

hw_lp_idle_x32=0.  

Unit: Multiples of 32 DFI clocks.  

Programming Mode: Static  

15:2  RO 0x0000  reserved  

1 RW 0x1  

hw_lp_exit_idle_en  

When this bit is programmed to 1 the cactive_in_ddrc pin of the 

DDRC can be used to exit from the automatic clock stop, 

automatic power down or automatic self - refresh modes.  

Note, it will not cause exit of Self -Refresh that was caused by 

Hardware Low Power Interface and/or Software 

(PWRCTL.selfref_sw).  

Programming Mode: Static  

0 RW 0x1  

hw_lp_en  

Enable for Hardware Low Power Interface.  

Programming Mode: Quasi -dynamic Group 3  

 

DDRC_HWFFCCTL   

Address: Operational Base + offset (0x003C)  

Bit  Attr  Reset Value  Description  

31:7  RO 0x0000000  reserved  

6 RW 0x0  

target_vrcg  

Set target value of VRCG (MR13 OP[3]). This field value is used 

when HWFFC request has been issued.  

Programming  Mode: Static  
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Bit  Attr  Reset Value  Description  

5 RW 0x0  

init_vrcg  

Set initial value of VRCG (MR13 OP[3]). This field value is used 

when HWFFCCTL.hwffc_en has been changed to 2'b11.  

Programming Mode: Static  

4 RW 0x1  

init_fsp  

Set initial value of FSP -OP (MR13 OP[7]). This field value is used 

when HWFFCCTL.hwffc_en has been changed to 2'b11.  

Programming Mode: Static  

3:2  RO 0x0  reserved  

1:0  RW 0x0  

hwffc_en  

Enable HWFFC through Hardware Low Power Interface. The other 

fields of this register is used only when changing this field to 11.  

2'b0 0: Disable HWFFC  

2'b10: Intermediate, set only when disabling HWFFC  

2'b11: Enable HWFFC  

2'b01: Not allowed  

Programming Mode: Dynamic  

 

DDRC_HWFFCSTAT   

Address: Operational Base + offset (0x0040)  

Bit  Attr  Reset Value  Description  

31:10  RO 0x000000  reserved  

9 RO 0x0  

current_vrcg  

Indicates current value of VRCG (MR13 OP[3]).  

Programming Mode: Dynamic  

8 RO 0x0  

current_fsp  

Indicates current value of FSP -OP (MR13 OP[7]).  

Programming Mode: Dynamic  

7:5  RO 0x0  reserved  

4 RO 0x0  

current_frequency  

Indicates the current frequency.  

1'b0: Frequency 0/Normal  

1'b1: Frequency 1/FREQ1  

Programming Mode: Dynamic  

3:2  RO 0x0  reserved  

1 RO 0x0  

hwffc_operating_mode  

Operating mode of HWFFC.  

1'b0: Normal  

1'b1: Self Refresh or SR -Powerdow n 

Programming Mode: Dynamic  

0 RO 0x0  

hwffc_in_progress  

Indicates HWFFC is in progress.  

Programming Mode: Dynamic  

 

DDRC_RFSHCTL0   
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Address: Operational Base + offset (0x0050)  

Bit  Attr  Reset Value  Description  

31:24  RO 0x00  reserved  

23:20  RW 0x2  

refresh_margin  

Threshold value in number of DFI clock cycles before the critical 

refresh or page timer expires. A critical refresh is to be issued 

before this threshold is reached. It is recommended that this not 

be changed from  the default value, currently shown as 0x2. It 

must always be less than internally used t_rfc_nom_x32. Note 

that, in LPDDR3/LPDDR4, internally used t_rfc_nom_x32 may be 

equal to RFSHTMG.t_rfc_nom_x32>>2 if derating is enabled 

(DERATEEN.derate_enable=1). Ot herwise, internally used 

t_rfc_nom_x32 will be equal to RFSHTMG.t_rfc_nom_x32.  

Unit: Multiples of 32 DFI clocks.  

Programming Mode: Dynamic -  Refresh Related  

19:17  RO 0x0  reserved  

16:12  RW 0x10  

refresh_to_x32  

If the refresh timer (tRFCnom, also known as tREFI) has expired 

at least once, but it has not expired (RFSHCTL0.refresh_burst+1) 

times yet, then a speculative refresh may be performed. A 

speculative refresh is a refresh performed at a time when refresh 

would be useful, but before it is absolutely req uired. When the 

SDRAM bus is idle for a period of time determined by this 

RFSHCTL0.refresh_to_x32 and the refresh timer has expired at 

least once since the last refresh, then a speculative refresh is 

performed. Speculative refreshes continues successively until 

there are no refreshes pending or until new reads or writes are 

issued to the uMCTL2.  

Unit: Multiples of 32 DFI clocks.  

Programming Mode: Dynamic -  Refresh Related  

11:9  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

8:4  RW 0x00  

refresh_burst  

The programmed value + 1 is the number of refresh timeouts 

that is allowed to accumulate before traffic is blocked and the 

refreshes are forced to execute. Closing pages to perform a 

refresh is a one - time penalty that must be paid for each group of 

refreshes. Therefore, performing refres hes in a burst reduces the 

per - refresh penalty of these page closings. Higher numbers for 

RFSHCTL.refresh_burst slightly increases utilization; lower 

numbers decreases the worstcase latency associated with 

refreshes.  

5'h0: Single refresh  

5'h1: Burst -of -2 r efresh  

5'h7: Burst -of -8 refresh  

For DDR2/3, the refresh is always per - rank and not perbank. The 

rank refresh can be accumulated over 8*tREFI cycles using the 

burst refresh feature. In DDR4 mode, according to Fine 

Granularity feature, 8 refreshes can be pos tponed in 1X mode, 16 

refreshes in 2X mode and 32 refreshes in 4X mode. If using PHY -

initiated updates, care must be taken in the setting of 

RFSHCTL0.refresh_burst, to ensure that tRFCmax is not violated 

due to a PHY - initiated update occurring shortly befo re a refresh 

burst was due. In this situation, the refresh burst will be delayed 

until the PHYinitiated update is complete.  

Programming Mode: Dynamic -  Refresh Related  

3 RO 0x0  reserved  

2 RW 0x0  

per_bank_refresh  

1'b0: All bank refresh  

1'b1: Per bank refresh  

Per bank refresh allows traffic to flow to other banks. Per bank 

refresh should be supported by all LPDDR3/LPDDR4 devices.  

Programming Mode: Static  

1:0  RO 0x0  reserved  

 

DDRC_RFSHCTL1   

Address: Operational Base +  offset (0x0054)  

Bit  Attr  Reset Value  Description  

31:28  RO 0x0  reserved  

27:16  RW 0x000  

refresh_timer1_start_value_x32  

Refresh timer start for rank 1 (only present in multi - rank 

configurations). This is useful in staggering the refreshes to 

multiple ranks  to help traffic to proceed. This is explained in 

Refresh Controls section of architecture chapter.  

Unit: Multiples of 32 DFI clock cycles.  

Programming Mode: Dynamic -  Refresh Related  

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

11:0  RW 0x000  

refresh_timer0_start_value_x32  

Refresh timer start for rank 0 (only present in multi - rank 

configurations). This is useful in staggering the refreshes to 

multiple ranks to help traffic to proceed. This is explained in 

Refresh Controls section of architecture chapter.  

Unit: Multiples of 3 2 DFI clock cycles.  

Programming Mode: Dynamic -  Refresh Related  

 

DDRC_RFSHCTL3   

Address: Operational Base + offset (0x0060)  

Bit  Attr  Reset Value  Description  

31:7  RO 0x0000000  reserved  

6:4  RW 0x0  

refresh_mode  

Fine Granularity Refresh Mode  

3'b000: Fixed 1x (Normal mode)  

3'b001: Fixed 2x  

3'b010: Fixed 4x  

3'b101: Enable on the fly 2x (not supported)  

3'b110: Enable on the fly 4x (not supported)  

Everything else -  reserved  

Note: Only Fixed 1x mode is supported if 

RFSHCTL3.dis_auto_refresh = 1.  

Note: The on - the - fly modes are not supported in this version of 

the uMCTL2.  

Note: This must be set up while the Controller is in reset or while 

the Controller is in self - refresh mode. Changing this during 

normal operation is not allowed. Making this a dynamic register 

will be supported in future version of the uMCTL2.  

Note: This register field has effect only if a DDR4 SDRAM device 

is in use (MSTR.ddr4 = 1).  

Programming Mode: Quasi -dynamic Group 2  

3:2  RO 0x0  reserved  

1 RW 0x0  

refresh_update_level  

Toggle this signal (either from 0 to 1 or from 1 to 0) to indicate 

that the refresh register(s) have been updated. 

refresh_update_level must not be toggled when the DDRC is in 

reset (core_ddrc_rstn = 0). The refresh register(s) are  

automatically updated when exiting reset.  

Programming Mode: Dynamic  



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         44  

Bit  Attr  Reset Value  Description  

0 RW 0x0  

dis_auto_refresh  

When '1', disable auto -refresh generated by the uMCTL2. When 

auto - refresh is disabled, the SoC core must generate refreshes 

using the registers DBGCMD.rankn_ref resh. When 

dis_auto_refresh transitions from 0 to 1, any pending refreshes 

are immediately scheduled by the uMCTL2. If DDR4 CRC/parity 

retry is enabled (CRCPARCTL1.crc_parity_retry_enable = 1), 

disable autorefresh is not supported, and this bit must be set  to 

'0'. (DDR4 only) If FGR mode is enabled 

(RFSHCTL3.refresh_mode > 0), disable auto - refresh is not 

supported, and this bit must be set to '0'.  

This register field is changeable on the fly.  

Programming Mode: Dynamic -  Refresh Related  

 

DDRC_RFSHTMG   

Address: Operational Base + offset (0x0064)  

Bit  Attr  Reset Value  Description  

31  RW 0x0  

t_rfc_nom_x1_sel  

Specifies whether the t_rfc_nom_x1_x32 register value is x1 or 

x32.  

30:28  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

27:16  RW 0x062  

t_rfc_nom_x1_x32  

tREFI: Average time interval between refreshes per rank 

(Specification: 7.8us for DDR3 and DDR4. See JEDEC 

specification for LPDDR3 and LPDDR4).  

For LPDDR3/LPDDR4:  

if using all -bank refreshes (RFSHCTL0.per_bank_refresh= 0), this 

register s hould be set to tREFIab  

if using per -bank refreshes (RFSHCTL0.per_bank_refresh = 1), 

this register should be set to tREFIpb  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tREFI/2), no rounding up.  

In DDR4 mode, tREFI value i s different depending on the refresh 

mode. The user should program the appropriate value from the 

spec based on the value programmed in the refresh mode 

register.  

Note that if RFSHTMG.t_rfc_nom_x1_sel==1, 

RFSHTMG.t_rfc_nom_x1_x32 must be greater than 

RFSHTMG.t_rfc_min; if RFSHTMG.t_rfc_nom_x1_sel==0, 

RFSHTMG.t_rfc_nom_x1_x32*32 must be greater than 

RFSHTMG.t_rfc_min; RFSHTMG.t_rfc_nom_x32 must be greater 

than 0x1.  

Non -DDR4 or DDR4 Fixed 1x mode:RFSHTMG.t_rfc_nom_x1_x32 

must be less than or equal to 0xFFE.  

DDR4 Fixed 2x mode: RFSHTMG.t_rfc_nom_x1_x32 must be less 

than or equal to 0x7FF.  

DDR4 Fixed 4x mode: RFSHTMG.t_rfc_nom_x1_x32 must be less 

than or equal to 0x3FF.  

Unit: Clocks or multiples of 32 clocks, depending on 

RFSHTMG.t_rfc_nom_x1_sel.  

Programming Mode: Dynamic -  Refresh Related  

15  RW 0x0  

lpddr3_trefbw_en  

Used only when LPDDR3 memory type is connected. Should only 

be changed when uMCTL2 is in reset. Specifies whether to use 

the tREFBW parameter (required by some LPDDR3 devices which 

comply with ear lier versions of the LPDDR3 JEDEC specification) 

or not.  

1'b0: tREFBW parameter not used  

1'b1: tREFBW parameter used  

Programming Mode: Static  

14:10  RO 0x00  reserved  
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Bit  Attr  Reset Value  Description  

9:0  RW 0x08c  

t_rfc_min  

tRFC (min): Minimum time from refresh to refresh or activate.  

t_rfc_min should be set to RoundUp(RoundUp(tRFCmin/tCK)/2).  

In LPDDR3/LPDDR4 mode:  

if using all -bank refreshes, the tRFCmin value in the above 

equations is equal to tRFCab  

if using per -bank refreshes, the tRFCmin value in the above 

equations is equal to tR FCpb 

In DDR4 mode, the tRFCmin value in the above equations is 

different depending on the refresh mode (fixed 1X,2X,4X) and the 

device density. The user should program the appropriate value 

from the spec based on the 'refresh_mode' and the device 

density t hat is used.  

Unit: DFI Clocks.  

Programming Mode: Dynamic -  Refresh Related  

 

DDRC_CRCPARCTL0   

Address: Operational Base + offset (0x00C0)  

Bit  Attr  Reset Value  Description  

31:3  RO 0x00000000  reserved  

2 
W1

C 
0x0  

dfi_alert_err_cnt_clr  

DFI alert error count clear. Clear bit for DFI alert error counter. 

Asserting this bit will clear the DFI alert error counter, 

CRCPARSTAT.dfi_alert_err_cnt. When the clear operation is 

complete, the uMCTL2 automatically clears this bi t.  

Programming Mode: Dynamic  

1 
W1

C 
0x0  

dfi_alert_err_int_clr  

Interrupt clear bit for DFI alert error. If this bit is set, the alert 

error interrupt on CRCPARSTAT.dfi_alert_err_int will be cleared. 

When the clear operation is complete, the uMCTL2 automatically 

clears this bit.  

Programming Mode: Dynamic  

0 RW 0x0  

dfi_alert_err_int_en  

Interrupt enable bit for DFI alert error. If this bit is set, any 

parity/CRC error detected on the dfi_alert_n input will result in an 

interrupt being set on CRCPARSTAT .dfi_alert_err_int.  

Programming Mode: Dynamic  

 

DDRC_CRCPARCTL1   

Address: Operational Base + offset (0x00C4)  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

retry_add_rd_lat  

Retry additional read latency value. Delay value used is 

retry_add_rd_lat+1. Only used if 

CRCPARCTL1.retry_add_rd_lat_en is enabled.  

Selects the number of pipeline stages to 

dfi_rddata_valid/dfi_rddata/dfi_rddata_dbi before rest of internal 

uMCTL2 logic observes it.  

Required to compensate for fact delay in PHY/PCB for generating 

dfi_alert_n for retry may be more than the delay in PHY/PCB on 

read data path.  

Recommended settings (in terms of core_ddrc_core_clk): 

(Maximum Alert delay through PHY/PCB from erroneous read 

command including tPAR_UNKNOWN) -  (Minimum Read data 

delay through PHY/PCB from erroneous read command) + (PHY's 

max granularity of dfi_rddata beats that may be corrupted before 

erroneous Read)  

Note: This calculation depends on various items such as RL, 

tPAR_ALERT_ON/tPAR_UNKNOWN/RCD/PHY/ PCB behavior.  

Unit: DFI clock cycles.  

Programming Mode: Static  

15  RW 0x0  

retry_add_rd_lat_en  

Retry additional read latency enable. Number of pipeline stages 

selected is defined as CRCPARCTL1.retry_add_lat+1. Only set if 

CRCPARCTL1.crc_parity_retry_enable = 1  

Programming Mode: Static  

14:13  RO 0x0  reserved  

12  RW 0x1  

caparity_disable_before_sr  

If DDR4 -SDRAM's CA parity is enabled by INIT6.mr5[2:0]!=0 and 

this register is set to 1, CA parity is automatically disabled before 

Self -Refresh entry and enabled aft er SelfRefresh exit by issuing 

MR5.  

1'b1: CA parity is disabled before Self -Refresh entry  

1'b0: CA parity is not disabled before Self -Refresh entry  

If Geardown is used by MSTR.geardown_mode=1, this register 

must be set to 1.  

If this register set to 0, DRAMTMG5.t_ckesr and 

DRAMTMG5.t_cksre must be increased by PL(Parity latency)  

Programming Mode: Static  

11:8  RO 0x0  reserved  

7 RW 0x0  

crc_inc_dm  

CRC Calculation setting register  

1'b1: CRC includes DM signal  

1'b0: CRC not includes DM signal  

Present only in  designs configured to support DDR4.  

Programming Mode: Static  
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Bit  Attr  Reset Value  Description  

6:5  RO 0x0  reserved  

4 RW 0x0  

crc_enable  

CRC enable Register  

1'b1: Enable generation of CRC  

1'b0: Disable generation of CRC  

The setting of this register should match the CRC mode register 

setting in the DRAM.  

Programming Mode: Static  

3:1  RO 0x0  reserved  

0 RW 0x0  

parity_enable  

C/A Parity enable register  

1'b1: Enable generation of C/A parity and detection of C/A parity 

error  

1'b0: Disable generation of C/A parity and disable detection of 

C/A parity error  

If RCD's parity error detection or SDRAM's parity detection is 

enabled, this register should be 1.  

Programming Mode: Static  

 

DDRC_CRCPARSTAT   

Address: Operational Base + offset (0x00CC)  

Bit  Attr  Reset Value  Description  

31:18  RO 0x0000  reserved  

17  RO 0x0  

dfi_alert_err_fatl_int  

Fatal parity error interrupt.  

One or more these situation below happens, this interrupt bit is 

set:  

MPSMX caused parity error. (RCD's parity error detection only)  

Parity error happens again during software intervention time  

MRS was in retry_fifo_max_hold_timer_x4 window from 

alert_n=0 or STAT.operating_mode is Init.  

It remains set until cleared by CRCPARCTL0.dfi_alert_err_fatl_clr. 

If this interrupt is asserted, system reset is strongly 

recommended.  

Programming Mode: Static  

16  RO 0x0  

dfi_alert_err_int  

DFI alert error interrupt.  

If a parity/CRC error is detected on dfi_alert_n, and the interrupt 

is enabled by CRCPARCTL0.dfi_alert_err_int_en, this interrupt bit 

will be set. It wil l remain set until cleared by 

CRCPARCTL0.dfi_alert_err_int_clr  

Programming Mode: Static  
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Bit  Attr  Reset Value  Description  

15:0  RO 0x0000  

dfi_alert_err_cnt  

DFI alert error count.  

If a parity/CRC error is detected on dfi_alert_n, this counter be 

incremented. This is independent of the setti ng of 

CRCPARCTL0.dfi_alert_err_int_en. It will saturate at 0xFFFF, and 

can be cleared by asserting CRCPARCTL0.dfi_alert_err_cnt_clr.  

Programming Mode: Static  

 

DDRC_INIT0   

Address: Operational Base + offset (0x00D0)  

Bit  Attr  Reset Value  Description  

31:30  RW 0x0  

skip_dram_init  

If lower bit is enabled the SDRAM initialization routine is skipped. 

The upper bit decides what state the controller starts up in when 

reset is removed  

2'b00: SDRAM Intialization routine is run after power -up  

2'b01: SDRAM Intialization routine is skipped after powerup. 

Controller starts up in Normal Mode  

2'b11: SDRAM Intialization routine is skipped after powerup. 

Controller starts up in Self - refresh Mode  

2'b10: SDRAM Intialization routine is run  after power -up.  

Programming Mode: Quasi -dynamic Group 2  

29:26  RO 0x0  reserved  

25:16  RW 0x002  

post_cke_x1024  

Cycles to wait after driving CKE high to start the SDRAM 

initialization sequence.  

Unit: 1024 DFI clock cycles.  

LPDDR3 typically requires this to be programmed for a delay of 

200 us.  

LPDDR4 typically requires this to be programmed for a delay of 2 

us.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to JEDEC spec value divided by 2, and round it up to 

the next integer value . 

Programming Mode: Static  

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

11:0  RW 0x04e  

pre_cke_x1024  

Cycles to wait after reset before driving CKE high to start the 

SDRAM initialization sequence.  

Unit: 1024 DFI clock cycles.  

LPDDR3: tINIT1 of 100 ns (min)  

LPDDR4: tINIT3 of 2 ms  (min)  

When the controller is operating in 1:2 frequency ratio mode, 

program this to JEDEC spec value divided by 2, and round it up to 

the next integer value.  

Programming Mode: Static  

 

DDRC_INIT1   

Address: Operational Base + offset (0x00D4)  

Bit  Attr  Reset Value  Description  

31:25  RO 0x00  reserved  

24:16  RW 0x000  

dram_rstn_x1024  

Number of cycles to assert SDRAM reset signal during init 

sequence.  

This is only present for designs supporting DDR3, DDR4 or 

LPDDR4 devices.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to JEDEC spec value divided by 2, and round it up to 

the next integer value.  

Unit: 1024 DFI clock cycles.  

Programming Mode: Static  

15:4  RO 0x000  reserved  

3:0  RW 0x0  

pre_ocd_x32  

Wait period before driving the OCD complete command to 

SDRAM.  

Unit: Counts of a global timer that pulses every 32 DFI clock 

cycles.  

There is no known specific requirement for this; it may be set to 

zero.  

Programming Mode: Static  

 

DDRC_INIT2   

Address: Operational Base + offset (0x00D8)  

Bit  Attr  Reset Value  Description  

31:16  RO 0x0000  reserved  
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Bit  Attr  Reset Value  Description  

15:8  RW 0x0d  

idle_after_reset_x32  

Idle time after the reset command, tINIT4. Present only in  

designs configured to support LPDDR2.  

When the controller is operating in 1:2 frequency ratio mode,  

program this to JEDEC spec value divided by 2, and round it  

up to the next integer value.  

Unit: 32 DFI clock cycles.  

Value After Reset: "(MEMC_LPDDR2_EN) ? 0xd : 0x0"  

Exists: MEMC_LPDDR2==1  

Prog ramming Mode: Static  

7:4  RO 0x0  reserved  

3:0  RW 0x5  

min_stable_clock_x1  

Time to wait after the first CKE high, tINIT2. Present only in 

designs configured to support LPDDR3.  

LPDDR3 typically requires 5 x tCK delay.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to JEDEC spec value divided by 2, and round it up to 

the next integer value.  

Unit: DFI clock cycles.  

Programming Mode: Static  

 

DDRC_INIT3   

Address: Operational Base + offset (0x00DC)  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

mr  

DDR3/DDR4: Value loaded into MR0 register.  

LPDDR3/LPDDR4 -  Value to write to MR1 register  

Programming Mode: Quasi -dynamic Group 1 and Group 4  

15:0  RW 0x0510  

emr  

DDR3/DDR4: Value to write to MR1 register  Set bit 7 to 0. If PHY -

evaluation mode training is enabled, this bit is set appropriately 

by the uMCTL2 during write leveling.  

LPDDR3/LPDDR4 -  Value to write to MR2 register  

Programming Mode: Quasi -dynamic Group 4  

 

DDRC_IN IT4   

Address: Operational Base + offset (0x00E0)  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

emr2  

DDR3/DDR4: Value to write to MR2 register  

LPDDR3/LPDDR4: Value to write to MR3 register  

Programming Mode: Quasi -dynamic Group 4  
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Bit  Attr  Reset Value  Description  

15:0  RW 0x0000  

emr3  

DDR3/DDR4: Value to write to MR3 register  

LPDDR3: Unused  

LPDDR4: Value to write to MR13 register  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_INIT5   

Address: Operational Base + offset (0x00E4)  

Bit  Attr  Reset  Value  Description  

31:24  RO 0x00  reserved  

23:16  RW 0x10  

dev_zqinit_x32  

ZQ initial calibration, tZQINIT. Present only in designs configured 

to support DDR3 or DDR4 or LPDDR3.  

DDR3 typically requires 512 SDRAM clock cycles.  

DDR4 requires 1024 SDRAM clock cycles.  

LPDDR3 requires 1 us.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to JEDEC spec value divided by 2, and round it up to 

the next integer value.  

Unit: 32 DFI clock cycles.  

Programming Mode: Static  

15:10  RO 0x00  reserved  

9:0  RW 0x004  

max_auto_init_x1024  

Maximum duration of the auto initialization, tINIT5. Present only 

in designs configured to support LPDDR3.  

LPDDR3 typically requires 10 us.  

Unit: 1024 DFI clock cycles.  

Programming Mode: Static  

 

DDRC_INIT6   

Address: Operational Base + offset (0x00E8)  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

mr4  

DDR4 -  Value to be loaded into SDRAM MR4 registers.  

LPDDR4- Value to be loaded into SDRAM MR11 registers.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15:0  RW 0x0000  

mr5  

DDR4 -  Value to be loaded into SDRAM MR5 registers.  

LPDDR4- Value to be loaded into SDRAM MR12 registers.  

Programming Mode: Quasi -dynamic Group 1 and Group 4  

 

DDRC_INIT7   

Address: Operational Base + offset (0x00EC)  
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Bit  Attr  Reset Value  Description  

31:16  RW 0x0000  

mr6  

DDR4 -  Value to be loaded into SDRAM MR6 registers.  

LPDDR4- Value to be loaded into SDRAM MR14 registers.  

Programming Mode: Quasi -dynamic Group 4  

15:0  RW 0x0000  

mr22  

LPDDR4- Value to be loaded into SDRAM MR22 registers.  

Used in LPDDR4 designs only.  

Programming Mode: Quasi -dynamic Group 4  

 

DDRC_DIMMCTL   

Address: Operational Base + offset (0x00F0)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4 RW 0x0  

mrs_bg1_en  

Enable for BG1 bit of MRS command.  

BG1 bit of the mode register address is specified as RFU 

(Reserved for Future Use) and must be programmed to 0 during 

MRS. In case where DRAMs which do not have  BG1 are attached 

and both the CA parity and the Output Inversion are enabled, this 

must be set to 0, so that the calculation of CA parity will not 

include BG1 bit.  

Note: This has no effect on the address of any other memory 

accesses, or of software -driven  mode register accesses.  

If address mirroring is enabled, this is applied to BG1 of even 

ranks and BG0 of odd ranks.  

1'b1: Enabled  

1'b0: Disabled  

Programming Mode: Static  

3 RW 0x0  

mrs_a17_en  

Enable for A17 bit of MRS command.  

A17 bit of the mode register address is specified as RFU 

(Reserved for Future Use) and must be programmed to 0 during 

MRS. In case where DRAMs which do not have A17 are attached 

and the Output Inversion are enabled, this must be set to 0, so 

that the calculation of CA parity will not include A17 bit.  

Note: This has no effect on the address of any other memory 

accesses, or of software -driven mode register accesses.  

1'b1: Enabled  

1'b0: Disabled  

Programming Mode: Static  

2:0  RO 0x0  reserved  

 

DDRC_RANKCTL   

Address: Operational Base + offset (0x00F4)  
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Bit  Attr  Reset Value  Description  

31:12  RO 0x00000  reserved  

11:8  RW 0x6  

diff_rank_wr_gap  

Only present for multi - rank configurations.  

Indicates the number of clocks of gap in data responses when 

performing consecutive writes to different ranks.  

This is used to switch the delays in the PHY to match the rank 

requirements. This value should consider both PHY requirement 

and ODT requirement.  

PHY requirement:  

tphy_wrcsgap (see PHY databook for value of tphy_wrcsgap)  

If CRC feature is enabled, should be increased by 1.  

If write preamble is set to 2tCK(DDR4 only), should be increased 

by 1.  

If write postamble is set to 1.5tCK(LPDDR4 only), should be 

increased by 1.  

ODT requirement:  

The value programmed in t his register takes care of the ODT 

switch off timing requirement when switching ranks during 

writes.  

For LPDDR4, the requirement is ODTLoff -  ODTLon -  BL/2 + 1  

When the controller is operating in 1:2 mode, program this to the 

larger value divided by two an d round it up to the next integer.  

Programming Mode: Quasi -dynamic Group 2  

7:4  RW 0x6  

diff_rank_rd_gap  

Only present for multi - rank configurations.  

Indicates the number of clocks of gap in data responses when 

performing consecutive reads to different ranks.  

This is used to switch the delays in the PHY to match the rank 

requirements.  

This value should consider both PHY requirement and ODT 

requirement.  

PHY requirement:  

tphy_rdcsgap (see PHY databook for value of tphy_rdcsgap)  

If read preamble is set to 2tCK(DDR4 only), should be increased 

by 1.  

If read postamble is set to 1.5tCK(LPDDR4 only), should be 

increased by 1.  

ODT requirement:  

The value programmed in this register takes care of the ODT 

switch off timing requirement when switching ranks during rea ds.  

When the controller is operating in 1:2 mode, program this to the 

larger value divided by two and round it up to the next integer.  

Programming Mode: Static  
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Bit  Attr  Reset Value  Description  

3:0  RW 0xf  

max_rank_rd  

Only present for multi - rank configurations.  

Background: Reads to the sam e rank can be performed back - to -

back. Reads to different ranks require additional gap dictated by 

the register RANKCTL.diff_rank_rd_gap. This is to avoid possible 

data bus contention as well as to give PHY enough time to switch 

the delay when changing rank s. The uMCTL2 arbitrates for bus 

access on a cycle -by -cycle basis; therefore after a read is 

scheduled, there are few clock cycles (determined by the value 

on RANKCTL.diff_rank_rd_gap register) in which only reads from 

the same rank are eligible to be sche duled. This prevents reads 

from other ranks from having fair access to the data bus.  

This parameter represents the maximum number of reads that 

can be scheduled consecutively to the same rank. After this 

number is reached, a delay equal to RANKCTL.diff_ran k_rd_gap 

is inserted by the scheduler to allow all ranks a fair opportunity to 

be scheduled. Higher numbers increase bandwidth utilization, 

lower numbers increase fairness.  

This feature can be DISABLED by setting this register to 0.  

When set to 0, the Cont roller will stay on the same rank as long 

as commands are available for it.  

Minimum programmable value is 0 (feature disabled) and 

maximum programmable value is 0xF.  

Programming Mode: Static  

 

DDRC_DRAMTMG0   

Address: Operational Base + offset (0x0100)  

Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

30:24  RW 0x0f  

wr2pre  

Minimum time between write and precharge to same bank.  

Unit: DFI Clocks  

Specifications: WL + BL/2 + tWR = approximately 8 cycles + 15 

ns = 14 clocks @400MHz and less for lower frequencies  

where:  

WL = write latency  

BL = burst length. This must match the value programmed in the 

BL bit of the mode register to the SDRAM. BST (burst terminate) 

is not supported at present.  

tWR = Write recovery time. T his comes directly from the SDRAM 

specification.  

Add one extra cycle for LPDDR3/LPDDR4 for this parameter.  

When the controller is operating in 1:2 frequency ratio mode, 1T 

mode, divide the above value by 2. No rounding up.  

When the controller is operating in 1:2 frequency ratio mode, 2T 

mode or LPDDR4 mode, divide the above value by 2 and round it 

up to the next integer value.  

Programming Mode: Quasi -dynamic Group 1 and Group 2 and 

Group 4  

23:22  RO 0x0  reserved  

21:16  RW 0x10  

t_faw  

tFAW Valid only when 8 or more banks(or banks x bank groups) 

are present.  

In 8 -bank design, at most 4 banks must be activated in a rolling 

window of tFAW cycles.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tFAW/2) and round up to next integer v alue.  

In a 4 -bank design, set this register to 0x1 independent of the 

1:1/1:2 frequency mode.  

Unit: DFI Clocks  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15  RO 0x0  reserved  

14:8  RW 0x1b  

t_ras_max  

tRAS(max): Maximum time between activate and precharge to 

same bank. This is the maximum time that a page can be kept 

open Minimum value of this register is 1. Zero is invalid.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tRAS(max) -1)/2. No rounding up.  

Unit: Multiples of 1024 DFI clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

7:6  RO 0x0  reserved  



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         57  

Bit  Attr  Reset Value  Description  

5:0  RW 0x0f  

t_ras_min  

tRAS(min): Minimum time between activate and precharge to the 

same bank.  

When the controller is operating in 1:2 frequency mode, 1T 

mode, program this to tRAS(min)/2. No rounding up.  

When the controller is operating in 1:2 frequency ratio mode, 2T 

mode or LPDDR4 mode, program this to (tRAS(min)/2) and round 

it up to the next integer value.  

Unit: DFI Clocks  

Programming Mode: Quasi -dy namic Group 2 and Group 4  

 

DDRC_DRAMTMG1   

Address: Operational Base + offset (0x0104)  

Bit  Attr  Reset Value  Description  

31:21  RO 0x000  reserved  

20:16  RW 0x08  

t_xp  

tXP: Minimum time after power -down exit to any operation.  

For DDR3, this should be programmed to tXPDLL if slow 

powerdown exit is selected in MR0[12].  

If C/A parity for DDR4 is used, set to (tXP+PL) instead.  

If LPDDR4 is selected and its spec has tCKELPD parameter, set to 

the larger of tXP and tCKELPD instead.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tXP/2) and round it up to the next integer value.  

Units: DFI Clocks  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15:14  RO 0x0  reserved  

13:8  RW 0x04  

rd2pre  

tRTP: Minimum time from read to precharge of same bank.  

DDR3: tAL + max (tRTP, 4)  

DDR4: Max of following two equations: tAL + max (tRTP, 4) or, 

RL + BL/2 -  tRP (*).  

LPDDR3: BL/2 + max(tRTP,4) -  4 

LPDDR4: BL/2 + max(tRTP,8) -  8 

(*) When both DDR4 SDRAM and ST-MRAM are used 

simultaneously, use SDRAM's tRP value for calculation.  

When the controller is operating in 1:2 mode, 1T mode, divide 

the above value by 2. No rounding up.  

When the controller is operating in 1:2 mode, 2T mode or 

LPDDR4 mode, divide the abo ve value by 2 and round it up to the 

next integer value.  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 1 and Group 2  

and Group 4  

7 RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

6:0  RW 0x14  

t_rc  

tRC: Minimum time between activates to same bank.  

When the controller is operati ng in 1:2 frequency ratio mode, 

program this to (tRC/2) and round up to next integer value.  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG2   

Address: Operational Base + offset (0x0108)  

Bit  Attr  Reset Value  Description  

31:30  RO 0x0  reserved  

29:24  RW 0x03  

write_latency  

Set to WL. Time from write command to write data on SDRAM 

interface.  

When the controller is operating in 1:2 frequency ratio mode, 

divide the value calculated using the above equation by 2, and 

round it up to next integer.  

This register field is not required for DDR3 (except if 

MEMC_TRAINING is set), as the DFI read and write latencies 

defined in DFITMG0 and DFITMG1 are sufficient for those 

protocols  

Unit: DFI c locks  

Programming Mode: Quasi -dynamic Group 1 and Group 2 and 

Group 4  

23:22  RO 0x0  reserved  

21:16  RW 0x05  

read_latency  

Set to RL. Time from read command to read data on SDRAM 

interface.  

When the controller is operating in 1:2 frequency ratio mode, 

divide  the value calculated using the above equation by 2, and 

round it up to next integer.  

This register field is not required for DDR3 (except if 

MEMC_TRAINING is set), as the DFI read and write latencies 

defined in DFITMG0 and DFITMG1 are sufficient for those  

protocols  

Unit: DFI clocks  

Programming Mode: Quasi -dynamic Group 1 and Group 2 and 

Group 4  

15:14  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

13:8  RW 0x06  

rd2wr  

DDR3: RL + BL/2 + 2 -  WL 

DDR4: RL + BL/2 + 1 + WR_PREAMBLE -  WL 

LPDDR3: RL + BL/2 + RU(tDQSCKmax/tCK) + 1 -  WL 

LPDDR4(DQ ODT is Disabled): RL + BL/2 + RU(tDQSCKmax/tCK) 

+ WR_PREAMBLE + RD_POSTAMBLE -  WL 

LPDDR4(DQ ODT is Enabled) : RL + BL/2 + RU(tDQSCKmax/tCK) 

+ RD_POSTAMBLE -  ODTLon -  RU(tODTon(min)/tCK)  

Minimum time from read command to write command.  

Include time for bus turnaround and all per -bank, per - rank, and 

global constraints. Please see the relevant PHY databook for 

details of what should be included here.  

Unit: DFI Clocks.  

Where:  

WL = write latency  

BL = burst length. This must match the value programmed in the 

BL b it of the mode register to the SDRAM  

RL = read latency = CAS latency  

WR_PREAMBLE = write preamble. This is unique to DDR4 and 

LPDDR4.  

RD_POSTAMBLE = read postamble. This is unique to LPDDR4.  

For LPDDR3/LPDDR4, if derating is enabled 

(DERATEEN.derate_enable =1), derated tDQSCKmax should be 

used.  

When the controller is operating in 1:2 frequency ratio mode, 

divide the value calculated using the above equation by 2, and 

round it up to next integer.  

Programming Mode: Quasi -dynamic Group 1 and Group 2 and 

Group 4  

7:6  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

5:0  RW 0x0d  

wr2rd  

DDR4: CWL + PL + BL/2 + tWTR_L  

LPDDR3/4: WL + BL/2 + tWTR + 1  

Others: CWL + BL/2 + tWTR  

In DDR4, minimum time from write command to read command 

for same bank group. In others, minimum time from write 

command to read command. Includes time for bus turnaround, 

recovery times, and all per -bank, per - rank, and global 

constraints.  

Unit: DFI Clocks.  

Where:  

CWL = CAS write latency  

WL = Write latency  

PL = Parity latency  

BL = burst length. This must match the value program med in the 

BL bit of the mode register to the SDRAM  

tWTR_L = internal write to read command delay for same bank 

group. This comes directly from the SDRAM specification.  

tWTR = internal write to read command delay. This comes 

directly from the SDRAM specification.  

Add one extra cycle for LPDDR3/LPDDR4 operation.  

When the controller is operating in 1:2 mode, divide the value 

calculated using the above equation by 2, and round it up to next 

integer.  

Programming Mode: Quasi -dynamic Group 1 and Group 2 and 

Group 4  

 

DDRC_DRAMTMG3   

Address: Operational Base + offset (0x010C)  

Bit  Attr  Reset Value  Description  

31:30  RO 0x0  reserved  

29:20  RW 0x005  

t_mrw  

Time to wait after a mode register write or read (MRW or MRR).  

Present  only in designs configured to support LPDDR3 or LPDDR4.  

LPDDR3 typically requires value of 10.  

LPDDR4: Set this to the larger of tMRW and tMRWCKEL.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to the above values divided by 2  and round it up to 

the next integer value.  

For LDPDR3, this register is used for the time from a MRW/MRR 

to a MRW/MRR.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

19:18  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

17:12  RW 0x04  

t_mrd  

tMRD: Cycles to wait after a mode regist er write or read. 

Depending on the connected SDRAM, tMRD represents:  

DDR3/4: Time from MRS to MRS command  

LPDDR3/4: Time from MRS to non -MRS command.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tMRD/2) and round it up to the next integer 

value.  

If C/A parity for DDR4 is used, set to tMRD_PAR(tMOD+PL) 

instead.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

11:10  RO 0x0  reserved  

9:0  RW 0x00c  

t_mod  

tMOD: Parameter used only in DDR3 and DDR4. Cycles between 

load mode command and following non - load mode command.  

If C/A parity for DDR4 is used, set to tMOD_PAR(tMOD+PL) 

instead.  

If MPR writes for DDR4 are used, set to tMOD + AL (or tMPD_PAR 

+ AL if C/A parity is also used).  

Set to tMOD/2 (rounded up to next integer) if co ntroller is 

operating in 1:2 frequency ratio mode.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG4   

Address: Operational Base + offset (0x0110)  

Bit  Attr  Reset Value  Description  

31:29  RO 0x0  reserved  

28:24  RW 0x05  

t_rcd  

tRCD -  tAL: Minimum time from activate to read or write 

command to same bank.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to ((tRCD -  tAL)/2) and round it up to the next 

integer value.  

Minimum value allow ed for this register is 1, which implies 

minimum (tRCD -  tAL) value to be 2 when the controller is 

operating in 1:2 frequency ratio mode.  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 1 and Group 2 and 

Group 4  

23:20  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

19:16  RW 0x4  

t_ccd  

DDR4: tCCD_L: This is the minimum time between two reads or 

two writes for same bank group.  

Others: tCCD: This is the minimum time between two reads or 

two writes.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tCCD_L/2 or tCCD/2) and round it up to the next 

integer value.  

Unit: DFI clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15:12  RO 0x0  reserved  

11:8  RW 0x4  

t_rrd  

DDR4: tRRD_L: Minimum time between activates from bank "a" 

to bank "b" for same bank group.  

Others: tRRD: Minimum time between activates from bank "a" to 

bank "b".  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tRRD_L/2 or tRRD/2) and round it up to the next 

integer value.  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

7:5  RO 0x0  reserved  

4:0  RW 0x05  

t_rp  

tRP: Minimum time from precharge to activate of same bank.  

When the controller is operating in 1:2 frequency ratio mode, 

t_rp should be set to RoundDown(RoundUp(tRP/tCK)/2) + 1.  

When the controller is operating in 1:2 frequency ratio mode in 

LPDDR4, t_rp should be set to RoundUp(RoundUp(tRP/tCK)/2).  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG5   

Address: O perational Base + offset (0x0114)  

Bit  Attr  Reset Value  Description  

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

27:24  RW 0x5  

t_cksrx  

This is the time before Self Refresh Exit that CK is maintained as 

a valid clock before issuing SRX. Specifies the clock stable time 

before SRX.  

Recommended settings:  

LPDDR3: 2  

LPDDR4: tCKCKEH  

DDR3: tCKSRX  

DDR4: tCKSRX  

When the controller is operating in 1:2 frequency ratio mode, 

program this to recommended value divided by two and round it 

up to next integer.  

Programming Mode: Quasi -dynamic Group  2 and Group 4  

23:20  RO 0x0  reserved  

19:16  RW 0x5  

t_cksre  

This is the time after Self Refresh Down Entry that CK is 

maintained as a valid clock. Specifies the clock disable delay after 

SRE. 

Recommended settings:  

LPDDR3: 2  

LPDDR4: tCKELCK  

DDR3: max (10 ns, 5 tCK)  

DDR4: max (10 ns, 5 tCK) (+ PL(parity latency)(*))  

(*)Only if CRCPARCTL1.caparity_disable_before_sr=0, this 

register should be increased by PL.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to recommended value divid ed by two and round it 

up to next integer.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15:14  RO 0x0  reserved  

13:8  RW 0x04  

t_ckesr  

Minimum CKE low width for Self refresh or Self refresh power 

down entry to exit timing in memory clock cycles.  

Recommended settings:  

LPDDR3: tCKESR  

LPDDR4: max(tCKE, tSR)  

DDR3: tCKE + 1  

DDR4: tCKE + 1 (+ PL(parity latency)(*))  

(*)Only if CRCPARCTL1.caparity_disable_before_sr=0, this 

register should be increased by PL.  

When the controller is operating in 1:2 frequen cy ratio mode, 

program this to recommended value divided by two and round it 

up to next integer.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

7:5  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

4:0  RW 0x03  

t_cke  

Minimum number of cycles of CKE HIGH/LOW during power -down 

and self  refresh.  

LPDDR3 mode: Set this to the larger of tCKE or tCKESR  

LPDDR4 mode: Set this to the larger of tCKE or tSR.  

non -LPDDR3/non -LPDDR4 designs: Set this to tCKE value.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (value described above)/2 and round it up to the 

next integer value.  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG6   

Address: Operational Base + offset (0x0118)  

Bit  Attr  Reset Value  Description  

31:28  RO 0x0  reserved  

27:24  RW 0x2  

t_ckdpde  

This is the time before Self Refresh Exit that CK is maintained as 

a valid clock before issuing SRX. Specifies the clock stable time 

before SRX.  

Recommended settings:  

LPDDR3: 2  

LPDDR4: tCKCKEH  

DDR3:  tCKSRX  

DDR4: tCKSRX  

When the controller is operating in 1:2 frequency ratio mode, 

program this to recommended value divided by two and round it 

up to next integer.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

23:20  RO 0x0  reserved  

19:16  RW 0x2  

t_ ckdpdx  

This is the time before Deep Power Down Exit that CK is 

maintained as a valid clock before issuing DPDX. Specifies the 

clock stable time before DPDX.  

Recommended settings:  

LPDDR3: 2  

When the controller is operating in 1:2 frequency ratio mode, 

program this to recommended value divided by two and round it 

up to next integer.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15:4  RO 0x000  reserved  
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Bit  Attr  Reset Value  Description  

3:0  RW 0x5  

t_ckcsx  

This is the time before Clock Stop Exit that CK is maintained as a 

valid clock  before issuing Clock Stop Exit. Specifies the clock 

stable time before next command after Clock Stop Exit.  

Recommended settings:  

LPDDR3: tXP + 2  

LPDDR4: tXP + 2  

When the controller is operating in 1:2 frequency ratio mode, 

program this to recommended valu e divided by two and round it 

up to next integer.  

This is only present for designs supporting LPDDR3/LPDDR4 

devices.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG7   

Address: Operational Base + offset (0x011C)  

Bit  Attr  Reset Value  Description  

31:12  RO 0x00000  reserved  

11:8  RW 0x2  

t_ckpde  

This is the time after Power Down Entry that CK is maintained as 

a valid clock. Specifies the clock disable delay after PDE.  

Recommended settings:  

LPDDR3: 2  

LPDDR4: tCKELCK 

When using DDR3/4 SDRAM, this register should be set to the 

same value as DRAMTMG5.t_cksre. When the controller is 

operating in 1:2 frequency ratio mode, program this to 

recommended value divided by two and round it up to next 

integer.  

This is only  present for designs supporting LPDDR3/LPDDR4 

devices.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

7:4  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

3:0  RW 0x2  

t_ckpdx  

This is the time before Power Down Exit that CK is maintained as 

a valid clock before issuing PDX. Specifies  the clock stable time 

before PDX.  

Recommended settings:  

LPDDR3: 2  

LPDDR4: 2  

When using DDR3/4 SDRAM, this register should be set to the 

same value as DRAMTMG5.t_cksrx. When the controller is 

operating in 1:2 frequency ratio mode, program this to 

recommend ed value divided by two and round it up to next 

integer.  

This is only present for designs supporting LPDDR3/LPDDR4 

devices.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG8   

Address: Operational Base + offset (0x0120)  

Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  

30:24  RW 0x03  

t_xs_fast_x32  

tXS_FAST: Exit Self Refresh to ZQCL, ZQCS and MRS (only CL, 

WR, RTP and Geardown mode).  

When the controller is operating in 1:2 frequency ratio mode, 

program this to the above value divided by 2 and round up to 

next integer value.  

Unit: Multiples of 32 DFI clocks.  

Note: This is applicable to only ZQCL/ZQCS commands.  

Note: Ensure this is less than or equal to t_xs_x32.  

Programming Mode: Quasi -dynamic Group 2 and  Group 4  

23  RO 0x0  reserved  

22:16  RW 0x03  

t_xs_abort_x32  

tXS_ABORT: Exit Self Refresh to commands not requiring a 

locked DLL in Self Refresh Abort.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to the above value divided by 2  and round up to 

next integer value.  

Unit: Multiples of 32 DFI clocks.  

Note: Ensure this is less than or equal to t_xs_x32.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

14:8  RW 0x44  

t_xs_dll_x32  

tXSDLL: Exit Self Refresh to commands requiring a locked DLL.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to the above value divided by 2 and round up to 

next integer value.  

Unit: Multiples of 32 DFI clocks.  

Note: Used only for DDR3 and DDR4 SDRAMs.  

Prog ramming Mode: Quasi -dynamic Group 2 and Group 4  

7 RO 0x0  reserved  

6:0  RW 0x05  

t_xs_x32  

tXS: Exit Self Refresh to commands not requiring a locked DLL.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to the above value divided by  2 and round up to 

next integer value.  

Unit: Multiples of 32 DFI clocks.  

Note: Used only for DDR3 and DDR4 SDRAMs.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG9   

Address: Operational Base + offset (0 x0124)  

Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  

30  RW 0x0  

ddr4_wr_preamble  

DDR4 Write preamble mode  

1'b0: 1tCK preamble  

1'b1: 2tCK preamble  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

29:19  RO 0x000  reserved  

18:16  RW 0x4  

t_ccd_s  

tCCD_S: This is the minimum time between two reads or two 

writes for different bank group. For bank switching (from bank 

"a" to bank "b"), the minimum time is this value + 1.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tC CD_S/2) and round it up to the next integer 

value.  

Present only in designs configured to support DDR4.  

Unit: DFI clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

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

11:8  RW 0x4  

t_rrd_s  

tRRD_S: Minimum time between activates from bank "a" to bank 

"b" for different bank group.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tRRD_S/2) and round it up to the next integer 

value.  

Present only in designs configured to support DDR4.  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

7:6  RO 0x0  reserved  

5:0  RW 0x0d  

wr2rd_s  

CWL + PL + BL/2 + tWTR_S  

Minimum time from write command to read command for 

different bank group. Includes time for bus turnaround, recovery 

times, and all per -bank, per - rank, and global constraints.  

Present only in designs configured to support DDR4.  

Unit: DFI Clocks.  

Where:  

CWL = CAS write latency  

PL = Parity latency  

BL = burst length. This must match the value programmed in the 

BL bit of the mode register to the SDRAM.  

tWTR_S = internal write to read command delay for different 

bank group. This comes directly from the SDRAM specification.  

When the controller is operating in 1:2 mode, divide the value 

calculated using the above equation by 2, and round it up  to next 

integer.  

Programming Mode: Quasi -dynamic Group 1 and Group 2 and 

Group 4  

 

DDRC_DRAMTMG10   

Address: Operational Base + offset (0x0128)  

Bit  Attr  Reset Value  Description  

31:21  RO 0x000  reserved  
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Bit  Attr  Reset Value  Description  

20:16  RW 0x1c  

t_sync_gear  

Indicates the time between MRS command and the sync pulse 

time.  

This must be even number of clocks.  

For DDR4 -2666 and DDR4 -3200, this parameter is defined as 

tMOD(min)+4nCK  

tMOD(min) is greater of 24nCK or 15ns  

15ns/0.625ns = 24  

Max value for t his register is 24+4 = 28  

When the controller is operating in 1:2 mode, program this to 

(tSYNC_GEAR/2) and round it up to the next integer value.  

Unit: DFI Clocks  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15:13  RO 0x0  reserved  

12:8  RW 0x18  

t_cmd_gear  

Sync pulse to first valid command.  

For DDR4 -2666 and DDR4 -3200, this parameter is defined as 

tMOD(min).  

tMOD(min) is greater of 24nCK or 15ns  

15ns/0.625ns = 24  

Max value for this register is 24  

When the controller is operating in 1:2 mode, prog ram this to 

(tCMD_GEAR/2) and round it up to the next integer value.  

Unit: DFI Clocks  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

7:4  RO 0x0  reserved  

3:2  RW 0x2  

t_gear_setup  

Geardown setup time.  

Minimum value of this register is 1. Zero is invalid. For DDR4 -

2666 and DDR4 -3200, this parameter is defined as 2 clks.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tGEAR_setup/2) and round it up to the next 

integer value.  

Unit: DFI Clocks  

Programming Mode: Quasi -dyn amic Group 2 and Group 4  

1:0  RW 0x2  

t_gear_hold  

Geardown hold time.  

Minimum value of this register is 1. Zero is invalid. For DDR4 -

2666 and DDR4 -3200, this parameter is defined as 2 clks.  

When the controller is operating in 1:2 frequency ratio mode, 

progr am this to (tGEAR_hold/2) and round it up to the next 

integer value.  

Unit: DFI Clocks  

Value After Reset: 0x2  

Programming Mode: Quasi -dynamic Group 2 and Group 4  
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DDRC_DRAMTMG11   

Address: Operational Base + offset (0x012C)  

Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  

30:24  RW 0x44  

post_mpsm_gap_x32  

tXMPDLL: This is the minimum Exit MPSM to commands requiring 

a locked DLL.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tXMPDLL/2) and round it up to the next integer 

value.  

Present only in designs configured to support DDR4.  

Unit: Multiples of 32 DFI clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

23:21  RO 0x0  reserved  

20:16  RW 0x0c  

t_mpx_lh  

tMPX_LH: This is  the minimum CS_n Low hold time to CKE rising 

edge.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to RoundUp(tMPX_LH/2)+1.  

Present only in designs configured to support DDR4.  

Unit: DFI clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15:10  RO 0x00  reserved  

9:8  RW 0x2  

t_mpx_s  

tMPX_S: Minimum time CS setup time to CKE.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tMPX_S/2) and round it up to the next integer 

value.  

Present only in d esigns configured to support DDR4.  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

7:5  RO 0x0  reserved  

4:0  RW 0x1c  

t_ckmpe  

tCKMPE: Minimum valid clock requirement after MPSM entry.  

Present only in designs configured to support DDR4.  

Unit: DFI Clocks.  

When the controller is operating in 1:2 frequency ratio mode, 

divide the value calculated using the above equation by 2, and 

round it up to next integer.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG12   

Address: Operational Base + offset (0x0130)  

Bit  Attr  Reset Value  Description  

31:18  RO 0x0000  reserved  
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Bit  Attr  Reset Value  Description  

17:16  RW 0x2  

t_cmdcke  

tCMDCKE: Delay from valid command to CKE input LOW.  

Set this to the larger of tESCKE or tCMDCKE.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (max(tESCKE, tCMDCKE)/2) and round it up to 

the next integer value.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15:5  RO 0x000  reserved  

4:0  RW 0x10  

t_mrd_pda  

tMRD_PDA: This is the Mode Register Set command cycle time in 

PDA mode.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tMRD_PDA/2) and round it up to the next 

integer value.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG13   

Address: Operational Base + offset (0x0134)  

Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  

30:24  RW 0x1c  

odtloff  

LPDDR4: tODTLoff: This is the latency from CAS -2 command to 

tODToff reference.  

When the controller  is operating in 1:2 frequency ratio mode, 

program this to (tODTLoff/2) and round it up to the next integer 

value.  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

23:22  RO 0x0  reserved  

21:16  RW 0x20  

t_ccd_mw  

LPDDR4: tCCDMW: This is the minimum time from write or 

masked write to masked write command for same bank.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tCCDMW/2) and round it up to the next integer 

value.  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

15:3  RO 0x0000  reserved  
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Bit  Attr  Reset Value  Description  

2:0  RW 0x4  

t_ppd  

LPDDR4: tPPD: This is the minimum time from precharge to 

precharge command.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tPPD/2) and round it up to the next integer 

value.  

Unit: DFI Clocks.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG14   

Address: Operational Base + offset (0x0138)  

Bit  Attr  Reset Value  Description  

31:12  RO 0x00000  reserved  

11:0  RW 0x0a0  

t_xsr  

tXSR: Exit Self Refresh to any command.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to the above value divided by 2 and round up to 

next integer value.  

Note: Used only for LPDDR3/LPDDR4 mode.  

Programming Mode:  Quasi -dynamic Group 2 and Group 4  

 

DDRC_DRAMTMG15   

Address: Operational Base + offset (0x013C)  

Bit  Attr  Reset Value  Description  

31  RW 0x0  

en_dfi_lp_t_stab  

1'b1: Enable using tSTAB when exiting DFI LP. Needs to be set 

when the PHY is stopping the clock during DFI LP to save 

maximum power.  

1'b0: Disable using tSTAB when exiting DFI LP.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

30:8  RO 0x000000  reserved  

7:0  RW 0x00  

t_stab_x32  

tSTAB: Stabilization time.  

It is required in the following two cases for DDR3/DDR4 RDIMM :  

when exiting power saving mode, if the clock was stopped, after 

re -enabling it the clock must be stable for a time specified by 

tSTAB in the case of input clock frequency change (DDR4)  

after issuing  control words that refers to clock timing 

(Specification: 6us for DDR3, 5us for DDR4)  

When the controller is operating in 1:2 frequency ratio mode, 

program this to recommended value divided by two and round it 

up to next integer.  

Unit: Multiples of 32 DFI  clock cycles.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  
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DDRC_DRAMTMG17   

Address: Operational Base + offset (0x0144)  

Bit  Attr  Reset Value  Description  

31:24  RO 0x00  reserved  

23:16  RW 0x00  

t_vrcg_enable  

LPDDR4: tVRCG_ENABLE: VREF high current mode enable time.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tVRCG_ENABLE/2) and round it up to the next 

integer value.  

Unit: DFI clocks  

Programming Mode: Quasi -dynamic Group 4  

15 :7  RO 0x000  reserved  

6:0  RW 0x00  

t_vrcg_disable  

LPDDR4: tVRCG_ENABLE: VREF high current mode disable time.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tVRCG_DISABLE/2) and round it up to the next 

integer value.  

Unit: DFI  clocks  

Programming Mode: Quasi -dynamic Group 4  

 

DDRC_ZQCTL0   

Address: Operational Base + offset (0x0180)  

Bit  Attr  Reset Value  Description  

31  RW 0x0  

dis_auto_zq  

1'b1: Disable uMCTL2 generation of ZQCS/MPC(ZQ calibration) 

command. Register  

DBGCMD.zq_calib_short can be used instead to issue ZQ 

calibration request from APB module.  

1'b0: Internally generate ZQCS/MPC(ZQ calibration) commands 

based on ZQCTL1.t_zq_short_interval_x1024.  

This is only present for design s supporting DDR3/DDR4 or 

LPDDR3/LPDDR4 devices.  

Programming Mode: Dynamic  

30  RW 0x0  

dis_srx_zqcl  

1'b1: Disable issuing of ZQCL/MPC(ZQ calibration)  

command at Self -Refresh/SR -Powerdown exit. Only applicable 

when run in DDR3 or DDR4 or LPDDR3 or LPDDR4 mode.  

1'b0: Enable issuing of ZQCL/MPC(ZQ calibration)  

command at Self -Refresh/SR -Powerdown exit. Only applicable 

when run in DDR3 or DDR4 or LPDDR3 or LPDDR4 mode.  

This is only present for designs supporting DDR3/DDR4 or 

LPDDR3/LPDDR4 devices.  

Programming  Mode: Quasi -dynamic Group 2 and Group 4  
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Bit  Attr  Reset Value  Description  

29  RW 0x0  

zq_resistor_shared  

1'b1: Denotes that ZQ resistor is shared between ranks.  

Means ZQinit/ZQCL/ZQCS/MPC(ZQ calibration) commands are 

sent to one rank at a time with 

tZQinit/tZQCL/tZQCS/tZQCAL/tZQLAT timing met between 

commands so that commands to different ranks do not overlap.  

1'b0: ZQ resistor is not shared.  

This is only present for designs supporting DDR3/DDR4 or 

LPDDR3/LPDDR4 devices.  

Programming Mode: Static  

28  RW 0x0  

dis_mpsmx_zqcl  

1'b1: Disable issuing of ZQCL command at Maximum Power 

Saving Mode exit. Only applicable when run in DDR4 mode.  

1'b0: Enable issuing of ZQCL command at Maximum Power 

Saving Mode exit. Only applicable when run in DDR4 mode.  

This is only present for designs supporting DDR 4 devices.  

Note: Do not issue ZQCL command at Maximum Power Save 

Mode exit if the UMCTL2_SHARED_AC configuration parameter is 

set. Program it to 1'b1. The software can send ZQCS after exiting 

MPSM mode.  

Programming Mode: Static  

27  RO 0x0  reserved  

26:16  RW 0x200  

t_zq_long_nop  

tZQoper for DDR3/DDR4, tZQCL for LPDDR3, tZQCAL for 

LPDDR4: Number of DFI clock cycles of NOP required after a 

ZQCL (ZQ calibration long)/MPC(ZQ Start) command is issued to 

SDRAM.  

When the controller is operating in 1:2 frequency rat io mode:  

DDR3/DDR4: program this to tZQoper/2 and round it up to the 

next integer value.  

LPDDR3: program this to tZQCL/2 and round it up to the next 

integer value.  

LPDDR4: program this to tZQCAL/2 and round it up to the next 

integer value.  

This is only present for designs supporting DDR3/DDR4 or 

LPDDR3/LPDDR4 devices.  

Programming Mode: Static  

15:10  RO 0x00  reserved  
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Bit  Attr  Reset Value  Description  

9:0  RW 0x040  

t_zq_short_nop  

tZQCS for DDR3/DDR4/LPDDR3, tZQLAT for LPDDR4: Number of 

DFI clock cycles of NOP required after a ZQCS (ZQ cali bration 

short)/MPC(ZQ Latch) command is issued to SDRAM.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to tZQCS/2 and round it up to the next integer 

value.  

This is only present for designs supporting DDR3/DDR4 or 

LPDDR3/LPDDR4  devices.  

Programming Mode: Static  

 

DDRC_ZQCTL1   

Address: Operational Base + offset (0x0184)  

Bit  Attr  Reset Value  Description  

31:30  RO 0x0  reserved  

29:20  RW 0x020  

t_zq_reset_nop  

tZQReset: Number of DFI clock cycles of NOP required after a 

ZQReset (ZQ calibration Reset) command is issued to SDRAM.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to tZQReset/2 and round it up to the next integer 

value.  

This is only present for designs supporting LPDDR3/LPDDR4 

devices.  

Programming Mode: Static  

19:0  RW 0x00100  

t_zq_short_interval_x1024  

Average interval to wait between automatically issuing ZQCS (ZQ 

calibration short)/MPC(ZQ calibration) commands to 

DDR3/DDR4/LPDDR3/LPDDR4 devices.  

Meaningless, if Z QCTL0.dis_auto_zq=1.  

Unit: 1024 DFI clock cycles.  

This is only present for designs supporting DDR3/DDR4 or 

LPDDR3/LPDDR4 devices.  

Programming Mode: Static  

 

DDRC_ZQCTL2   

Address: Operational Base + offset (0x0188)  

Bit  Attr  Reset Value  Description  

31:1  RO 0x00000000  reserved  



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         76  

Bit  Attr  Reset Value  Description  

0 RW 0x0  

zq_reset  

Setting this register bit to 1 triggers a ZQ Reset operation. When 

the ZQ Reset operation is complete, the uMCTL2 automatically 

clears this bit. It is recommended NOT to set this signal if in Init, 

Self -Refresh(except LPDDR4) or SRPowerdown(LPDDR4) or Deep 

power -down operating modes.  

This is only present for designs supporting LPDDR3/LPDDR4 

devices.  

Programming Mode: Dynamic  

 

DDRC_ZQSTAT   

Address: Operational Base + offset (0x018C)  

Bit  Attr  Reset Value  Description  

31:1  RO 0x00000000  reserved  

0 RW 0x0  

zq_reset_busy  

SoC core may initiate a ZQ Reset operation only if this signal is 

low. This signal goes high in the clock after the uMCTL2 accepts 

the ZQ Reset request. It goes low when the ZQ Reset command 

is issued to the SDRAM and the associated NOP period is over. It 

is recommended not to perform ZQ Reset commands when this 

signal is high.  

1'b0: Indicates that the SoC core can initiate a ZQ Reset 

operation.  

1'b1: Indicates that ZQ Reset operation is in progress.  

Programming Mode: Dynamic  

 

DDRC_DFITMG0   

Address: Operational Base + offset (0x0190)  

Bit  Attr  Reset Value  Description  

31:29  RO 0x0  reserved  

28:24  RW 0x07  

dfi_t_ctrl_delay  

Specifies the number of DFI clock cycles after an assertion or de -

assertion of the DFI control signals that the control signals at the 

PHY-DRAM interface reflect the assertion or de -assertion. If the 

DFI clock and the memory clock are not phase -aligned, this 

timing parameter should be rounded up to the next integer value.  

Programming Mode: Quasi -dynamic Group 4  
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Bit  Attr  Reset Value  Description  

23  RW 0x0  

dfi_rddata_use_dfi_phy_clk  

Defines whether dfi_rddata_en/dfi_rddata/dfi_rddata_valid is 

generated using HDR (DFI clock) or SDR (DFI PHY clock) values. 

Selects whether value in DFITMG0.dfi_t_rddata_en is in terms of 

HDR (DFI clock) or SDR (DFI PHY clock) cycles.  

1'b0: In terms of HDR (DFI clock) cycles, Only support HDR DFI 

clock.  

1'b1: In terms of SDR (DFI P HY clock) cycles  

Programming Mode: Static  

22:16  RW 0x02  

dfi_t_rddata_en  

Time from the assertion of a read command on the DFI interface 

to the assertion of the dfi_rddata_en signal. Refer to PHY 

specification for correct value. This corresponds to the DFI 

parameter trddata_en.  

Unit: DFI clock cycles  

Programming Mode: Quasi -dynamic Group 1 and Group 4  

15  RW 0x0  

dfi_wrdata_use_dfi_phy_clk  

Defines whether dfi_wrdata_en/dfi_wrdata/dfi_wrdata_mask is 

generated using HDR (DFI clock) or SDR (DFI PHY clock) values 

Selects whether value in DFITMG0.dfi_tphy_wrlat is in terms of 

HDR (DFI clock) or SDR (DFI PHY clock) cycles Selects whether 

value in DFITMG0.dfi_tphy_wrdata is in terms of HDR (DFI clock) 

or SDR (DFI PHY clock) cycles  

1'b0: In terms of HDR (DFI clo ck) cycles, Only support HDR DFI 

clock.  

1'b1: In terms of SDR (DFI PHY clock) cycles  

Programming Mode: Static  

14  RO 0x0  reserved  

13:8  RW 0x00  

dfi_tphy_wrdata  

Specifies the number of clock cycles between when 

dfi_wrdata_en is asserted to when the associated write data is 

driven on the dfi_wrdata signal. This corresponds to the DFI 

timing parameter tphy_wrdata. Refer to PHY specification for 

correct value. Note, max supported value is 8.  

Unit: DFI clock cycles.  

Programming Mode: Quasi -dynamic Group 4 

7:6  RO 0x0  reserved  

5:0  RW 0x02  

dfi_tphy_wrlat  

Write latency  

Number of clocks from the write command to write data enable 

(dfi_wrdata_en). This corresponds to the DFI timing parameter 

tphy_wrlat. Refer to PHY specification for correct value.  

For LPDDR4, dfi_tphy_wrlat>60 is not supported.  

Unit: DFI clock cycles  

Programming Mode: Quasi -dynamic Group 1 and Group 4  
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DDRC_DFITMG1   

Address: Operational Base + offset (0x0194)  

Bit  Attr  Reset Value  Description  

31:28  RW 0x0  

dfi_t_cmd_lat  

Specifies the number of DFI PHY clock cycles between when the 

dfi_cs signal is asserted and when the associated command is 

driven. This field is used for CAL mode, should be set to '0' or the 

value which matches the CAL mode register set ting in the DRAM. 

If the PHY can add the latency for CAL mode, this should be set 

to '0'.  

Valid Range: 0, 3, 4, 5, 6, and 8  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

27:26  RO 0x0  reserved  

25:24  RW 0x0  

dfi_t_parin_lat  

Specifies the number of DFI  PHY clock cycles between when the 

dfi_cs signal is asserted and when the associated dfi_parity_in 

signal is driven.  

Programming Mode: Quasi -dynamic Group 4  

23:21  RO 0x0  reserved  

20:16  RW 0x00  

dfi_t_wrdata_delay  

Specifies the number of DFI clock cycles between when the 

dfi_wrdata_en signal is asserted and when the corresponding 

write data transfer is completed on the DRAM bus. This 

corresponds to the DFI timing parameter twrdata_delay. Refer to 

PHY specification for correct value.  

Value to be programmed is in terms of DFI clocks, not PHY 

clocks. In FREQ_RATIO=2, divide PHY's value by 2 and round up 

to next integer.  

Programming Mode: Quasi -dynamic Group 4  

15:13  RO 0x0  reserved  

12:8  RW 0x04  

dfi_t_dram_clk_disable  

Specifies the number of DFI clock cycles from the assertion of the 

dfi_dram_clk_disable signal on the DFI until the clock to the 

DRAM memory devices, at the PHY -DRAM boundary, maintains a 

low value. If the DFI clock and the memory clock are not phase 

aligned, this timing parameter should be round ed up to the next 

integer value.  

Programming Mode: Quasi -dynamic Group 4  

7:5  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

4:0  RW 0x04  

dfi_t_dram_clk_enable  

Specifies the number of DFI clock cycles from the deassertion of 

the dfi_dram_clk_disable signal on the DFI until the first valid 

rising edge of the clock to the DRAM memory devices, at the 

PHY-DRAM boundary. If the DFI clock and the memory clock are 

not phase aligned, this timing parameter should be rounded up to 

the next integer value.  

Programming Mode: Quasi -dynamic Group 4  

 

DDRC_DFILPCFG0   

Address: Operational Base + offset (0x0198)  

Bit  Attr  Reset Value  Description  

31:29  RO 0x0  reserved  

28:24  RW 0x07  

dfi_tlp_resp  

Setting in DFI clock cycles for DFI's tlp_resp time. Same value is 

used for  both Power Down, Self Refresh, Deep Power Down and 

Maximum Power Saving modes.  

DFI 2.1 specification onwards, recommends using a fixed value of 

7 always.  

Programming Mode: Static  

23:20  RW 0x0  

dfi_lp_wakeup_dpd  

Value in DFI clock cycles to drive on dfi_lp_wakeup signal when 

Deep Power Down mode is entered.  

Determines the DFI's tlp_wakeup time.  

4'h0: 16 cycles  

4'h1: 32 cycles  

4'h2: 64 cycles  

4'h3: 128 cycles  

4'h4: 256 cycles  

4'h5: 512 cycles  

4'h6: 1024 cycles  

4'h7: 2048 cycles  

4'h8: 4096 cycles  

4'h9: 8192 cycles  

4'hA: 16384 cycles  

4'hB: 32768 cycles  

4'hC: 65536 cycles  

4'hD: 131072 cycles  

4'hE: 262144 cycles  

4'hF: Unlimited  

This is only present for designs supporting LPDDR3 devices.  

Programming Mode: Static  

19:17  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

16  RW 0x0  

dfi_lp_en_dpd  

Enables DFI Low Power interface handshaking during Deep Power 

Down Entry/Exit.  

1'b0: Disabled  

1'b1: Enabled  

This is only present for designs supporting LPDDR3 devices.  

Programming Mode: Static  

15:12  RW 0x0  

dfi_lp_wakeup_sr  

Value in DFI clpck  cycles to drive on dfi_lp_wakeup signal when 

Self Refresh mode is entered.  

Determines the DFI's tlp_wakeup time.  

4'h0: 16 cycles  

4'h1: 32 cycles  

4'h2: 64 cycles  

4'h3: 128 cycles  

4'h4: 256 cycles  

4'h5: 512 cycles  

4'h6: 1024 cycles  

4'h7: 2048 cycles  

4'h8: 4096 cycles  

4'h9: 8192 cycles  

4'hA: 16384 cycles  

4'hB: 32768 cycles  

4'hC: 65536 cycles  

4'hD: 131072 cycles  

4'hE: 262144 cycles  

4'hF: Unlimited  

Programming Mode: Static  

11:9  RO 0x0  reserved  

8 RW 0x0  

dfi_lp_en_sr  

Enables DFI Low Power interface handshaking  during Self Refresh 

Entry/Exit.  

1'b0: Disabled  

1'b1: Enabled  

Programming Mode: Static  



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         81  

Bit  Attr  Reset Value  Description  

7:4  RW 0x0  

dfi_lp_wakeup_pd  

Value in DFI clock cycles to drive on dfi_lp_wakeup signal when 

Power Down mode is entered.  

Determines the DFI's tlp_wakeup time.  

4'h0: 16 cycles  

4'h1: 32 cycles  

4'h2: 64 cycles  

4'h3: 128 cycles  

4'h4: 256 cycles  

4'h5: 512 cycles  

4'h6: 1024 cycles  

4'h7: 2048 cycles  

4'h8: 4096 cycles  

4'h9: 8192 cycles  

4'hA: 16384 cycles  

4'hB: 32768 cycles  

4'hC: 65536 cycles  

4'hD: 131072 cycles  

4'hE: 262144 cycles  

4'hF: Unlimited  

Programming Mode: Static  

3:1  RO 0x0  reserved  

0 RW 0x0  

dfi_lp_en_pd  

Enables DFI Low Power interface handshaking during Power Down 

Entry/Exit.  

1'b0: Disabled  

1'b1: Enabled  

Programming Mode: Static  

 

DDRC_DFILPCFG1   

Address: Operational Base + offset (0x019C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:4  RW 0x0  

dfi_lp_wakeup_mpsm  

Value in DFI clock cycles to drive on dfi_lp_wakeup signal when 

Maximum Power Saving Mode is entered.  

Determines the DFI's tlp_wakeup time.  

4'h0: 16 cycles  

4'h1: 32 cycles  

4'h2: 64 cycles  

4'h3: 128 cycles  

4'h4: 256 cycles  

4'h5: 512 cycles  

4'h6: 1024 cycles  

4'h7: 2048 cycles  

4'h8: 4096 cycles  

4'h9: 8192 cycles  

4'hA: 16384 cycles  

4'hB: 32768 cycles  

4'hC: 655 36 cycles  

4'hD: 131072 cycles  

4'hE: 262144 cycles  

4'hF: Unlimited  

This is only present for designs supporting DDR4 devices.  

Programming Mode: Static  

3:1  RO 0x0  reserved  

0 RW 0x0  

dfi_lp_en_mpsm  

Enables DFI Low Power interface handshaking during Maximum 

Power Saving Mode Entry/Exit.  

1'b0: Disabled  

1'b1: Enabled  

This is only present for designs supporting DDR4 devices.  

Programming Mode: Static  

 

DDRC_DFIUPD0   

Address: Operational Base + offset (0x01A0)  

Bit  Attr  Reset Value  Description  

31  RW 0x0  

dis_auto_ctrlupd  

When '1', disable the automatic dfi_ctrlupd_req generation by the 

uMCTL2. The core must issue the dfi_ctrlupd_req signal using 

register DBGCMD.ctrlupd. When '0', uMCTL2 issues 

dfi_ctrlupd_req periodically.  

Programming Mode: Quasi -dynamic Group 3  
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Bit  Attr  Reset Value  Description  

30  RW 0x0  

dis_auto_ctrlupd_srx  

When '1', disable the automatic dfi_ctrlupd_req generation by the 

uMCTL2 at self - refresh exit. When '0', uMCTL2 issues a 

dfi_ctrlupd_req before or after exiting self - refresh, depending  on 

DFIUPD0.ctrlupd_pre_srx.  

Programming Mode: Static  

29  RW 0x0  

ctrlupd_pre_srx  

Selects dfi_ctrlupd_req requirements at SRX.  

1'b0: Send ctrlupd after SRX  

1'b1: Send ctrlupd before SRX If 

DFIUPD0.dis_auto_ctrlupd_srx=1, this register has no impact, 

because  no dfi_ctrlupd_req will be issued when SRX.  

Programming Mode: Static  

28:26  RO 0x0  reserved  

25:16  RW 0x040  

dfi_t_ctrlup_max  

Specifies the maximum number of DFI clock cycles that the 

dfi_ctrlupd_req signal can assert. Lowest value to assign to this 

variable is 0x40.  

Programming Mode: Static  

15:10  RO 0x00  reserved  

9:0  RW 0x003  

dfi_t_ctrlup_min  

Specifies the minimum number of DFI clock cycles that the 

dfi_ctrlupd_req signal must be asserted. The uMCTL2 expects the 

PHY to respond within this time. If the PHY does not respond, the 

uMCTL2 will de -assert dfi_ctrlupd_req after dfi_t_ctrlup_min + 2 

cycles. Lowest value to assign to this variable is 0x3.  

Programming Mode: Static  

 

DDRC_DFIUPD1   

Address: Operational Base + o ffset (0x01A4)  

Bit  Attr  Reset Value  Description  

31:24  RO 0x00  reserved  

23:16  RW 0x01  

dfi_t_ctrlupd_interval_min_x1024  

This is the minimum amount of time between uMCTL2 initiated 

DFI update requests (which is executed whenever the uMCTL2 is 

idle). Set this number higher to reduce the frequency of update 

requests, which can have a small impact on the latency of the 

first read request when the uMCTL2 is idle. Minimum allowed 

value for this field is 1.  

Unit: 1024 DFI clock cycles  

Programming Mode: Static  

15:8  RO 0x00  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x01  

dfi_t_ctrlupd_interval_max_x1024  

This is the maximum amount of time between uMCTL2 initiated 

DFI update requests. This timer resets with each update request; 

when the timer expires dfi_ctrlupd_req is sent and traffic is 

blocked until the dfi_ctrlupd_ackx is received. PHY can use this 

idle time to recalibrate the delay lines to the DLLs. The DFI 

controller update is also used to reset PHY FIFO pointers in case 

of data capture errors. Updates are required to maintain 

calibra tion over PVT, but frequent updates may impact 

performance. Minimum allowed value for this field is 1.  

Note: Value programmed for 

DFIUPD1.dfi_t_ctrlupd_interval_max_x1024 must be greater than 

DFIUPD1.dfi_t_ctrlupd_interval_min_x1024.  

Unit: 1024 DFI clock c ycles  

Programming Mode: Static  

 

DDRC_DFIUPD2   

Address: Operational Base + offset (0x01A8)  

Bit  Attr  Reset Value  Description  

31  RW 0x1  

dfi_phyupd_en  

Enables the support for acknowledging PHY - initiated updates:  

1'b0: Disabled  

1'b1: Enabled  

Programming Mode: Static  

30:0  RO 0x00000000  reserved  

 

DDRC_DFIMISC   

Address: Operational Base + offset (0x01B0)  

Bit  Attr  Reset Value  Description  

31:13  RO 0x00000  reserved  

12:8  RW 0x00  

dfi_frequency  

Indicates the operating frequency of the system. The number of 

supported frequencies and the mapping of signal values to clock 

frequencies are defined by the PHY.  

Programming Mode: Quasi -dynamic Group 1  

7:6  RO 0x0  reserved  

5 RW 0x0  

dfi_init_start  

PHY init start request signal.When asserted it triggers the PHY init 

start request.  

Programming Mode: Quasi -dynamic Group 3  

4 RW 0x0  

ctl_idle_en  

Enables support of ctl_idle signal, which is non -DFI related pin 

specific to certain Synopsys PHYs. See signal description of 

ctl_idle signal for further details of ctl_idle functionality.  

Programming Mode: Static  
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Bit  Attr  Reset Value  Description  

3 RW 0x0  

share_dfi_dram_clk_disable  

Indicate dfi_dram_clk_disable is shared for two channels or not.  

1'b1: Share mode  

1'b0: Not share  

In Shared mode, Controller does not request PHY stop clock while 

any rank of any channel has not disable clock. Note: when 

dfi_dram_clk_disable is shared by two channels, an additional 

DFF is inserted, that will cause dram clock enable is delay one 

cycle.  

Suggest set dfi_t_dram_clk_enable value to 

Tdram_clk_enable+1. Tdram_clk_enable value is from PHY, 

which indicate how many cycles from dfi_dram_clk_disable de -

assert to dram clock output.  

Programming Mode: Static  

2 RW 0x0  

dfi_data_cs_polarity  

Defines pola rity of dfi_wrdata_cs and dfi_rddata_cs signals.  

1'b0: Signals are active low.  

1'b1: Signals are active high.  

Programming Mode: Static  

1 RW 0x0  

phy_dbi_mode  

DBI implemented in DDRC or PHY.  

1'b0: DDRC implements DBI functionality.  

1'b1: PHY implements DBI functionality. Present only in designs 

configured to support DDR4 and LPDDR4.  

Programming Mode: Static  

0 RW 0x1  

dfi_init_complete_en  

PHY initialization complete enable signal. When asserted the 

dfi_init_complete signal can be used to trigger SDRAM 

initialisation.  

Programming Mode: Quasi -dynamic Group 3  

 

DDRC_DFITMG2   

Address: Operational Base + offset (0x01B4)  

Bit  Attr  Reset Value  Description  

31:15  RO 0x00000  reserved  

14:8  RW 0x02  

dfi_tphy_rdcslat  

Number of DFI PHY clock cycles between when a read command 

is sent on the DFI control interface and when the associated 

dfi_rddata_cs signal is asserted. This corresponds to the DFI 

timing parameter tphy_rdcslat. Refer to PHY specification for 

correct value.  

Programming  Mode: Quasi -dynamic Group 2 and Group 4  

7:6  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

5:0  RW 0x02  

dfi_tphy_wrcslat  

Number of DFI PHY clock cycles between when a write command 

is sent on the DFI control interface and when the associated 

dfi_wrdata_cs signal is asserted. This corr esponds to the DFI 

timing parameter tphy_wrcslat. Refer to PHY specification for 

correct value.  

Programming Mode: Quasi -dynamic Group 2 and Group 4  

 

DDRC_DFITMG3   

Address: Operational Base + offset (0x01B8)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x00  

dfi_t_geardown_delay  

The delay from dfi_geardown_en assertion to the time of the PHY 

being ready to receive commands. Refer to PHY specification for 

correct value.  

When the controller is operating in 1:2 frequency ratio mode, 

program this to (tgeardown_delay/2) and round it up to the next 

integer value.  

Unit: DFI Clocks  

Programming Mode: Static  

 

DDRC_DFISTAT   

Address: Operational Base + offset (0x01BC)  

Bit  Attr  Reset Value  Description  

31:2  RO 0x00000000  reserved  

1 RW 0x0  

dfi_lp_ack  

Stores the value of the dfi_lp_ack input to the controller.  

Programming Mode: Dynamic  

0 RO 0x0  

dfi_init_complete  

The status flag register which announces when the DFI 

initialization has been completed. The DFI INIT triggered by 

dfi_init_start signal and then the dfi_init_complete flag is polled 

to know when the initialization is done.  

Programming Mode: Dynamic  

 

DDRC_DBICTL   

Address: Operational Base + offset (0x01C0)  

Bit  Attr  Reset Value  Description  

31:3  RO 0x00000000  reserved  
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Bit  Attr  Reset Value  Description  

2 RW 0x0  

rd_dbi_en  

Read DBI enable signal in DDRC.  

1'b0: Read DBI is disabled.  

1'b1: Read DBI is enabled.  

This signal must be set the same value as DRAM's mode register.  

DDR4: MR5 bit A12. When x4 devices are used, this signal must 

be set to 0.  

LPDDR4: MR3[6]  

Programming Mode: Quasi -dynamic Group 1  

1 RW 0x0  

wr_dbi_en  

Write DBI enable signal in DDRC.  

1'b0: Write DBI is disabled.  

1'b1: Write DBI is enabled.  

This signal must be set the same value as DRAM's mode register.  

DDR4: MR5 bit A11. When x4 devices are used, this signal must 

be set to 0.  

LPDDR4: MR3[7]  

Programming Mode: Quasi -dynamic Group 1  

0 RW 0x1  

dm_en  

DM enable signal in DDRC.  

1'b0: DM is disabled.  

1'b1: DM is enabled.  

This signal must be set the same logical value as DRAM's mode 

register.  

DDR4: Set this to same value as MR5 bit A10. When x4 devices 

are used, this signal must be set to 0.  

LPDDR4: Set this to inverted value of MR13[5] which is opposite 

polarity from this signal.  

Programming Mode: Quasi -dynamic Group 3  

 

DDRC_DFIPHYMSTR   

Address: Operational Base + offset (0x01C4)  

Bit  Attr  Reset Value  Description  

31:1  RO 0x00000000  reserved  

0 RW 0x1  

dfi_phymstr_en  

Enables the PHY Master Interface.  

1'b0: Disabled  

1'b1: Enabled  

Programming Mode: Dynamic  

 

DDRC_ADDRMAP0   

Address: Operational Base + offset (0x0200)  

Bit  Attr  Reset Value  Description  

31:21  RO 0x000  reserved  
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Bit  Attr  Reset Value  Description  

20:16  RW 0x00  

addrmap_dch_bit0  

Selects the HIF address bit used as data channel address bit 0. 

Valid Range: 0 to 30, and 31 (Traffic constraints apply based on 

the register value when UMCTL2_EXCL_ACCESS>0.  

See Exclusive Access section for details .)  

Internal Base: 2  

The selected address bit is determined by adding the internal 

base to the value of this field. If unused, set to 31 and then 

channel bit is set to 0.  

Programming Mode: Static  

15:13  RO 0x0  reserved  

12:8  RW 0x00  

addrmap_cs_bit1  

Selects the HIF address bit used as rank address bit 1. Valid 

Range: 0 to 28, and 31  

Internal Base: 7  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 31 and then rank 

address bit 1 is set to 0.  

Programming Mode: Static  

7:5  RO 0x0  reserved  

4:0  RW 0x00  

addrmap_cs_bit0  

Selects the HIF address bit used as rank address bit 0. Valid 

Range: 0 to 29, and 31  

Internal Base: 6  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 31 and then rank 

address bit 0 is set to 0.  

Programming Mode: Static  

 

DDRC_ADDRMAP1   

Address: Operational Base + offset (0x0204)  

Bit  Attr  Reset Value  Description  

31:22  RO 0x000  reserved  

21:16  RW 0x00  

addrmap_bank_b2  

Selects the HIF address bit used as bank address bit 2. Valid 

Range: 0 to 31 and 63  

Internal Base: 4  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 63 and then bank 

address bit 2 is set to 0.  

Programming Mode: Static  

15:14  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

13:8  RW 0x00  

addrmap_bank_b1  

Selects the HIF address bits used as bank address bit 1. Valid 

Range: 0 to 32 and 63  

Internal Base: 3  

The selected HIF address bit for each of the bank address bits is 

determined by adding the internal base to the value of this field. 

If unused, set to 63 and then bank address bit 1 is set to 0.  

Programming Mode: Static  

7:6  RO 0x0  reserved  

5:0  RW 0x00  

addrmap_bank_b0  

Selects the HIF  address bits used as bank address bit 0. Valid 

Range: 0 to 32 and 63  

Internal Base: 2  

The selected HIF address bit for each of the bank address bits is 

determined by adding the internal base to the value of this field. 

If unused, set to 63 and then bank a ddress bit 0 is set to 0.  

Programming Mode: Static  

 

DDRC_ADDRMAP2   

Address: Operational Base + offset (0x0208)  

Bit  Attr  Reset Value  Description  

31:28  RO 0x0  reserved  

27:24  RW 0x0  

addrmap_col_b5  

Full bus width mode: Selects the HIF address bit used as column 

address bit 5.  

Half bus width mode: Selects the HIF address bit used as column 

address bit 6.  

Valid Range: 0 to 7, and 15  

Internal Base: 5  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 15 and then this 

column address bit is set to 0.  

Programming Mode: Static  

23:20  RO 0x0  reserved  

19:16  RW 0x0  

addrmap_col_b4  

Full bus width mode: Selects the HIF address bit used as column 

address bit 4.  

Half bus  width mode: Selects the HIF address bit used as column 

address bit 5.  

Valid Range: 0 to 7, and 15  

Internal Base: 4  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 15 and then this 

column  address bit is set to 0.  

Programming Mode: Static  



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         90  

Bit  Attr  Reset Value  Description  

15:12  RO 0x0  reserved  

11:8  RW 0x0  

addrmap_col_b3  

Full bus width mode: Selects the HIF address bit used as column 

address bit 3.  

Half bus width mode: Selects the HIF address bit used as column 

address bit  4.  

Valid Range: 0 to 7  

Internal Base: 3  

The selected HIF address bit is determined by adding the internal 

base to the value of this field.  

Note, if UMCTL2_INCL_ARB=1, MEMC_BURST_LENGTH=16, Full 

bus width (MSTR.data_bus_width=00) and BL16 

(MSTR.burst_rdwr=1000), it is recommended to program this to 

0.  

Programming Mode: Static  

7:4  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

3:0  RW 0x0  

addrmap_col_b2  

Full bus width mode: Selects the HIF address bit used as column 

address bit 2.  

Half bus width mode: Selects the HIF add ress bit used as column 

address bit 3.  

Valid Range: 0 to 7  

Internal Base: 2  

The selected HIF address bit is determined by adding the internal 

base to the value of this field.  

Note, if UMCTL2_INCL_ARB=1 and MEMC_BURST_LENGTH=8, it 

is required to program this to 0 unless:  

in Half or Quarter bus width (MSTR.data_bus_width!=00) and  

PCCFG.bl_exp_mode==1 and either  

In DDR4 and ADDRMAP8.addrmap_bg_b0==0 or  

In LPDDR4 and ADDRMAP1.addrmap_bank_b0==0  

If UMCTL2_INCL_ARB=1 and MEMC_BURST_LENGTH=16, it is 

required to  program this to 0 unless:  

in Half or Quarter bus width (MSTR.data_bus_width!=00) and  

PCCFG.bl_exp_mode==1 and  

In DDR4 and ADDRMAP8.addrmap_bg_b0==0  

Otherwise, if MEMC_BURST_LENGTH=8 and Full Bus Width 

(MSTR.data_bus_width==00), it is recommended to progra m this 

to 0 so that HIF[2] maps to column address bit 2.  

If MEMC_BURST_LENGTH=16 and Full Bus Width 

(MSTR.data_bus_width==00), it is recommended to program this 

to 0 so that HIF[2] maps to column address bit 2.  

If MEMC_BURST_LENGTH=16 and Half Bus Width 

(MSTR.data_bus_width==01), it is recommended to program this 

to 0 so that HIF[2] maps to column address bit 3.  

Programming Mode: Static  

 

DDRC_ADDRMAP3   

Address: Operational Base + offset (0x020C)  

Bit  Attr  Reset Value  Description  

31:29  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

28:24  RW 0x00  

addrmap_col_b9  

Full bus width mode: Selects the HIF address bit used as column 

address bit 9.  

Half bus width mode: Selects the HIF address bit used as column 

address bit 11 (10 in LPDDR3 mode).  

Valid Range: 0 to 7, and 31.  

Internal Base: 9  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 31 and then this 

column address bit is set to 0.  

Note: Per JEDEC DDR3 specification, column address bit 10 is 

reserved for indicating auto -precharge, and hence no source 

address bit can be mapped to column address bit 10. In LPDDR3, 

there is a dedicated bit for autoprecharge in the CA bus and 

hence column bit 10 is used.  

Programming Mode: Static  

23:21  RO 0x0  reserved  

20:16  RW 0x00  

addrmap_col_b8  

Full bus width mode: Selects the HIF address bit used as column 

address bit 8.  

Half bus width mode: Selects the HIF address bit used as column 

address bit 9.  

Valid Range: 0 to 7, and 31.  

Internal Base: 8 

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 31 and then this 

column address bit is set to 0.  

Note: Per JEDEC DDR3 specification, column address bit 10 is 

reserved for indicating aut o-precharge, and hence no source 

address bit can be mapped to column address bit 10. In LPDDR3, 

there is a dedicated bit for autoprecharge in the CA bus and 

hence column bit 10 is used.  

Programming Mode: Static  

15:13  RO 0x0  reserved  

12:8  RW 0x00  

addrmap_ col_b7  

Full bus width mode: Selects the HIF address bit used as column 

address bit 7.  

Half bus width mode: Selects the HIF address bit used as column 

address bit 8.  

Valid Range: 0 to 7, and 31.  

Internal Base: 7  

The selected HIF address bit is determined b y adding the internal 

base to the value of this field. If unused, set to 31 and then this 

column address bit is set to 0.  

Programming Mode: Static  
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Bit  Attr  Reset Value  Description  

7:4  RO 0x0  reserved  

3:0  RW 0x0  

addrmap_col_b6  

Full bus width mode: Selects the HIF address bit used as column 

address bit 6.  

Half bus width mode: Selects the HIF address bit used as column 

address bit 7.  

Valid Range: 0 to 7, and 15  

Internal Base: 6  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 15 and then this 

column address bit is set to 0.  

Programming Mode: Static  

 

DDRC_ADDRMAP4   

Address: Operational Base + offset (0x0210)  

Bit  Attr  Reset Value  Description  

31:13  RO 0x00000  reserved  

12:8  RW 0x00  

addrmap_col_b11  

Full bus width mode: Selects the HIF address bit used as column 

address bit 13 (11 in LPDDR3 mode).  

Half bus width mode: Unused. To make it unused, this should be 

tied to 4'hF.  

Valid Range: 0 to 7, and 31.  

Internal Base: 11  

The selected HI F address bit is determined by adding the internal 

base to the value of this field. If unused, set to 31 and then this 

column address bit is set to 0.  

Note: Per JEDEC DDR3 specification, column address bit 10 is 

reserved for indicating auto -precharge, and hence no source 

address bit can be mapped to column address bit 10. In LPDDR3, 

there is a dedicated bit for autoprecharge in the CA bus and 

hence column bit 10 is used.  

Programming Mode: Static  

7:5  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

4:0  RW 0x00  

addrmap_col_b10  

Full bus width mode: Selects the HIF address bit used as column 

address bit 11 (10 in LPDDR3 mode).  

Half bus width mode: Selects the HIF address bit used as column 

address bit 13 (11 in LPDDR3 mode).  

Valid Range: 0 to 7, and 31.  

Internal Base: 10  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 31 and then this 

column address bit is set to 0.  

Note: Per JEDEC DDR3 specification, column address bit 10 is 

reserved for indicating auto -precharge, and he nce no source 

address bit can be mapped to column address bit 10. In LPDDR3, 

there is a dedicated bit for autoprecharge in the CA bus and 

hence column bit 10 is used.  

Programming Mode: Static  

 

DDRC_ADDRMAP5   

Address: Operational Base + offset (0x0214)  

Bit  Attr  Reset Value  Description  

31:28  RO 0x0  reserved  

27:24  RW 0x0  

addrmap_row_b11  

Selects the HIF address bit used as row address bit 11.  

Valid Range: 0 to 11, and 15  

Internal Base: 17  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 15 and then row 

address bit 11 is set to 0.  

Programming Mode: Static  

23:20  RO 0x0  reserved  

19:16  RW 0x0  

addrmap_row_b2_10  

Selects the HIF address bits used as row address bits 2 to 10.  

Valid Range: 0 to 11, and 15  

Internal Base: 8 (for row address bit 2), 9 (for row address bit 

3), 10 (for row address bit 4) etc increasing to 16 (for row 

address bit 10)  

The selected HIF address bit for e ach of the row address bits is 

determined by adding the internal base to the value of this field. 

When value 15 is used the values of row address bits 2 to 10 are 

defined by registers ADDRMAP9, ADDRMAP10, ADDRMAP11.  

Programming Mode: Static  

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

11:8  RW 0x0  

addrmap_row_b1  

Selects the HIF address bits used as row address bit 1.  

Valid Range: 0 to 11  

Internal Base: 7  

The selected HIF address bit for each of the row address bits is 

determined by adding the internal base to the value of this field.  

Programming Mode: Static  

7:4  RO 0x0  reserved  

3:0  RW 0x0  

addrmap_row_b0  

Selects the HIF address bits used as row address bit 0.  

Valid Range: 0 to 11  

Internal Base: 6  

The selected HIF address bit for each of the row address bits is 

determined by adding the internal base to the value of this field.  

Programming Mode: Static  

 

DDRC_ADDRMAP6   

Address: Operational Base + offset (0x0218)  

Bit  Attr  Reset Value  Description  

31  RW 0x0  

lpddr3_6gb_12gb  

Set this to 1 if there  is an LPDDR3 SDRAM 6Gb or 12Gb device in 

use.  

1'b1: LPDDR3 SDRAM 6Gb/12Gb device in use. Every address 

having row[14:13]==2'b11 is considered as invalid.  

1'b0: Non -LPDDR3 6Gb/12Gb device in use. All addresses are 

valid.  

Present only in designs configured to support LPDDR3.  

Programming Mode: Static  

30:29  RW 0x0  

lpddr4_6gb_12gb_24gb  

Indicates what type of LPDDR4 SDRAM device is in use.  

2'b00: No LPDDR4 SDRAM 6Gb/12Gb/24Gb device in use. All 

addresses are valid.  

2'b01: LPDDR4 SDRAM 6Gb device in use. Every address having 

row[14:13]==2'b11 is considered as invalid.  

2'b10: LPDDR4 SDRAM 12Gb device in use. Every address having 

row[15:14]==2'b11 is considered as invalid.  

2'b11: LPDDR4 SDRAM 24Gb device in use. Unsupported.  

Present only in designs configured to s upport LPDDR4.  

Programming Mode: Static  

28  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

27:24  RW 0x0  

addrmap_row_b15  

Selects the HIF address bit used as row address bit 15.  

Valid Range: 0 to 11, and 15  

Internal Base: 21  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 15 and then row 

address bit 15 is set to 0.  

Programming Mode: Static  

23:20  RO 0x0  reserved  

19:16  RW 0x0  

addrmap_row_b14  

Selects the HIF address bit used as row address bit 14.  

Valid Range: 0 to 11, and 15  

Internal Base: 20  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 15 and then row 

address bit 14 is set to 0.  

Programming Mode: Static  

15:12  RO 0x0  reserved  

11:8  RW 0x0  

addrmap_row_b13  

Selects the HIF address bit used as row address bit 13.  

Valid Range: 0 to 11, and 15  

Internal Base: 19  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 15 and then row 

addr ess bit 13 is set to 0.  

Programming Mode: Static  

7:4  RO 0x0  reserved  

3:0  RW 0x0  

addrmap_row_b12  

Selects the HIF address bit used as row address bit 12.  

Valid Range: 0 to 11, and 15  

Internal Base: 18  

The selected HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 15 and then row 

address bit 12 is set to 0.  

Programming Mode: Static  

 

DDRC_ADDRMAP7   

Address: Operational Base + offset (0x021C)  

Bit  Attr  Reset Value  Descri ption  

31:12  RO 0x00000  reserved  
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Bit  Attr  Reset Value  Descri ption  

11:8  RW 0x0  

addrmap_row_b17  

Selects the HIF address bit used as row address bit 17.  

Valid Range: 0 to 11, and 15  

Internal Base: 23  

The selected HIF address bit is determined by adding the internal 

base to the value of this  field. If unused, set to 15 and then row 

address bit 17 is set to 0.  

Programming Mode: Static  

7:4  RO 0x0  reserved  

3:0  RW 0x0  

addrmap_row_b16  

Selects the HIF address bit used as row address bit 16.  

Valid Range: 0 to 11, and 15  

Internal Base: 22  

The selec ted HIF address bit is determined by adding the internal 

base to the value of this field. If unused, set to 15 and then row 

address bit 16 is set to 0.  

Programming Mode: Static  

 

DDRC_ADDRMAP8   

Address: Operational Base +  offset (0x0220)  

Bit  Attr  Reset Value  Description  

31:14  RO 0x00000  reserved  

13:8  RW 0x00  

addrmap_bg_b1  

Selects the HIF address bits used as bank group address bit 1.  

Valid Range: 0 to 32, and 63  

Internal Base: 3  

The selected HIF address bit for each of the bank group address 

bits is determined by adding the internal base to the value of this 

field. If unused, set to 63 and then bank group address bit 1 is 

set to 0.  

Programming Mode: Static  

7:6  RO 0x0  reserved  

5:0  RW 0x00  

addrmap_bg_b0  

Selects the HIF a ddress bits used as bank group address bit 0.  

Valid Range: 0 to 32 and 63  

Internal Base: 2  

The selected HIF address bit for each of the bank group address 

bits is determined by adding the internal base to the value of this 

field. If unused, set to 63 and then bank group address bit 0 is 

set to 0.  

Programming Mode: Static  

 

DDRC_ADDRMAP9   

Address: Operational Base + offset (0x0224)  
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Bit  Attr  Reset Value  Description  

31:28  RO 0x0  reserved  

27:24  RW 0x0  

addrmap_row_b5  

Selects  the HIF address bits used as row address bit 5.  

Valid Range: 0 to 11  

Internal Base: 11  

The selected HIF address bit for each of the row address bits is 

determined by adding the internal base to the value of this field. 

This register field is used only when 

ADDRMAP5.addrmap_row_b2_10 is set to value 15.  

Programming Mode: Static  

23:20  RO 0x0  reserved  

19:16  RW 0x0  

addrmap_row_b4  

Selects the HIF address bits used as row address bit 4.  

Valid Range: 0 to 11  

Internal Base: 10  

The selected HIF address bit for  each of the row address bits is 

determined by adding the internal base to the value of this field. 

This register field is used only when 

ADDRMAP5.addrmap_row_b2_10 is set to value 15.  

Programming Mode: Static  

15:12  RO 0x0  reserved  

11:8  RW 0x0  

addrmap_row_b3  

Selects the HIF address bits used as row address bit 3.  

Valid Range: 0 to 11  

Internal Base: 9  

The selected HIF address bit for each of the row address bits is 

determined by adding the internal base to the value of this field. 

This register f ield is used only when 

ADDRMAP5.addrmap_row_b2_10 is set to value 15.  

Programming Mode: Static  

7:4  RO 0x0  reserved  

3:0  RW 0x0  

addrmap_row_b2  

Selects the HIF address bits used as row address bit 2.  

Valid Range: 0 to 11  

Internal Base: 8  

The selected HIF address bit for each of the row address bits is 

determined by adding the internal base to the value of this field. 

This register field is used only when 

ADDRMAP5.addrmap_row_b2_10 is set to value 15.  

Programming Mode: Static  

 

DDRC_ADDRMAP10   

Address: Operational Base + offset (0x0228)  

Bit  Attr  Reset Value  Description  

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

27:24  RW 0x0  

addrmap_row_b9  

Selects the HIF address bits used as row address bit 9.  

Valid Range: 0 to 11  

Internal Base: 15  

The selected HIF address bit for each of the row address bits is 

determined by adding the internal base to the value of this field. 

This register field is used only when 

ADDRMAP5.addrmap_row_b2_10 is set to value 15.  

Programming Mode: Static  

23:20  RO 0x0  rese rved  

19:16  RW 0x0  

addrmap_row_b8  

Selects the HIF address bits used as row address bit 8.  

Valid Range: 0 to 11  

Internal Base: 14  

The selected HIF address bit for each of the row address bits is 

determined by adding the internal base to the value of this fi eld. 

This register field is used only when 

ADDRMAP5.addrmap_row_b2_10 is set to value 15.  

Programming Mode: Static  

15:12  RO 0x0  reserved  

11:8  RW 0x0  

addrmap_row_b7  

Selects the HIF address bits used as row address bit 7.  

Valid Range: 0 to 11  

Internal Base: 13  

The selected HIF address bit for each of the row address bits is 

determined by adding the internal base to the value of this field. 

This register field is used only when 

ADDRMAP5.addrmap_row_b2_10 is set to value 15.  

Programming Mode: Static  

7:4  RO 0x0  reserved  

3:0  RW 0x0  

addrmap_row_b6  

Selects the HIF address bits used as row address bit 6.  

Valid Range: 0 to 11  

Internal Base: 12  

The selected HIF address bit for each of the row address bits is 

determined by adding the internal base to the value of this field. 

This register field is used only when 

ADDRMAP5.addrmap_row_b2_10 is set to value 15.  

Programming Mode: Static  

 

DDRC_ADDRMAP11   

Address: Operational Base + offset (0x022C)  

Bit  Attr  Reset Value  Description  

31:4  RO 0x0000000  reserved  
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Bit  Attr  Reset Value  Description  

3:0  RW 0x0  

addrmap_row_b10  

Selects the HIF address bits used as row address bit 10.  

Valid Range: 0 to 11  

Internal Base: 16  

The selected HIF address bit for each of the row address bits is 

determined by adding the internal base to the value of this field. 

This register field is used only when 

ADDRMAP5.addrmap_row_b2_10 is set to value 15.  

Programming Mode: Static  

 

DDRC_ODTCFG   

Address: Operational Base + offset (0x0240)  

Bit  Attr  Reset Value  Des cription  

31:28  RO 0x0  reserved  

27:24  RW 0x4  

wr_odt_hold  

DFI PHY clock cycles to hold ODT for a write command. The 

minimum supported value is 2.  

Recommended values:  

DDR3: BL8: 0x6  

DDR4: BL8: 5 + WR_PREAMBLE + CRC_MODE. WR_PREAMBLE = 

1 (1tCK write preamble), 2 (2tCK write preamble). CRC_MODE = 

0 (not CRC mode), 1 (CRC mode)  

LPDDR3: BL8: 7 + RU(tODTon(max)/tCK)  

Programming Mode: Quasi -dynamic Group 1 and Group 4  

23:21  RO 0x0  reserved  

20:16  RW 0x00  

wr_odt_delay  

The delay, in DFI PHY clock cycles, fr om issuing a write command 

to setting ODT values associated with that command. ODT setting 

must remain constant for the entire time that DQS is driven by 

the uMCTL2.  

Recommended values:  

DDR3: 0x0  

DDR4: DFITMG1.dfi_t_cmd_lat (to adjust for CAL mode)  

LPDDR3:  WL -  1 -  RU(tODTon(max)/tCK))  

Programming Mode: Quasi -dynamic Group 1 and Group 4  

15:12  RO 0x0  reserved  
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Bit  Attr  Reset Value  Des cription  

11:8  RW 0x4  

rd_odt_hold  

DFI PHY clock cycles to hold ODT for a read command. The 

minimum supported value is 2.  

Recommended values:  

DDR3: BL8 -  0x6  

DDR4: BL8: 5 + RD_PREAMBLE. RD_PREAMBLE = 1 (1tCK write 

preamble), 2 (2tCKwrite preamble)  

LPDDR3: BL8: 5 + RU(tDQSCK(max)/tCK) -  

RD(tDQSCK(min)/tCK) + RU(tODTon(max)/tCK)  

Programming Mode: Quasi -dynamic Group 1 and Group 4  

7 RO 0x0  reserved  

6:2  RW 0x00  

rd_odt_delay  

The delay, in DFI PHY clock cycles, from issuing a read command 

to setting ODT values associated with that command. ODT setting 

must remain constant for the entire time that DQS is driven by 

the uMCTL2.  

Recommended values:  

DDR3: CL -  CWL 

DDR4:  CL -  CWL -  RD_PREAMBLE + WR_PREAMBLE + 

DFITMG1.dfi_t_cmd_lat (to adjust for CAL mode). WR_PREAMBLE 

= 1 (1tCK write preamble), 2 (2tCK write preamble). 

RD_PREAMBLE = 1 (1tCK write preamble), 2 (2tCK write 

preamble). If (CL -  CWL -  RD_PREAMBLE + WR_PREAMBLE ) < 0, 

uMCTL2 does not support ODT for read operation.  

LPDDR3: RL + RD(tDQSCK(min)/tCK) -  1 -  

RU(tODTon(max)/tCK)  

Programming Mode: Quasi -dynamic Group 1 and Group 4  

1:0  RO 0x0  reserved  

 

DDRC_ODTMAP   

Address: Operational Base + offset (0x0244)  

Bit  Attr  Reset Value  Description  

31:14  RO 0x00000  reserved  

13:12  RW 0x2  

rank1_rd_odt  

Indicates which remote ODTs must be turned on during a read 

from rank 1. Each rank has a remote ODT (in the SDRAM) which 

can be turned  on by setting the appropriate bit here. Rank 0 is 

controlled by the LSB; rank 1 is controlled by bit next to the LSB, 

etc. For each rank, set its bit to 1 to enable its ODT.  

Programming Mode: Static  

11:10  RO 0x0  reserved  



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         102  

Bit  Attr  Reset Value  Description  

9:8  RW 0x2  

rank1_wr_odt  

Indicate s which remote ODTs must be turned on during a write to 

rank 1. Each rank has a remote ODT (in the SDRAM) which can 

be turned on by setting the appropriate bit here. Rank 0 is 

controlled by the LSB; rank 1 is controlled by bit next to the LSB, 

etc. For eac h rank, set its bit to 1 to enable its ODT.  

Programming Mode: Static  

7:6  RO 0x0  reserved  

5:4  RW 0x1  

rank0_rd_odt  

Indicates which remote ODTs must be turned on during a read 

from rank 0. Each rank has a remote ODT (in the SDRAM) which 

can be turned on by  setting the appropriate bit here. Rank 0 is 

controlled by the LSB; rank 1 is controlled by bit next to the LSB, 

etc. For each rank, set its bit to 1 to enable its ODT.  

Programming Mode: Static  

3:2  RO 0x0  reserved  

1:0  RW 0x1  

rank0_wr_odt  

Indicates which remote ODTs must be turned on during a write to 

rank 0. Each rank has a remote ODT (in the SDRAM) which can 

be turned on by setting the appropriate bit here. Rank 0 is 

controlled by the LSB; rank 1 is controlled by bit next to the LSB, 

etc. For each rank, set its bit to 1 to enable its ODT.  

Programming Mode: Static  

 

DDRC_SCHED   

Address: Operational Base + offset (0x0250)  

Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  

30:24  RW 0x00  

rdwr_idle_gap  

When the preferred transaction store is empty for these many 

clock cycles, switch to the alternate transaction store if it is non -

empty. The read transaction store (both high and low priority) is 

the default preferred transaction store and the write transaction 

store is the alternative store. When prefer write over read is set 

this is reversed. 0x0 is a legal value for this register. When set to 

0x0, the transaction store switching will happen immediately 

when the switching conditions become true.  

Programming Mode: Static  

23:13  RO 0x000  reserved  
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Bit  Attr  Reset Value  Description  

12:8  RW 0x10  

lpr_num_entries  

Number of entries in the low priority transaction store is this 

value + 1. (MEMC_NO_OF_ENTRY -  (SCHED.lpr_num_entries + 

1)) is the number of entries available for the high priority 

transaction store. Se tting this to maximum value allocates all 

entries to low priority transaction store. Setting this to 0 allocates 

1 entry to low priority transaction store and the rest to high 

priority transaction store.  

Programming Mode: Static  

7:3  RO 0x00  reserved  

2 RW 0x1  

pageclose  

If true, bank is kept open only while there are page hit 

transactions available in the CAM to that bank. The last read or 

write command in the CAM with a bank and page hit will be 

executed with auto -precharge if SCHED1.pageclose_timer=0. 

Even if this register set to 1 and SCHED1.pageclose_timer is set 

to 0, explicit precharge (and not auto -precharge) may be issued 

in some cases where there is a mode switch between Write and 

Read or between LPR and HPR. The Read and Write commands 

that are executed as part of the ECC scrub requests are also 

executed without auto -precharge.  

If false, the bank remains open until there is a need to close it (to 

open a different page, or for page timeout or refresh timeout) -  

also known as open page policy.  

The pageclose feature provids a midway between Open and Close 

page policies.  

Programming Mode: Quasi -dynamic Group 3  

1:0  RO 0x0  reserved  

 

DDRC_SCHED1   

Address: Operational Base + offset (0x0254)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x00  

pageclose_timer  

This field works in conjunction with SCHED.pageclose. It only has 

meaning if SCHED.pageclose==1. If SCHED.pageclose==1 and 

pageclose_timer==0, then an auto -precharge may be scheduled 

for last read or write command in the CAM with a bank and page 

hit. Note, sometimes an explicit precharge is scheduled instead of 

the auto -precharge. See SCHED.pageclose for details of when 

this may happen. If SCHED.pageclose==1 and 

pageclose_timer>0, then an auto -precharge is not scheduled for 

last read or write command in the CAM with a bank and page hit. 

Instead, a timer is started, with pageclose_timer as the initial 

value. There is a timer on a per bank basis. The timer 

decrements unless the next read or w rite in the CAM to a bank is 

a page hit. It gets reset to pageclose_timer value if the next read 

or write in the CAM to a bank is a page hit. Once the timer has 

reached zero, an explcit precharge will be attempted to be 

scheduled.  

Programming Mode: Static  

 

DDRC_PERFLPR1   

Address: Operational Base + offset (0x0264)  

Bit  Attr  Reset Value  Description  

31:24  RW 0x0f  

lpr_xact_run_length  

Number of transactions that are serviced once the LPR queue 

goes critical is the smaller of:  

(a) This number  

(b) Number of transactions available.  

Unit: Transaction.  

Programming Mode: Quasi -dynamic Group 3  

23:16  RO 0x00  reserved  

15:0  RW 0x007f  

lpr_max_starve  

Number of DFI clocks that the LPR queue can be starved before it 

goes critical. The minimum valid functional value for this register 

is 0x1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function should not be 

disabled as it will cause excessive latencies.  

Programming Mode: Quasi -dynamic Gr oup 3  

 

DDRC_PERFWR1   

Address: Operational Base + offset (0x026C)  
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Bit  Attr  Reset Value  Description  

31:24  RW 0x0f  

w_xact_run_length  

Number of transactions that are serviced once the WR queue 

goes critical is the smaller of:  

(a) This number  

(b) Number of transactions available.  

Unit: Transaction.  

Programming Mode: Quasi -dynamic Group 3  

23:16  RO 0x00  reserved  

15:0  RW 0x007f  

w_max_starve  

Number of DFI clocks that the WR queue can be starved before it 

goes critical. The minimum valid functional value for this register 

is 0x1. Programming it to 0x0 will disable the starvation 

functionality; during normal operation, this function should not b e 

disabled as it will cause excessive latencies.  

Programming Mode: Quasi -dynamic Group 3  

 

DDRC_DBG0   

Address: Operational Base + offset (0x0300)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4 RW 0x0  

dis_collision_page_opt  

When this is set to '0', auto -precharge is disabled for the flushed 

command in a collision case. Collision cases are write followed by 

read to same address, read followed by write to same address, or 

write followed by write to same a ddress with DBG0.dis_wc bit = 1 

(where same address comparisons exclude the two address bits 

representing critical word).  

Programming Mode: Static  

3:0  RO 0x0  reserved  

 

DDRC_DBG1   

Address: Operational Base + offset (0x0304)  

Bit  Attr  Reset Value  Description  

31:2  RO 0x00000000  reserved  

1 RW 0x0  

dis_hif  

When 1, uMCTL2 asserts the HIF command signal hif_cmd_stall. 

uMCTL2 will ignore the hif_cmd_valid and all other associated 

request signals. This bit is intended to be switched on - the - fly.  

Programming Mode: Dynamic  
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Bit  Attr  Reset Value  Description  

0 RW 0x0  

dis_dq  

When 1, uMCTL2 will not de -queue any transactions from the 

CAM. Bypass is also disabled. All transactions are queued in the 

CAM. No reads or writes are issued to SDRAM as long as this is 

asserted. This bit may be used to prevent reads or writes being 

issued by the uMCTL2, which makes it safe to modify certain 

register fields associated with reads and writes (see User Guide 

for details). After setting this bit, it is strongly recommended to  

poll DBGCAM.wr_data_pipeline_empty and 

DBGCAM.rd_data_pipeline_empty, before making changes to any 

registers which affect reads and writes. This will ensure that the 

relevant logic in the DDRC is idle. This bit is intended to be 

switched on - the - fly.  

Progr amming Mode: Dynamic  

 

DDRC_DBGCAM   

Address: Operational Base + offset (0x0308)  

Bit  Attr  Reset Value  Description  

31:30  RO 0x0  reserved  

29  RO 0x1  

wr_data_pipeline_empty  

When 1, indicates that the write data pipeline on the DFI 

interface is empty. This register is intended to be polled at least 

twice after setting DBG1.dis_dq, to ensure that all remaining 

commands/data have completed.  

Programming Mode: Dynamic  

28  RO 0x1  

rd_data_pipeline_empty  

When 1indicates that the read data pipeline on the DFI interface 

is empty. This register is intended to be polled at least twice after 

setting DBG1.dis_dq, to ensure that all remaining 

commands/data have completed.  

Programming Mode: Dynamic  

27  RO 0x0  reserved  

26  RO 0x1  

dbg_wr_q_ empty  

When 1, all the Write command queues and Write data buffers 

inside DDRC are empty. This register is to be used for debug 

purpose. An example use -case scenario: When Controller enters 

SelfRefresh using the Low -Power entry sequence, Controller is 

expec ted to have executed all the commands in its queues and 

the write and read data drained. Hence this register should be 1 

at that time.  

Programming Mode: Dynamic  
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Bit  Attr  Reset Value  Description  

25  RO 0x1  

dbg_rd_q_empty  

When 1, all the Read command queues and Read data buffers 

inside DDRC  are empty. This register is to be used for debug 

purpose. An example use -case scenario: When Controller enters 

SelfRefresh using the Low -Power entry sequence, Controller is 

expected to have executed all the commands in its queues and 

the write and read da ta drained. Hence this register should be 1 

at that time.  

Programming Mode: Dynamic  

24  RO 0x0  

dbg_stall  

Stall  

Programming Mode: Dynamic  

23:20  RO 0x0  reserved  

19:16  RO 0x0  

dbg_w_q_depth  

Write queue depth  

The last entry of WR queue is reserved for ECC SCRUB operation. 

This entry is not included in the calculation of the queue depth.  

Programming Mode: Dynamic  

15:12  RO 0x0  reserved  

11:8  RO 0x0  

dbg_lpr_q_depth  

Low priority read queue depth. The last entry of Lpr queue is 

reserved for ECC SCRUB operation.  This entry is not included in 

the calculation of the queue depth.  

Programming Mode: Dynamic  

7:0  RO 0x00  reserved  

 

DDRC_DBGCMD   

Address: Operational Base + offset (0x030C)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5 RW 0x0  

ctrlupd  

Setting this register bit to 1 indicates to the uMCTL2 to issue a 

dfi_ctrlupd_req to the PHY. When this request is stored in the 

uMCTL2, the bit is automatically cleared. This operation must 

only be performed when DFIUPD0.dis_auto_ctrlupd=1.  

Programming Mode: Dynamic  
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Bit  Attr  Reset Value  Description  

4 RW 0x0  

zq_calib_short  

Setting this register bit to 1 indicates to the uMCTL2 to issue a 

ZQCS (ZQ calibration short)/MPC(ZQ calibration) command to the 

SDRAM. When this request is stored in the uMCTL2 , the bit is 

automatically cleared. This operation can be performed only when 

ZQCTL0.dis_auto_zq=1. It is recommended NOT to set this 

register bit if in Init operating mode. This register bit is ignored 

when in SelfRefresh(except LPDDR4) and SR -

Powerdown(L PDDR4) and Deep power -down operating modes 

and Maximum Power Saving Mode.  

Programming Mode: Dynamic  

3:2  RO 0x0  reserved  

1 RW 0x0  

rank1_refresh  

Setting this register bit to 1 indicates to the uMCTL2 to issue a 

refresh to rank 1. Writing to this bit causes  

DBGSTAT.rank1_refresh_busy to be set. When 

DBGSTAT.rank1_refresh_busy is cleared, the command has been 

stored in uMCTL2.  

This operation can be performed only when 

RFSHCTL3.dis_auto_refresh=1. It is recommended NOT to set 

this register bit if in Init or De ep power -down operating modes or 

Maximum Power Saving Mode.  

Programming Mode: Dynamic  

0 RW 0x0  

rank0_refresh  

Setting this register bit to 1 indicates to the uMCTL2 to issue a 

refresh to rank 0. Writing to this bit causes 

DBGSTAT.rank0_refresh_busy to be s et. When 

DBGSTAT.rank0_refresh_busy is cleared, the command has been 

stored in uMCTL2.  

This operation can be performed only when 

RFSHCTL3.dis_auto_refresh=1. It is recommended NOT to set 

this register bit if in Init or Deep power -down operating modes or 

Maximum Power Saving Mode.  

Programming Mode: Dynamic  

 

DDRC_DBGSTAT   

Address: Operational Base + offset (0x0310)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  
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Bit  Attr  Reset Value  Description  

5 RO 0x0  

ctrlupd_busy  

SoC core may initiate a ctrlupd operation only if this signal is low. 

This signal goes high in the clock after the uMCTL2 accepts the 

ctrlupd request. It goes low when the ctrlupd operation is 

initiated in the uMCTL2. It is recommended not to perform ctrlupd 

operations when this signal is high.  

1'b0: Indicates that the SoC core can initiate a ctrlupd operation.  

1'b1: Indicates that ctrlupd operation has not been initiated yet 

in the uMCTL2.  

Programming Mode: Dynamic  

4 RO 0x0  

zq_calib_short_busy  

SoC core may initiate a ZQCS (ZQ ca libration short) operation 

only if this signal is low. This signal goes high in the clock after 

the uMCTL2 accepts the ZQCS request. It goes low when the 

ZQCS operation is initiated in the uMCTL2. It is recommended not 

to perform ZQCS operations when this signal is high.  

1'b0: Indicates that the SoC core can initiate a ZQCS operation.  

1'b1: Indicates that ZQCS operation has not been initiated yet in 

the uMCTL2.  

Programming Mode: Dynamic  

3:2  RO 0x0  reserved  

1 RO 0x0  

rank1_refresh_busy  

SoC core may initiate  a rank1_refresh operation (refresh 

operation to rank 1) only if this signal is low. This signal goes 

high in the clock after DBGCMD.rank1_refresh is set to one. It 

goes low when the rank1_refresh operation is stored in the 

uMCTL2. It is recommended not to  perform rank1_refresh 

operations when this signal is high.  

1'b0: Indicates that the SoC core can initiate a rank1_refresh 

operation.  

1'b1: Indicates that rank1_refresh operation has not been stored 

yet in the uMCTL2.  

Programming Mode: Dynamic  

0 RO 0x0  

rank0_refresh_busy  

SoC core may initiate a rank0_refresh operation (refresh 

operation to rank 0) only if this signal is low. This signal goes 

high in the clock after DBGCMD.rank0_refresh is set to one. It 

goes low when the rank0_refresh operation is stored in the 

uMCTL2. It is recommended not to perform rank0_refresh 

operations when this signal is high.  

1'b0: Indicates that the SoC core can initiate a rank0_refresh 

operation.  

1'b1: Indicates that rank0_refresh operation has not been stored 

yet in the uMCTL2.  

Programming Mode: Dynamic  
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DDRC_SWCTL   

Address: Operational Base + offset (0x0320)  

Bit  Attr  Reset Value  Description  

31:1  RO 0x00000000  reserved  

0 RW 0x1  

sw_done  

Enable quasi -dynamic register programming outside reset.  

Program register to 0 to enable quasi -dynamic programming. Set 

back register to 1 once programming is done.  

Programming Mode: Dynamic  

 

DDRC_SWSTAT   

Address: Operational Base + offset (0x0324)  

Bit  Attr  Reset Value  Description  

31:1  RO 0x00000000  reserved  

0 RO 0x1  

sw_done_ack  

Register programming done. This register is the echo of 

SWCTL.sw_done. Wait for sw_done value 1 to propagate to 

sw_done_ack at the end of the programming sequence to ensure 

that the correct registers values are propagated to the 

destination clock domains.  

Programming Mode: Static  

 

DDRC_POISONCFG   

Address: Operational Base + offset (0x036C)  

Bit  Attr  Reset Value  Description  

31:25  RO 0x00  reserved  

24  RW 0x0  

rd_poison_intr_clr  

Interrupt clear for read transaction poisoning. Allow 2/3 clock 

cycles for correct value to propagate to core logic and clear the 

interrupts.  

Programming Mode: Dynamic  

23:21  RO 0x0  reserved  

20  RW 0x1  

rd_poison_intr_en  

If set to 1, enables interrupts for read transaction poisoning.  

Programming Mode: Dynamic  

19:17  RO 0x0  reserved  

16  RW 0x1  

rd_poison_slverr_en  

If set to 1, enables SLVERR response for read transaction 

poisoning.  

Programming Mode: Dynamic  

15:9  RO 0x00  reserved  
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Bit  Attr  Reset Value  Description  

8 
W1

C 
0x0  

wr_poison_intr_clr  

Interrupt clear for write transaction poisoning. Allow 2/3 clock 

cycles for correct value to propagate to core logic and clear the 

interrupts.  

Programming Mode: Dynamic  

7:5  RO 0x0  reserved  

4 RW 0x1  

wr_poison_intr_en  

If set to 1, enables interrupts for write transaction poisoning.  

Programming Mode: Dynamic  

3:1  RO 0x0  reserved  

0 RW 0x1  

wr_poison_slverr_en  

If set to 1, enables SLVERR response for write transaction 

poisoning.  

Programming Mode: Dynamic  

 

DDRC_POISONSTAT   

Address: Operational Base + offset (0x0370)  

Bit  Attr  Reset Value  Description  

31:17  RO 0x0000  reserved  

16  RO 0x0  

rd_poison_intr_0  

Read transaction poisoning error interrupt for port 0. This register 

is a APB clock copy (double register synchronizer) of the interrupt 

asserted when a transaction is poisoned on the corresponding 

AXI port's read address channel. Bit 0 corresponds to Port 0, and 

so on. Interrupt is cleared by register rd_poison_intr_clr, then 

value propa gated to APB clock.  

Programming Mode: Dynamic  

15:1  RO 0x0000  reserved  

0 RO 0x0  

wr_poison_intr_0  

Write transaction poisoning error interrupt for port 0. This 

register is a APB clock copy (double register synchronizer) of the 

interrupt asserted when a transaction is poisoned on the 

corresponding AXI port's write address channel. Bit 0 corresponds 

to Port 0, and so on. Interrupt is cleared by register 

wr_poison_intr_clr, then value propagated to APB clock.  

Programming Mode: Dynamic  

 

DDRC_PSTAT   

Address: Operational Base + offset (0x03FC)  

Bit  Attr  Reset Value  Description  

31:17  RO 0x0000  reserved  

16  RO 0x0  

wr_port_busy_0  

Indicates if there are outstanding writes for AXI port 0.  

Programming Mode: Dynamic  

15:1  RO 0x0000  reserved  
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Bit  Attr  Reset Value  Description  

0 RO 0x0  

rd_port_busy_0  

Indicates if there are outstanding reads for AXI port 0.  

Programming Mode: Dynamic  

 

DDRC_PCCFG   

Address: Operational Base + offset (0x0400)  

Bit  Attr  Reset Value  Description  

31:9  RO 0x000000  reserved  

8 RW 0x0  

bl_exp_mode  

Burst length expansion mode. By default (i.e. bl_exp_mode==0) 

XPI expands every AXI burst into multiple HIF commands, using 

the memory burst length as a unit. If set to 1, then XPI will use 

half of the memory burst length as a unit. This applies to both 

reads and writes. When MSTR.data_bus_width==00, setting 

bl_exp_mode to 1 has no effect.  

This can be used in cases where Partial Writes is enabled 

(UMCTL2_PARTIAL_WR=1), in order to avoid or minimize t_ccd_l 

penalty in DDR4 and t_ccd_mw penalty in LPDDR4. He nce, 

bl_exp_mode=1 is only recommended if DDR4 or LPDDR4.  

Note that if DBICTL.dm_en=0, functionality is not supported in 

the following cases:  

UMCTL2_PARTIAL_WR=0  

UMCTL2_PARTIAL_WR=1, MSTR.data_bus_width=01, 

MEMC_BURST_LENGTH=8 and  

MSTR.burst_rdwr=1000 (LP DDR4 only)  

UMCTL2_PARTIAL_WR=1, MSTR.data_bus_width=01, 

MEMC_BURST_LENGTH=4 and  

MSTR.burst_rdwr=0100 (DDR4 only), with either 

MSTR.burstchop=0 or CRCPARCTL1.crc_enable=1  

Programming Mode: Static  

7:5  RO 0x0  reserved  

4 RW 0x0  

pagematch_limit  

Page match four limit. If set to 1, limits the number of 

consecutive same page DDRC transactions that can be granted by 

the Port Arbiter to four when Page Match feature is enabled. If 

set to 0, there is no limit imposed on number of consecutive 

same page DDRC transac tions.  

Programming Mode: Static  

3:1  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

0 RW 0x0  

go2critical_en  

If set to 1 (enabled), sets co_gs_go2critical_wr and 

co_gs_go2critical_lpr / co_gs_go2critical_hpr signals going to 

DDRC based on urgent input (awurgent, arurgent) coming from 

AXI master. If set to 0 (disabled), co_gs_go2critical_wr and 

co_gs_go2critical_lpr / co_gs_go2critical_hpr signals at DDRC are 

driven to 1b'0.  

Programming Mode: Static  

 

DDRC_PCFGR_0   

Address: Operational Base + offset (0x0404)  

Bit  Attr  Reset Value  Description  

31:15  RO 0x00000  reserved  

14  RW 0x0  

rd_port_pagematch_en  

If set to 1, enables the Page Match feature. If enabled, once a 

requesting port is granted, the port is continued to be granted if 

the following immediate commands are to the same memory 

page (same bank and same row). See also related 

PCCFG.pagematch_limit register.  

Programming Mode: Static  

13  RW 0x0  

rd_port_urgent_en  

If set to 1, enables the AXI urgent sideband signal (arurgent). 

When enabled and arurgent is asserted by the master, that port 

becomes the highest priority and 

co_gs_go2critical_lpr/co_gs_go2critical_hpr signal to DDRC is 

asserted if enabled in PCCFG.go2critical_en register. Note that 

arurgent signal can be asserted anytime and as long as requi red 

which is independent of address handshaking (it is not associated 

with any particular command).  

Programming Mode: Static  

12  RW 0x0  

rd_port_aging_en  

If set to 1, enables aging function for the read channel of the 

port.  

Programming Mode: Static  

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

9:0  RW 0x000  

rd_port_priority  

Determines the initial load value of read aging counters. These 

counters will be parallel loaded after reset, or after each grant to 

the corresponding port. The aging counters down -count every 

clock cycle wher e the port is requesting but not granted. The 

higher significant 5 -bits of the read aging counter sets the 

priority of the read channel of a given port. Port's priority will 

increase as the higher significant 5 -bits of the counter starts to 

decrease. When the aging counter becomes 0, the corresponding 

port channel will have the highest priority level (timeout condition 

-Priority0). For single port configurations, the aging counters are 

only used when they timeout (become 0) to force read -write 

direction swi tching. In this case, external dynamic priority input, 

arqos (for reads only) can still be used to set the DDRC read 

priority (2 priority levels: low priority read -  LPR, high priority 

read -  HPR) on a command by command basis. Note: The two 

LSBs of this r egister field are tied internally to 2'b00.  

Programming Mode: Static  

 

DDRC_PCFGW_0   

Address: Operational Base + offset (0x0408)  

Bit  Attr  Reset Value  Description  

31:15  RO 0x00000  reserved  

14  RW 0x1  

wr_port_pagematch_en  

If set to 1, enables the Page Match feature. If enabled, once a 

requesting port is granted, the port is continued to be granted if 

the following immediate commands are to the same memory 

page (same bank and same row). See also related 

PCCFG.pagematch_limit  register.  

Programming Mode: Static  

13  RW 0x0  

wr_port_urgent_en  

If set to 1, enables the AXI urgent sideband signal (awurgent). 

When enabled and awurgent is asserted by the master, that port 

becomes the highest priority and co_gs_go2critical_wr signal to 

DDRC is asserted if enabled in PCCFG.go2critical_en register. 

Note that awurgent signal can be asserted anytime and as long 

as required which is independent of address  

handshaking (it is not associated with any particular command).  

Programming Mode: Static  

12  RW 0x0  

wr_port_aging_en  

If set to 1, enables aging function for the write channel of the 

port.  

Programming Mode: Static  

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

9:0  RW 0x000  

wr_port_priority  

Determines the initial load value of write aging counters. These 

counters will be parallel loaded after reset, or after each grant to 

the corresponding port. The aging counters down -count every 

clock cycle where the port is requesting but not granted. The 

higher significant 5 -bits of the write aging counter sets the initial 

prio rity of the write channel of a given port. Port's priority will 

increase as the higher significant 5 -bits of the counter starts to 

decrease. When the aging counter becomes 0, the corresponding 

port channel will have the highest priority level. For single p ort 

configurations, the aging counters are only used when they 

timeout (become 0) to force read -write direction switching. Note: 

The two LSBs of this register field are tied internally to 2'b00.  

Programming Mode: Static  

 

DDRC_PCTRL_0   

Address: Operational Base + offset (0x0490)  

Bit  Attr  Reset Value  Description  

31:1  RO 0x00000000  reserved  

0 RW 0x0  

port_en  

Enables AXI port 0.  

Programming Mode: Dynamic  

 

DDRPHY_REG0   

Address: Operational Base + offset (0x0000)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:4  RW 0x0  
Field0004  

Reserved.  

3 RW 0x1  
Field0003  

Reset digital core, active low.  

2 RW 0x1  
Field0002  

Reset analog logic, active low.  

1 RW 0x1  

Field0001  

The clock gate signal of DQ module. This signal will be used to  

disable the clk of the DQ module to save the power when the  

DDR3/4/LPDDR3/LPDDR4 SDRAM goes to power down mode.  

0 RW 0x1  
Field0000  

The digital core and analog logic reset. Active low.  

 

DDRPHY_REG1   

Address: Operational Base + offset (0x0004)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7 RW 0x1  

Field0004  

The clock gate the training value bypass logic.  

1'b0: Clock gate  

1'b1: Clock keep  

6:5  RW 0x0  
Field0003  

Reserved. Please keep these bits to 2'h0.  

4 RW 0x0  

Field0002  

The bypass enable signal of the rx odt bypass function. When  

enable this function, the user can use the register REGA9~REGAC  

and register REGD9~REGDC to adjust the timing of the rx  odt.  

3 RW 0x1  

Field0001  

Choose the burst type that phy can support.  

1'b0: Support burst 8/burst16.  

1'b0: Reserved.  

2:0  RW 0x0  

Field0000  

Choose the SDRAM that the PHY need to support.  

3'h2: DDR3 PHY mode.  

3'h3: LPDDR3 PHY mode.  

3'h4: DDR4 PHY mode.  

3'h5:  LPDDR4 PHY mode.  

Others: Reserved.  

 

DDRPHY_REG2   

Address: Operational Base + offset (0x0008)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:6  RW 0x2  

Field0005  

Write leveling CS select signal  

2'b00: Select CS0 and CS1  

2'b01: Select CS1  

2'b10: Select CS0  

2'b11: Reserved  

5:4  RW 0x2  

Field0004  

DQS gating CS select signal  

2'b00: Select CS0 and CS1.  

2'b01: Select CS1.  

2'b10: Select CS0.  

3 RW 0x0  

Field0003  

Write leveling Bypass Mode enable signal. Active high.  

When enable the bypass mode, the user can use the register to  

adjust the TX DQS/DQ delay.  

2 RW 0x0  

Field0002  

Write leveling Auto mode enable signal. Active high.  

When enable the auto mode, the PHY will complete to adjust the  

TX DQS/DQ delay automati cally.  
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Bit  Attr  Reset Value  Description  

1 RW 0x0  

Field0001  

DQS gating Bypass Mode enable signal. Active high.  

When enable the bypass mode, the user can use the register to  

adjust the DQS gating position.  

0 RW 0x0  

Field0000  

DQS gating Auto Mode enable signal. Active high.  

When enable the  Auto Mode, the PHY will complete to adjust the  

DQS gating window automatically.  

 

DDRPHY_REG3   

Address: Operational Base + offset (0x000C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

Write leveling load mode [7:0]. Related to the register REG2[2].  

This register stores the load mode value when the user uses the  

write load mode to enable the write leveling.  

 

DDRPHY_REG4   

Address: Operational  Base + offset (0x0010)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:6  RW 0x0  

Field0001  

Write leveling load mode select [1:0]. Related to the register 

REG2[2].  

This register stores the load mode value when the user uses the  

write load mode to enable the write leveling.  

5:0  RW 0x00  

Field0000  

Write leveling load mode [13:8]. Relate to the register REG2[2].  

This register stores the load mode value when the user uses the  

write load mode to enable the write leveling.  

 

DDRPHY_REG5   

Address: Operational Base + offset (0x0014)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x06  

Field0000  

CL value[FSP0]  

When the phy choose the DDRn mode, this value should keep the  

same value to the value of the SDRAM CL.  

When the phy choose the LPDDRn mode, this value should keep  

the same value to the value of the SDRAM RL.  

Note: When the phy choose the DDRn mode, RL = CL+AL.  

 

DDRPHY_REG6   
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Address: Operational  Base + offset (0x0018)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:5  RW 0x0  
Field0001  

Reserved  

4:0  RW 0x00  

Field0000  

AL value[FSP0]  

When the phy choose the DDRn mode, this value should keep the  

same value to the value of the SDRAM AL.  

When the phy choose the LPDDRn mode, this value should keep 

5'h0.  

 

DDRPHY_REGC   

Address: Operational Base + offset (0x0030)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7 RW 0x0  

Field0006  

Choose the read  preamble mode when PHY is in LPDDR4 mode.  

1'b0: Static.  

1'b1: Toggle.  

Note: This setting should keep the same setting with the  

MR#1[3] of the LPDDR4.  

6 RW 0x0  

Field0005  

Set to 1'b1 to enable the frequency fast change function for write  

training/write leveling result switch. When enable this function,  

PHY will choose the auto write training/write leveling result  

according to the frequency point setting (REGC[3:2]).  

5 RW 0x0  

Field0004  

Set to 1'b1 to enable the frequency fast change function for  

DQS-Gati ng result switch. When enable this function, PHY will  

choose the auto DQS -Gating result according to the frequency  

point setting (REGC[3:2]).  

4 RW 0x0  
Field0003  

Reserved. Please keep this bit to 1'b0.  

3:2  RW 0x0  

Field0002  

Used for Fast Frequency Changing.  

2'b00: Freq Point 0  

2'b01: Freq Point 1  

2'b10: Freq Point 2  

2'b11: Freq Point 3  

After choose the freq point using this register, the user can use  

the update register to switch the training result belong to this 

freq  

point fastly.  
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Bit  Attr  Reset Value  Description  

1 RW 0x0  

Field0001  

The DQS -Gating model sel.  

1'b1: Use the Read Preamble Training mode (Only used for 

DDR4 ).  

1'b0: Use the Normal Read mode (Can used for DDR3/4 and 

LPDDR3).  

When the DQS Gating mode chooses the Normal Read mode for  

DDR4, the Read DQS will be pulli ng down to 1'b0. So the  

register REG114/REG124/REG1C4/REG1D4[1:0] should set to 

2'b00 to pull down the Read DQS when it is in "high z" state.  

0 RW 0x0  
Field0000  

Reserved. Please keep this bit to 1'b0.  

 

DDRPHY_REGE   

Address: Operational Base + offset (0x0038)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:4  RW 0x2  

Field0001  

Used to control the length of the RX ODT. The step is 1x clock 

cycle.  

When the value +1, the length of RX ODT will increase 1x clock 

cycle.  

Related register REGF.  

It combines with the register REGF to decide the range of the RX 

ODT.  

The default RX ODT length is 4*dfi_clk1x cycles.  

3:0  RW 0x3  

Field0000  

Used to control the start point of the RX ODT.When the value  

+1, the start poin t of RX ODT will increase 1x clock cycle. If the  

user wants to keep the length of the RX ODT unchanged, the  

users need to increase 1x clock cycle of the length of the RX  

ODT using the register 0xREGE[7:4].  

The default RX ODT start point is RL -2 in regard t o the read  

command.  

 

DDRPHY_REGF   

Address: Operational Base + offset (0x003C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7 RW 0x0  

Field0002  

Enable the bypass mode to use the bypass register to control  the  

timing that read out the read back data from the asynchronies  

FIFO.  

1'b1: Enable the bypass mode.  

1'b0: Disable the bypass mode.  

Related register REGF[6:4].  

6:4  RW 0x2  

Field0001  

Choose the timing to get the read back data from the FIFO when  

the REG1[5] set to 1.  

When the valid + 1, it will delay 1x clock cycle to get the read  

back data from the FIFO.  

3:0  RW 0xf  
Field0000  

The DQ width select signal.  

 

DDRPHY_REG10   

Address: Operational Base + offset (0x0040)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:6  RW 0x0  

Field0006  

reg_cab_bp_rank_sel  

Used to choose the rank when enable the bypass command bus  

train or only enable one rank of auto command bus train.  

2'b10: Choose the Rank0 to do the command bus train.  

2'b01: Choose the Rank1 to do the command bus train.  

5 RW 0x0  

Field0005  

reg_cat_bp_cmd_send  

Used to send the command bus train command. Posedge is valid.  

When this signal change from low to high, it will send the  

command bus train command to the SDRAM. The command bus  

value depends on the reg_cat_bp_mode(REG10[3]),  

reg_cat_cs_train_value(REG21[5:0]) and 

reg_ca_train_value(REG22[5:0]).  

4 RW 0x0  

Field0004  

reg_cat_bp_mode  

Choose the bypass command bus train mode.  

1'b0: Choose the mode  for CS train.  

1'b1: Choose the mode for CA train.  

3 RW 0x0  

Field0003  

reg_cat_bp_start  

The Bypass command bus train start signal. High is valid.  

When this bit set to high, the command bus module will go into  

the bypass command bus train flow.  
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Bit  Attr  Reset Value  Description  

2 RW 0x0  

Field0002  

reg_cab_bp_en  

The Bypass command bus train enable signal. High is valid.  

When this bit set to high, the command path will choose the  

command bus train module and the perbit skew of command will  

be controlled by the register directly.  

1 RW 0x0  

Field0001  

reg_cat_start  

The Auto command bus train start signal. High is valid.  

When this signal enable, it will begin the command bus train.  

0 RW 0x0  

Field0000  

reg_cat_enable  

The Auto command bus train enable signal. High is valid.  

When this signal enable, the command path will switch to the  

command bus train module.  

 

DDRPHY_REG11   

Address: Operational Base + offset (0x0044)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:4  RW 0xf  

Field0001  

reg_tmrw[3:0]  

Used to control the delay between the MRW command and valid  

clock/CS requirement after CKE input LOW after MRW command.  

The delay >= MAX( 14ns, 10nCK).  

3:0  RW 0xc  

Field0000  

reg_tcacd[3:0]  

Used to control the CA Bus Training Command to CA Bus  

Training Command Delay( tCACD).  

The delay should >= RU(20ns/tCK).  

 

DDRPHY_REG12   

Address: Operational Base + offset (0x0048)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x28  

Field0000  

reg_tvrefca_log[7:0]  

Used to control the Vref(CA) step time.  

 

DDRPHY_REG13   

Address: Operational Base + offset (0x004C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x0f  

Field0000  

reg_tcaent[7:0]  

Used to control the first CA Bus Training Command following  

CKE Low(tCAENT). The delay should >= 250ns.  

 

DDRPHY_REG14   

Address: Operational Base + offset (0x0050)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:4  RW 0x4  

Field0001  

reg_tckelck[3:0]  

Used to control the clock and command valid after CKE  

low(tCKELCK). The delay should >= max(7.5ns,3nCK).  

3:0  RW 0x1  

Field0000  

reg_tdstrain[3:0]  

Data Setup/Hold for Vref(CA) Training Mode.  

 

DDRPHY_REG15   

Address: Operational Base + offset (0x0054)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:4  RW 0xf  

Field0001  

reg_tadr[3:0]  

Used to control the check time of the read back data from the 

DQ.  

The delay should >= 20ns.  

3:0  RW 0x4  

Field0000  

reg_txcbt[3:0]  

Used to control the timing parameter tcs_VREF/tCKCKEH/tMRZ.  

The delay should >= MAX(1.5ns,2nCK).  

 

DDRPHY_REG16   

Address: Operational Base + offset (0x0058)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x1f  

Field0000  

reg_trfc[7:0]  

Used to control the frequency set point switching time(tFC).  

The delay should >= 250ns.  

 

DDRPHY_REG17   

Address: Operational Base +  offset (0x005C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x00  

Field0000  

reg_mr1  

Used to control the load mode value of MR1 when command bus 

train.  

 

DDRPHY_REG18   

Address: Operational Base + offset (0x0060)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

reg_mr2  

Used to control the load mode value of MR2 when command bus 

train.  

 

DDRPHY_REG19   

Address: Operational Base + offset (0x0064)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

reg_mr3  

Used to control the load mode value of MR3 when command bus 

train.  

 

DDRPHY_REG1A   

Address: Operational Base + offset (0x0068)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

reg_mr11  

Used to control the load mode value of MR11 when command bus 

train.  

 

DDRPHY_REG1B   

Address: Operational Base +  offset (0x006C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

reg_mr13  

Used to control the load mode value of MR13 when command bus 

train.  

 

DDRPHY_REG1C   

Address: Operational Base + offset (0x0070)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x00  

Field0000  

reg_mr14  

Used to control the load mode value of MR14 when command bus 

train.  

 

DDRPHY_REG1D   

Address: Operational Base  + offset (0x0074)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

reg_mr22  

Used to control the load mode value of MR22 when command bus 

train.  

 

DDRPHY_REG1E   

Address: Operational Base + offset (0x0078)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x1f  

Field0000  

reg_cha_cat_vref_bp_value[6:0]  

Used to control the CA VREF value of Channel A.  

If the user wants to change the CA_VREF value of Channel A at  

fast frequency change point ( not use the command bus train  

value). The user can use this register to set the desired value.  

Then use the reg_ca_perbit_skew_updateand reg_freq_choose to  

update to the corresponding frequency point registers. When the  

user enable  the fast frequency change, the value will be written 

to  

the load mode of SDRAM through the load mode command.  

 

DDRPHY_REG1F   

Address: Operational Base + offset (0x007C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x1f  

Field0000  

reg_chb_cat_vref_bp_value[6:0]  

Used to control the CA VREF value of Channel B.  

If the user wants to change the CA_VREF value of Channel B at  

fast frequency change point ( not use the command bus train  

value). The user can use this register to set the desired value.  

Then use the reg_ca_perbit_skew_updateand reg_freq_choose to  

update to the corresponding frequency point registers. When the  

user enable the fast frequency change, the value will be written 

to  

the load m ode of SDRAM through the load mode command.  
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DDRPHY_REG20   

Address: Operational Base + offset (0x0080)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7 RW 0x0  

Field0004  

reg_cat_vref_bp_en  

Disable the CA_VREFv train when do the Auto command bus  

train. High is valid.  

6 RW 0x0  

Field0003  

Choose the CA ODT control mode in LPDDR4 mode.  

1'b1: Use the register reg_lpddr4_ca_odt[1:0] to control.  

1'b0: Use the dfi_odt to control.  

5:4  RW 0x0  

Field0002  

reg_lpddr 4_ca_odt[1:0]  

When enable the register control mode of CA ODT, the PHY will  

use this register to control the CA_ODT.  

3:1  RW 0x1  

Field0001  

reg_cat_vref_scan_steps  

Used to control the CA_VREF scan steps.  

0 RW 0x0  

Field0000  

reg_cs_pwc_disable  

The disable signal of pulse width control of CS. High is valid.  

For command bus train, when the PHY do the command bus train  

of CS, if enable the pulse width control function, the pulse width  

will decrease 25% for command bus train. Before enter command  

bus train and after exit command bus train, the pulse width of CS  

will keep the normal pulse width.  

 

DDRPHY_REG21   

Address: Operational Base + offset (0x0084)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:6  RW 0x3  

Field0001  

reg_cat_rank_num[1:0]  

Define the rank number of the command bus train should 

support.  

2'b11: Two ranks.  

2'b01: Only one rank.  

Others: Not support.  

5:0  RW 0x06  

Field0000  

reg_cat_cs_train_value[5:0]  

The signal is used to control the CS command bus  train pattern.  

 

DDRPHY_REG22   

Address: Operational Base + offset (0x0088)  
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Bit  Attr  Reset Value  Description  

31:7  RO 0x0000000  reserved  

6 RW 0x0  

Field0001  

reg_ca_perbit_skew_update  

Used to update the perbit skew of the command in the command  

bus train module through the registers. Posedge is valid.  

When this signal change from low to high, it will update the  

perbit skew value setting by the register to the command bus 

train  

module according to the current reg_freq_ch oose(REGC[3:2]).  

5:0  RW 0x15  

Field0000  

reg_ca_train_value[5:0]  

The signal is used to control the CA command bus train pattern.  

 

DDRPHY_REG23   

Address: Operational Base + offset (0x008C)  

Bit  Attr  Reset Value  Description  

31:7  RO 0x0000000  reserved  

6:0  RW 0x3f  

Field0000  

reg_cat_vref_scan_max[6:0]  

Set the max value that the Vref train. When the Vref scan arrive  

to the reg_cat_vref_scan_max, it will stop the Vref scan.  

 

DDRPHY_REG24   

Address: Operational Base + offset (0x0090)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x3f  

Field0000  

reg_cat_ca_scan_max[6:0]  

Set the max value that the perbit skew train. When the perbit  

skew scan arrive to the reg_cat_ca_scan_max, it will stop the  

per -bit de -skew scan.  

 

DDRPHY_REG25   

Address: Operational Base + offset (0x0094)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7 RW 0x0  

Field0002  

reg_cat_skip_fspy  

The disable signal to skip use the Auto Command Bus Train  

module to configure the value of the FSP[Y]. High is valid.  

6 RW 0x0  

Field0001  

reg_cat_skip_cs_train  

The disable signal to skip the cs train flow of the auto command  

bus train.  

5:2  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

1:0  RW 0x3  

Field0000  

reg_cat_channel_number  

The command channel enable signal of command bus train. High 

is valid.  

2'b11: Enable Channel A and Channel B.  

2'b01: Only enable Channel A.  

2'b10: Only enable Channel B.  

 

DDRPHY_REG29   

Address: Operational Base + offset (0x00A4)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5 RW 0x1  
Field005  

Reserved.  

4 RW 0x0  

Field0001  

The RX ODT timing bypass enable.  

1'b1: Enable the bypass mode.  

1'b0: Use the default value. The RX ODT will be open after  

( RL -1)>>1 dfi_clk1x clock cycles when detect the read  

command.  

3:0  RW 0x0  

Field0000  

Use to control the RX ODT timing when enable the bypass mode.  

The RX ODT will be open after REG25[3:0] dfi_clk1x clock  

cycles when de tect the read command.  

 

DDRPHY_REG2A   

Address: Operational Base + offset (0x00A8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7 RW 0x0  

Field0002  

The power down signal of RAM VREF.  

1'b1: Power Down.  

1'b0: Open.  

6:5  RO 0x0  reserved  

4 RW 0x0  

Field0001  

The bypass mode of read rank switch point at 4x clock cycle  

precision. The user can use the register REGA6 and REGD6 to 

adjust the read rank switch point.  

3:0  RW 0x0  
Field0000  

Reserved. Please keep these bits to 4'h0.  

 

DDRPHY_REG2B   

Address: Operational Base + offset (0x00AC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7 RW 0x1  
Field0003  

Reserved.  

6:4  RW 0x1  
Field0002  

Reserved.  

3 RW 0x0  
Field0001  

Reserved.  

2:0  RW 0x1  

Field0000  

The delay ctrl of write rank switch point at 1x clock cycle  

precision. It doesn't need to open the bypass mode.  

 

DDRPHY_REG2D   

Address: Operational Base + offset (0x00B4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x40  

Field0000  

Use to set the max number of the read command when do the  

DQS Gating. When the read commands are more than the max  

number, it is the DQS Gating Error and this state can be read  

from the register REG91[5].  

 

DDRPHY_REG2E   

Address: Operational Base + offset (0x00B8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

The bit[7:0] of the timer used for DQS Gating. When the clock  

cycle exceed the bits[15:0] of the timer, it is the DQS Gating 

error and this state can be read from the register REG91[5].  

 

DDRPHY_REG2F   

Address: Operational Base + offset (0x00BC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x10  

Field0000  

The bit[15:8] of the timer used for DQS Gating. When the clock 

cycle exceed the bits[15:0] of the timer, it is the DQS Gating 

error and this state can be read from the register REG91[5].  

 

DDRPHY_REG30   

Address: Operational Base + offset (0x00C0)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x00  
Field0000  

The pin wrap sel of pad A0 for DDRn/LPDDRn.  
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DDRPHY_REG31   

Address: Operational Base + offset (0x00C4)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x01  
Field0000  

The pin wrapsel of pad A1 for DDRn/LPDDRn.  

 

DDRPHY_REG32   

Address: Operational Base + offset (0x00C8)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x02  
Field0000  

The pin wrapsel of pad A2 for DDRn/LPDDRn.  

 

DDRPHY_REG33   

Address: Operational Base + offset (0x00CC)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x03  
Field0000  

The pin wrapsel of pad A3 for DDRn/LPDDRn.  

 

DDRPHY_REG34   

Address: Operational Base + offset (0x00D0)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x04  
Field0000  

The pin wrapsel of pad A4 for DDRn/LPDDRn.  

 

DDRPHY_REG35   

Address: Operational Base + offset (0x00D4)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x05  
Field0000  

The pin wrapsel of pad A5 for DDRn/LPDDRn.  

 

DDRPHY_REG36   

Address: Operational Base + offset (0x00D8)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x06  
Field0000  

The pin wrapsel of pad A6 for DDRn/LPDDRn.  

 

DDRPHY_REG37   

Address: Operational Base + offset (0x00DC)  
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Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x07  
Field0000  

The pin wrapsel of pad A7 for DDRn/LPDDRn.  

 

DDRPHY_REG38   

Address: Operational Base + offset (0x00E0)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x08  
Field0000  

The pin wrapsel of pad A8 for DDRn/LPDDRn.  

 

DDRPHY_REG39   

Address: Operational Base + offset (0x00E4)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x09  
Field0000  

The pin wrap sel of pad A9 for DDRn/LPDDRn.  

 

DDRPHY_REG3A   

Address: Operational Base + offset (0x00E8)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x0a  
Field0000  

The pin wrapsel of pad A10 for DDRn/LPDDRn.  

 

DDRPHY_REG3B   

Address: Operational Base + offset (0x00EC)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x0b  
Field0000  

The pin wrapsel of pad A11 for DDRn/LPDDRn.  

 

DDRPHY_REG3C   

Address: Operational Base + offset (0x00F0)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x0c  
Field0000  

The pin wrapsel of pad A12 for DDRn/LPDDRn.  

 

DDRPHY_REG3D   

Address: Operational Base + offset (0x00F4)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  
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Bit  Attr  Reset Value  Description  

4:0  RW 0x0d  
Field0000  

The pin wrapsel of pad A13 for DDRn/LPDDRn.  

 

DDRPHY_REG3E   

Address: Operational Base + offset (0x00F8)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x0e  
Field0000  

The pin wrapsel of pad A14 for DDRn/LPDDRn.  

 

DDRPHY_REG3F   

Address: Operational Base + offset (0x00FC)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x0f  
Field0000  

The pin wrapsel of pad A15 for DDRn/LPDDRn.  

 

DDRPHY_REG40   

Address: Operational Base + offset (0x0100)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x10  
Field0000  

The pin wrap sel of pad A16 for DDRn/LPDDRn.  

 

DDRPHY_REG41   

Address: Operational Base + offset (0x0104)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x11  
Field0000  

The pin wrapsel of pad A17 for DDRn/LPDDRn.  

 

DDRPHY_REG42   

Address: Operational Base + offset (0x0108)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x12  
Field0000  

The pin wrapsel of pad ACTn for DDRn/LPDDRn.  

 

DDRPHY_REG43   

Address: Operational Base + offset (0x010C)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x13  
Field0000  

The pin wrapsel of pad BA0 for DDRn/LPDDRn.  
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DDRPHY_REG44   

Address: Operational Base + offset (0x0110)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x14  
Field0000  

The pin wrapsel of pad BA1 for DDRn/LPDDRn.  

 

DDRPHY_REG45   

Address: Operational Base + offset (0x0114)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x15  
Field0000  

The pin wrapsel of pad BG0 for DDRn/LPDDRn.  

 

DDRPHY_REG46   

Address: Operational Base + offset (0x0118)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x16  
Field0000  

The pin wrapsel of pad BG1 for DDRn/LPDDRn.  

 

DDRPHY_REG47   

Address: Operational Base + offset (0x011C)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x17  
Field0000  

The pin wrapsel of pad CK for DDRn/LPDDRn.  

 

DDRPHY_REG48   

Address: Operational Base + offset (0x0120)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x18  
Field0000  

The pin wrapsel of pad CKB for DDRn/LPDDRn.  

 

DDRPHY_REG49   

Address: Operational Base + offset (0x0124)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x19  
Field0000  

The pin wrapsel of pad CKE0 for DDRn/LPDDRn.  

 

DDRPHY_REG4A   

Address: Operational Base + offset (0x0128)  
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Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x1a  
Field0000  

The pin wrapsel of pad CSB0 for DDRn/LPDDRn.  

 

DDRPHY_REG4B   

Address: Operational Base + offset (0x012C)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x1b  
Field0000  

The pin wrapsel of pad CSB1 for DDRn/LPDDRn.  

 

DDRPHY_REG4C   

Address: Operational Base + offset (0x0130)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x1c  
Field0000  

The pin wrapsel of pad ODT0 for DDRn/LPDDRn.  

 

DDRPHY_REG4D   

Address: Operational Base + offset (0x0134)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x1d  
Field0000  

The pin wrapsel of pad ODT1 for DDRn/LPDDRn.  

 

DDRPHY_REG4E   

Address: Operational Base + offset (0x0138)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x1e  
Field0000  

The pin wrapsel of pad CKE1 for DDRn/LPDDRn.  

 

DDRPHY_REG4F   

Address: Operational Base + offset (0x013C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:6  RW 0x3  
Field0003  

The pin wrapsel of BYTE 3.  

5:4  RW 0x2  
Field0002  

The pin wrapsel of BYTE 2.  

3:2  RW 0x1  
Field0001  

The pin wrapsel of BYTE 1.  

1:0  RW 0x0  
Field0000  

The pin wrapsel of  BYTE 0.  
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DDRPHY_REG50   

Address: Operational Base + offset (0x0140)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

The low 8 bits of CMD and DQ PLL Feedback divide parameter  

setting register.  

 

DDRPHY_REG51   

Address: Operational Base + offset (0x0144)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:1  RW 0x03  
Field0001  

Reserved.  

0 RW 0x0  

Field0000  

The bit[9] of CMD and DQ PLL Feedbackdivide.  

The feedback_divide of PLL = (REG51[0],REG50[7:0]).  

 

DDRPHY_REG52   

Address: Operational Base + offset (0x0148)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:5  RW 0x2  
Field0001  

Reserved.  

4:0  RW 0x01  
Field0000  

The CMD and DQ PLL Pre -divide parameter setting register.  

 

DDRPHY_REG53   

Address: Operational Base + offset (0x014C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:5  RW 0x0  
Field0002  

The CMD and DQ PLL Post -divide parameter setting register.  

4 RO 0x0  reserved  

3 RW 0x1  
Field0001  

CMD and DQ PLL power down. Set to 1'b0 to enable the PLL.  

2:0  RO 0x0  reserved  

 

DDRPHY_REG57   

Address: Operational Base + offset (0x015C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x8c  

Field0000  

reg_phy_trfc  

The value is Trfc/dfi_clk1x.  

 

DDRPHY_REG60   

Address: Operational Base + offset (0x0180)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7 RW 0x0  
Field0007  

Reserved.  

6 RW 0x1  
Field0006  

The gating control signal of 1x clock of PHY. Low is valid.  

5 RW 0x0  

Field0005  

The low power disable signal. When high this signal, it will  

ignore the signals of dfi low power interface.  

4 RW 0x1  

Field0004  

The deep low power mode enable signal.  

1'b1: Enable the deep low power.  

1'b0: Disable the deep low power.  

3 RW 0x0  
Field0003  

Reserved. Please keep the default value.  

2 RW 0x0  

Field0002  

The power down signal of VREF for Low 16bits when enable the  

bypass mode of the VREF control.  

1 RW 0x0  

Field0001  

The power down signal of VREF for High 16bits when enable the  

bypass mode of the VREF control.  

0 RW 0x1  

Field0000  

Disable the bypass mode of the VREF control.  

1'b1: Using auto mode the disable VREF.  

1'b0: Using the register REG16[2:1] to disable the VREF.  

 

DDRPHY_REG61   

Address: Operational Base + offset (0x0184)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:4  RW 0x8  

Field0001  

reg_max_refi_cnt  

It means how many auto refresh cmd can be accumulated  

at one time.the maximum is 8,and the larger the value ,the  

less time training takes if you set reg_phy_refresh_en to 1'b1.  
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Bit  Attr  Reset Value  Description  

3:0  RW 0x9  

Field0000  

Configure the low power mode threshold.  

When the dfi_lp_wakeup<= threshold, it will go into the normal  

low power mode; when dfi_lp_wakeup> threshold, it will go into  

the deep low power mode.  

 

DDRPHY_REG62   

Address: Operational Base + offset (0x0188)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:6  RW 0x1  

Field0006  

Adjust the timing from disable the IO to disable the clock when  

begin the low power flow.  

5 RW 0x1  

Field0005  

Choose the control mode of the DQ clock path when in low power 

mode.  

1'b1: Auto mode.  

1'b0: Bypass mode. Use the register REG0[1] to control.  

4 RW 0x1  

Field0004  

Choose the control mode of the reset of the digital core.  

1'b1: Auto mode.  

1'b0: Not reset.  

3 RW 0x1  

Field0003  

Choose the control mode of the clock tree of the pll.  

1'b1: Auto mode.  

1'b0: Not close.  

2 RW 0x1  

Field0002  

Choose the control mode of the clock of the digital core.  

1'b1: Auto mode.  

1'b0: Not close.  

1 RW 0x1  

Field0001  

Choose the control mode of the IO.  

1'b1: Au to mode.  

1'b0: Not close.  

0 RW 0x1  

Field0000  

Choose the power down mode of the PLL.  

1'b1: Auto mode.  

1'b0: Not power down.  

 

DDRPHY_REG63   

Address: Operational Base + offset (0x018C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x88  
Field0000  

Reserved. Please keep the default value.  
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DDRPHY_REG64   

Address: Operational Base + offset (0x0190)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x13  
Field0000  

Reserved. Please keep the default value.  

 

DDRPHY_REG65   

Address: Operational Base + offset (0x0194)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:4  RW 0x1  

Field0001  

The response timing when detect the dfi_lp_req is high. Unit: 

dfi_clk1x.  

3:0  RW 0x6  
Field0000  

The response timing when high the dfi_lp_ack. Unit: dfi_clk1x.  

 

DDRPHY_REG66   

Address: Operational Base + offset (0x0198)  

Bit  Attr  Reset Value  Description  

31:7  RO 0x0000000  reserved  

6 RW 0x0  
Field0006  

The clean signal of zqcalib module. High is valid.  

5 RW 0x0  
Field0005  

The enable signal of zqcalib function. Related register REG5B.  

4 RW 0x0  
Field0004  

The bypass enable of zqcalib function.  

3 RW 0x0  
Field0003  

Reserved.  

2:1  RW 0x0  

Field0001  

Choose the current zqcalib mode when enable the zqcalib  

function.  

2'b00: Driver Pull -Down zqcalib mode.  

2'b01: Drive Pull -Up zqcalib mode.  

2'b10: ODT Pull -Down zqcalib mode.  

2'b11: ODT Pull -Up zqcalib mode.  

0 RW 0x1  

Field0000  

The power down signal of zqcalib module when enable the  

zqcalib function.  

1'b1: Power down mode.  

1'b0: Normal work mode.  

 

DDRPHY_REG67   

Address: Operational Base + offset (0x019C)  
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Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x0e  

Field0000  

The driver pull -down value when enable the zqcalib bypass 

function.  

 

DDRPHY_REG68   

Address: Operational Base + offset (0x01A0)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x0e  
Field0000  

The driver pull -up value when enable the zqcalib bypass function.  

 

DDRPHY_REG69   

Address: Operational Base + offset (0x01A4)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x07  
Field0000  

The odt pull -down value when enable the zqcalib bypass function.  

 

DDRPHY_REG6A   

Address: Operational Base + offset (0x01A8)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x07  
Field0000  

The odt pull -up value when enable the zqcalib bypass function.  

 

DDRPHY_REG6B   

Address: Operational Base + offset (0x01AC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xff  
Field0000  

Reserved. Please keep the default value.  

 

DDRPHY_REG6C   

Address: Operational Base + offset (0x01B0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xff  
Field0000  

Reserved. Please keep the default value.  

 

DDRPHY_REG6D   

Address: Operational Base + offset (0x01B4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x00  
Field0000  

Reserved. Please keep the default value.  

 

DDRPHY_REG6E   

Address: Operational Base + offset (0x01B8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x60  

Field0000  

reg_phy_trefi[7:0]  

The value is Trefi/dfi_clk1x.  

 

DDRPHY_REG6F   

Address: Operational Base + offset (0x01BC)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x09  

Field0000  

reg_phy_trfc  

The value is Trfc/dfi_clk1x.  

 

DDRPHY_REG70   

Address: Operational Base + offset (0x01C0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7 RW 0x0  

Field0005  

Choose the check value of the read train.  

1'b0: Use the fix mode.  

DDR3 = 8'b10101010  

LPDDR3 = 16'hcc55  

LPDDR4 = MR#40,MR#32  

DDR4 = 8'haa/8'hcc/8'hf0/8'h00  

1'b1: Use the register to configure.  

6 RW 0x0  

Field0007  

reg_rd_train_predef_en  

The enable signal of the read predef training, predefine Mode.  

1'b1: Enable the predef train of the read train.  

1'b0: Exit the predef train of the read train  

5 RW 0x0  

Field0006  

reg_phy_refresh_en  

When you want to enable phy auto refresh function in read 

training, you should set this to 1 at frist.  

4 RW 0x0  

Field0004  

Set to 1'b1 to enable the frequency fast change function for Read  

train result switch. When enable this function, PHY will choose the 

auto read train result according to the frequency point setting 

(REGC[3:2]).  
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Bit  Attr  Reset Value  Description  

3 RW 0x0  

Field0003  

The enable signal to setting the DQS scan range using the 

register.  

1'b1:  Enable to use the register to set the DQS scan range.  

1'b0: Use the default DQS scan range[0~6'h3f].  

2 RW 0x0  

Field0002  

The enable signal of the DQS Scan.  

1'b1: The auto read train will complete the DQ perbit skew train 

and  

DQS-DQ Eye train.  

1'b0: The auto read train will only complete the DQ perbit skew 

train.  

1 RW 0x0  

Field0001  

The enable signal of the read training Auto Mode.  

1'b1: Enable the auto train of the read train.  

1'b0: Exit the auto train of the read train.  

0 RW 0x0  

Field0000  

Choose the mode of the read train.  

1'b1: Choose the read train auto mode.  

1'b0: Choose the read train bypass mode.  

 

DDRPHY_REG71   

Address: Operational Base + offset (0x01C4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:6  RW 0x0  

Field0002  

Choose the rank of the read train.  

2'b01: Choose Rank0.  

2'b10: Choose Rank1.  

5 RO 0x0  reserved  

4:2  RW 0x2  

Field0003  

reg_train_vref_en (reuse for rd perdef training and wr training )  

The enable signal of the vref training, predefine Mode.  

1'b1: Enable the vref train of the read train.  

1'b0: Exit the vref train of the read train.  

1 RW 0x0  

Field0001  

reg_bypass_rd_train_cmd_start_en  

Generate the read train command when enable bypass read  

training mode. High pulse valid.  

0 RW 0x0  

Field0000  

reg_bypass_rd_train_en  

Enable the bypass read train function.  

1'b1: Enable the read train bypass mode.  

1'b0: Disable the read train bypass mode.  
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DDRPHY_REG72   

Address: Operational Base + offset (0x01C8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x55  
Field0000  

The load mode value of MR15 when do the read train of LPDDR4.  

 

DDRPHY_REG73   

Address: Operational Base + offset (0x01CC)  

Bit  Attr  Reset  Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x55  
Field0000  

The load mode value of MR20 when do the read train of LPDDR4.  

 

DDRPHY_REG74   

Address: Operational Base + offset (0x01D0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x5a  
Field0000  

The load mode value of MR32 when do the read train of LPDDR4.  

 

DDRPHY_REG75   

Address: Operational Base + offset (0x01D4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x3c  
Field0000  

The load mode value of MR40 when do the read train of LPDDR4.  

 

DDRPHY_REG76   

Address: Operational Base + offset (0x01D8)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x06  

Field0000  

reg_cha_cat_cs_check_value  

The check pattern of cs train mode for channel A.  

 

DDRPHY_REG77   

Address: Operational Base + offset (0x01DC)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x06  

Field0000  

reg_chb_cat_cs_check_value  

The check pattern of cs train mode for channel B.  

 

DDRPHY_REG78   

Address: Operational Base + offset (0x01E0)  
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Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x15  

Field0000  

reg_cha_cat_ca_check_value  

The check pattern of ca train mode for channel A.  

 

DDRPHY_REG79   

Address: Operational Base + offset (0x01E4)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x15  

Field0000  

reg_chb_cat_ca_check_value  

The check pattern of ca train mode for channel B.  

 

DDRPHY_REG7A   

Address: Operational Base + offset (0x01E8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7 RW 0x0  

Field0007  

Set to 1'b1 to enable the frequency fast change function for Write  

Train result switch. When enable this function, PHY will choose  

the auto Write Train result according to the frequency point  

setting (REGC[3:2]).  

6 RW 0x0  

Field0006  

DBI enable function of DDR4.  

1'b1: Enable the DBI function.  

1'b0: Disable the DBI function.  

5 RW 0x0  

Field0005  

The wr train fsm clear signal.  

1'b1: Reset the write train fsm.  

1'b0: Keep the current state.  

4 RW 0x0  

Field0004  

Choose the DQS default value when enable the write train( The  

DQS scan mode is disabled).  

1'b0: Use the write - leveling value.  

1'b1: Use the register to choose the default value.  

3 RW 0x0  

Field0003  

The enable signal to setting the DQS scan range using the 

register.  

1'b1: Enable to use the register to set the DQS scan range.  

1'b0: Use the default DQS scan range [0~6'h3f].  

2 RW 0x0  

Field0002  

The enable signal of the DQS Scan. When this bit set to "1", it  

will enable adjust the DQS to find the  best window of the DQ.  

Only used for debug, because it will change the write - leveling  

result if the user enable the write leveling function.  
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Bit  Attr  Reset Value  Description  

1 RW 0x0  

Field0001  

The enable signal of the write training Auto Mode.  

1'b1: Enable the auto train of the read tra in.  

1'b0: Exit the auto train of the read train.  

0 RW 0x0  

Field0000  

Choose the mode of the write train.  

1'b1: Choose the write train auto mode.  

1'b0: Choose the write train bypass mode.  

 

DDRPHY_REG7B   

Address: Operational Base + offset (0x01EC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

The bit[7:0] of col address for write/read operation in DDR3/4  

and LPDDR3 write training mode.  

 

DDRPHY_REG7C   

Address: Operational Base + offset (0x01F0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:6  RW 0x0  

Field0002  

Choose the rank of the write train.  

2'b01: Choose Rank0.  

2'b10: Choose Rank1.  

5 RW 0x1  
Field005  

Reserved.  

4:2  RW 0x0  

Field0001  

The bit[2:0] of bank address for write/read operation in DDR3/4  

and LPDDR3 write training mode.  

1:0  RW 0x0  

Field0000  

The bit[9:8] of col address for write/read operation in DDR3/4  

and LPDDR3 write training mode.  

 

DDRPHY_REG7D   

Address: Operational Base + offset (0x01F4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x01  

Field0000  

The bit[7:0] of row address for write/read operation in DDR3/4  

and LPDDR3 write training mode.  

 

DDRPHY_REG7E   

Address: Operational Base + offset (0x01F8)  
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Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

The bit[15:8] of row address for write/read operation in DDR3/4  

and LPDDR3 write training mode.  

 

DDRPHY_REG90   

Address: Operational Base + offset (0x0240)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:3  RW 0x02  
Field003  

Reserved.  

2 RW 0x0  
Field002  

CMD and DQ PLL lock  flag. High means PLL is lock.  

1:0  RW 0x2  
Field000  

Reserved.  

 

DDRPHY_REG91   

Address: Operational Base + offset (0x0244)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5 RO 0x0  
Field0002  

The error flag of the calibration. High is valid.  

4 RO 0x0  

Field0001  

The end flag of the calibration flow. High means valid. When this  

bit change "1'b1". The complete flag of each channel will set to  

high, or it will have errors.  

3:0  RO 0x0  

Field0000  

The calibration complete signal.  

4'h0: The complete flag of left(low 8 bit) channel A. High valid.  

4'h1: The complete flag of right(right 8 bit) channel A. High valid.  

4'h2: The complete flag of left channel B. High valid.  

4'h3: The complete flag of right channel B. High valid.  

 

DDRPHY_REG92   

Address: Operational Base + offset (0x0248)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7 RO 0x0  

Field0004  

Train_all_step_done (reuse for rd perdef training and wr 

training). This value equal to 1'b1 means training all step done .  

6 RO 0x0  

Field0003  

Train_step1_delay_done (reuse for rd perdef training and wr 

training). This value equal to 1'b1 means step1 done.  
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Bit  Attr  Reset Value  Description  

5 RO 0x0  

Field0002  

Train_step2_delay_done (reuse for rd perdef training and wr 

training). This value equal to 1'b1 means step2 done.  

4 RO 0x0  

Field0001  

Train_step3_delay_done (reuse for rd perdef training and wr 

training). This value equal to 1'b1 means step3 done.  

3:0  RO 0x0  

Field0000  

The Write leveling complete signal.  

4'h0: The complete flag of left channel A. High valid.  

4'h1: The complete flag of right channel A. High valid.  

4'h2: The complete flag of left channel B. High valid.  

4'h3: The complete flag of right channel B. High valid.  

 

DDRPHY_REG93   

Address: Operational Base + offset (0x024C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7 RO 0x0  

Field0001  

reg_train_true_done  

When this reg's value equal to 1'b1,The read train done and  

refresh done,  only used during mpr/mpc read train.  

6:0  RO 0x00  reserved  

 

DDRPHY_REG94   

Address: Operational Base + offset (0x0250)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4 RO 0x0  
Field0004  

The bist result of the bist_reg mode. High means error.  

3 RO 0x0  
Field0003  

The bist result of the command. High means error.  

2 RO 0x0  
Field0002  

The bist result of the dm. High means error.  

1 RO 0x0  
Field0001  

The bist result of the dq channel. High means error.  

0 RO 0x0  
Field0000  

The bist complete flag. High valid.  

 

DDRPHY_REG95   

Address: Operational Base + offset (0x0254)  

Bit  Attr  Reset Value  Description  

31:1  RO 0x00000000  reserved  

0 RO 0x0  
Field0000  

The complete flag of ZQCALIB.  

 



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         146  

DDRPHY_REG96   

Address: Operational Base + offset (0x0258)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RO 0x00  

Field0000  

The calibration value of 40 Ohm pull -down resistance of the 

driver.  

 

DDRPHY_REG97   

Address: Operational Base + offset (0x025C)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RO 0x00  
Field0000  

The calibration value of 40 Ohm pull -up resistance of the driver.  

 

DDRPHY_REG98   

Address: Operational Base + offset (0x0260)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RO 0x00  

Field0000  

The calibration value of 160 Ohm pull -down resistance of the 

ODT.  

 

DDRPHY_REG99   

Address: Operational Base + offset (0x0264)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RO 0x00  
Field0000  

The calibration value of 160 Ohm pull -up resistance of the ODT.  

 

DDRPHY_REG9A   

Address: Operational Base + offset (0x0268)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RO 0x00  

Field0000  

When enable the command bus train bypass mode, after send the  

command bus train command though 

reg_cat_bp_cmd_send(REG10[3]), this register shows the back 

value of channel A.  

 

DDRPHY_REG9B   

Address: Operational Base + offset (0x026C)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  
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Bit  Attr  Reset Value  Description  

5:0  RO 0x00  

Field0000  

When enable the command bus train bypass mode, after send the  

command bus train command though 

reg_cat_bp_cmd_send(REG10[3]), this register shows the back 

value of channel B.  

 

DDRPHY_REG105   

Address: Operational Base + offset (0x0414)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x80  

Field0000  

This is used to control the RAM_VREF.  

RAM_VREF = (VDDQ/256)*REG105.  

 

DDRPHY_REG118   

Address: Operational Base + offset (0x0460)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

reg_a_l_vref1_margsel[7:0]  

The register to control the PHY's vref(BYTE0).  

 

DDRPHY_REG128   

Address: Operational Base + offset (0x04A0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x80  

Field0000  

reg_a_r_vref1_margsel[7:0]  

The register to control the PHY's vref(BYTE1).  

 

DDRPHY_REG138   

Address: Operational Base + offset (0x04E0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

reg_b_l_vref1_margsel[7:0]  

The register to control the PHY's vref(BYTE2).  

 

DDRPHY_REG148   

Address: Operational Base + offset (0x0520)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x80  

Field0000  

reg_b_r_vref1_margsel[7:0]  

The register to control the PHY's vref(BYTE3).  

 

DDRPHY_REG150   

Address: Operational Base + offset (0x0540)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a0_invdelaysel  

Command per bit de -skew for A0 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG151   

Address: Operational Base + offset (0x0544)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a1_invdelaysel  

Command per bit de-skew for A1 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG152   

Address: Operational Base + offset (0x0548)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a2_invdelaysel  

Command per bit de -skew for A2 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG153   

Address: Operational Base + offset (0x054C)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a3_invdelaysel  

Command per bit de -skew for A3 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG154   
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Address: Operational Base + offset (0x0550)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a4_invdelaysel  

Command per bit de -skew for A4 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG155   

Address: Operational Base +  offset (0x0554)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a5_invdelaysel  

Command per bit de -skew for A5 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command  IO map.  

 

DDRPHY_REG156   

Address: Operational Base + offset (0x0558)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a6_invdelaysel  

Command per bit de -skew for A6 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG157   

Address: Operational Base + offset (0x055C)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a7_invdelaysel  

Command per bit de -skew for A7 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG158   

Address: Operational Base + offset (0x0560)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  
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Bit  Attr  Reset Value  Description  

5:0  RW 0x07  

Field0000  

reg_a8_invdelaysel  

Command per bit de -skew for A8 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG159   

Address: Operational Base + offset (0x0564)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a9_invdelaysel  

Command per bit de-skew for A9 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG15A   

Address: Operational Base + offset (0x0568)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a10_invdelaysel  

Command per bit de -skew for A10 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG15B   

Address: Operational Base + offset (0x056C)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a11_invdelaysel  

Command per bit de -skew for A11 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG15C   

Address: Operational Base + offset (0x0570)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a12_invdelaysel  

Command per bit de -skew for A12 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  
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DDRPHY_REG15D   

Address: Operational Base  + offset (0x0574)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a13_invdelaysel  

Command per bit de -skew for A13 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG15E   

Address: Operational Base + offset (0x0578)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a14_invdelaysel  

Command per bit de -skew for A14 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG15F   

Address: Operational Base + offset (0x057C)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a15_invdelaysel  

Command per bit de -skew for A15 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG1 60   

Address: Operational Base + offset (0x0580)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_a16_invdelaysel  

Command per bit de -skew for A16 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control,  please refer to the 

default command IO map.  

 

DDRPHY_REG161   

Address: Operational Base + offset (0x0584)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  
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Bit  Attr  Reset Value  Description  

5:0  RW 0x07  

Field0000  

reg_a17_invdelaysel  

Command per bit de -skew for A17 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG162   

Address: Operational Base + offset (0x0588)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_ba0_invdelaysel  

Command per bit de -skew for BA0 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG163   

Address: Operational Base + offset (0x058C)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_ba1_invdelaysel  

Command per bit de -skew for BA1 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG164   

Address: Operational Base + offset (0x0590)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_bg0_invdelaysel  

Command per bit de -skew for BG0 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG165   

Address: Operational Base  + offset (0x0594)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_bg1_invdelaysel  

Command per bit de -skew for BG1 pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  
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DDRPHY_REG166   

Address: Operational Base + offset (0x0598)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_cke_invdelaysel  

Command per bit de -skew for CKE pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG167   

Address: Operational Base + offset (0x059C)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_ck_invdelaysel  

Command per bit de -skew for CK pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG168   

Address: Operational Base + offset (0x05A0)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_ckb_invdelaysel  

Command per bit de -skew for CKB pad of DDR4. For other kind of 

SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG169   

Address: Operational Base + offset (0x05A4)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_csb0_invdelaysel  

Command per bit de -skew for CSB0 pad of DDR4. For other kind 

of SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG16A   

Address: Operational Base + offset (0x05A8)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  
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Bit  Attr  Reset Value  Description  

5:0  RW 0x07  

Field0000  

reg_odt0_invdelaysel  

Command per bit de -skew for ODT0 pad of DDR4. For other kind 

of SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG16B   

Address: Operational Base + offset (0x05AC)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_resetn_invdelaysel  

Command per bit de -skew for RESETN pad of DDR4. For other 

kind of  SDRAM command per bit de -skew control, please refer to 

the default command IO map.  

 

DDRPHY_REG16C   

Address: Operational Base + offset (0x05B0)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_actn_invdelaysel  

Command per bit de -skew for ACTN pad of DDR4. For other kind 

of SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG16D   

Address: Operational Base + offset (0x05B4)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_cke1_invdelaysel  

Not used.  

 

DDRPHY_REG16E   

Address: Operational Base + offset (0x05B8)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_csb1_invdelaysel  

Command per bit de -skew for CSB1 pad of DDR4. For other kind 

of SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG16F   
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Address: Operational Base + offset (0x05BC)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x07  

Field0000  

reg_odt1_invdelaysel  

Command per bit de -skew for ODT1 pad of DDR4. For other kind 

of SDRAM command per bit de -skew control, please refer to the 

default command IO map.  

 

DDRPHY_REG230   

Address: Operational Base + offset (0x08C0)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x1f  

Field0000  

reg_l_rd_train_dqs_default[5:0]  

This register is used to control the start phase of the RX DQS  

when enable the read training for low 8 bits.  

 

DDRPHY_REG231   

Address: Operational Base + offset (0x08C4)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x3f  

Field0000  

Choose the max value of the A_DQS[0] scan range when 

REG70[3] set to 1'b1.  

 

DDRPHY_REG232   

Address: Operational Base + offset (0x08C8)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x00  

Field0000  

Choose the min value of the A_DQS[0] scan range when 

REG70[3] set to 1'b1.  

 

DDRPHY_REG235   

Address: Operational Base + offset (0x08D4)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x3f  

Field0000  

Choose the max value of the A_DQS[1] scan range when 

REG70[3] set to 1'b1.  

 

DDRPHY_REG236   

Address: Operational Base + offset (0x08D8)  
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Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x00  

Field0000  

Choose the min value of the A_DQS[1] scan range when 

REG70[3] set to 1'b1.  

 

DDRPHY_REG23C   

Address: Operational Base + offset (0x08F0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

Field0000  

Channel A low 8 bits: the vref training result of rx vref's 

maximum value.  

 

DDRPHY_REG240   

Address: Operational Base  + offset (0x0900)  

Bit  Attr  Reset Value  Description  

31:4  RO 0x0000000  reserved  

3 RO 0x0  
Field0003  

Channel A high 8 bits: Read training done.  

2 RO 0x0  
Field0002  

Channel A low 8 bits: Read training done.  

1 RO 0x0  
Field0001  

Channel A high 8 bits: Read training error.  

0 RO 0x0  
Field0000  

Channel A low 8 bits: Read training error.  

 

DDRPHY_REG2B0   

Address: Operational Base + offset (0x0AC0)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x1f  

Field0000  

reg_l_rd_train_dqs_default[5:0]  

This register is used to control the start phase of the RX DQS  

when enable the read training for low 8 bits.  

 

DDRPHY_REG2B1   

Address: Operational Base + offset (0x0AC4)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x3f  

Field0000  

Choose the max value of the B_DQS[0] scan range when 

REG70[3] set to 1'b1.  

 

DDRPHY_REG2B2   

Address: Operational Base + offset (0x0AC8)  
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Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x00  

Field0000  

Choose the min value of the B_DQS[0] scan range when 

REG70[3] set to 1'b1.  

 

DDRPHY_REG2B5   

Address: Operational Base + offset (0x0AD4)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x3f  

Field0000  

Choose the max value of the B_DQS[1] scan range when 

REG70[3] set to 1'b1.  

 

DDRPHY_REG2B6   

Address: Operational Base + offset (0x0AD8)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x00  

Field0000  

Choose the min value of the B_DQS[1] scan range when 

REG70[3] set to 1'b1.  

 

DDRPHY_REG330   

Address: Operational Base + offset (0x0CC0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x5a  

Field0000  

dq0_train_ckeck_data_value0[7:0] (reuse for rd perdefine 

training and wr training)  

The first BL8 data(dq0/dq8/dq16/dq24) write to SDRAM.  

 

DDRPHY_REG331   

Address: Operational Base + offset (0x0CC4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xa5  

Field0000  

dq0_train_ckeck_data_value1[7:0] (reuse for rd perdefine 

training and wr training)  

The second BL8 data(dq0/dq8/dq16/dq24) write to SDRAM.  

 

DDRPHY_REG332   

Address: Operational Base + offset (0x0CC8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0xc3  

Field0000  

dq0_train_ckeck_data_value2[7:0] (reuse for rd perdefine 

training and wr training)  

The third BL8 data(dq0/dq8/dq16/dq24) write to SDRAM.  

 

DDRPHY_REG333   

Address: Operational Base + offset (0x0CCC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x3c  

Field0000  

dq0_train_ckeck_data_value3[7:0] (reuse for rd perdefine 

training and wr training)  

The fourth BL8 data(dq0/dq8/dq16/dq24) write to SDRAM.  

 

DDRPHY_REG33A   

Address: Operational Base + offset (0x0CE8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xa5  

Field0000  

dq1_train_ckeck_data_value0[7:0] (reuse for rd perdefine 

training and wr training)  

The first BL8 data(dq1/dq9/dq17/dq25) write to  SDRAM.  

 

DDRPHY_REG33B   

Address: Operational Base + offset (0x0CEC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x5a  

Field0000  

dq1_train_ckeck_data_value1[7:0] (reuse for rd perdefine 

training and wr training)  

The second BL8 data(dq1/dq9/dq17/dq25) write to SDRAM.  

 

DDRPHY_REG33C   

Address: Operational Base + offset (0x0CF0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x3c  

Field0000  

dq1_train_ckeck_data_value2[7:0] (reuse for rd perdefine 

training and wr training)  

The third BL8 data(dq1/dq9/dq17/dq25) write to SDRAM.  

 

DDRPHY_REG33D   

Address: Operational Base + offset (0x0CF4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0xc3  

Field0000  

dq1_train_ckeck_data_value3[7:0] (reuse for rd perdefine 

training and wr training)  

The fourth BL8 data(dq1/dq9/dq17/dq25) write to SDRAM.  

 

DDRPHY_REG344   

Address: Operational Base + offset (0x0D10)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x5a  

Field0000  

dq2_train_ckeck_data_value0[7:0] (reuse for rd perdefine 

training and wr training)  

The first BL8 data(dq2/dq10/dq18/dq26) write to SDRAM.  

 

DDRPHY_REG345   

Address: Operational Base + offset (0x0D14)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xa5  

Field0000  

dq2_train_ckeck_data_value1[7:0] (reuse for rd perdefine 

training and wr training)  

The second BL8 data(dq2/dq10/dq18/dq26) write to SDRAM.  

 

DDRPHY_REG346   

Address: Operational Base + offset (0x0D18)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xc3  

Field0000  

dq2_train_ckeck_data_value2[7:0] (reuse for rd perdefine 

training and wr training)  

The third BL8 data(dq2/dq10/dq18/dq26) write to SDRAM.  

 

DDRPHY_REG347   

Address: Operational Base + offset (0x0D1C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x3c  

Field0000  

dq2_train_ckeck_data_value3[7:0] (reuse for rd perdefine 

training and wr training)  

The fourth BL8 data(dq2/dq10/dq18/dq26) write to SDRAM.  

 

DDRPHY_REG34E   

Address: Operational Base + offset (0x0D38)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0xa5  

Field0000  

dq3_train_ckeck_data_value0[7:0] (reuse for rd perdefine 

training and wr training)  

The first BL8 data(dq3/dq11/dq19/dq27) write to SDRAM.  

 

DDRPHY_REG34F   

Address: Operational Base + offset (0x0D3C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x5a  

Field0000  

dq3_train_ckeck_data_value1[7:0] (reuse for rd perdefine 

training and wr training)  

The second BL8 data(dq3/dq11/dq19/dq27) write to SDRAM.  

 

DDRPHY_REG350   

Address: Operational Base + offset (0x0D40)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x3c  

Field0000  

dq3_train_ckeck_data_value2[7:0] (reuse for rd predefine 

training and wr training)  

The third BL8 data(dq3/dq11/dq19/dq27) write to SDRAM.  

 

DDRPHY_REG351   

Address: Operational Base + offset (0x0D44)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xc3  

Field0000  

dq3_train_ckeck_data_value3[7:0] (reuse for rd predefine 

training and wr training)  

The fourth BL8 data(dq3/dq11/dq19/dq27) write to SDRAM.  

 

DDRPHY_REG358   

Address: Operational Base + offset (0x0D60)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x5a  

Field0000  

dq4_train_ckeck_data_value0[7:0] (reuse for rd predefine 

training and wr training)  

The first BL8 data(dq4/dq12/dq20/dq28) write to SDRAM.  

 

DDRPHY_REG359   

Address: Operational Base + offset (0x0D64)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0xa5  

Field0000  

dq4_train_ckeck_data_value1[7:0] (reuse for rd predefine 

training and wr training)  

The second BL8 data(dq4/dq12/dq20/dq28) write to SDRAM.  

 

DDRPHY_REG35A   

Address: Operational Base + offset (0x0D68)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xc3  

Field0000  

dq4_train_ckeck_data_value2[7:0] (reuse for rd predefine 

training and wr training)  

The second BL8 data(dq4/dq12/dq20/dq28) write to SDRAM.  

 

DDRPHY_REG35B   

Address: Operational Base + offset (0x0D6C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x3c  

Field0000  

dq4_train_ckeck_data_value3[7:0] (reuse for rd predefine 

training and wr training)  

The third BL8 data(dq4/dq12/dq20/dq28) write to SDRAM.  

 

DDRPHY_REG362   

Address: Operational Base + offset (0x0D88)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xa5  

Field0000  

dq5_train_ckeck_data_value0[7:0] (reuse for rd predefine 

training and wr training)  

The first BL8 data(dq5/dq13/dq21/dq29) write to SDRAM.  

 

DDRPHY_REG363   

Address: Operational Base + offset (0x0D8C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x5a  

Field0000  

dq5_train_ckeck_data_value1[7:0] (reuse for rd predefine 

training and wr training)  

The second BL8 data(dq5/dq13/dq21/dq29) write to SDRAM.  

 

DDRPHY_REG364   

Address: Operational Base + offset (0x0D90)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x3c  

Field0000  

dq5_train_ckeck_data_value2[7:0] (reuse for rd predefine 

training and wr training)  

The third BL8 data(dq5/dq13/dq21/dq29) write to SDRAM.  

 

DDRPHY_REG365   

Address: Operational Base + offset (0x0D94)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xc3  

Field0000  

dq5_train_ckeck_data_value3[7:0] (reuse for rd predefine 

training and wr training)  

The fourth BL8 data(dq5/dq13/dq21/dq29) write to SDRAM.  

 

DDRPHY_REG36C   

Address: Operational Base + offset (0x0DB0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x5a  

Field0000  

dq6_train_ckeck_data_value0[7:0] (reuse for rd predefine 

training and wr training)  

The first BL8 data(dq6/dq14/dq22/dq30) write to SDRAM.  

 

DDRPHY_REG36D   

Address: Operational Base + offset (0x0DB4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xa5  

Field0000  

dq6_train_ckeck_data_value1[7:0] (reuse for rd predefine 

training and wr training)  

The second BL8 data(dq6/dq14/dq22/dq30) write to SDRAM.  

 

DDRPHY_REG36E   

Address: Operational Base + offset (0x0DB8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xc3  

Field0000  

dq6_train_ckeck_data_value2[7:0] (reuse for rd predefine 

training and wr training)  

The third BL8 data(dq6/dq14/dq22/dq30) write to SDRAM.  

 

DDRPHY_REG36F   

Address: Operational Base + offset (0x0DBC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RW 0x3c  

Field0000  

dq6_train_ckeck_data_value3[7:0] (reuse for rd predefine 

training and wr training)  

The fourth BL8 data(dq6/dq14/dq22/dq30) write to SDRAM.  

 

DDRPHY_REG376   

Address: Operational Base + offset (0x0DD8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xa5  

Field0000  

dq7_train_ckeck_data_value0[7:0] (reuse for rd predefine 

training and wr training)  

The first BL8 data(dq7/dq15/dq23/dq31) write to SDRAM.  

 

DDRPHY_REG377   

Address: Operational Base + offset (0x0DDC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x5a  

Field0000  

dq7_train_ckeck_data_value1[7:0] (reuse for rd predefine 

training and wr training)  

The second BL8 data(dq7/dq15/dq23/dq31) write to SDRAM.  

 

DDRPHY_REG378   

Address: Operational Base + offset (0x0DE0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x3c  

Field0000  

dq7_train_ckeck_data_value2[7:0] (reuse for rd predefine 

training and wr training)  

The third BL8 data(dq7/dq15/dq23/dq31) write to SDRAM.  

 

DDRPHY_REG379   

Address: Operational Base + offset (0x0DE4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0xc3  

Field0000  

dq7_train_ckeck_data_value3[7:0] (reuse for rd predefine 

training and wr training)  

The fourth BL8 data(dq7/dq15/dq23/dq31) write to SDRAM.  

 

DDRPHY_REG380   

Address: Operational Base + offset (0x0E00)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         164  

Bit  Attr  Reset Value  Description  

7:0  RW 0x40  

Field0000  

reg_rdtrain_wait_vref_valid_cnt[7:0]  

When set a new rx vref value, we should wait 800ns ,then  

it works. So the reg's value = 800ns/dfi_1xclk  

 

DDRPHY_REG381   

Address: Operational Base + offset (0x0E04)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:3  RW 0x08  

Field0001  

reg_train_vref_step_max (reuse for rd predefinetraining and wr 

training )  

How many step at a time, when A rough  vref scanning.  

2 RO 0x0  reserved  

1:0  RW 0x1  

Field0000  

reg_rdtrain_wait_vref_valid_cnt[9:8]  

When set a new rx vref value, we should wait 800ns ,then  

it works. So the reg's value = 800ns/dfi_1xclk.  

 

DDRPHY_REG382   

Address: Operational Base + offset (0x0E08)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x21  

Field0000  

reg_train_vref_step_min (reuse for rd predefine training and wr 

training )  

How many step at a time, when A fine vref scanning.  

 

DDRPHY_REG387   

Address: Operational Base + offset (0x0E1C)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x06  

Field0000  

CL value[FSP1]  

When the phy choose the DDRn mode, this value should keep the  

same value to the value of the SDRAM CL.  

When the phy choose the LPDDRn mode, this value should keep  

the same value to the value of the SDRAM RL.  

Note: When the phy choose the DDRn mode, RL = CL+AL.  

 

DDRPHY_REG388   

Address: Operational Base + offset (0x0E20)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  
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Bit  Attr  Reset Value  Description  

4:0  RW 0x00  

Field0000  

AL value[FSP1]  

When the phy choose the DDRn mode, this value should keep the  

same value to the value of the SDRAM AL.  

When the  phy choose the LPDDRn mode, this value should keep  

5'h0.  

 

DDRPHY_REG389   

Address: Operational Base + offset (0x0E24)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x00  

Field0000  

CWL value[FSP1]  

When the phy choose the DDRn mode, this value should keep the  

same value to the value of the SDRAM CWL.  

When the phy choose the LPDDRn mode, this value should keep  

the same value to the value of the SDRAM WL.  

When the phy choose the DDRn mode, WL=CWL+AL.  

 

DDRPHY_REG38A   

Address: Operational Base + offset (0x0E28)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x06  

Field0000  

CL value[FSP2]  

When the phy choose the DDRn mode, this value should keep the  

same value to the value of the SDRAM CL.  

When the phy choose the LPDDRn mode, this value should keep  

the same value to the value of the SDRAM RL.  

 

DDRPHY_REG38B   

Address: Operational Base + offset (0x0E2C)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x00  

Field0000  

AL value[FSP2]  

When the phy choose the DDRn mode, this value should keep the  

same value to the value of the SDRAMAL. When the phy choose 

the LPDDRn mode, this value should keep  5'h0.  

 

DDRPHY_REG38C   

Address: Operational Base + offset (0x0E30)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  
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Bit  Attr  Reset Value  Description  

4:0  RW 0x00  

Field0000  

CWL value[FSP2]  

When the phy choose the DDRn mode, this value should keep the  

same value to the value of the SDRAM CWL.  

When the phy choose the LPDDRn mode, this value should keep  

the same value to the value of the SDRAM WL.  

When the phy choose the DDRn mode, WL=CWL+AL.  

 

DDRPHY_REG38D   

Address: Operational Base + offset (0x0E34)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  

5:0  RW 0x06  

Field0000  

CL value[FSP3]  

When the phy choose the DDRn mode, this value should keep the  

same value to the value of the SDRAM CL.  

When the phy choose the LPDDRn mode, this value should keep  

the same value to the value of the SDRAM RL.  

Note: When the phy choose the DDRn mode, RL = CL+AL.  

 

DDRPHY_REG38E   

Address: Operational Base + offset (0x0E38)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x00  

Field0000  

AL value[FSP3]  

When the phy choose the DDRn mode, this value should keep the  

same value to the value of the SDRAMAL.  

When the phy choose the LPDDRn mode, this value should keep 

5'h0.  

 

DDRPHY_REG38F   

Address: Operational Base + offset (0x0E3C)  

Bit  Attr  Reset Value  Description  

31:5  RO 0x0000000  reserved  

4:0  RW 0x00  

Field0000  

CWL value[FSP3]  

When the phy choose the DDRn  mode, this value should keep the  

same value to the value of the SDRAM CWL.  

When the phy choose the LPDDRn mode, this value should keep  

the same value to the value of the SDRAM WL.  

When the phy choose the DDRn mode, WL=CWL+AL.  

 

DDRPHY_REG3A0   

Address: Operational Base + offset (0x0E80)  



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         167  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  
Field0000  

The min per -bit de -skew command bus train value of CSB0_A.  

 

DDRPHY_REG3A1   

Address: Operational Base + offset (0x0E84)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  
Field0000  

The min per -bit de -skew command bus train value of CSB1_A.  

 

DDRPHY_REG3A2   

Address: Operational Base + offset (0x0E88)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA0_A(Rank0).  

 

DDRPHY_REG3A3   

Address: Operational Base + offset (0x0E8C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA1_A(Rank0).  

 

DDRPHY_REG3A4   

Address: Operational Base + offset (0x0E90)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA2_A(Rank0).  

 

DDRPHY_REG3A5   

Address: Operational Base + offset (0x0E94)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA3_A(Rank0).  

 

DDRPHY_REG3A6   

Address: Operational Base + offset (0x0E98)  
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Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA4_A(Rank0).  

 

DDRPHY_REG3A7   

Address: Operational Base + offset (0x0E9C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA5_A(Rank0).  

 

DDRPHY_REG3A8   

Address: Operational Base + offset (0x0EA0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA0_A(Rank1).  

 

DDRPHY_REG3A9   

Address: Operational Base + offset (0x0EA4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA1_A(Rank1).  

 

DDRPHY_REG3AA   

Address: Operational Base + offset (0x0EA8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA2_A(Rank1).  

 

DDRPHY_REG3AB   

Address: Operational Base + offset (0x0EAC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA3_A(Rank1).  
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DDRPHY_REG3AC   

Address: Operational Base + offset (0x0EB0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA4_A(Rank1).  

 

DDRPHY_REG3AD   

Address: Operational Base + offset (0x0EB4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA5_A(Rank1).  

 

DDRPHY_REG3AE   

Address: Operational Base + offset (0x0EB8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min CA_VREF command bus train value of Channel 

A( Rank0).  

 

DDRPHY_REG3AF   

Address: Operational Base + offset (0x0EBC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min CA_VREF command bus train value of Channel 

A( Rank1).  

 

DDRPHY_REG3B0   

Address: Operational Base + offset (0x0EC0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  
Field0000  

The max per -bit de -skew command bus train value of CSB0_A.  

 

DDRPHY_REG3B1   

Address: Operational Base + offset (0x0EC4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  
Field0000  

The max per -bit de -skew command bus train value of CSB1_A.  
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DDRPHY_REG3B2   

Address: Operational Base + offset (0x0EC8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA0_A(Rank0).  

 

DDRPHY_REG3B3   

Address: Operational Base + offset (0x0ECC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA1_A(Rank0).  

 

DDRPHY_REG3B4   

Address: Operational Base + offset (0x0ED0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA2_A(Rank0).  

 

DDRPHY_REG3B5   

Address: Operational Base + offset (0x0ED4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA3_A(Rank0).  

 

DDRPHY_REG3B6   

Address: Operational Base + offset (0x0ED8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA4_A(Rank0).  

 

DDRPHY_REG3B7   

Address: Operational Base + offset (0x0EDC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA5_A(Rank0).  

 

DDRPHY_REG3B8   

Address: Operational Base + offset (0x0EE0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA0_A(Rank1).  

 

DDRPHY_REG3B9   

Address: Operational Base + offset (0x0EE4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA1_A(Rank1).  

 

DDRPHY_REG3BA   

Address: Operational Base + offset (0x0EE8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA2_A(Rank1).  

 

DDRPHY_REG3BB   

Address: Operational Base + offset (0x0EEC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA3_A(Rank1).  

 

DDRPHY_REG3BC   

Address: Operational Base + offset (0x0EF0)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA4_A(Rank1).  

 

DDRPHY_REG3BD   
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Address: Operational Base + offset (0x0EF4)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA5_A(Rank1).  

 

DDRPHY_REG3BE   

Address: Operational Base + offset (0x0EF8)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max CA_VREF command bus train value of Channel 

A(Rank0).  

 

DDRPHY_REG3BF   

Address: Operational Base + offset (0x0EFC)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max CA_VREF command bus train value of Channel 

A( Rank1).  

 

DDRPHY_REG3C0   

Address: Operational Base + offset (0x0F00)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  
Field0000  

The min per -bit de -skew command bus train value of CSB0_B.  

 

DDRPHY_REG3C1   

Address: Operational Base + offset (0x0F04)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  
Field0000  

The min per -bit de -skew command bus train value of CSB1_B.  

 

DDRPHY_REG3C2   

Address: Operational Base + offset (0x0F08)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA0_B(Rank0).  

 

DDRPHY_REG3C3   
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Address: Operational Base + offset (0x0F0C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA1_B(Rank0).  

 

DDRPHY_REG3C4   

Address: Operational Base + offset (0x0F10)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA2_B(Rank0).  

 

DDRPHY_REG3C5   

Address: Operational Base + offset (0x0F14)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA3_B(Rank0).  

 

DDRPHY_REG3C6   

Address: Operational Base + offset (0x0F18)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA4_B(Rank0).  

 

DDRPHY_REG3C7   

Address: Operational Base + offset (0x0F1C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA5_B(Rank0).  

 

DDRPHY_REG3C8   

Address: Operational Base + offset (0x0F20)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA0_B(Rank1).  

 

DDRPHY_REG3C9   

Address: Operational Base + offset (0x0F24)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA1_B(Rank1).  

 

DDRPHY_REG3CA   

Address: Operational Base + offset (0x0F28)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA2_B(Rank1).  

 

DDRPHY_REG3CB   

Address: Operational Base + offset (0x0F2C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA3_B(Rank1).  

 

DDRPHY_REG3CC   

Address: Operational Base + offset (0x0F30)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA4_B(Rank1).  

 

DDRPHY_REG3CD   

Address: Operational Base + offset (0x0F34)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min per -bit de -skew command bus train value of 

CA5_B(Rank1).  

 

DDRPHY_REG3CE   
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Address: Operational Base + offset (0x0F38)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min CA_VREF command bus train value of Channel 

A( Rank0).  

 

DDRPHY_REG3CF   

Address: Operational Base + offset (0x0F3C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The min CA_VREF command bus train value of Channel 

A( Rank1).  

 

DDRPHY_REG3D0   

Address: Operational Base + offset (0x0F40)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  
Field0000  

The max per -bit de -skew command bus train value of CSB0_B.  

 

DDRPHY_REG3D1   

Address: Operational Base + offset (0x0F44)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  
Field0000  

The max per -bit de -skew command bus train value of CSB1_B.  

 

DDRPHY_REG3D2   

Address: Operational Base + offset (0x0F48)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA0_B(Rank0).  

 

DDRPHY_REG3D3   

Address: Operational Base + offset (0x0F4C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA1_B(Rank0).  

 

DDRPHY_REG3D4   
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Address: Operational Base + offset (0x0F50)  

Bit  Attr  Reset Value  Description  

31:1  RO 0x00000000  reserved  

0 RO 0x0  

Field0000  

The max per -bit de -skew command bus train value of 

CA2_B(Rank0).  

 

DDRPHY_REG3D5   

Address: Operational Base + offset (0x0F54)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA3_B(Rank0).  

 

DDRPHY_REG3D6   

Address: Operational Base + offset (0x0F58)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA4_B(Rank0).  

 

DDRPHY_REG3D7   

Address: Operational Base + offset (0x0F5C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA5_B(Rank0).  

 

DDRPHY_REG3D8   

Address: Operational Base + offset (0x0F60)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA0_B(Rank1).  

 

DDRPHY_REG3D9   

Address: Operational Base + offset (0x0F64)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  
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Bit  Attr  Reset Value  Description  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA1_B(Rank1).  

 

DDRPHY_REG3DA   

Address: Operational Base + offset (0x0F68)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA2_B(Rank1).  

 

DDRPHY_REG3DB   

Address: Operational Base + offset (0x0F6C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA3_B(Rank1).  

 

DDRPHY_REG3DC   

Address: Operational Base + offset (0x0F70)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA4_B(Rank1).  

 

DDRPHY_REG3DD   

Address: Operational Base + offset (0x0F74)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max per -bit de -skew command bus train value of 

CA5_B(Rank1).  

 

DDRPHY_REG3DE   

Address: Operational Base + offset (0x0F78)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max CA_VREF command bus train value of Channel 

B( Rank0).  

 

DDRPHY_REG3DF   
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Address: Operational Base + offset (0x0F7C)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

Field0000  

The max CA_VREF command bus train value of Channel 

B( Rank1).  

 

DDRPHY_REG3E0   

Address: Operational Base + offset (0x0F80)  

Bit  Attr  Reset Value  Description  

31:6  RO 0x0000000  reserved  
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Bit  Attr  Reset Value  Description  

5:0  RO 0x07  

Field0000  

The current perbit skew state of the command bus. Using the  

reg_cmd_invdelaysel_sel(reg386[5:0]) to choose the observe  

command.  

6'h0: The perbit skew state of the CA0 for channel A(RANK0)  

6'h1: The perbit skew state of the CA1 for channel A(RANK0)  

6'h2: The perbit skew state of the CA2 for channel A(RANK0)  

6'h3: The perbit skew state of the CA3 for channel A(RANK0)  

6'h4: The perbit skew state of the CA4 for channel A(RANK0)  

6'h5: The perbit skew state of the CA5 for channel A(RANK0)  

6'h6: The perbit skew state of the CA0 for channel B(RANK0)  

6'h7: The perbit skew state of the CA1 for channel B(RANK0)  

6'h8: The perbit skew state of the CA2 for channel B(RANK0)  

6'h9: The perbit skew state of the CA3 for channel B(RANK0)  

6'ha: The perbit skew state of the CA4 for channel B(RANK0)  

6'hb: The perbit skew state of the CA5  for channel B(RANK0)  

6'hc: The perbit skew state of the CA0 for channel A(RANK1)  

6'hd: The perbit skew state of the CA1 for channel A(RANK1)  

6'he: The perbit skew state of the CA2 for channel A(RANK1)  

6'hf: The perbit skew state of the CA3 for channel A(R ANK1)  

6'h10: The perbit skew state of the CA4 for channel A(RANK1)  

6'h11: The perbit skew state of the CA5 for channel A(RANK1)  

6'h12: The perbit skew state of the CA0 for channel B(RANK1)  

6'h13: The perbit skew state of the CA1 for channel B(RANK1)  

6'h14:  The perbit skew state of the CA2 for channel B(RANK1)  

6'h15: The perbit skew state of the CA3 for channel B(RANK1)  

6'h16: The perbit skew state of the CA4 for channel B(RANK1)  

6'h17: The perbit skew state of the CA5 for channel B(RANK1)  

6'h18: The perbit skew state of the CK for channel A  

6'h19: The perbit skew state of the CKB for channel A  

6'h1a: The perbit skew state of the CKE0 for channel A  

6'h1b: The perbit skew state of the CKE1 for channel A  

6'h1c: The perbit skew state of the CSB0 for channel A  

6'h1d: The perbit skew state of the CSB1 for channel A  

6'h1e: The perbit skew state of the ODT0 for channel A  

6'h1f: The perbit skew state of the ODT1 for channel A  

6'h20: The perbit skew state of the CK for channel B  

6'h21: The perbit skew state of the CK B for channel B  

6'h22: The perbit skew state of the CKE0 for channel B  

6'h23: The perbit skew state of the CKE1 for channel B  

6'h24: The perbit skew state of the CSB0 for channel B  

6'h25: The perbit skew state of the CSB1 for channel B  

6'h26: The perbit sk ew state of the ODT0 for channel B  

6'h27: The perbit skew state of the ODT1 for channel B  
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1.4.3  Registers SummaryFor DDR Standby 

Name Offset Size 
Reset 
Value 

Description   

DDRSTDBY_CON0 0x0000 W 0x00002000 control register0 
DDRSTDBY_CON1 0x0004 W 0x00000000 control register1 
DDRSTDBY_STATUS0 0x0008 W 0x00000000 status register0 
Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access  

1.4.4  Detail Registers Description  

DDRSTDBY_CON0  

Address: Operational Base + offset (0x0000) 

Bit Attr Reset Value Description 

31:16 RW 0x0000 

idle_th 
Idle threshold time. 
Measured by clk_ddr_stdby(General is ddrphy4x/4). When the 
time of both memory scheduler and PCTL in idle status exceed 
idle_th, it will request PCTL to enter self-refresh. 

15:14 RO 0x0 reserved 
13 RW 0x1 reserved 
12:8 RO 0x00 reserved 

7 RW 0x0 
msch_gate_en 
1'b0: Disable memory scheduler gated  
1'b1: Enable memory scheduler gated 

6 RW 0x0 
ddrphy4x_gate_en 
1'b0: Disable ddrphy4x gated 
1'b1: Enable ddrphy4x gated 

5 RW 0x0 
upctl_core_clk_gate_en 

1'b0: Disable PCTL core_clk gated 
1'b1: Enable PCTL core_clk gated 

4 RW 0x0 
upctl_aclk_gate_en 

1'b0: Disable PCTL aclk gated 
1'b1: Enable PCTL aclk gated 

3 RO 0x0 reserved 

2 RW 0x0 
sysack_ext_dis 

1'b0: Exit standby mode need to wait assertion of sysack  
1'b1: Exit standby mode not need to wait assertion of sysack 

1 RW 0x0 
ctl_idle_en 
1'b0: Disable PCTL idle when DDRSTDBY is enabled. 
1'b1: Enable PCTL idle when DDRSTDBY is enabled. 

0 RW 0x0 
stdby_en 
1'b0: Disable DDRSTDBY function 
1'b1: Enable DDRSTDBY function 

 

DDRSTDBY_CON1  
Address: Operational Base + offset (0x0004)  

 Bit Attr Reset Value Description 

31:16 RW 0x0000 

cg_exit_th 
Clk gated exit threshold time. 
Measured by clk_ddr_stdby(General is ddrphy4x/4). 
If ddrphy4x_gate_en=1, cg_exit_th need consider the dll lock 
time of ddr phy. 

15:0 RW 0x0000 

cg_wait_th 
Clk gated wait threshold time. 
Measured by clk_ddr_stdby(General is ddrphy4x/4). Set this 
value to 0x0. 
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DDRSTDBY_STATUS0  
Address: Operational Base + offset (0x0008)  

 Bit Attr Reset Value Description 
31:14 RO 0x00000 reserved 

13 RO 0x0 
sysactive 
1'b0: PCTL is idle. 
1'b1: PCTL is active. 

12 RO 0x0 
sysack 
1'b0: Acknowdge the request of sysreq enter self-refresh. 
1'b1: Acknowdge the request of sysreq exit self-refresh. 

11 RO 0x0 
sysreq 
1'b0: Request PCTL enter self-refresh. 
1'b1: Request PCTL exit self-refresh. 

10 RO 0x0 
upctl_idle 
1'b0: PCTL is active. 
1'b1: PCTL Controller is idle. 

9 RO 0x0 
pwract 
1'b0: Memory scheduler is not active. 
1'b1: Memory scheduler is active. 

8 RO 0x0 
ddrstdby_gate 
1'b0: DDRSTDBY global gated is disabled. 
1'b1: DDRSTDBY global gated is enabled. 

7 RO 0x0 
stdby_en 
1'b0: DDRSTDBY is disabled. 
1'b1: DDRSTDBY is enabled. 

6:0 RO 0x00 

state 
7'b0000001: ST_NORMAL 
7'b0000010: ST_STDBY_WAIT_EN 
7'b0000100: ST_STDBY_SR_ENTRY 
7'b0001000: ST_STDBY_WAIT 
7'b0010000: ST_STDBY 
7'b0100000: ST_STDBY2 
7'b1000000: ST_STDBY_SR_EXIT 

1.4.5  Registers Summary For DDR Monitor 

Name Offset Size 
Reset 
Value 

Description   

DDRMON_IP_VERSION 0x0000 W 0x00000023 DDR Monitor IP Version 
DDRMON_CTRL 0x0004 W 0x00000008 DDR Monitor Control Register 
DDRMON_INT_STATUS 0x0008 W 0x00000000 Interrupt Status 
DDRMON_INT_MASK 0x000c W 0x00007FFF Interrupt mask control 
DDRMON_TIMER_COUNT 0x0010 W 0x00000000 The DFI Timer Threshold 

DDRMON_FLOOR_NUMBER 0x0014 W 0x00000000 
The Low Threshold in the 

Comparison of DDR Access 

DDRMON_TOP_NUMBER 0x0018 W 0x00000000 
The High Threshold in the 

Comparison of DDR Access 

DDRMON_DFI_ACT_NUM 0x001c W 0x00000000 
DFI Active Command 

Number 
DDRMON_DFI_WR_NUM 0x0020 W 0x00000000 DFI Write Command Number 
DDRMON_DFI_RD_NUM 0x0024 W 0x00000000 DFI Read Command Number 
DDRMON_COUNT_NUM 0x0028 W 0x00000000 Timer Count Number 

DDRMON_DFI_ACCESS_NUM 0x002c W 0x00000000 
DFI Read And Write 
Command Number 

DDRMON_TOP_LP_NUMBER 0x0030 W 0x00000000 
The High Threshold In The 
Comparison Of DDR Cke Low  
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Name Offset Size 
Reset 
Value 

Description   

DDRMON_FLOOR_LP_NUMBER 0x0034 W 0x00000000 
The Low Threshold In The 
Comparison Of DDR Cke Low  

DDRMON_DFI_SREX_NUM 0x0038 W 0x00000000 
Number Of Cke Low For DFI 
Self-refresh 

DDRMON_DFI_PDEX_NUM 0x003c W 0x00000000 
Number Of Cke Low For DFI 
Power Down 

DDRMON_DFI_CLKSTOP_NUM 0x0040 W 0x00000000 
Number Of Cke Low For DFI 
Clkstop 

DDRMON_DFI_LP_NUM 0x0044 W 0x00000000 Total Number Of Cke Low 
DDRMON_DFI_PHY_LP_NUM 0x0048 W 0x00000000 DDR Phy Low Power 

DDRMON_IF_CTRL 0x0200 W 0x00000000 
DDR Interface Control 
Register 

DDRMON_MSTID 0x0204 W 0x00000000 
Master And AXI ID Of DDR 
Command 

DDRMON_IDMSK 0x0208 W 0x00000000 
Master And AXI ID MASK Of 
DDR Command 

DDRMON_WR_START_ADDR 0x020c W 0x00000000 Write Start Address 
DDRMON_WR_END_ADDR 0x0210 W 0x00000000 Write End Address 
DDRMON_RD_START_ADDR 0x0214 W 0x00000000 Read Start Address 
DDRMON_RD_END_ADDR 0x0218 W 0x00000000 Read End Address 

DDRMON_FIFO0_ADDR 0x0240 W 0x00000000 
DDR Controller Interface 
Address FIFO0 

DDRMON_FIFO0_ID 0x0244 W 0x00000000 
DDR Controller Interface 
Command ID FIFO0 

DDRMON_FIFO1_ADDR 0x0248 W 0x00000000 
DDR Controller Interface 
Address FIFO1 

DDRMON_FIFO1_ID 0x024c W 0x00000000 
DDR Controller Interface 
Command ID FIFO1 

DDRMON_FIFO2_ADDR 0x0250 W 0x00000000 
DDR Controller Interface 
Address FIFO2 

DDRMON_FIFO2_ID 0x0254 W 0x00000000 
DDR Controller Interface 
Command ID FIFO2 

DDRMON_FIFO3_ADDR 0x0258 W 0x00000000 
DDR Controller Interface 
Address FIFO3 

DDRMON_FIFO3_ID 0x025c W 0x00000000 
DDR Controller Interface 
Command ID FIFO3 

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

1.4.6  Detail Registers Description  

DDRMON_IP_VERSION  
Address: Operational Base + offset (0x0000)  

 Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:0 RO 0x23 
ip_version 
DDR monitor IP version 

 
DDRMON_CTRL  
Address: Operational Base + offset (0x0004)  
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 Bit Attr Reset Value Description 

31:16 RW 0x0000 

write_enable 
When bit 16=1, bit 0 can be written by software. 
When bit 16=0, bit 0 cannot be written by software. 
When bit 17=1, bit 1 can be written by software.  
When bit 17=0, bit 1 cannot be written by software. 
...... 
When bit 31=1, bit 15 can be written by software.  
When bit 31=0, bit 15 cannot be written by software. 

15:6 RO 0x000 reserved 

5 RW 0x0 
ddr4_en 
1'b1: Enable 
1'b0: Disable 

4 RW 0x0 
lpddr4_en 
1'b1: Enable 
1'b0: Disable 

3 RW 0x1 
hardware_en 
1'b1: Enable 
1'b0: Disable 

2 RW 0x0 

lpddr23_en 
Enable lpddr3 
1'b1: Enable 
1'b0: Disable 

1 RW 0x0 
software_en 
1'b1: Enable 
1'b0: Disable 

0 RW 0x0 
timer_cnt_en 
1'b1: Enable 
1'b0: Disable 

 
DDRMON_INT_STATUS  

Address: Operational Base + offset (0x0008)  

 Bit Attr Reset Value Description 
31:11 RO 0x000000 reserved 

12 RW 0x0 
rd_addr_hit 
This is the interrupt status read address hit the setting range. 

11 RW 0x0 
wr_addr_hit 
This is the interrupt status write address hit the setting range. 

10 RW 0x0 
over_int_phy_dfilp 
This is the interrupt status of DDR PHY DFI power down number 
over than high threshold. 

9 RW 0x0 
below_int_phy_dfilp 
This is the interrupt status of DDR PHY DFI power down number 
less than low threshold. 

8 RW 0x0 
over_int_clkstop 
This is the interrupt status of DDR clk stop number over than 

high threshold. Only valid for lpddr3/lpddr4. 

7 RW 0x0 
below_int_clkstop 
This is the interrupt status of DDR clk stop number less than low 
threshold. Only valid for lpddr3/lpddr4. 

6 RO 0x0 
over_int_pdex 
This is the interrupt status of DDR power down number over 
than high threshold. 

5 RO 0x0 
below_int_pdex 
This is the interrupt status of DDR power down number less than 

low threshold. 



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         184  

 Bit Attr Reset Value Description 

4 RW 0x0 
compare_statistics 
This is the interrupt status to statistics the number of activate, 
write or read command and so on. 

3 RW 0x0 
over_int_srex 
This is the interrupt status of DDR self refresh number over than 

high threshold. 

2 RW 0x0 
below_int_srex 
This is the interrupt status of DDR self refresh number less than 

low threshold. 

1 RO 0x0 
over_int 
This is the interrupt status of DDR read and write burst number 
more than high threshold. 

0 RO 0x0 
below_int 
This is the interrupt status of DDR read and write burst number 
less than low threshold. 

 

DDRMON_INT_MASK   

Address: Operational Base + offset (0x000C)  

Bit  Attr  Reset Value  Description  

31:27  RO 0x00  reserved  

26:16  RW 0x000  

write_enable  

When bit 16=1, bit 0 can be written by softwar.  

When bit 16=0, bit 0 cannot be written by software.  

When bit 17=1, bit 1 can be written by software.  

When bit 17=0, bit 1 cannot be written by software.  

......  

When bit 31=1, bit 15 can be written by software.  

When bit 31=0, bit 15 cannot be written by software.  

15  RO 0x0  reserved  

14  RW 0x1  reserved  

13  RW 0x1  reserved  

12  RW 0x1  

rd_addr_hit_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  

11  RW 0x1  

wr_addr_hit_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  

10  RW 0x1  

over_int_phy_lp_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  

9 RW 0x1  

below_int_phy_lp_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  

8 RW 0x1  

over_int_clkstop_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  
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Bit  Attr  Reset Value  Description  

7 RW 0x1  

below_int_clkstop_mask  

Interrupt mask control, when bit set to 1'b1 , the corresponding 

interrupt will disable.  

6 RO 0x1  

over_int_pdex_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  

5 RO 0x1  

below_int_pdex_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  

4 RW 0x1  

compare_statistics_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  

3 RW 0x1  

over_int_srex_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will di sable.  

2 RW 0x1  

below_int_srex_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  

1 RO 0x1  

over_int_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  

0 RO 0x1  

below_int_mask  

Interrupt mask control, when bit set to 1'b1, the corresponding 

interrupt will disable.  

 

DDRMON_TIMER_COUNT  
Address: Operational Base + offset (0x0010)  

 Bit Attr Reset Value Description 

31:0 RW 0x00000000 

timer_count 
The timer counter threshold, the statistics of DDR access only be 

done when timer counter is less then this threshold in hardware 
mode, in OSC clock cycle. 

 
DDRMON_FLOOR_NUMBER  
Address: Operational Base + offset (0x0014)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
floor_number 
The low threshold in the comparison of DDR access. 

 
DDRMON_TOP_NUMBER  
Address: Operational Base + offset (0x0018)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
top_number 
The high threshold in the comparison of DDR access. 

 

DDRMON_DFI_ACT_NUM  
Address: Operational Base + offset (0x001c)  
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 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
dfi_act_num 
DFI active command number in the statistics range. 

 
DDRMON_DFI_WR_NUM  
Address: Operational Base + offset (0x0020)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
dfi_wr_num 
DFI write command number in the statistics range. 

 

DDRMON_DFI_RD_NUM  
Address: Operational Base + offset (0x0024)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
dfi_rd_num 
DFI read command number in the statistics range. 

 
DDRMON_COUNT_NUM  

Address: Operational Base + offset (0x0028)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
dfi_count_num 
The DFI counter number in the statistics range, in DDR clock 

cycle. 
 

DDRMON_DFI_ACCESS_NUM  
Address: Operational Base + offset (0x002c)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
dfi_access_num 
DFI read and write command number in the statistics range. 

 
DDRMON_TOP_LP_NUMBER  

Address: Operational Base + offset (0x0030)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
top_lp_number 
The high threshold in the comparison of DDR self-refresh, power 

down or clkstop. 
 

DDRMON_FLOOR_LP_NUMBER  
Address: Operational Base + offset (0x0034)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
floor_lp_number 
The low threshold in the comparison of DDR self-refresh, power 

down or clkstop. 
 

DDRMON_DFI_SREX_NUM  
Address: Operational Base + offset (0x0038)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
dfi_srex_num 
DFI self-refresh number during cke low. 

 
DDRMON_DFI_PDEX_NUM  

Address: Operational Base + offset (0x003c)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
dfi_pdex_num 
DFI power down number during cke low. 
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DDRMON_DFI_CLKSTOP_NUM  
Address: Operational Base + offset (0x0040)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
dfi_clkstop_num 
DFI clkstop number during cke low. Only valid for lpddr3/4. 

 

DDRMON_DFI_LP_NUM  
Address: Operational Base + offset (0x0044)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
dfi_lp_num 
The sum of DFI self-refresh, power down and clkstop number 

during cke low. 
 

DDRMON_DFI_PHY_LP_NUM  
Address: Operational Base + offset (0x0048)  

 Bit Attr Reset Value Description 

31:0 RW 0x00000000 
dfi_phy_lp_num 
Phy low power count number during the time both dfi_lp_req and 
dfi_lp_ack assert.  

 

DDRMON_IF_CTRL  
Address: Operational Base + offset (0x0200)  

 Bit Attr Reset Value Description 

31:16 RW 0x0000 

write_enable 
When bit 16=1, bit 0 can be written by software. 
When bit 16=0, bit 0 cannot be written by software. 
When bit 17=1, bit 1 can be written by software.  
When bit 17=0, bit 1 cannot be written by software. 
...... 
When bit 31=1, bit 15 can be written by software. 
When bit 31=0, bit 15 cannot be written by software. 

15:3 RO 0x0000 reserved 

2 RW 0x0 
if_mon_en 
1'b1: Enable 
1'b0: Disable 

1 RO 0x0 reserved 

0 RW 0x0 
direction 
1'b1: Read 
1'b0: Write 

 
DDRMON_MSTID  

Address: Operational Base + offset (0x0204)  

 Bit Attr Reset Value Description 
31:17 RO 0x0000 reserved 

16:0 RW 0x00000 
ddr_mstid 
High 7 bits: Master ID 
Low 10 bits: AXI command ID 

 
DDRMON_IDMSK  
Address: Operational Base + offset (0x0208)  

 Bit Attr Reset Value Description 
31:17 RO 0x0000 reserved 

16:0 RW 0x00000 
ddr_idmsk 
When bit set to high, this bit of MSTID will be masked, and does 
not take part in the ID comparison. 
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DDRMON_WR_START_ADDR  
Address: Operational Base + offset (0x020c)  

 Bit Attr Reset Value Description 

31:0 RW 0x00000000 
wr_start_addr 
Write start address for address comparison. 

 

DDRMON_WR_END_ADDR  
Address: Operational Base + offset (0x0210)  

 Bit Attr Reset Value Description 

31:0 RW 0x00000000 
wr_end_addr 
Write end address for address comparison. 

 
DDRMON_RD_START_ADDR  

Address: Operational Base + offset (0x0214)  

 Bit Attr Reset Value Description 

31:0 RW 0x00000000 
rd_start_addr 
Read start address for address comparison. 

 
DDRMON_RD_END_ADDR  
Address: Operational Base + offset (0x0218)  

 Bit Attr Reset Value Description 

31:0 RW 0x00000000 
rd_end_addr 
Read end address for address comparison. 

 
DDRMON_FIFO0_ADDR  
Address: Operational Base + offset (0x0240)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
ddr_fifo0_addr 
DDR controller interface address FIFO0. 

 

DDRMON_FIFO0_ID  
Address: Operational Base + offset (0x0244)  

 Bit Attr Reset Value Description 
31:17 RO 0x0000 reserved 

16:0 RO 0x00000 
ddr_fifo0_id 
DDR controller interface command ID FIFO0. 

 
DDRMON_FIFO1_ADDR  
Address: Operational Base + offset (0x0248)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
ddr_fifo1_addr 
DDR controller interface address FIFO1. 

 
DDRMON_FIFO1_ID  
Address: Operational Base + offset (0x024c)  

 Bit Attr Reset Value Description 
31:17 RO 0x0000 reserved 

16:0 RO 0x00000 
ddr_fifo1_id 
DDR controller interface command ID FIFO1. 

 
DDRMON_FIFO2_ADDR  

Address: Operational Base + offset (0x0250)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
ddr_fifo2_addr 
DDR controller interface address FIFO2. 
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DDRMON_FIFO2_ID  
Address: Operational Base + offset (0x0254)  

 Bit Attr Reset Value Description 
31:17 RO 0x0000 reserved 

16:0 RO 0x00000 
ddr_fifo2_id 
DDR controller interface command ID FIFO2. 

 
DDRMON_FIFO3_ADDR  

Address: Operational Base + offset (0x0258)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
ddr_fifo3_addr 
DDR controller interface address FIFO3. 

 
DDRMON_FIFO3_ID  

Address: Operational Base + offset (0x025c)  

 Bit Attr Reset Value Description 
31:17 RO 0x0000 reserved 

16:0 RO 0x00000 
ddr_fifo3_id 
DDR controller interface command ID FIFO3. 

1.5  Interface Description  
DDR IOs from DDR PHY are listed as following Table. 

Table 1-1DDR IO description 

The DDR PHY supports more than one SDRAM type and the command pad of DDR PHY is 

named in the format of DDR4. The PHY supports different command map for different 
SDRAM type and also supports to use the register to control the map between the 
commands, and then the user can be very conveniently to design the Combo Memory 

System based on the different command map function. The default command map 
relationship shows in the following table. When the user uses the 
mem_select[2:0](reg01[2:0])to choose the memory type, the command will change to the 

default command map. The user should accord to the following table to connect the 
command pad to the SDRAM pad. 

Table 1-2 DDR IO Mapping Table 

Pin Name Description 

CK Positive differential clock 

CKB Negative differential clock 

CKE Active-high clock enable signal for two chip select. 

CSBi (i=0,1) Active-low chip select signal. There are two chip select. 

ACTN Activation command input.  

BA[1:0] 
BG[1:0] 

Bank address signal. 
For DDR3, BA0 should connect to the BA0.  
BA1 should connect to BA1. BG0 should connect to BA2. For 

DDR4, please connect directly. Unused for LPDDRn. 

A[17:0] Address signal. 

DQ[31:0] Bidirectional data line 

DQS[3:0] Positive differential bidirectional data strobes 

DQSB[3:0] Negative differential bidirectional data strobes. 

DM[3:0] Active-low data mask signal. 

ODTi (i=0,1) On-Die Termination output signal for two chip select. 

RESETN Reset signal. 
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At the PHY top-level, the mapping relationships between the DQ pads and 
dfi_wrdata/dfi_rddata shows in the following table. When connecting a DDR3/DDR4/LPDDR3 
memory to the interface, there is a default mapping between the DDR3/DDR4/LPDDR3 

signals to the PHY top-level pins. 
Table 1-3 Default DDR DQ IO Mapping Table for DDR3/DDR4/LPDDR3 

PHY TOP-LEVEL PINS SDRAM dfi_wrdata/dfi_rddata 

A_DQ[7:0] DQ[7:0] dfi_wrdata[7:0]/dfi_rddata[7:0] 

A_DQ[15:8] DQ[15:8] dfi_wrdata[15:8]/dfi_rddata[15:8] 

B_DQ[7:0] DQ[15:8] dfi_wrdata[23:16]/dfi_rddata[23:16] 

B_DQ[15:8] DQ[31:24] dfi_wrdata[31:24]/dfi_rddata[31:24] 

When connecting a LPDDR 4 memory to the PHY top - level, there is a fixed  mapping between 

the LPDDR 4 DQ  signals to the  PHY top - level pins.  
Table 1-4 Default DDR DQ IO Mapping Table for LPDDR4 

PHY TOP-LEVEL PINS SDRAM dfi_wrdata/dfi_rddata 

A_DQ[7:0] DQ[15:8] dfi_wrdata[7:0]/dfi_rddata[7:0] 

A_DQ[15:8] DQ[23:16] dfi_wrdata[15:8]/dfi_rddata[15:8] 

B_DQ[23:16] DQ[7:0] dfi_wrdata[23:16]/dfi_rddata[23:16] 

B_DQ[31:24] DQ[31:24] dfi_wrdata[31:24]/dfi_rddata[31:24] 

1.6  Application Notes  

CMD PAD OF PHY 

(DDR4) 
DDR3 LPDDR3 LPDDR4 

A0 A3 A3 CKE1_A 

A1 BA1 - CKE0_B 

A2 A9 A9 A4_A 

A3 A15 - A5_B 

A4 A6 A6 CK_A 

A5 A12 - ODT0_B 

A6 BA2 - A0_A 

A7 A4 A4 ODT0_A 

A8 A1 A1 CKE0_A 

A9 A5 A5 A5_A 

A10 A8 A8 CLKB_A 

A11 A7 A7 CA2_A 

A12 RASN - CA1_A 

A13 A13 - CA3_A 

A14 A14 - CSB1_B 

A15 A10 - CA0_B 

A16 A11 - CSB0_B 

A17 - - - 

ACTN CKE CKE CA3_B 

BA0 CSB1 CSB1 CSB0_A 

BA1 WEN - CKE1_B 

BG0 ODT1 ODT1 CSB1_A 

BG1 A2 A2 ODT1_A 

CKE CASB - CA1_B 

CKB CKB CKB CKB_B 

CK CK CK CK_B 

CSB0 ODT0 ODT0 CA2_B 

CSB1 BA0 - - 

ODT0 CSB0 CSB0 CA4_B 

ODT1 A0 A0 ODT1_B 

RESETN RESETN - RESETN 
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1.6.1  Initialization 

1. PCTL & DDR PHY Initialization 

1. Assert the resets (presetn, core_ddrc_rstn and aresetn_0 of PCTL) 
2. Configure PLL of DDR PHY and wait PLL lock. 
3. De-assert presetn if clocks are active and stable. 

4. Initial PCTL register and PHY Register 
5. Start PHY initialization with DFIMISC[5] register of PCTL 
6. De-assert the remaining resets (core_ddrc_rstn and aresetn_0 of PCTL) 

7. Wait PCTL initialization done (STAT.operation_mode==normal) 
8. Start PHY dqs calibration with PHYREG2 register and wait calibration finish with PHY 
REG91 register. 

9. (Optional) After dqs calibration, start write levelling training with PHYREG2 register and 
wait write levelling training finish with PHY REG92 register. 
10. Start to write and read 

2. DDR3/DDR3L Initialization Sequence 
The initialization steps for DDR3/DDR3L SDRAMs are as follows: 
1. Power-up. 

2. Maintain dfi_reset_n low for duration specified by INIT1.dram_rstn_x1024. Specification 
requires at least 200 us with stable power. 
3. Issue NOP/deselect for duration specified by INIT0.pre_cke_x1024. Specification requires 

at least 500us. 
4. Assert CKE and issue NOP/deselect for INIT0.post_cke_x1024 (specification requires at 
least tXPR). 

5. Issue MRS (mode register set) command to load MR2 with INIT4.emr2 value followed by 
NOP/deselect for duration of DRAMTMG3.t_mrd. 
6. Issue MRS command to load MR3 with INIT4.emr3 followed by NOP/deselect for duration 

of DRAMTMG3.t_mrd. 
7. Issue MRS command to load MR1 with INIT4.emr followed by NOP/deselect for duration of 

DRAMTMG3.t_mrd. 
8. Issue MRS command to load MR0 with INIT3.mr followed by NOP/deselect for duration of 
DRAMTMG3.t_mod. 

9. Issue ZQCL command to start ZQ calibration and wait for INIT5.dev_zqinit_x32. 
10. Wait for INIT5.dev_zqinit_x32 counting to finish. Ensure wait from step 8 is larger than 
tDLLK. 

11. The PCTL controller is now ready for normal operation. 
3. DDR4 Initialization Sequence 
The initialization steps for DDR4 SDRAMs are as follows: 

1. Power-up. 
2. Maintain dfi_reset_n low for duration specified by INIT1.dram_rstn_x1024. Specification 
requires at least 200 us with stable power. 

3. Issue NOP/deselect for duration specified by INIT0.pre_cke_x1024. Specification requires 
at least 500 us. 
4. Assert CKE and issue NOP/deselect for INIT0.post_cke_x1024 (specification requires at 

least tXPR). 
5. Issue MRS (mode register set) command to load MR3 with INIT4.emr3 value followed by 
NOP/deselect for duration of DRAMTMG3.t_mrd. 

6. Issue MRS (mode register set) command to load MR6 with INIT7.mr6 value followed by 
NOP/deselect for duration of DRAMTMG3.t_mrd. 
7. Issue MRS (mode register set) command to load MR5 with INIT6.mr5 value followed by 

NOP/deselect for duration of DRAMTMG3.t_mrd. 
8. Issue MRS (mode register set) command to load MR4 with INIT7.mr4 value followed by 
NOP/deselect for duration of DRAMTMG3.t_mrd. 

9. Issue MRS command to load MR2 with INIT4.emr2 followed by NOP/deselect for duration 
of DRAMTMG3.t_mrd. 
10. Issue MRS command to load MR1 with INIT4.emr followed by NOP/deselect for duration 

of DRAMTMG3.t_mrd. 
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11. Issue MRS command to load MR0 with INIT3.mr followed by NOP/deselect for duration 
of DRAMTMG3.t_mod. 
12. Issue ZQCL command to start ZQ calibration and wait for INIT5.dev_zqinit_x32. 

13. Wait for INIT5.dev_zqinit_x32 counting to finish. Ensure wait from step 8 is larger than 
tDLLK. 
14. The PCTL controller is now ready for normal operation. 

4. LPDDR3 Initialization Sequence 
The initialization steps for LPDDR3 SDRAMs are as follows: 
1. Power-up. 

2. CKE is held low for a duration specified by INIT0.pre_cke_x1024. The clock is checked to 
be stable for duration specified by INIT2.min_stable_clock_x1 (minimum of 5 clock cycles) 

prior to the first low to high transition of CKE. 
3. Assert CKE for INIT0.post_cke_x1024 (specification requires at least 200 us). 
4. A MRW (Reset) command is issued to MRW63 register. Values of MA<7:0> = 3FH and 

OP<7:0> =00H is used for this command. The MRW reset command brings the device to the 
device auto initialization (resetting) state in the power-on initialization sequence. 
5. Issue NOP/deselect for duration specified by INIT2.idle_after_reset_x32 (specification 

requires 1 us minimum) and INIT5.max_auto_init_x1024 (specification requires maximum 
time of 10 us). 
6. An MRW ZQ initialization calibration command is issued to the memory to register MR10 

to initiate the ZQ calibration. Values of MA<7:0> = 0AH and OP<7:0>= FFH is used for this 
command. 
7. Issue NOP/deselect for duration specified by INIT5.dev_zqinit_x32 (specification requires 

a minimum time of 1us). 
8. Program MR2 register by setting MR2 register to INIT3.emr followed by a NOP/deselect 
for a duration specified by DRAMTMG3.t_mrw (typical value of 5 clock cycles). 

9. Program MR1 register by setting MR1 register to INIT3.mr followed by a NOP/deselect for 
a duration specified by DRAMTMG3.t_mrw (typical value of 5 clock cycles). 
10. Program MR3 register by setting MR3 register to INIT4.emr2 followed by a NOP/deselect 

for a duration specified by DRAMTMG3.t_mrw (typical value of 5 clock cycles). 
11. Schedule multiple all bank refresh. 
12. The PCTL controller is now ready for normal operation. 

5. LPDDR4 Initialization Sequence 
The initialization steps for LPDDR4 SDRAMs are as follows: 
1. Power-up. 

2. Maintain dfi_reset_n and dfi_reset_n_ref low for duration specified by 
INIT1.dram_rstn_x1024.Specification requires at least 200 us with stable power. 
3. Issue NOP/deselect for duration specified by INIT0.pre_cke_x1024. Specification requires 

at least 2ms. 
4. Assert CKE and issue NOP/deselect for INIT0.post_cke_x1024. Specification requires at 
least 2 us. 

5. Issue MRS (mode register set) command to load MR13 with INIT4.emr3 value followed by  
NOP/deselect for duration of DRAMTMG3.t_mrw. 
6. Issue MRS (mode register set) command to load MR1 with INIT3.mr value followed by  

NOP/deselect for duration of DRAMTMG3.t_mrw. 
7. Issue MRS (mode register set) command to load MR2 with INIT3.emr value followed by  
NOP/deselect for duration of DRAMTMG3.t_mrw. 

8. Issue MRS (mode register set) command to load MR3 with INIT4.emr2 value followed by  
NOP/deselect for duration of DRAMTMG3.t_mrd. 
9. Issue ZQCal Start command and wait for ZQCTL0.t_zq_long_nop. 

10. Issue ZQCal Latch command and wait for ZQCTL0.t_zq_short_nop. 
11. Schedule multiple refresh. 

12. The PCTL controller is now ready for normal operation. 

1.6.2  High Speed IO Drive Strength 

The register related to the CMD IO drive strength shows in the following table. 
Table 1-5 The related register of the CMD IO drive strength 
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ADDR BIT DEFAULT DESCRIPTIONS 

0x400 [4:0] 0xe The pull-down resistance of CMD except CK. 

The resistance relation with the configuration show in CMD 
driver strength table. 

0x404 [4:0] 0xe The pull-up resistance of CMD except CK. 
The resistance relation with the configuration show in CMD 
driver strength table. 

0x408 [4:0] 0xe The pull-down resistance of CK and CKB. 
The resistance relation with the configuration show in CMD 
driver strength table. 

0x40c [4:0] 0xe The pull-up resistance of CK and CKB. 
The resistance relation with the configuration show in CMD 

driver strength table. 
Table 1-6 DDR4/LPDDR3 CMD drive strength table 

Control bit 5'b00000 5'b00001 5'b00010 5'b00011 units 

Pull-up/down +Ŝ 569.8 284.9 189.9 ohm 

Control bit 5'b00100 5'b00101 5'b00110 5'b00111 ohm 

Pull-up/down 142.4 114 94.97 81.4 ohm 

Control bit 5'b01000 5'b01001 5'b01010 5'b01011 ohm 

Pull-up/down 71.23 63.31 56.98 51.8 ohm 

Control bit 5'b01100 5'b01101 5'b01110 5'b01111 ohm 

Pull-up/down 47.48 43.83 40.7 37.99 ohm 

Control bit 5'b10000 5'b10001 5'b10010 5'b10011 ohm 

Pull-up/down 71.23 63.31 56.98 51.8 ohm 

Control bit 5'b10100 5'b10101 5'b10110 5'b10111 ohm 

Pull-up/down 47.48 43.83 40.7 37.99 ohm 

Control bit 5'b11000 5'b11001 5'b11010 5'b11011 ohm 

Pull-up/down 35.61 33.52 31.66 29.99 ohm 

Control bit 5'b11100 5'b11101 5'b11110 5'b11111 ohm 

Pull-up/down 28.49 27.13 25.9 24.77 ohm 

Table 1-7 DDR3 CMD drive strength table 

Control bit 5'b00000 5'b00001 5'b00010 5'b00011 units 

Pull-up/down +Ŝ 506.1 253.1 168.7 ohm 

Control bit 5'b00100 5'b00101 5'b00110 5'b00111 ohm 

Pull-up/down 126.5 101.2 84.36 72.31 ohm 

Control bit 5'b01000 5'b01001 5'b01010 5'b01011 ohm 

Pull-up/down 63.27 56.24 50.62 46.02 ohm 

Control bit 5'b01100 5'b01101 5'b01110 5'b01111 ohm 

Pull-up/down 42.18 38.94 36.15 33.74 ohm 

Control bit 5'b10000 5'b10001 5'b10010 5'b10011 ohm 

Pull-up/down 63.27 56.24 50.62 46.02 ohm 

Control bit 5'b10100 5'b10101 5'b10110 5'b10111 ohm 

Pull-up/down 42.18 38.94 36.15 33.74 ohm 

Control bit 5'b11000 5'b11001 5'b11010 5'b11011 ohm 

Pull-up/down 31.64 29.77 28.12 26.64 ohm 

Control bit 5'b11100 5'b11101 5'b11110 5'b11111 ohm 

Pull-up/down 25.31 24.1 23.01 22.01 ohm 

Table 1-8 LPDDR4 CMD drive strength table 

Control bit 5'b00000 5'b00001 5'b00010 5'b00011 units 

Pull-up/down +Ŝ 606.3 303.1 202.1 ohm 

Control bit 5'b00100 5'b00101 5'b00110 5'b00111 ohm 

Pull-up/down 151.6 121.3 101 86.61 ohm 

Control bit 5'b01000 5'b01001 5'b01010 5'b01011 ohm 
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Pull-up/down 75.79 67.37 60.63 55.12 ohm 

Control bit 5'b01100 5'b01101 5'b01110 5'b01111 ohm 

Pull-up/down 50.52 46.64 43.31 40.42 ohm 

Control bit 5'b10000 5'b10001 5'b10010 5'b10011 ohm 

Pull-up/down 75.79 67.37 60.63 55.12 ohm 

Control bit 5'b10100 5'b10101 5'b10110 5'b10111 ohm 

Pull-up/down 50.52 46.64 43.31 40.42 ohm 

Control bit 5'b11000 5'b11001 5'b11010 5'b11011 ohm 

Pull-up/down 37.89 35.66 33.68 31.91 ohm 

Control bit 5'b11100 5'b11101 5'b11110 5'b11111 ohm 

Pull-up/down 30.31 28.87 27.56 26.36 ohm 

Table 1-9 DDR4/LPDDR3 DQ/DQS drive strength table 

Control bit 5'b00000 5'b00001 5'b00010 5'b00011 units 

Pull-up/down +Ŝ 569.8 284.9 189.9 ohm 

Control bit 5'b00100 5'b00101 5'b00110 5'b00111 ohm 

Pull-up/down 142.4 114 94.97 81.4 ohm 

Control bit 5'b01000 5'b01001 5'b01010 5'b01011 ohm 

Pull-up/down 71.23 63.31 56.98 51.8 ohm 

Control bit 5'b01100 5'b01101 5'b01110 5'b01111 ohm 

Pull-up/down 47.48 43.83 40.7 37.99 ohm 

Control bit 5'b10000 5'b10001 5'b10010 5'b10011 ohm 

Pull-up/down 71.23 63.31 56.98 51.8 ohm 

Control bit 5'b10100 5'b10101 5'b10110 5'b10111 ohm 

Pull-up/down 47.48 43.83 40.7 37.99 ohm 

Control bit 5'b11000 5'b11001 5'b11010 5'b11011 ohm 

Pull-up/down 35.61 33.52 31.66 29.99 ohm 

Control bit 5'b11100 5'b11101 5'b11110 5'b11111 ohm 

Pull-up/down 28.49 27.13 25.9 24.77 ohm 

Table 1-10 DDR4/LPDDR3 DQ/DQSODT resistance table 

Control bit 5'b00000 5'b00001 5'b00010 5'b00011 units 

Pull-up/down +Ŝ 973.1 493.2 327.3 ohm 

Control bit 5'b00100 5'b00101 5'b00110 5'b00111 ohm 

Pull-up/down 246.6 196.8 164.4 140.7 ohm 

Control bit 5'b01000 5'b01001 5'b01010 5'b01011 ohm 

Pull-up/down 123.3 109.4 98.65 89.57 ohm 

Control bit 5'b01100 5'b01101 5'b01110 5'b01111 ohm 

Pull-up/down 82.21 75.8 70.46 65.71 ohm 

Control bit 5'b10000 5'b10001 5'b10010 5'b10011 ohm 

Pull-up/down 123.3 109.4 98.65 89.57 ohm 

Control bit 5'b10100 5'b10101 5'b10110 5'b10111 ohm 

Pull-up/down 82.21 75.8 70.46 65.71 ohm 

Control bit 5'b11000 5'b11001 5'b11010 5'b11011 ohm 

Pull-up/down 61.65 57.98 54.8 51.88 ohm 

Control bit 5'b11100 5'b11101 5'b11110 5'b11111 ohm 

Pull-up/down 49.32 46.94 44.84 42.86 ohm 

Table 1-11 DDR3 DQ/DQS drive strength table 

Control bit 5'b00000 5'b00001 5'b00010 5'b00011 units 

Pull-up/down +Ŝ 506.1 253.1 168.7 ohm 

Control bit 5'b00100 5'b00101 5'b00110 5'b00111 ohm 

Pull-up/down 126.5 101.2 84.36 72.31 ohm 

Control bit 5'b01000 5'b01001 5'b01010 5'b01011 ohm 

Pull-up/down 63.27 56.24 50.62 46.02 ohm 
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Control bit 5'b01100 5'b01101 5'b01110 5'b01111 ohm 

Pull-up/down 42.18 38.94 36.15 33.74 ohm 

Control bit 5'b10000 5'b10001 5'b10010 5'b10011 ohm 

Pull-up/down 63.27 56.24 50.62 46.02 ohm 

Control bit 5'b10100 5'b10101 5'b10110 5'b10111 ohm 

Pull-up/down 42.18 38.94 36.15 33.74 ohm 

Control bit 5'b11000 5'b11001 5'b11010 5'b11011 ohm 

Pull-up/down 31.64 29.77 28.12 26.64 ohm 

Control bit 5'b11100 5'b11101 5'b11110 5'b11111 ohm 

Pull-up/down 25.31 24.1 23.01 22.01 ohm 

Table 1-12 DDR3 DQ/DQS ODT resistance table 

Control bit 5'b00000 5'b00001 5'b00010 5'b00011 units 

Pull-up/down +Ŝ 952.8 482.7 320.4 ohm 

Control bit 5'b00100 5'b00101 5'b00110 5'b00111 ohm 

Pull-up/down 241.4 192.6 160.9 137.7 ohm 

Control bit 5'b01000 5'b01001 5'b01010 5'b01011 ohm 

Pull-up/down 120.7 107.1 96.54 87.66 ohm 

Control bit 5'b01100 5'b01101 5'b01110 5'b01111 ohm 

Pull-up/down 80.45 74.19 68.96 64.31 ohm 

Control bit 5'b10000 5'b10001 5'b10010 5'b10011 ohm 

Pull-up/down 120.7 107.1 96.54 87.66 ohm 

Control bit 5'b10100 5'b10101 5'b10110 5'b10111 ohm 

Pull-up/down 80.45 74.19 68.96 64.31 ohm 

Control bit 5'b11000 5'b11001 5'b11010 5'b11011 ohm 

Pull-up/down 60.34 56.75 53.63 50.78 ohm 

Control bit 5'b11100 5'b11101 5'b11110 5'b11111 ohm 

Pull-up/down 48.27 45.94 43.88 41.95 ohm 

Table 1-13 LPDDR4 DQ/DQS drive strength table 

Control bit 5'b00000 5'b00001 5'b00010 5'b00011 units 

Pull-up/down +Ŝ 606.3 303.1 202.1 ohm 

Control bit 5'b00100 5'b00101 5'b00110 5'b00111 ohm 

Pull-up/down 151.6 121.3 101 86.61 ohm 

Control bit 5'b01000 5'b01001 5'b01010 5'b01011 ohm 

Pull-up/down 75.79 67.37 60.63 55.12 ohm 

Control bit 5'b01100 5'b01101 5'b01110 5'b01111 ohm 

Pull-up/down 50.52 46.64 43.31 40.42 ohm 

Control bit 5'b10000 5'b10001 5'b10010 5'b10011 ohm 

Pull-up/down 75.79 67.37 60.63 55.12 ohm 

Control bit 5'b10100 5'b10101 5'b10110 5'b10111 ohm 

Pull-up/down 50.52 46.64 43.31 40.42 ohm 

Control bit 5'b11000 5'b11001 5'b11010 5'b11011 ohm 

Pull-up/down 37.89 35.66 33.68 31.91 ohm 

Control bit 5'b11100 5'b11101 5'b11110 5'b11111 ohm 

Pull-up/down 30.31 28.87 27.56 26.36 ohm 

Table 1-14 LPDDR4 DQ/DQS ODT resistance table 

Control bit 5'b00000 5'b00001 5'b00010 5'b00011 units 

Pull-up/down +Ŝ 997.9 506.1 335.8 ohm 

Control bit 5'b00100 5'b00101 5'b00110 5'b00111 ohm 

Pull-up/down 253.1 201.9 168.7 144.3 ohm 

Control bit 5'b01000 5'b01001 5'b01010 5'b01011 ohm 

Pull-up/down 126.5 112.3 101.2 91.91 ohm 

Control bit 5'b01100 5'b01101 5'b01110 5'b01111 ohm 
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Pull-up/down 84.36 77.79 72.31 67.42 ohm 

Control bit 5'b10000 5'b10001 5'b10010 5'b10011 ohm 

Pull-up/down 126.5 112.3 101.2 91.91 ohm 

Control bit 5'b10100 5'b10101 5'b10110 5'b10111 ohm 

Pull-up/down 84.36 77.79 72.31 67.42 ohm 

Control bit 5'b11000 5'b11001 5'b11010 5'b11011 ohm 

Pull-up/down 63.27 59.5 56.24 53.24 ohm 

Control bit 5'b11100 5'b11101 5'b11110 5'b11111 ohm 

Pull-up/down 50.62 48.17 46.02 43.99 ohm 

1.6.3  Per bit de-skew tuning 

Per-bit de-skew is designed for compensating PCB trace mismatch, DDR PHY support skew 

individually adjustable for all PHY signals. There are 64 steps for each bit de-skew adjusting, 
and the adjust resolution under different corners is shown below: 

Table 1-15 Per-bit de-skew tuning resolution 
 ff tt ss 

de-skew resolution 16ps 20ps 30ps 

Pre-bit de-skew is realized with inverter chain delay, per-bit de-skew control signals select 
how much inverters are connected to data path, the minimum resolution is determined by 
the two inverters minimum delay.  

DELAY=REG_CFG*DE_SKEW 
TX path de-skew and RX path de-skew employ same delay line, and they have same de-
skew tuning resolution. RX de-skew tuning resolution can be about 20ps in tt corner, and we 

can re-design tuning resolution according to system and customer requirement. 

1.6.4  Command Perbit De-Skew Control 

The DDR PHY supports to use the per-bit de-skew to adjust the delay of the command PAD 

to change the phase of the command which will be sent to the SDRAM. 
For DDR4, the user can use the register to change the per-bit de-skew of the command 

directly. 
Because the PHY supports the default command pad mapping, the user needs to change the 
corresponding register after the command pad mapping. 

For example, if the user chooses DDR4 SDRAM mode, it can change the phase A0 directly 
through the reg_a0_invdelaysel register. The following table gives the detail description 
about the relationship between the control register and SDRAM PAD. 

Table 1-16 The CMD Per Bit De-skew Control Map for SDRAM 

NAME DEFAULT 
SDRAM PAD 

DDR4 DDR3 LPDDR3 LPDDR4 

reg_a0_invdelaysel 0x7 A0 A3 A3 CKE1_A 

reg_a1_invdelaysel 0x7 A1 BA1 - CKE0_B 

reg_a2_invdelaysel 0x7 A2 A9 A9 A4_A 

reg_a3_invdelaysel 0x7 A3 A15 - A5_B 

reg_a4_invdelaysel 0x7 A4 A6 A6 CK_A 

reg_a5_invdelaysel 0x7 A5 A12 - ODT0_B 

reg_a6_invdelaysel 0x7 A6 BA2 - A0_A 

reg_a7_invdelaysel 0x7 A7 A4 A4 ODT0_A 

reg_a8_invdelaysel 0x7 A8 A1 A1 CKE0_A 

reg_a9_invdelaysel 0x7 A9 A5 A5 A5_A 

reg_a10_invdelaysel 0x7 A10 A8 A8 CLKB_A 

reg_a11_invdelaysel 0x7 A11 A7 A7 CA2_A 

reg_a12_invdelaysel 0x7 A12 RASN - CA1_A 

reg_a13_invdelaysel 0x7 A13 A13 - CA3_A 

reg_a14_invdelaysel 0x7 A14 A14 - CSB1_B 

reg_a15_invdelaysel 0x7 A15 A10 - CA0_B 

reg_a16_invdelaysel 0x7 A16 A11 - CSB0_B 
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NAME DEFAULT 
SDRAM PAD 

DDR4 DDR3 LPDDR3 LPDDR4 

reg_a17_invdelaysel 0x7 A17 - - - 

reg_ba0_invdelaysel 0x7 ACTN CKE CKE CA3_B 

reg_ba1_invdelaysel 0x7 BA0 CSB1 CSB1 CSB0_A 

reg_bg0_invdelaysel 0x7 BA1 WEN - CKE1_B 

reg_bg1_invdelaysel 0x7 BG0 ODT1 ODT1 CSB1_A 

reg_cke0_invdelaysel 0x7 BG1 A2 A2 ODT1_A 

reg_ck_invdelaysel 0x7 CKE CASB - CA1_B 

reg_ckb_invdelaysel 0x7 CKB CKB CKB CKB_B 

reg_csb0_invdelaysel 0x7 CK CK CK CK_B 

reg_odt0_invdelaysel 0x7 CSB0 ODT0 ODT0 CA2_B 

reg_resetn_invdelaysel 0x7 CSB1 BA0 - - 

reg_actn_invdelaysel 0x7 ODT0 CSB0 CSB0 CA4_B 

reg_cke1_invdelaysel 0x7 ODT1 A0 A0 ODT1_B 

reg_csb1_invdelaysel 0x7 RESETN RESETN - RESETN 

reg_odt1_invdelaysel 0x7 A0 A3 A3 CKE1_A 

For LPDDR4, the SDRAM supports the command bus train function, so the command per-bit 
de-skew can be controlled by the register directly or it can be control by the command bus 
train module. The command per-bit de-skew control path shows in the following figure. 

CMD Per Bit De-skew 
Register

FSP_0

FSP_1

FSP_2

FSP_3

MUX

reg_req_choose[1:0]
(REGC[3:2])

LPDDR4 Command Bus Train

1

0

CMD Per Bit De-skew

reg _cmd_perbit_skew_bp
(REG25[2])

 
Fig.1-3 CMD Per Bit De-skew Ctrl Path of LPDDR4 

After power up, apb reset and phy reset, reg_cmd_perbit_skew_bp(REG25[2]) is 1ôb0. The 

PHY will choose the command bus train reset value to control the command per-bit de-skew. 
When set reg_cmd_perbit_skew_bp(REG25[2])to 1ôb1, then the user can use the register to 
control the command per-bit de-skew directly. 

The FSP_0/FSP_1/FSP_2/FSP_3 blocks in the command bus train module are used to control 
the command per-bit de-skew for different frequency groups. When enable the auto 

command bus train function, the FSP_n will control the command per-bit de-skew according 
to the 
reg_freq_choose[1:0](REGC[3:2]) automatically. After complete the auto command bus 

train, the train value will be locked in the FSP_n module, then the user 
canusethereg_freq_choose[1:0](REGC[3:2])to switch frequency quickly. The user also 
canuses the register to update the FSP_n lock value after the command bus train. The steps 

show below: 
1. Configure the per-bit de-skew value of the command through the corresponding register. 
For example, if you want to change the per-bit de-skew of the CA1_A, configure the desired 
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value to the reg_a13_invdelaysel. 
2. Use the register reg_freq_choose[1:0](REGC[3:2]) to choose the frequency point. 
For example, if you want to change the per-bit de-skew of the command at frequency point 

2, 
configure the 0x02 to reg_freq_choose[1:0](REGC[3:2]). 
3. Set the reg_ca_perbit_skew_update(REG22[6]) to 1ôb1 to update the lock value 

andrecover to 1ôb0. 
4. After these steps, the per-bit de-sew of command belong to frequency point 2 will change 
and be locked again. 

The above configure path is enabled when reg_cmd_perbit_skew_bp(REG25[2]) set to 1ôb0. 
When reg_cmd_perbit_skew_bp(REG25[2])set to 1ôb1, the user can use the register to 

control the per-bit de-skew directly. The register directly control path is useful when enable 
the command bus train bypass mode. 

1.6.5  Data Perbit De-Skew Control 

The address offset of different data channels shows in following table. 
Table 1-17 The address offset of each channel 

CHANNEL ADDRESS_OFFSET 

A(CS0) 10ôh170 

A(CS1) 10ôh1a0 

B(CS0) 10ôb1d0 

B(CS1) 10ôh200 

The registers of per-bit de-skew for data show in following table. 
Table 1-18 Per bit de-skew for data 

ADDR BIT DEFAULT DESCRIPTION 

0x000 [5:0] 0x7 reg_dml_invdelayselrx, DM0 de-skew for RX path. 

0x004 [5:0] 0x7 reg_dq0_invdelayselrx, DQ0 de-skew for RX path. 

0x008 [5:0] 0x7 reg_dq1_invdelayselrx, DQ1 de-skew for RX path. 

0x001 [5:0] 0x7 reg_dq2_invdelayselrx, DQ2 de-skew for RX path. 

0x010 [5:0] 0x7 reg_dq3_invdelayselrx, DQ3 de-skew for RX path. 

0x014 [5:0] 0x7 reg_dq4_invdelayselrx, DQ4 de-skew for RX path. 

0x018 [5:0] 0x7 reg_dq5_invdelayselrx, DQ5 de-skew for RX path. 

0x01c [5:0] 0x7 reg_dq6_invdelayselrx, DQ6 de-skew for RX path. 

0x020 [5:0] 0x7 reg_dq7_invdelayselrx, DQ7 de-skew for RX path. 

0x024 [5:0] 0x7 reg_dqsl_invdelayselrx, DQS0 de-skew for RX path. 

0x028 [5:0] 0x7 reg_dqsbl_invdelayselrx, DQSB0 de-skew for RX path. 

0x02c [5:0] 0x7 reg_dmr_invdelayselrx, DM1 de-skew for RX path. 

0x030 [5:0] 0x7 reg_dq8_invdelayselrx, DQ8 de-skew for RX path. 

0x034 [5:0] 0x7 reg_dq9_invdelayselrx, DQ9 de-skew for RX path. 

0x038 [5:0] 0x7 reg_dq10_invdelayselrx, DQ10 de-skew for RX path. 

0x03c [5:0] 0x7 reg_dq11_invdelayselrx, DQ11 de-skew for RX path. 

0x040 [5:0] 0x7 reg_dq12_invdelayselrx, DQ12 de-skew for RX path. 

0x044 [5:0] 0x7 reg_dq13_invdelayselrx, DQ13 de-skew for RX path. 

0x048 [5:0] 0x7 reg_dq14_invdelayselrx, DQ14 de-skew for RX path. 

0x04c [5:0] 0x7 reg_dq15_invdelayselrx, DQ15 de-skew for RX path. 

0x050 [5:0] 0x7 reg_dqsr_invdelayselrx, DQS1 de-skew for RX path. 

0x054 [5:0] 0x7 reg_dqsbr_invdelayselrx, DQSB1 de-skew for RX path. 

0x058 [5:0] 0x7 reg_dml_invdelaysel_t, DM0 de-skew for TX path. 

0x05c [5:0] 0x7 reg_dq0_invdelaysel_t, DQ0 de-skew for TX path. 

0x060 [5:0] 0x7 reg_dq1_invdelaysel_t, DQ1 de-skew for TX path. 

0x064 [5:0] 0x7 reg_dq2_invdelaysel_t, DQ2 de-skew for TX path. 

0x068 [5:0] 0x7 reg_dq3_invdelaysel_t, DQ3 de-skew for TX path. 

0x06c [5:0] 0x7 reg_dq4_invdelaysel_t, DQ4 de-skew for TX path. 

0x070 [5:0] 0x7 reg_dq5_invdelaysel_t, DQ5 de-skew for TX path. 

0x074 [5:0] 0x7 reg_dq6_invdelaysel_t, DQ6 de-skew for TX path. 
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ADDR BIT DEFAULT DESCRIPTION 

0x078 [5:0] 0x7 reg_dq7_invdelaysel_t, DQ7 de-skew for TX path. 

0x07c [5:0] 0x7 reg_dqsl_invdelaysel_t, DQS0 de-skew for TX path. 

0x080 [5:0] 0x7 reg_dqsbl_invdelaysel_t, DQSB0 de-skew for TX path. 

0x084 [5:0] 0x7 reg_dmr_invdelaysel_t,DM1 de-skew for TX path. 

0x088 [5:0] 0x7 reg_dmr_invdelaysel_t,DM1 de-skew for TX path. 

0x08c [5:0] 0x7 reg_dq9_invdelaysel_t,DQ9 de-skew for TX path. 

0x090 [5:0] 0x7 reg_dq10_invdelaysel_t,DQ10 de-skew for TX path. 

0x094 [5:0] 0x7 reg_dq11_invdelaysel_t, DQ11 de-skew for TX path. 

0x098 [5:0] 0x7 reg_dq12_invdelaysel_t, DQ12 de-skew for TX path. 

0x09c [5:0] 0x7 reg_dq13_invdelaysel_t, DQ13 de-skew for TX path. 

0x0a0 [5:0] 0x7 reg_dq14_invdelaysel_t, DQ14 de-skew for TX path. 

0x0a4 [5:0] 0x7 reg_dq15_invdelaysel_t, DQ15 de-skew for TX path. 

0x0a8 [5:0] 0x7 reg_dqsr_invdelaysel_t, DQS1 de-skew for TX path. 

0x0ac [5:0] 0x7 reg_dqsbr_invdelaysel_t, DQSB1 de-skew for TX path. 

0x0b0 [5:0] 0x7 reg_l_loop_invdelaysel. Used to select the observed TX/RX 
perbit skew value of Low 8 bits DATA. Then the user can use 
the register 0x0b8 to get the current using value of 

de-skew(need to add the ADDR_OFFSET). 
5ôh0: The current TX de-skew value of DQ0 
5ôh1: The current TX de-skew value of DQ1 

5ôh2: The current TX de-skew value of DQ2 
5ôh3: The current TX de-skew value of DQ3 
5ôh4: The current TX de-skew value of DQ4 

5ôh5: The current TX de-skew value of DQ5 
5ôh6: The current TX de-skew value of DQ6 
5ôh7: The current TX de-skew value of DQ7 

5ôh8: The current TX de-skew value of DM0 
5ôh9: The current TX de-skew value of DQS0 
5ôha: The current TX de-skew value of DQSB0 

5ôh10: The current TX de-skew value of DQ0 
5ôh11: The current TX de-skew value of DQ1 
5ôh12: The current TX de-skew value of DQ2 

5ôh13: The current TX de-skew value of DQ3 
5ôh14: The current TX de-skew value of DQ4 
5ôh15: The current TX de-skew value of DQ5 

5ôh16: The current TX de-skew value of DQ6 
5ôh17: The current TX de-skew value of DQ7 
5ôh18: The current TX de-skew value of DM0 

5ôh19: The current TX de-skew value of DQS0 
5ôh1a: The current TX de-skew value of DQSB0 

0x0b4 [5:0] 0x7 reg_r_loop_invdelaysel. Used to select the observed TX/RX 
per-bit skew value of High 8 bits DATA. 
Then the user can use the register 0x0bc to get the current 

using value of de-skew(need to add the ADDR_OFFSET). 
5ôh0: The current TX de-skew value of DQ8 
5ôh1: The current TX de-skew value of DQ9 

5ôh2: The current TX de-skew value of DQ10 
5ôh3: The current TX de-skew value of DQ11 
5ôh4: The current TX de-skew value of DQ12 

5ôh5: The current TX de-skew value of DQ13 
5ôh6: The current TX de-skew value of DQ14 
5ôh7: The current TX de-skew value of DQ15 

5ôh8: The current TX de-skew value of DM1 
5ôh9: The current TX de-skew value of DQS1 
5ôha: The current TX de-skew value of DQSB1 
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ADDR BIT DEFAULT DESCRIPTION 

5ôh10: The current RX de-skew value of DQ8 

5ôh11: The current RX de-skew value of DQ9 
5ôh12: The current RX de-skew value of DQ10 
5ôh13: The current RX de-skew value of DQ11 

5ôh14: The current RX de-skew value of DQ12 
5ôh15: The current RX de-skew value of DQ13 
5ôh16: The current RX de-skew value of DQ14 

5ôh17: The current RX de-skew value of DQ15 
5ôh18: The current RX de-skew value of DM1 
5ôh19: The current RX de-skew value of DQS1 

5ôh1a: The current RX de-skew value of DQSB1 

0x0b8 [5:0] 0x7 The only read register. Used to observe the current per-bit 

skew of the TX/RX of Data Channel for low 8 bits. 

0x0bc [5:0] 0x7 The only read register. Used to observe the current per-bit 

skew of the TX/RX of Data Channel for high 8 bits. 

There are three paths to control the TX data Perbit de-skew show in thefollowing table. 
Table 1-19 TX data Perbit de-skew path 

PATH DESCRIPTION CONFIGURE 

Register Using the register to update 

the TX data Perbit de-skew 
directlly. 

reg_dq_wr_train_en(REG7A[1]) set to 0. 

reg_wl_bypass(REG2[3]) set to 1. Generate 
the posedge of reg_wl_freq_update(REGC[6]) 

Write 
Levelling 

Using the write 
levellingresult. 

reg_wl_bypass(REG2[3]) set to 0. 

Write 

Training 

Using the write trainingresult. reg_dq_wr_train_en(REG7A[1]) set to 1. 

reg_wl_bypass(REG2[3]) set to 1. 

There are two paths to control the RX data Perbit de-skew show in the following table. 

Table 1-20 RX data Perbit de-skew path 

PATH DESCRIPTION CONFIGURE 

Register Using the register to update 
the RX data Perbit de-skew 
directly. 

reg_dq_rd_train_en(REG70[1]) set to 0 and 
reg_rd_train_predef_en(REG70[6]) set to 0. 
Generate the posedge of 

reg_rd_train_freq_update(REG70[4]) 

Read 

Training 

Using the read training result. reg_dq_rd_train_en(REG70[1]) set to 1 or 

reg_rd_train_predef_en(REG70[6]) set to 1. 

1.6.6  DDR PHY Command Bus Training 

The LPDDR4-SDRAM command bus must be trained before enabling termination for high-
frequency operation. The DDR PHY supports the auto command bus train function to center 
the internal VREF(ca) in the CA data eye and adjustment of the CS and CA signals to meet 

setup/hold requirements. 
When enable the auto command bus train function, the PHY will complete the train of the 
VREF(ca), CS and CA automatically. The auto command bus train flow shows in the following 

steps. 
1. Configure timing parameters for auto command bus train such as REG11~REG16. 
2. Configurereg_mr1(REG17)/reg_mr2(REG18)/reg_mr3(REG19)/reg_mr11(REG1A)/ 

reg_mr13(REG1B)/reg_mr14(REG1C)/reg_mr22(REG1D) to configure the load mode value  
of FSP[Y](the default is FSP[X]). 
3. Configure reg_cat_rank_num(REG21[7:6]) to 2ôb11 to choose the ca train rank0 and 

rank1. Configure reg_lpddr4_ca_odt(REG20[5:4]) to terminate rank0 or rank1. 
4. Configure reg_cat_cs_train_value(REG21[5:0]) and reg_cat_ca_train_value(REG22[5:0]) 
to choose the cs and ca training pattern. 

5. Configure 
reg_cha_cat_cs_check_value(REG76[5:0])/reg_chb_cat_cs_check_value(REG77[5:0])/reg_c
ha_cat_ca_check_value(REG78[5:0])/reg_chb_cat_ca_check_value(REG79[5:0]) to choose 

the cs and ca training pattern. 
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6. Configure reg_cat_vref_scan_max(REG23[6:0]) and reg_cat_ca_scan_max(REG24[7:0]) 
to choose the vref scan max and command per-bit de-skew scan max. Configure 
reg_cat_vref_bp_en(REG20[7]) to 1 to skip the vref train. Configure 

reg_cat_vref_scan_steps(REG20[3:1]) to choose the vref scan steps. Configure 
reg_cat_skip_cs_train(REG25[6]) to skip the cs train. All of these 4 configurations can be 
skipped individually. Step 6 is optional which can be skipped to step 7 directly. 

7. Configure reg_freq_choose(REGC[3:2]) to set the current frequency point(FSP[X]-Low 
speed). 
8. Configure reg_cat_enable(REG10[0]) to 1 to enable the auto command bus train. 

9. Configure reg_freq_choose(REGC[3:2]) to set the command bus train frequency 
point(FSP[Y]-Train speed). 

10. Configure reg_cat_start(REG10[1]) to 1 to start the auto command bus train. 
11. Wait GRF_DDR_STATUS8[19] change to high. It means the DDR PHY is ready to do the 
frequency change. 

12. The PCTL should complete the frequency change. Set GRF_DDR_CON2[10] to 1 to 
acknowledge the frequency change request from the DDR PHY. 
13. Wait GRF_DDR_STATUS8[19] change to low. It means the DDR PHY complete frequency 

change. Set GRF_DDR_CON2[10] to 0 to begin the high frequency CA training. 
14. Wait auto command bus train done by reading REG93[1:0], when it equals to 2ôb11(for 
two ranks), it means complete the auto command bus train. 

15. Configure reg_cat_start(REG10[0]) to 0 to exit the auto command bus train. 
16. Configure reg_freq_choose(REGC[3:2]) to set the current frequency point(FSP[X]-Low 
speed). 

17. Configure reg_cat_enable(REG10[0]) to 0 to disable the auto command bus train. 
18. Read register REG3A0~REG3DF to get the ca train result. 
The command bus train not only adjusts the phase of the CA bus but also adjusts the phase 

of the CS. The user can use the reg_cat_skep_cs_train(REG25[6]) to control the enable or 
disable of the cs train. When this signal sets to 1, the PHY will skip the cs train; when this 
signal sets to0, the PHY will enable the cs train. 

The PHY support two modes cs train controlled by the reg_cs_pwc_disable(REG20[0]): 
Normal cs train ( reg_cs_pwc_disable = 1): When choose the normal cs train mode, the 
pulse 

width of the CS will keep the same width of the CK period. 
Modulation cs train (reg_cs_pwc_disable =0): It is the default mode. When choose this 
mode, 

the pulse width of the CS will the 75% of the CK period when the CS is in the train mode 
(after 
the frequency changes from the FSP[X] to FSP[Y]). The state shows in the following figure. 

CKE

CS

CK

100% 100%75%

FSP[Y] Command 
Bus Train

 
Fig.1-4 Modulation cs train mode 

If the user enables the Modulation cs train mode, the CS Train is based on the 75% pulse 

width of the normal CS. So the cs train result has fixed 25% offset and need to compensate 
12.5% offset using the special register after the command bus train. After that, the CS will 
go to the best point of the cs train. 

The user uses the following registers to complete the compensation of the cs train result. 
Table 1-21 Compensation of the cs train result 

ADDR SIGNAL DESCRIPTION 

0x154[7:4] reg_cs_perbit_sekw_offset_fsp0 Used to compensate the train result of CS 
at the frequency point 0. 
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ADDR SIGNAL DESCRIPTION 

Value = (fsp0_ck_period * 0.125/20ps) 

0x154[3:0] reg_cs_perbit_sekw_offset_fsp1 Used to compensate the train result of CS 
at the frequency point 1. 

Value = (fsp1_ck_period * 0.125/20ps) 

0x158[7:4] reg_cs_perbit_sekw_offset_fsp2 Used to compensate the train result of CS 
at the frequency point 2. 

Value = (fsp2_ck_period * 0.125/20ps) 

0x158[3:0] reg_cs_perbit_sekw_offset_fsp3 Used to compensate the train result of CS 

at the frequency point 3. 
Value = (fsp3_ck_period * 0.125/20ps) 

This register should be set after the command bus train and before change the frequency to 
thetrain frequency point. 

1.6.7  DDR PHY RX DQS Calibration 

DDR PHY auto dqs calibration function has been implemented in the PHY. The entire training 
processes only need to configure the register to start and wait for finish.  
The entire training process is as follows:  

1. PHYôs register is reset, the setup is complete.  
2. Send the initial command to dram and complete dram initialization.  
3. Set the PHY's register beginning calibration. 

ADDR BIT DEFAULT DESCRIPTION 

0x8 

5~4 0x0 
DQS gating calibration CS select signal  
2ôb00: select CS0 and CS1     2ôb01: select CS1  
2ôb10: select CS0 

1 0x0 set calibration bypass mode(1:bypass mode; 0:nomal) 

0 0x0 set calibration start (1:start; 0: stop) 

4. Wait for the calibration finish by PHYREG91.  
5. Normal read and writes operation can begin.  

1.6.8  DDR PHY Write Levelling Training 

DDR PHY auto write levelling training function has been implemented in the PHY. The entire 
training processes only need to configure the register to start and wait for finishȂ 

The entire training process is as follows:  
1. PHYôs register is reset, the setup is complete.  
2. Send the initial command to dram and complete dram initialization.  

3. Set the PHYREG3 and REG4 to configure the dram mode register which used to enable 
dram write levelling training function. 
4. Set the PHY's register to begintraining. 

ADDR BIT DEFAULT DESCRIPTION 

0x8 

7~6 0x0 
Write levelling CS select signal  

2ôb00: select CS0 and CS1    2ôb01: select CS1  

2ôb10: select CS0 

3 0x0 Write levelling calibration bypass mode, active high. 

2 0x0 The enable signal of the write-levelling function. High valid. 

5. Wait for the calibration finish by polling PHY REG92. The write levelling results can be 

read from the following registers. 
Table 1-22 The write levelling result for channel A 

ADDR BIT DEFAULT DESCRIPTION 

0x318 [4:0] 0x0 The cs0 write levelling result of the channel low 8 bits. 

0x31c [4:0] 0x0 The cs0 write levelling result of the channel high 8 bits. 

0x320 [4:0] 0x0 The cs1 write levelling result of the channel low 8 bits. 

0x324 [4:0] 0x0 The cs1 write levelling result of the channelhigh 8 bits. 

Table 1-23 The write levelling result for channel B 
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ADDR BIT DEFAULT DESCRIPTION 

0x3d8 [4:0] 0x0 The cs0 write levelling result of the channel low 8 bits. 

0x3dc [4:0] 0x0 The cs0 write levelling result of the channel high 8 bits. 

0x3e0 [4:0] 0x0 The cs1 write levelling result of the channel low 8 bits. 

0x3e4 [4:0] 0x0 The cs1 write levelling result of the channelhigh 8 bits. 

6. Normal read and writes operation can begin.  

1.6.9  DDR PHY Read Train 

The DDR PHY supports the read training. It includes three modes: 
 ̧ Auto MPR/MPC Mode( Only support for DDR3/DDR4/LPDDR3/LPDDR4) 

 ̧ Predefined mode (Only support DDR3/DDR4/LPDDR3/LPDDR4) 
 ̧ Bypass Mode( Only support LPDDR3 and LPDDR4) 
Auto MPR/MPC Mode: When the PHY chooses the DDR3/DDR4, it will use the MPR command 

to complete the read training of the Auto-Mode. When the PHY chooses theLPDDR3/LPDDR4, 
it will use the RD DQ Calibration command to complete the read training of the Auto-Mode 

and BP-Mode. 
Predefine mode: you should write data to SDRAM and make sure the data has been written 
to the SDRAM at the specified location. For example, you can write data when SDRAM 

working at low frequency. Then the PHY read the data which you write to SDRAM. 
When we enable the read training, the PHY will adjust the per-bit de-skew to change the 
delay of the RX DQS and RX DQ to find the optimal position. The adjust range of the per-bit 

de-skew is from 6ôh0 to 6ôh3f. 
In rx vref training, we change the value of phyôs vref. When set a new vref value to PHY, we 
should wait 800ns to update it. And the adjust range of the vref is from 8ôh00 to 8ôhff. You 

can 
change the PHYôs vref value yourself by configuring the associated register. 
For predefined mode, the phy can support rx vref training. If you enable the vref training 

function, the predefined read training have 3 steps, step1 adjust per-bit de-skew 
(step1_delay), step2 adjust vref(step2_vref), step3 adjust per-bit de-skew(step3_delay) 
again. When you disable vref training function, the predefined read training only have 

step1.When step1 done, all steps done. 
During the training, if you set reg_phy_refresh_en to 1ôb1, the PHY support to do auto 
refresh 

by itself. If you use this function, the controller should send a refresh (both rank in the 
meantime) after training enable, otherwise the PHY will keep waiting. 
When the user enables the normal read training function, it will complete the read training 

automatically. The normal read training using the following steps. 
1. Open PHY auto refresh function in training(if you need) by configuring 
reg_phy_refresh_en=0x1. 

2. Choose the read training rank using the reg_rdtrain_cs_sel=2ôb10(rank0). 
3. Configure the MR15/MR20/MR32/MR40 through 
reg_lpddr4_mr15_value/reg_lpddr4_mr20_value/reg_lpddr4_mr32_value/reg_lpddr4_mr40

_value to choose the read training pattern(Only for lpddr4). 
4. choose the dqs phase before read training by setting 
cha_reg_l_rd_train_dqs_default/cha_reg_r_rd_train_dqs_default/chb_reg_l_rd_train_dqs_d

efault/chb_reg_r_rd_train_dqs_default=0xe. 
5. Enable the read training by setting reg_dq_rd_train_en=0x1. 
6. Send a auto refresh(rank0 and rank1 in the meantime) if you open PHY auto refresh 

function. 
7. Wait the train done by polling the reg_train_true_done=0x1. 
8. Check the read train state by read cha(b)_train_done_for_rd_to_reg[1:0].High means 

error. 
9. Exit the Read train by setting reg_dq_rd_train_en=0x0. 

1.6.10  DDR PHY Write Train 

The DDR PHY supports the write training. It only supports the auto mode.When the PHY 
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chooses the DDR3/DDR4/LPDDR3, it will use the normal write and readcommand to 
complete the write training. When the PHY chooses the LPDDR4, it will use theDQS-DQ 
training mode command to complete the write training. 

When we enable the write training, the PHY will adjust the per-bit de-skew to change the 
delay ofthe TX DQ to find the optimal position(The dqs will keep to the phase find by the 
write-levellingwhen enable the write levelling function). The adjust range of the per-bit de-

skew is from 6ôh0 to6ôh3f. 
The PHY can support tx vref training(only for LPDDR4). If you enable the vref training 
function, the wr training have 3 steps, step1 adjust per-bit de-skew(step1_delay), step2 

adjust vref(step2_vref), step3 adjust per-bit de-skew(step3_delay) again. When you close 
vref trainingfunction, the wr training only have step1, when step1 done, all step done. 

When the user enables the normal write training function, it will complete the write 
trainingautomatically. The normal write training using steps shows below. 
1. Configure the initial address(write data to this address) 

reg_train_col_address/reg_train_ba_address/reg_train_row_address. 
2. If you set reg_wrtrain_check_data_value_random_gen=0x0, configure the check data 
value as the data you want to write to SDRAM(10*BL8). 

3. If you need the PHY do refresh in training, you should configure the reg_phy_trefi, 
reg_phy_trfc, reg_max_refi_cnt. Then enable the reg_phy_refresh_en=0x1. 
4. Choose the write training rank using the reg_wrtrain_cs_sel=0x2(rank0). 

5. If you need the PHY do tx vref training, you should configure reg_train_vref_step_max, 
reg_train_vref_step_min, reg_wrtrain_lpddr4_vref_range, 
reg_wrtrain_vref_wait_vref_cnt_50ns. 

6. If you enable the DBI function, and want to do wr training with DBI function open, you 
should set reg_ddr4_dbi=0x1 first(Only for DDR4). 
7. Choose the dqs phase before write training by setting 

reg_wr_train_dqs_default_bypass=0x1. Otherwise PHY will choose the write levelling 
training result. 
8. Choose the write training auto mode by setting reg_dq_wr_train_auto=0x1. 

9. Enable the tx vref training by setting(if need) reg_train_vref_en=0x1. Enable the write 
training by setting reg_dq_wr_train_en=0x1. 
10. Send a auto refresh if you open PHY auto refresh function. 

11. Wait the wr train done by polling the train_all_step_done=0x1. 
12. Check the wr train state by read train_step1_error, train_step2_error, train_step3_error. 
High means error. 

13. Exit the write training by setting reg_dq_wr_train_en=0x0. 

1.6.11  DDR Standby Mode 

The standby mode is enabled by register DDR_ STDBY_CONTROL0 [0].When DDR controller 
is idle, and after a period of waiting time, the standby mode will be activated, the clocks of 
DDR controller, PHY and memory scheduler can be gated.The waiting time is determined by 

the register DDR_ STDBY_CONTROL0 [31:16]. It is the counter threshold by controller clock. 
The register DDR_ STDBY_CONTROL0[7:4] is used to determine if the clock of memory 
schedule, PHYCTL or DDR controller will be gated when in standby status. 

1.6.12  DDR Monitor 

1. DDR read or write address monitor 

DDR monitor module can store 4 consecutive read or write addresses in real time. We can 
read these addresses by APB bus for debug when system enters abnormal state. 
The steps of configuration to monitor DDR read or write address: 

 ̧ Configure DDRMON_DDR_IF_CTRL.direction to select storing read or write address.  
 ̧ Set DDRMON_DDR_IF_CTRL.if_mon_en to ó1ô to enable DDR monitor. 
 ̧ When system is abnormal, we can read the register to get the current four addresses. 

2. DDR access address monitor within a specified range 
Sometimes we want to confirm whether DDR read or write within a specified address range, 
then we can configure the address range and enable this function. 

The steps of configuration to monitor DDR access address within a specified range: 
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Configure thewrite address range registers DDRMON_WR_START_ADDR, 
DDRMON_WR_END_ADDR, and read address registers DDRMON _RD_START_ADDR, 
DDRMON _RD_END_ADDR. 

 ̧ Enable interrupt by configure the register DDRMON_INT_MASK[12:11] to 0. 
 ̧ Set DDRMON_DDR_IF_CTRL.if_mon_en to ó1ô to enable DDR address monitor. 
 ̧ If the read or write addresses hit the range, then interrupt will assert, and we can read 

the interrupt status register DDRMON_INT_STATUS. 
3. DDR access command statistics 
This module can do the statistics about DDR access command, like write, read and active by 

monitoring DFI interface. There are two mode to do statistics, hardware mode and software 
mode. Two thresholds can be set, if read and write command number is more than high 

threshold, or less than low threshold, the interrupt will be asserted. 
4. DDR low power statistics 
It does the statistics the low power period such as DDR self-refresh, power down, clkstop 

and PHY low power. After compare statistics interrupt asserts, the low power period 
represent in correspond count register will be updated and can be accessed through APB bus 
interface. 

Hardware mode 
In hardware mode, a dfi timer is used to specify a statistics period, the command statistics 
is done in the statistics period. The dfi timer is running in 24MHz. After dfi timer counts to 

the threshold, and update the statistics value, the dfi timer will restart automatically, and 
count again.  
The steps of hardware mode of DDR access command statistics:  

 ̧ Configure register DDRMON_CTRL.hardware_en as ó1ô to enable hardware mode. 
 ̧ Configure register DDRMON_TIMER_COUNT to set the dfi timer count threshold, the 
statistics is done in the period of timer being less than the value of 

DDRMON_TIMER_COUNT. 
 ̧ Configure register DDRMON_CTRL.lpddr23_en and DDRMON_CTRL.lpddr4_en to set the 
DDR mode: 

DDRMON_CTRL.lpddr23_en DDRMON_CTRL.lpddr4_en DDR mode 

1 0 LPDDR3 

0 0 DDR3 

0 1 LPDDR4 

 ̧ Configure register DDRMON_FLOOR_NUMBER to specify the low threshold of interrupt, 

and configure register DDRMON_TOP_NUMBER to specify the high threshold of interrupt. 
 ̧ Configure register DDRMON_CTRL.timer_cnt_en as ó1ô to start hardware mode. 

 ̧ Wait for the interrupt to do following process. We also can read the read, write and 
active command number separately. 

Software mode 

In software mode, the statistics is controlled by software. 
The steps of hardware mode of DDR access command statistics: 

 ̧ Configure register DDRMON_CTRL.lpddr23_en and DDRMON_CTRL.lpddr4_en to set the 

DDR mode like hardware mode.  
 ̧ Configure register DDRMON_CTRL.software_en as ó1ô to enable software mode statistics. 
 ̧ Configure register DDRMON_CTRL.software_en as ó0ô to stop the statistics, and generate 

the statistics result. We can read the read, write and active command number 
separately. 
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Chapter 2  DDR Conver t er of Frequency (DCF)  

2  

2.1  Overview  
DDR Converter of Frequency (DCF) is used to implement DDR frequency conversion without 
the participation of CPU. DCF is connected to SOC through an AXI Master and an APB Slave, 

with a DMAC and instruction buffer inside. Beforehand, software puts into SRAM formulary 
pieces of instructions which consist of all the register-related configurations in the process of 
frequency conversion. When started-up, DCF automatically reads instructions to the inside 

buffer by means of DMA, and implement register configuration after analysis. A done signal 
will be provided for CPU after all the instructions are analyzed. 
DCF supports the following features: 

 ̧ AMBA 32-bit AXI compliant 
 ̧ Support DMA operation from SRAM to buffer 
Â Support burst8 only 

Â LLP not supported 
 ̧ Support 2 internal instruction registers : r0 & r1 
 ̧ Support following software instructions: 

Â IDL (delay) 
Â LDR (read register) 
Â STR (write register) 

Â ISB (write with flush) 
Â Bitwise AND 
Â Bitwise OR 

Â Bitwise INV 
Â LSR (left shift) 
Â RSR (right shift) 

Â ADD 
Â SUB 
Â POLLEQ (poll a register until the value match) 

Â POLLNEQ (poll a register until the value mismatch) 
Â CMPEQ (compare if equal) 
Â CMPNEQ (compare if unequal) 

Â BL (jump upwards or downwards, 8bytes align) 
 ̧ Support following program functions through combination of basic instructions 
Â If-else 

Â while 
Â loop 
Â for 

2.2  Block Diagram  
DCF comprises with: 

 ̧ An AXI Master Interface  
 ̧ An APB Slave Interface 

 ̧ A DMA controller 
 ̧ An Instruction Buffer 
 ̧ Instruction analyzer 
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Fig. 2-1 DCF Block Diagram 

2.3  Register Description  
2.3.1  Internal Address Mapping  
Slave address can be divided into different length for different usage, which is shown as 
follows. 

2.3.2  Registers Summary  

 Name Offset Size 
Reset 
Value 

Description 

DCF_CTRL 0x0000 W 0x00000000 DCF Control Register 
DCF_STATUS 0x0004 W 0x00000001 DCF Internal Status Register 

DCF_ADDR 0x0008 W 0x00000000 
DCF Instruction Start Address 
Register 

DCF_ISR 0x000c W 0x00000000 DCF Interrupt Status Register 

DCF_TIMEOUT_CYC 0x0014 W 0xffffffff 
DCF Instruction Timeout Cycle 

Register 

DCF_CURR_R0 0x0020 W 0x00000000 
Current Internal R0 Value 

Register  

DCF_CURR_R1 0x0024 W 0x00000000 
Current Internal R1 Value 
Register  

DCF_CMD_COUNTER 0x0028 W 0x00000000 
Current Command Counter Value 
Register  

DCF_LAST_ADDR1 0x0030 W 0x00000000 
Last 1 Instruction Address 
Register  

DCF_LAST_ADDR2 0x0034 W 0x00000000 
Last 2 Instruction Address 
Register  

DCF_LAST_ADDR3 0x0038 W 0x00000000 
Last 3 Instruction Address 
Register  

DCF_LAST_ADDR4 0x003c W 0x00000000 
Last 4 Instruction Address 
Register  

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW-
Double WORD (64 bits) access  
2.3.3  Detail Registers Description  
DCF_CTRL  
Address: Operational Base + offset (0x0000)  

 Bit Attr Reset Value Description 
31:3 RO 0x00000000 reserved 

2 RW 0x0 
vop_hw_en 
1'b1 : Enable 
1'b0 : Disable 
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 Bit Attr Reset Value Description 

1 WO 0x0 
timeout_en 
1'b1: Enable  
1'b0: Disable  

0 WO 0x0 

start 
This bit will be auto cleared when DCF is done. 
1'b1: Start DCF 
1'b0: Stop DCF 

 

DCF_STATUS  
Address: Operational Base + offset (0x0004)  

 Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7 WO 0x0 
dma_done_st 
1'b1: DCF has fetched all the instructions. 

6 WO 0x0 
instr_done_st 
1'b1: DCF has done all the instructions analysis. 

5 WO 0x0 
dma_error_st 
1'b1 : Error response received when DCF is fetching instructions. 

4 WO 0x0 
instr_error_st 
1'b1 : Error response received when DCF is handling instructions. 

3 WO 0x0 
dcf_timeout_st 
1'b1: DCF timeout 

2 WO 0x0 
dcf_edge_trigger_st 
1'b1 : DCF is triggered by dma_finish from vop. 

1 WO 0x0 
dcf_level_trigger_st 
1'b1 : DCF is triggered by one of the following sources: 
vop_standby / vop_clockgating / vop_powndown 

0 RO 0x1 
dcf_idle_st 
1'b1 : DCF is idle 
1'b0 : DCF is busy 

 
DCF_ADDR  

Address: Operational Base + offset (0x0008)  

 Bit Attr Reset Value Description 

31:0 RW 0x00000000 
addr 
DCF instruction fetch start address 

 
DCF_ISR  

Address: Operational Base + offset (0x000c)  

 Bit Attr Reset Value Description 
31:2 RO 0x00000000 reserved 

1 WO 0x0 
dcf_error 
1'b1: Error response or timeout during DDR change frequency. 

0 WO 0x0 
dcf_done 
1'b1: DDR change frequency completed. 
1'b0: DDR change frequency not completed. 

 
DCF_TIMEOUT_CYC  
Address: Operational Base + offset (0x0014)  

 Bit Attr Reset Value Description 

31:0 RW 0xffffffff 
timeout 
Calculated by axi clock 

 

DCF_CURR_R0  
Address: Operational Base + offset (0x0020)  
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 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
curr_r0 
R0 value is sampled when dcf_done or dcf_error occurs. 

 
DCF_CURR_R1  
Address: Operational Base + offset (0x0024)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
curr_r1 
R1 value is sampled when dcf_done or dcf_error occurs. 

 

DCF_CMD_COUNTER  
Address: Operational Base + offset (0x0028)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 

cmd_counter 
cmd_counter value is sampled when dcf_done or dcf_error 
occurs. 
it records the number of pieces of instructions among DCF. 

 
DCF_LAST_ADDR1  
Address: Operational Base + offset (0x0030)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
last_addr1 
Value is sampled when dcf_done or dcf_error occurs. 
it records the last 1 instruction address. 

 
DCF_LAST_ADDR2  

Address: Operational Base + offset (0x0034)  

 Bit Attr Reset Value Description 

31:0 RW 0x00000000 
last_addr2 
Value is sampled when dcf_done or dcf_error occurs. 
it records the last 2 instruction address. 

 
DCF_LAST_ADDR3  

Address: Operational Base + offset (0x0038)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
last_addr3 
Value is sampled when dcf_done or dcf_error occurs. 
it records the last 3 instruction address. 

 

DCF_LAST_ADDR4  
Address: Operational Base + offset (0x003c)  

 Bit Attr Reset Value Description 

31:0 RO 0x00000000 
last_addr4 
Value is sampled when dcf_done or dcf_error occurs. 
it records the last 4 instruction address. 

 

2.4  Application Notes  
2.4.1  DCF Work Flow 

1ȁ Software needs to open up a separate space in SRAM and loads a series of 
instructions in advance. The instruction should consists of: 
aȁ Configure msch and cpu idle. 

bȁ Configure Memory Controller to move DDR into Low-power State. 

cȁ Reset DDRPHY if needed. 
dȁ Configure Clock frequency, wait for PLL lock. 

eȁ Configure all the Timing-relative registers. 
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fȁ De-assert DDRPHY reset if needed. 

gȁ Initialize DDRPHY, do calibration. 
hȁ Configure Memory Controller to move DDR into Access State. 

2ȁ Software configure DCF, notifying the start_addr, and then start DCF. 

3ȁ DCF will transfer instruction data through DMA from SRAM to an internal buffer. 
4ȁ In the meanwhile, An instruction analysis module will read these instructions from 

buffer, and transform them to corresponding bus-relative operations, including 
Write&Read registers, delay some clock cycles, arithmetic operation and so on. 

5ȁ By Axi master, DCF will configure uPCTLDDRPHYCRU module to implement the 

procedure of DDR frequency conversion. 

6ȁ DCF will recognize the last command, and generate a dcf_done interrupt for CPU. 

BEGIN

Write 

instruction 

into SRAM

Config DMA

Start_addr

Config DCF 

Start

DMA 

done̙

DCF 

done̙

END

Y

Y

N

 
Fig. 2-2 DCF work flow  

 

2.4.2  Instruction Format 
One piece of instruction, which is 64bit, should consist of the information of: 

1ȁ Address 
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2ȁ Data 

3ȁ Command  

63:59 58:34 33:32 31:0 

cmd[4:0] addr[26:2] (r1,r0) data 

 
The overall principle of instruction information is: 

1ȁ Address[31:27] is reserved for 5bit command, which represents the corresponding 
operation. 

2ȁ Address[1:0] is used to indicate operation of r0 or r1. 

3ȁ Address[26:2] is the real bus address. If 0, it means no bus operation ; if not 0, it 
means a combination of 2 instructions with a bus operation ahead and an arithmetic c 
operation followed in order to improve efficiency. 

For example, let us analyze the instruction: 0f620002_00000003 

1ȁ Command is 1,which represents an bitwise AND operation. 

2ȁ Address is 0xff620000, represents a bus-read operation. 
3ȁ R1 is indicated, represents that the middle result is stored into internal register r1. 

4ȁ Data is 0x00000003, represents that the operation value is 0x3. 
So, this instruction will do following operations: 

 ̧ LDR #0xff620000, r1 ;   //read register 0xff620000, and store value into r1 

 ̧ AND r1, 0x00000003 ;   //r1 is bitwise AND with 0x3, and re-store the result 
The following table lists all the supported command 

INSTR  cmd[4:0]  addr[26:2]  R1  R0  Data[31:0]    

IDLE  5ôh00 NA NA NA #data  IDL #data  

AND 5ôh01 

#addr  

0 0 NA ldr #addr r0 ; ldr #addr r1  

0 1 #data  ldr #addr r0 ; AND r0 #data  

1 0 #data  ldr #addr r1 ; AND r1 #data  

1 1 NA ldr #addr r1 ; AND r1 r0  

All 0  

0 0 NA mov r0 r0 ; mov r1 r1  

0 1 #data  AND r0 #data  

1 0 #data  AND r1 #data  

1 1 NA AND r1 r0  

OR 5ôh02 

#addr  

0 0 NA ldr #addr r0 ; ldr #addr r1  

0 1 #data  ldr #addr r0 ; OR r0 #data  

1 0 #data  ldr #addr r1 ; OR r1 #data  

1 1 NA ldr #addr r1 ; OR r1 r0  

All 0  

0 0 NA mov r0 r0 ; mov r1 r1  

0 1 #data  OR r0 #data  

1 0 #data  OR r1 #data  

1 1 NA OR r1 r0  

INV  5ôh03 

#addr  

0 0 NA ldr #addr r0 ; ldr #addr r1  

0 1 #data  
ldr #addr r0 ; XOR r0 

^#data  

1 0 #data  
ldr #addr r1 ; XOR r1 
^#data  

1 1 #data  ldr #addr r1 ; XOR r1 ^r0  

All 0  

0 0 NA mov r0 r0 ; mov r1 r1  

0 1 NA INV r0  

1 0 NA INV R1  

1 1 NA SWP r0 r1  

LSR 5ôh04 
#addr  

0 0 NA ldr #addr r0 ; ldr #addr r1  

0 1 #data  ldr #addr r0 ; LSR r0 #data  

1 0 #data  ldr #addr r1 ; LSR r1 #data  

1 1 NA ldr #addr r1 ; LSR r1 r0  

All 0  0 0 NA mov r0 r0 ; mov r1 r1  
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INSTR  cmd[4:0]  addr[26:2]  R1  R0  Data[31:0]    

0 1 #data  LSR r0 #data  

1 0 #data  LSR r1 #data  

1 1 NA LSR r1 r0  

RSR 5ôh05 

#addr  

0 0 NA ldr #addr r0 ; ldr #addr r1  

0 1 #data  ldr #addr r0 ; RSR r0 #data  

1 0 #data  ldr #addr r1 ; RSR r1 #data  

1 1 NA ldr #addr r1 ; RSR r1 r0  

All 0  

0 0 NA mov r0 r0 ; mov r1 r1  

0 1 #data  RSR r0 #data  

1 0 #data  RSR r1 #data  

1 1 NA RSR r1 r0  

CMPEQ 5ôh06 

#addr  

0 0 NA ldr #addr r0 ; ldr #addr r1  

0 1 #data  
ldr #addr r0 ; CMPEQ r0 
#data,flag  

1 0 #data  
ldr #addr r0 ; CMPEQ r1 

#data,flag  

1 1 NA 
ldr #addr r0 ; CMPEQ r1 

r0,flag  

All 0  

0 0 NA mov r0 r0 ; mov r1 r1  

0 1 #data  CMPEQ r0 #data, flag  

1 0 #data  CMPEQ r1 #data, flag  

1 1 NA CMPEQ r1 r0, flag  

CMPNE 5ôh07 

#addr  

0 0 NA ldr #addr r0 ; ldr #addr r1  

0 1 #data  
ldr #addr r0 ; CMPNE r0 

#data,flag  

1 0 #data  
ldr #addr r1 ; CMPNE r1 

#data,flag  

1 1 NA 
ldr #addr r1 ; CMPNE r1 

r0,flag  

All 0  

0 0 NA mov r0 r0 ; mov r1 r1  

0 1 #data  CMPNE r0 #data, flag  

1 0 #data  CMPNE r1 #data, flag  

1 1 NA CMPNE r1 r0, flag  

ADD 5ôh08 

#addr  

0 0 NA ldr #addr r0 ; ldr #addr r1  

0 1 #data  ldr #addr r0 ; ADD r0 #data  

1 0 #data  ldr #addr r0 ; ADD r1 #data  

1 1 NA ldr #addr r0 ; ADD r1 r0  

All 0  

0 0 NA mov r0 r0 ; mov r1 r1  

0 1 #data  ADD r0 #data  

1 0 #data  ADD r1 #data  

1 1 NA ADD r1 r0  

SUB 5ôh09 

#addr  

0 0 NA ldr #addr r0  ; ldr #addr r1  

0 1 #data  ldr #addr r0 ; SUB r0 #data  

1 0 #data  ldr #addr r0 ; SUB r1 #data  

1 1 NA ldr #addr r0 ; SUB r1 r0  

All 0  

0 0 NA mov r0 r0 ; mov r1 r1  

0 1 #data  SUB r0 #data  

1 0 #data  SUB r1 #data  

1 1 NA SUB r1 r0  

STR 5ôh0a #addr  

0 0 #data  STR #addr #data  

0 1 NA STR #ADDR r0  

1 0 NA STR #ADDR r1  
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INSTR  cmd[4:0]  addr[26:2]  R1  R0  Data[31:0]    

1 1 #data  STR #addr #data  

ISB  5ôh0b #addr  

0 0 #data  STR #addr #data  

0 1 NA STR #ADDR r0  

1 0 NA STR #ADDR r1  

1 1 #data  STR #addr #data  

POLEQ 5ôh0c NA 

0 1 #data  
poll r0=#data,repeat last 
command  

1 0 #data  
poll r1=#data,repeat last 
command  

1 1 NA 
poll r1=r0,repeat last 
command  

POLNE

Q 
5ôh0d NA 

0 1 #data  
poll r0!=#data,repeat last 

command  

1 0 #data  
poll r1!=#data,repeat last 

command  

1 1 NA 
poll r1!=r0,repeat last 

command  

BL_U 5ôh0e 

ALL 0  

NA NA #data  brr #data,?flag  (upwards)  

0 1 NA brr r0, ?flag  

1 0 NA brr r1, ?flag  

ALL 1  

NA NA #data  brr #data (upwards)  

0 1 NA brr r0  

1 0 NA brr r1  

BL_D  5ôh0f 

ALL 0  

NA NA #data  
brr #data,?flag  
(downwards)  

0 1 NA brr r0, ?flag  

1 0 NA brr r1, ?flag  

ALL 1  

NA NA #data  brr #data (downwards)  

0 1 NA brr r0  

1 0 NA brr r1  

DMA_S  5ôh10 NA NA NA #data  set dma_start_addr = #data  

DMA_
D 

5ôh11 NA NA NA #data  
set dma_end_addr   = 
#data  

DMA_
DO 

5ôh12 NA NA NA #data  
set dma_length     = #data 
(byte)  
dma_start  

END 5ôh13 NA NA NA NA End of instruction  

 

2.4.3  Hardware Trigger Flow 
When DCF_CTRL.vop_hw_en is enabled, DCF can be triggered by any of the followed three 

sources: dma_finish ȁvop_standbyȁvop_clkgate_en. 

DCF is edge sensitive for dma_finish signal, and level sensitive for vop_standby and 

vop_clkgate_en signal. 
When DCF is working, a dcf_idle is driven to low to indicate vop not to exit vop_standby 
status. And when DCF is not working, dcf_idle is driven to high for SOC and VOP to inquire. 
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Chapter 3  NAND Flash Controller (NANDC)  
3.1  Overview  
NAND Flash Controller (NANDC) is used to control data transmission from host to NAND 

Flash device or from NAND Flash device to host. NANDC is connected to AHB BUS through 
an AHB Master and an AHB Slave. The data transmission between host and external memory 
can be done through AHB Master interface or AHB Slave interface.  

NANDC supports the following features: 
 ̧ Software Interface Type 
Â Support directly mode 

 ̧ Flash Interface Type 
Â Support Asynchronous Flash Interface with 8bits data width (ñAsyn8xò for short) 
Â Support 1NAND Flash devices(1 chip select) 

 ̧ Flash Type 
Â Support SLC Flash 

 ̧ Flash Interface Timing 

Â Asyn8x: configurable timing 
 ̧ BCH/ECC Ability 
Â 16bit/1KB BCH/ECC: support 16bitBCH/ECC, which can detect and correct up to 16 

error bits in every 1K bytes data and 4 bytes meta-data 
 ̧ Transmission Ability 
Â Support 32K bytes data transmission at a time at most 

Â Support two transfer working modes: Bypass or DMA 
 ̧ Internal Memory 

Â 2 built-in SRAMs, and the size is 1k bytes respectively 
Â Can be accessed by other masters 
Â Can be operated in Ping-Pong mode by other masters 

 ̧ FIFO Mode 
Â One built-in FIFO with 32 bits wide and 8 depth 
Â Store command, address and data temporarily that are intend to write to the 

external NAND Flash 

3.2  Block Diagram  
 NANDC comprises with: 

 ̧ MIF: AHB Master Interface 
 ̧ SIF: AHB Slave Interface 

 ̧ SRIF: SRAM Interface 
 ̧ TRANSC: Transfer Controller 
 ̧ BCHENC: BCH Encoder 

 ̧ BCHDEC: BCH Decoder 
 ̧ FIF_GEN: Flash Interface Generation 

MIF TRANSCAHB Master

AHB Slave

FLASH IF

SRIF

BCHENC BCHDEC

SIF

FIF_GEN
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Fig.3-1 NANDC Block Diagram 

3.3  Function Description  
3.3.1  AHB Interface 
There is an AHB master interface in NANDC, which is selectable and configurable. It is 
responsible for transferring data from external memory to internal memory when NAND 
Flash program, or inverse when NAND Flash read.  

There is an AHB slave interface in NANDC. It is responsible for accessing registers and 
internal memories. The addresses of these registers and memories are listed in Register 
Description section.  

3.3.1  Flash Type/Flash Interface 
The NAND Flash controller supports asynchronous 8bitsNAND Flash interface. You can use it 

by software (configure FMCTL) to suit for devices. Also you can configure their timing 
parameters by software (configure FMWAIT_ASYN) to have your desired rate.  

3.3.2  BCH Encoder/BCH Decoder 
The BCH Encoder is responsible for encoding data to be written into NAND Flash device. The 
encoded length is 1056 bytes, in which the data length is 1024bytes, system information 
(Meta-data) is 4bytes, BCH code is 28 bytes.  

The BCH Decoder is responsible for decoding data read from NAND Flash device. The 
decoded length is 1056 bytes, in which the data length is 1024bytes, spare length is 32 

bytes.  

3.4  Register Description  

3.4.1  Internal Address Mapping 

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

follows.  
Table 3-1 NANDC Address Mapping 

Base Address[12:8] Device 
Address 
Length 

Offset Address Range 

5ôb00_00x(x=0, 1) FLR 512 BYTE 0x0000 ~ 0x01ff 

5ôb00_01x(x=0, 1) SPR 512 BYTE 0x0200 ~ 0x03ff 

5ôb00_10x(x=0, 1) FLR1 512 BYTE 0x0400 ~ 0x05ff 

5ôb01_000 Flash0 256 BYTE 0x0800 ~ 0x08ff 

5ôb10_0xx(x=0, 1) Sram0  1K BYTE 0x1000 ~ 0x13ff 

5ôb10_1xx(x=0, 1) Sram1 1K BYTE 0x1400 ~ 0x17ff 

5ôb11_000 FIFO 1K BYTE 0x1800 ~ 0x1bff 

3.4.2  Registers Summary  

Name  Offset  Size  
Reset 

Value  
Description  

NANDC_FMCTL  0x0000  W 0x00000600  
NAND Flash Interface Control 

Register  

NANDC_FMWAIT_ASYN  0x0004  W 0x3F3FF7FF  
NAND Flash Timing Control Register 

For Asynchronous Timing  

NANDC_FLCTL  0x0008  W 0x00100000  Internal Transfer Control Register  

NANDC_BCHCTL  0x000C  W 0x00000008  BCH Control Register  

NANDC_MTRANS_CFG  0x0010  W 0x000001D0  Bus Transfer Configuration Register  

NANDC_MTRANS_SADDR0  0x0014  W 0x00000000  
Start Address Register For Page 

Data Transmission  

NANDC_MTRANS_SADDR1  0x0018  W 0x00000000  
Start Address Register For Spare 

Data Transmission  

NANDC_MTRANS_STAT  0x001C  W 0x00000000  Bus Transfer Status Register  
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Name  Offset  Size  
Reset 

Value  
Description  

NANDC_BCHST0  0x0020  W 0x04000000  
BCH Status Register For Code Word 

0~1  

NANDC_BCHST1  0x0024  W 0x00000000  
BCH Status Register For Code Word 

2~3  

NANDC_BCHST2  0x0028  W 0x00000000  
BCH Status Register For Code Word  

4~5  

NANDC_BCHST3  0x002C  W 0x00000000  
BCH Status Register For Code Word 

6~7  

NANDC_BCHST4  0x0030  W 0x00000000  
BCH Status Register For Code Word 

8~9  

NANDC_BCHST5  0x0034  W 0x00000000  
BCH Status Register For Code Word 

10~11  

NANDC_BCHST6  0x0038  W 0x00000000  
BCH Status Register For Code Word 

12~13  

NANDC_BCHST7  0x003C  W 0x00000000  
BCH Status Register For Code Word 

14~15  

NANDC_MTRANS_STAT2  0x015C  W 0x00000000  Bus Transfer Status Register2  

NANDC_VER  0x0160  W 0x00000801  Version Register  

NANDC_INTEN  0x016C  W 0x00000000  NANDC Interrupt Enable Register  

NANDC_INTCLR  0x0170  W 0x00000000  NANDC Interrupt Clear Register  

NANDC_INTST  0x0174  W 0x00000000  NANDC Interrupt Status Register  

NANDC_SPARE0_0  0x0200  W 0xFFFFFFFF 
System Information For Code Word 

0 

NANDC_SPARE1_0  0x0230  W 0xFFFFFFFF 
System Information For Code Word 

1 

NANDC_BCHST8  0x0520  W 0x00000000  
BCH Status Register For Code Word 

16~17  

NANDC_BCHST9  0x0524  W 0x00000000  
BCH Status Register For Code Word 

18~19  

NANDC_BCHST10  0x0528  W 0x00000000  
BCH Status Register For Code Word 

20~21  

NANDC_BCHST11  0x052C  W 0x00000000  
BCH Status Register For Code Word 

22~23  

NANDC_BCHST12  0x0530  W 0x00000000  
BCH Status Register For Code Word 

24~25  

NANDC_BCHST13  0x0534  W 0x00000000  
BCH Status Register For Code Word 

26~27  

NANDC_BCHST14  0x0538  W 0x00000000  
BCH Status Register For Code Word 

28~29  

NANDC_BCHST15  0x053C  W 0x00000000  
BCH Status Register For Code Word 

30~31  

NANDC_FLASH_DATA  0x0800  W 0x00000000  Flash Data  

NANDC_FLASH_ADDR  0x0804  W 0x00000000  Flash Address  
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Name  Offset  Size  
Reset 

Value  
Description  

NANDC_FLASH_CMD  0x0808  W 0x00000000  Command Send To Flash  
Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access  
 

3.4.3  Detail Registers Description  

NANDC_FMCTL   

Address: Operational Base + offset (0x0000)  

Bit  Attr  Reset Value  Description  

31:27  RO 0x00  reserved  

26:24  RW 0x0  

read_delay  

The number of NANDC clock cycle delays to sample the NAND 

Flash data after posedge of NAND Flash rdn.  

23:14  RO 0x000  reserved  

13  RW 0x0  

tm  

Timing mode indication.  

1'b0: Asynchronous Mode  

1'b1: Reserved  

12  RW 0x0  

dwidth  

NAND Flash data bus width indication.  

1'b0: 8bits, active in Asynchronous Mode  

1'b1: Reserved  

11  RO 0x0  reserved  

10  RW 0x1  

fifo_empty  

FIFO empty signal.  

1'b0: FIFO is not empty.  

1'b1: FIFO is empty  

9 RO 0x1  

frdy  

NAND Flash ready/busy indicate signal.  

1'b0: NAND Flash is busy.  

1'b1: NAND Flash is ready.  

This bit is the sample of the pin of NAND Flash R/Bn  

8 RW 0x0  

wp  

NAND Flash write protect.  

1'b0: NAND Flash program/erase disabled.  

1'b1: NAND Flash program/erase enabled.  

This bit is output to the pin of NAND Flash WPn  

7:1  RO 0x00  reserved  

0 RW 0x0  

fcs  

Flash memory chip select control.  

1'b1: Hold NAND Flash memory chip select activity  

1'b0: NAND Flash memory chip select activity free  

 

NANDC_FMWAIT_ASYN   

Address: Operational Base + offset (0x0004)  
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Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  

30:24  RW 0x3f  
reserved  

 

23  RO 0x0  reserved  

22:18  RW 0x0f  

wait_frdy_dly  

The number of NANDC clock cycle delays to accept the NAND 

Flash ready signal.  

17:12  RW 0x3f  

csrw  

When in asynchronous mode, this field specifies the number of 

NANDC clock cycles from the falling edge of NAND Flash CSn to 

the falling edge of NAND Flash RDn or  NAND Flash WRn. The min 

value of csrw is 0.  

11  RW 0x0  

hard_rdy  

Hardware handshaking controller bit.  

When asserted, an external device asserts signal "NAND Flash 

RDY" to extend a wait -state and the rest bits in this register will 

be ignored.  

10:5  RW 0x3f  

rwpw  

When in asynchronous mode, this field specifies the width of 

NAND Flash RDn or NAND Flash WRn in NANDC clock cycles, 

0x0<=rwpw<=0x3f.  

4:0  RW 0x1f  

rwcs  

When in asynchronous mode, this field specifies the number of 

NANDC clock cycles from the rising e dge of NAND Flash RDn or 

NAND Flash WRn to the rising edge of NAND Flash CSn, 

0x0<=rwcs<=0x1f.  

 

NANDC_FLCTL   

Address: Operational Base + offset (0x0008)  

Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  

30  RW 0x0  

bypass_fifo_mode  

The enable signal for bypass with FIFO mode.  

1'b0: Disable FIFO mode  

1'b1: Enable FIFO mode  

29  RO 0x0  reserved  

28  RW 0x0  

low_power  

NANDC low power control  

1'b0: Normal mode  

1'b1: Low power mode  
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Bit  Attr  Reset Value  Description  

27:22  RW 0x00  

page_num  

Transmission code word number in internal DMA mode(FLCTL[3]) 

when bus -mode(MTRANS_CFG[2]) is master -mode.  

1~32: 1~32 code word.  

Default: Not support.  

Notes:  

a. Only active in internal DMA mode  

b. Only active when bus -mode is master -mode  

21  RW 0x0  

page_size  

Transmission cod e word size in internal DMA mode.  

1'b0: 1024 bytes/code word  

1'b1: Reserved  

20  RO 0x1  

tr_rdy  

Internal DMA transmission ready indication.  

1'b0: Internal DMA transmission is busy.  

1'b1: Internal DMA transmission is ready.  

When reading NAND Flash, tr_rdy should not be set to 1 until all 

data transmission and correct finished.  

When programming NAND Flash, tr_rdy should not be set to 1 

until all data transmission finished.  

Notes: Only active in internal DMA mode  

19:11  RO 0x000  reserved  

10  RW 0x0  

cor_able  

Auto correct enable indication, 1 active.  

1'b0: Auto correct disable  

1'b1: Auto correct enable  

Notes: Only active in internal DMA mode.  

9:8  RO 0x0  reserved  

7 RW 0x0  

flash_st_mod  

Mode for NANDC to start internal data transmission in internal 

DMA mode.  

1'b0: Busy mode. Hardware should not start internal data 

transmission until NAND Flash is ready even flash_st is asserted.  

1'b1: Ready mode. Hardware should start internal data 

transmission directly when flash_st is asserted.  

Notes: Only active in internal  DMA mode.  
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Bit  Attr  Reset Value  Description  

6:5  RW 0x0  

tr_count  

Transmission code word number in internal DMA mode when bus -

mode is slave -mode.  

2'b00: 0 code word need transferred  

2'b01: 1 code word need transferred  

2'b10: 2 code word need transferred  

2'b11: Not supported  

Notes:  

a. Only active in internal DMA mode.  

b. Only active when bus -mode is slave -mode.  

4 RW 0x0  

st_addr  

Start buffer address.  

1'b0: Start transfer from sram0  

1'b1: Start transfer from sram1  

Notes: Only active in internal DMA mode  

3 RW 0x0  

bypass  

NANDC internal DMA byp ass indication.  

1'b0: Bypass the internal DMA, data are transferred to/from 

NAND Flash by direct path.  

1'b1: Internal DMA active, data are transferred to/from NAND 

Flash by internal DMA.  

2 RW 0x0  

flash_st  

Start signal for NANDC to transfer data between NAND Flash and 

internal buffer in internal DMA mode. When asserted, it will be 

cleared automatically.  

1'b0: Not start transmission  

1'b1: Start transmission  

Notes:  

Only active in internal DMA mode. If flash_st_mod=1'b1, the 

transfer will start as well as flash_st asserts. If 

flash_st_mod=1'b0, the transfer will start until NAND Flash RDY 

is ready.  

1 RW 0x0  

flash_rdn  

Indicate data flow direction.  

1'b0: NANDC read data from NAND Flash.  

1'b1: NANDC write data to NAND Flash.  

0 RW 0x0  

flash_rst  

NANDC soft reset indication. When asserted, it will be cleared 

automatically.  

1'b0: Not software reset  

1'b1: Software reset  

Notes: Flash_rst should be executed prior to flash_st.  

 

NANDC_BCHCTL   

Address: Operational Base + offset (0x000C)  
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Bit  Attr  Reset Value  Description  

31:29  RO 0x0  reserved  

28  RW 0x0  

bch_toddr  

Enable signal for storing BCH decode status into ddr in master 

mode.  

1'b0: Disable  

1'b1: Enable  

27  RO 0x0  reserved  

26:19  RW 0x00  

bchthres  

BCH error number threshold. If  the number of BCH error exceeds 

bchthres, the BCH error interrupt will generate.  

18  RW 0x0  

bchmode1  

High bit of BCH mode selection.  

BchMode=bchmode1, bchmode0.  

2'b00: 16bit BCH  

2'b01: Reserved  

2'b10: Reserved  

2'b11: Reserved  

17  RO 0x0  reserved  

16  RW 0x0  

bchpage  

The data size indication when BCH is active.  

1'b0: 1024 bytes, all the 1024 bytes data in code word are valid 

data to be transferred.  

1'b1: 512 bytes, higher 512bytes are valid, and lower 512bytes 

are invalid and stuffed with 0xff.  

Notes:  

a. On ly active when data transferred in internal DMA mode.  

b. Only active for asynchronous NAND Flash  

15:8  RW 0x00  

addr  

BCH active range selection.  

Specify the address for data transmission in bypass mode where 

the BCH should be active.  

7:5  RW 0x0  

region  

BCH active region selection indication.  

3'b000: NAND Flash memory 0 region (NAND Flash 0)  

3'b010~3'b011: Reserved  

4 RW 0x0  

bchmode0  

BCH mode selection indication.  

BCH mode is determined by both bchmode0 and bchmode1, 

detailed information is showed in BCHCTL[ 18].  

3 RW 0x1  

bchepd  

BCH encoder/decoder power down indication.  

1'b0: BCH encoder/decoder working  

1'b1: BCH encoder/decoder not working  
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Bit  Attr  Reset Value  Description  

2 RW 0x0  

mode_addrcare  

BCH address care mode selection indication.  

1'b0: Address care.  

1'b1: Address not care.  

Notes:  

This bit is just active for data transmission in bypass mode, but 

not for command and address transmission. If 

mode_addrcare=1'b1, the BCH addr is not effect.  

1 RO 0x0  reserved  

0 RW 0x0  

bchrst  

BCH software reset indication, When asserted, it will be cleared 

automatically.  

1'b0: Not software reset  

1'b1: Software reset  

Notes:  

a. BCH Decoder should be software reset before decode begin.  

b. BCH software reset should be used with NANDC software reset 

at the same time.  

 

NAND C_MTRANS_CFG   

Address: Operational Base + offset (0x0010)  

Bit  Attr  Reset Value  Description  

31:16  RO 0x0000  reserved  

15  
R/W

SC 
0x0  

ahb_rst  

Ahb master interface software reset, it will be cleared 

automatically.  

14  RW 0x0  

fl_pwd  

NAND Flash power down indication, 1 active.  

1'b0: NAND Flash power on, data transferred through master 

interface is data that to be written into or read from NAND Flash.  

1'b1: NAND Flash power down, data transferred through master 

interface is not data that to be written into or read from NAND 

Flash. NANDC is just used as DMA for external memory and 

internal memory.  

13:9  RW 0x00  

incr_num  

AHB Master incr num indication.  

incr_num=1~16.  

When burst=001, software should configure incr_num.  

Notes: Only active for master -mode  
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Bit  Attr  Reset Value  Description  

8:6  RW 0x7  

burst  

AHB Master burst type indication.  

3'b000: Single transfer  

3'b011: 4 -beat burst  

3'b101: 8 -beat Burst  

3'b111: 16 -beat burst  

default: Not supported  

Notes: Only active for master -mode  

5:3  RW 0x2  

hsize  

AHB Master data size indication:  

3'b000: 8 bits  

3'b001: 16 bits  

3'b010: 32 bits  

default: Not supported  

Notes: Only active for master -mode  

2 RW 0x0  

bus_mode  

Bus interface selection.  

1'b0: Slave interface. NAND Flash data is transferred through 

slave interface.  

1'b1: Master interface. NAND Flash data is  transferred through 

master interface.  

1 RW 0x0  

ahb_wr  

Data transfer direction through master interface.  

1'b0: Read direction(external memory ->internal memory)  

1'b1: Write direction (internal memory ->external memory)  

Notes:  

a. Only active for master -mode . 

b. When read NAND Flash(flash_rdn=0), ahb_wr=1. When 

program NAND Flash(flash_rdn=1), ahb_wr=0.  

0 RW 0x0  

ahb_wr_st  

Start indication for loading data from external memory to internal 

memory or storing data from internal memory to external 

memory through master. When asserted, it will be automatically 

cleared only active when fl_pwd is 1.  

Notes:  

a. Only active for master -mode and fl_pwd=1.  

b. When fl_pwd=0, NAND Flash is active, NANDC start to transfer 

data through master interface if flash_st=1  

c. When fl _pwd=1, NAND Flash is not active, NANDC start to 

transfer data through master interface if ahb_wr_st=1  

 

NANDC_MTRANS_SADDR0   

Address: Operational Base + offset (0x0014)  
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Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

saddr0  

Start address for page data transmission.  

Notes:  

a. Only active for master -mode.  

b. Should be aligned with hsize in MTRANS_CFG[5:3].  

 

NANDC_MTRANS_SADDR1   

Address: Operational Base + offset (0x0018)  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

saddr1  

Start address for spare data transmission.  

Notes:  

a. Only active for master -mode.  

b. Should be aligned with hsize in MTRANS_CFG[5:3].  

 

NANDC_MTRANS_STAT   

Address: Operational Base + offset (0x001C)  

Bit  Attr  Reset Value  Description  

31:22  RO 0x000  reserved  

21:16  RO 0x00  

mtrans_cnt  

Finished counter for code word transmission through Master 

interface.  

Notes: Only active for master -mode  

15:0  RW 0x0000  

bus_err  

Bus error indication for code word 0~15.  

[0]: bus error for code word 0  

......  

[15]: bus error for code word 15  

Notes: Only active for master -mode  

 

NANDC_BCHST0   

Address: Operational Base + offset (0x0020)  

Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  

30  RO 0x0  
err_hnum1_h1  

Highest bit of err_hnum1  

29  RO 0x0  
err_tnum1_h1  

Highest bit of err_tnum1  

28  RO 0x0  
err_hnum0_h1  

Highest bit of err_hnum0  

27  RO 0x0  
err_tnum0_h1  

Highest bit of err_tnum0  
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Bit  Attr  Reset Value  Description  

26  RO 0x1  

bchrdy  

Ready indication for BCH encoder/decoder, 1 active.  

1'b0: BCH encoder/decoder is busy.  

1'b1: BCH encoder/decoder is ready.  

25:21  RO 0x00  

err_hnum1_l5  

Lower 5 bits of number of error bits found in first 512bytes of 1st 

backup code word.  

20:16  RO 0x00  

err_tnum1_l5  

Lower 5 bits of number of error bits found in 1st backup code 

word.  

15  RO 0x0  

fail1  

Indication for the 1st backup code word decoded failed or not.  

1'b0: Decode successfully  

1'b1: Decode fail  

14  RO 0x0  

done1  

Indication for finishing decoding the 1st backup code word.  

1'b0: Not finished  

1'b1: Finished  

13  RW 0x0  

errf1  

Indication for error found in 1st backup code word.  

1'b0: No error  

1'b1: Error found  

12:8  RW 0x00  

err_hnum0_l5  

Lower 5 bits of number of error bits found in first 512bytes of 

current backup code word.  

7:3  RO 0x00  

err_tnum0_l5  

Lower 5 bits of number of error bits found in current backup code 

word.  

2 RO 0x0  

fail0  

Indication for current backup code word decode fail or not.  

1'b0: Decode successfully  

1'b1: Decode fail  

1 RO 0x0  

done0  

Indication for finishing decoding the current backup code word.  

1'b0: Not finished  

1'b1: Finished  

0 RO 0x0  

errf0  

Indication for error found in current backup code word.  

1'b0: No error  

1'b1: Error found  

 

NANDC_BCHST1   

Address: Operational Base + offset (0x0024)  

Bit  Attr  Reset Value  Description  

31  RO 0x0  reserved  
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Bit  Attr  Reset Value  Description  

30  RO 0x0  
err_hnum3_h1  

Highest bit of err_hnum3  

29  RO 0x0  
err_tnum3_h1  

Highest bit of err_tnum3  

28  RO 0x0  
err_hnum2_h1  

Highest bit of err_hnum2  

27  RO 0x0  
err_tnum2_h1  

Highest bit of err_tnum2  

26  RO 0x0  reserved  

25:21  RO 0x00  

err_hnum3_l5  

Lower 5 bits of number of error bits found in first 512bytes of 3th 

backup code word.  

20:16  RO 0x00  

err_tnum3_l5  

Lower 5 bits of number of error bits found in 3th backup code 

word.  

15  RW 0x0  

fail3  

Indication for the 3th backup code word decoded failed or not.  

1'b0: Decode successfully  

1'b1: Decode fail  

14  RO 0x0  

done3  

Indication for finishing decoding the 3th backup code word.  

1'b0: Not finished  

1'b1: Finished  

13  RO 0x0  

errf3  

Indication for error found in 3th backup code word.  

1'b0: No error  

1'b1: Error found  

12:8  RO 0x00  

err_hnum2_l5  

Lower 5 bits of number of error bits found in first 512bytes of 2th 

backup code word.  

7:3  RO 0x00  

err_tnum2_l5  

Lower 5 bits of number of error bits found in 2th backup code 

word.  

2 RO 0x0  

fail2  

Indication for 2th backup code word decode failed or not.  

1'b0: Decode successfully  

1'b1: Decode fail  

1 RO 0x0  

done2  

Indication for finishing decoding the 2th backup code word.  

1'b0: Not finished  

1'b1: Finished  

0 RO 0x0  

errf2  

Indication for error found in 2th backup code word.  

1'b0: No error  

1'b1: Error found  
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NANDC_BCHST2   

Address: Operational Base + offset (0x0028)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd4_cwd5  

BCHST information for 4th and 5th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_BCHST3   

Address: Operational Base + offset (0x002C)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd6_cwd7  

BCHST information for 6th and 7th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHS T1 register.  

 

NANDC_BCHST4   

Address: Operational Base + offset (0x0030)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd8_cwd9  

BCHST information for 8th and 9th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_BCHST5   

Address: Operational Base + offset (0x0034)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd10_cwd11  

BCHST information for 10th and 11th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_BCHST6   

Address: Operational Base + offset (0x0038)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd12_cwd13  

BCHST information for 12th and 13th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_BCHST7   

Address: Operational Base + offset (0x003C)  
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Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd14_cwd15  

BCHST information for 14th and 15th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_MTRANS_STAT2   

Address: Operational Base + offset (0x015C)  

Bit  Attr  Reset Value  Description  

31:16  RO 0x0000  reserved  

15:0  RW 0x0000  

bus_err2  

Bus error indication for code word16~31.  

[0]: bus error for code word 16  

......  

[15]: bus error for code word 31  

Notes: Only active for master -mode  

 

NANDC_VER   

Address: Operational Base + offset (0x0160)  

Bit  Attr  Reset  Value  Description  

31:0  RO 0x00000801  
version  

Version indication for NANDC  

 

NANDC_INTEN   

Address: Operational Base + offset (0x016C)  

Bit  Attr  Reset Value  Description  

31:7  RO 0x0000000  reserved  

6 RW 0x0  

master_idle_int_en  

Enable for master idle interrupt.  

1'b0: Interrupt disable  

1'b1: Interrupt enable  

When master_idle_int_en is active, an interrupt is generated if 

posedge of master idle happen.  

5:4  RO 0x0  reserved  

3 RW 0x0  

bchfail_int_en  

Enable for BCH fail interrupt.  

1'b0: Interrupt disable  

1'b1: Interrupt enable  

When bchfail_int_en is active, an interrupt is generated if BCH 

decode failed.  

2 RW 0x0  

bcherr_int_en  

Enable for BCH error interrupt.  

1'b0: Interrupt disable  

1'b1: Interrupt enable  

When bcherr_int_en is active, an interrupt is generated if BCH 

decode error bit is larger than bchthres(BCHCTL[26:19]).  
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Bit  Attr  Reset Value  Description  

1 RW 0x0  

frdy_int_en  

Enable for flash_rdy interrupt.  

1'b0: Interrupt disable  

1'b1: Interrupt enable  

When frdy_int_en is active, an interrupt  is generated if NAND 

Flash R/B# changes from 0 to 1.  

0 RW 0x0  

dma_int_en  

Enable for internal DMA transfer finished interrupt.  

1'b0: Interrupt disable  

1'b1: Interrupt enable  

When dma_int_en is active, an interrupt is generated if 

page_num(FLCTL[27:22]) of  NAND Flash data transfer in DMA 

mode is finished.  

 

NANDC_INTCLR   

Address: Operational Base + offset (0x0170)  

Bit  Attr  Reset Value  Description  

31:7  RO 0x0000000  reserved  

6 
R/W

SC 
0x0  

master_idle_int_clr  

Clear for master idle interrupt. When asserted, this bit will be 

cleared automatically.  

1'b0: Interrupt not cleared  

1'b1: Interrupt cleared  

5:4  RO 0x0  reserved  

3 
R/W

SC 
0x0  

bchfail_int_clr  

Clear for BCH decode fail interrupt. When asserted, this bit will be 

cleared  automatically.  

1'b0: Interrupt cleared  

1'b1: Interrupt not cleared  

2 
R/W

SC 
0x0  

bcherr_int_clr  

Clear for BCH error interrupt. When asserted, this bit will be 

cleared automatically.  

1'b0: Interrupt cleared  

1'b1: Interrupt not cleared  

1 
R/W

SC 
0x0  

frdy_int_clr  

Clear for flash_rdy interrupt. When asserted, this bit will be 

cleared automatically.  

1'b0: Interrupt cleared  

1'b1: Interrupt not cleared  

0 
R/W

SC 
0x0  

dma_int_clr  

Clear for internal DMA transfer finished interrupt. When asserted, 

this bit will  be cleared automatically.  

1'b0: Interrupt cleared  

1'b1: Interrupt not cleared  
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NANDC_INTST   

Address: Operational Base + offset (0x0174)  

Bit  Attr  Reset Value  Description  

31:7  RO 0x0000000  reserved  

6 RO 0x0  
master_idle_int_stat  

Status for master idle interrupt, high active.  

5:4  RO 0x0  reserved  

3 RO 0x0  
bchfail_int_stat  

Status for BCH decode fail interrupt, high active.  

2 RO 0x0  
bcherr_int_stat  

Status for BCH error interrupt, high active.  

1 RO 0x0  
frdy_int_stat  

Status for flash_rdy interrupt, high active.  

0 RO 0x0  
dma_int_stat  

Status for internal DMA transfer finished interrupt, high active.  

 

NANDC_SPARE0_0   

Address: Operational Base + offset (0x0200)  

Bit  Attr  Reset Value  Description  

31:24  RW 0xff  
system_3  

The 4th system byte of code word 0.  

23:16  RW 0xff  
system_2  

The 3rd system byte of code word 0.  

15:8  RW 0xff  
system_1  

The 2nd system byte of code word 0.  

7:0  RW 0xff  
system_0  

The 1st system byte of code word 0.  

 

NANDC_SPARE1_0   

Address: Operational Base + offset (0x0230)  

Bit  Attr  Reset Value  Description  

31:24  RW 0xff  
system_3  

The 4th system byte of code word 1.  

23:16  RW 0xff  
system_2  

The 3rd system byte of code word 1.  

15:8  RW 0xff  
system_1  

The 2nd system byte of code word 1.  

7:0  RW 0xff  
system_0  

The 1st system byte of code word 1.  

 

NANDC_BCHST8   

Address: Operational Base + offset (0x0520)  
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Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd16_cwd17  

BCHST information for 16th and 17th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_BCHST9   

Address: Operational Base + offset (0x0524)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd18_cwd19  

BCHST information for 18th and 19th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_BCHST10   

Address: Operational Base + offset (0x0528)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd20_cwd21  

BCHST information for 20th and 21th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_BCHST11   

Address: Operational Base + offset (0x052C)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd22_cwd23  

BCHST information for 22th and 23th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_BCHST12   

Address: Operational Base + offset (0x0530)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd24_cwd25  

BCHST information for 24th and 25th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_BCHST13   

Address: Operational Base + offset (0x0534)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd26_cwd27  

BCHST information for 26th and 27th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         232  

NANDC_BCHST14   

Address: Operational Base + offset (0x0538)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd28_cwd29  

BCHST information for 28th and 29th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_BCHST15   

Address: Operational Base + offset (0x053C)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  

bchst_cwd30_cwd31  

BCHST information for 30th and 31th backup code word. Bit 

assignment is similar to BCHST1 register. For more description, 

please refer to BCHST1 register.  

 

NANDC_FLASH_DATA   

Address: Operational Base +  offset (0x0800)  

Bit  Attr  Reset Value  Description  

31:16  RO 0x0000  reserved  

15:0  RW 0x0000  
flash_data  

Valid for bypass internal dma mode(FLCTL[3]=0).  

 

NANDC_FLASH_ADDR   

Address: Operational Base + offset (0x0804)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

flash_addr  

Page or block address send to NAND Flash for bypass internal 

dma mode.  

 

NANDC_FLASH_CMD   

Address: Operational Base + offset (0x0808)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  

flash_cmd  

Contains the command write to flash for bypass internal dma 

mode.  

3.5  Interface Description  
Table 3-2 NANDC Interface Description 

Module Pin  Direction  PIN  Name  IOMUX Setting  

flash_ale  O FLASH_ALE/FSPI_D0/I2S1_LRCK_M0/GPIO1_A0_d  
GRF_GPIO1A_IOMUX_L[2:0]=3 ôb
001  

flash_cle  O FLASH_CLE/EMMC_CLKO/GPIO0_D7_d  
GRF_GPIO0D_IOMUX_H[14:12]=
3ôb001  

flash_wrn  O FLASH_WRn/EMMC_CMD/GPIO0_D5_u  
GRF_GPIO0D_IOMUX_H[6:4]=3 ôb
001  

flash_rdn  O FLASH_RDn/FSPI_D3/I2S1_SDI_M0/GPIO1_A2_u  
GRF_GPIO1A_IOMUX_L[10:8]=3 ô
b001  

flash_data[0]  I/O  FLASH_D0/EMMC_D0/GPIO0_C4_u  GRF_GPIO0C_IOMUX_H[2:0]=3 ôb
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Module Pin  Direction  PIN  Name  IOMUX Setting  
001  

flash_data[1]  I/O  FLASH_D1/EMMC_D1/GPIO0_C5_u  
GRF_GPIO0C_IOMUX_H[6:4]=3 ôb
001  

flash_data[2]  I/O  FLASH_D2/EMMC_D2/GPIO0_C6_u  
GRF_GPIO0C_IOMUX_H[10:8]=3 ô
b001  

flash_data[3]  I/O  FLASH_D3/EMMC_D3/GPIO0_C7_u  
GRF_GPIO0C_IOMUX_H[14:12]=
3ôb001  

flash_data[4]  I/O  FLASH_D4/EMMC_D4/GPIO0_D0_u  
GRF_GPIO0D_IOMUX_L[2:0]=3 ôb
001  

flash_data[5]  I/O  FLASH_D5/EMMC_D5/FSPI_CS1n/GPIO0_D1_u  
GRF_GPIO0D_IOMUX_L[6:4]=3 ôb
001  

flash_data[6]  I/O  FLASH_D6/EMMC_D6/GPIO0_D2_u  
GRF_GPIO0D_IOMUX_L[10:8]=3 ô
b001  

flash_data[7]  I/O  FLASH_D7/EMMC_D7/GPIO0_D3_u  
GRF_GPIO0D_IOMUX_L[14:12]=3
ôb001  

flash_rdy  I  
FLASH_RDYn/FSPI_D1/I2S1_SCLK_M0/GPIO1_A1_
u 

GRF_GPIO1A_IOMUX_L[6:4]=3 ôb
001  

flash_csn0  O 
FLASH_CS0n/FSPI_CS0n 
/I2S1_MCLK_M0/GPIO0_D4_u  

GRF_GPIO0D_IOMUX_H[2:0]=3 ôb
001  

flash_wp  O FLASH_WPn/EMMC_RSTn/FSPI_CLK/GPIO 1_A3_d  
GRF_GPIO1A_IOMUX_L[14:12]=3
ôb001  

Notes: I=input, O=output, I/O=input/output, bidirectional 

Furthermore, different IOs are selected and connected to different NAND Flash interface, 

which is shown as follows.  
Table 3-3 NANDC Interface Connection 

Module Pin Direction Flash Interface 

Asyn8x Asyn16x ONFI Toggle 

flash_csni(i=0) O ã - - - 

flash_ale  O ã - - - 

flash_cle  O ã - - - 

flash_wrn  O ã - - - 

flash_rdn  O ã - - - 

flash_data[7:0] I/O ã - - - 

flash_rdy  I ã - - - 

3.6  Application Notes  
3.6.1  BCHST/BCHLOC/BCHDE/SPARE Application 
1. BCHST 
There are 16 BCHST-registers in NANDC to store 32codewordôs BCH decode status(bchst) 
information. Every register stores 2 codewordôs bchst information except BCHST0, which not 

only includes bchst information, but also includes one bit for bchrdy.  
Let bchst_cwd0~bchst_cwd31 be the bchst information for 32codewords. In BCHST-
registers, the latest codewordôs bchst is stored into bchst_cwd0, and the former is shifted 
into bchst_cwd1. That is, bchst_cwd0Ą bchst_cwd1 ĄééĄbchst_cwd 31. Therefore, for 

example, if 32codewords are decoded, then bchst_cwd0 is the bch decode status for 
codeword31, and bchst_cwd31 is the bch decode status for codeword0.  

bchst_cwd0 = {BCHST0[28], BCHST0[12:8], BCHST0[27], BCHST0[7:3], BCHST0[2:0]} 
bchst_cwd1 = {BCHST0[30], BCHST0[25:21], BCHST0[29], BCHST0[20:16], 

BCHST0[15:13]} 
bchst_cwd2 = {BCHST1[28], BCHST1[12:8], BCHST1[27], BCHST1[7:3], BCHST1[2:0]}  
bchst_cwd3 = {BCHST1[30], BCHST1[25:21], BCHST1[29], BCHST1[20:16], 

BCHST1[15:13]}  
bchst_cwd4 = {BCHST2[28], BCHST2[12:8] , BCHST2[27], BCHST2[7:3], BCHST2[2:0]}   
bchst_cwd5 = {BCHST2[30], BCHST2[25:21], BCHST2[29], BCHST2[20:16], 

BCHST2[15:13]} 
bchst_cwd6 = {BCHST3[28], BCHST3[12:8] , BCHST3[27], BCHST3[7:3], BCHST3[2:0]}   
bchst_cwd7 = {BCHST3[30], BCHST3[25:21], BCHST3[29], BCHST3[20:16], 

BCHST3[15:13]}   
bchst_cwd8 = {BCHST4[28], BCHST4[12:8] , BCHST4[27], BCHST4[7:3], BCHST4[2:0]}   
bchst_cwd9 = {BCHST4[30], BCHST4[25:21], BCHST4[29], BCHST4[20:16], 

BCHST4[15:13]}  
bchst_cwd10 = {BCHST5[28], BCHST5[12:8] , BCHST5[27], BCHST5[7:3], BCHST5[2:0]}   
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bchst_cwd11 = {BCHST5[30], BCHST5[25:21], BCHST5[29], BCHST5[20:16], 
BCHST5[15:13]}   
bchst_cwd12 = {BCHST6[28], BCHST6[12:8] , BCHST6[27], BCHST6[7:3], BCHST6[2:0]}   

bchst_cwd13 = {BCHST6[30], BCHST6[25:21], BCHST6[29], BCHST6[20:16], 
BCHST6[15:13]}  
bchst_cwd14 = {BCHST7[28], BCHST7[12:8] , BCHST7[27], BCHST7[7:3], BCHST7[2:0]}   

bchst_cwd15 = {BCHST7[30], BCHST7[25:21], BCHST7[29], BCHST7[20:16], 
BCHST7[15:13]} 
bchst_cwd16 = {BCHST8[28], BCHST8[12:8] , BCHST8[27], BCHST8[7:3], BCHST8[2:0]}   

bchst_cwd17 = {BCHST8[30], BCHST8[25:21], BCHST8[29], BCHST8[20:16], 
BCHST8[15:13]} 

bchst_cwd18 = {BCHST9[28], BCHST9[12:8] , BCHST9[27], BCHST9[7:3], BCHST9[2:0]}   
bchst_cwd19 = {BCHST9[30], BCHST9[25:21], BCHST9[29], BCHST9[20:16], 
BCHST9[15:13]} 

bchst_cwd20 = {BCHST10[28], BCHST10[12:8] , BCHST10[27], BCHST10[7:3], 
BCHST10[2:0]}   
bchst_cwd21 = {BCHST10[30], BCHST10[25:21], BCHST10[29], BCHST10[20:16], 

BCHST10[15:13]} 
bchst_cwd22 = {BCHST11[28], BCHST11[12:8] , BCHST11[27], BCHST11[7:3], 
BCHST11[2:0]}   

bchst_cwd23 = {BCHST11[30], BCHST11[25:21], BCHST11[29], BCHST11[20:16], 
BCHST11[15:13]} 
bchst_cwd24 = {BCHST12[28], BCHST12[12:8] , BCHST12[27], BCHST12[7:3], 

BCHST12[2:0]}   
bchst_cwd25 = {BCHST12[30], BCHST12[25:21], BCHST12[29], BCHST12[20:16], 
BCHST12[15:13]} 

bchst_cwd26 = {BCHST13[28], BCHST13[12:8] , BCHST13[27], BCHST13[7:3], 
BCHST13[2:0]}   
bchst_cwd27 = {BCHST13[30], BCHST13[25:21], BCHST13[29], BCHST13[20:16], 

BCHST13[15:13]} 
bchst_cwd28 = {BCHST14[28], BCHST14[12:8] , BCHST14[27], BCHST14[7:3], 
BCHST14[2:0]}   

bchst_cwd29 = {BCHST14[30], BCHST14[25:21], BCHST14[29], BCHST14[20:16], 
BCHST14[15:13]} 
bchst_cwd30 = {BCHST15[28], BCHST15[12:8] , BCHST15[27], BCHST15[7:3], 

BCHST15[2:0]}   
bchst_cwd31 = {BCHST15[30], BCHST15[25:21], BCHST15[29], BCHST15[20:16], 
BCHST15[15:13]} 

2. SPARE 
SPARE includes two register-groups, SPARE0 and SPARE1. Each group has 8 registers: 
SPARE0_0~SPARE0_7 and SPARE1_0~SPARE1_7. Only SPARE0_0 and SPARE1_0 can be 

accessed via software, others are used internally. 
When in bch encoding, SPARE0_0 stores system information for codeword in sram0, 
SPARE0_n(n=1~7) stores encode information for codeword in sram0; SPARE1_0 stores 

system information for codeword in sram1, SPARE1_n( n=1~7) stores encode information 
for codeword in sram1.  
When in bch decoding, SPARE0_n(n=0~7) stores the spare data read from NAND Flash for 

codeword in sram0 if BCHCTL[28]=0, the bch decode status(BCHST) information which 
reflects the current codeword will be written into ddr instead of SPARE0_1 if BCHCTL[28]=1; 
SPARE1_n(n=0~7) stores the spare data read from NAND Flash for codeword in sram1 if 

BCHCTL[28]=0, the bch decode status(BCHST) information which reflects the current 
codeword will be written into ddr instead of SPARE1_1 if BCHCTL[28]=1.  

3.6.2  Bus Mode Application 
MTRANS_CFG[2] determines whether the data load/store between internal memory and 
external memory is through slave interface or master interface.  

1. Slave Mode 
When MTRANS_CFG[2]=0, slave is selected. i. e. ,NAND Flash data load/store between 
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internal memory and external memory is through slave interface by CPU or external DMA.  
In this mode, software should store page data into internal memory and spare data into 
SPARE registers before starting NAND Flash program operation; and should load page data 

from internal memory and spare data from SPARE registers after finishing NAND Flash read 
operation.  
In this mode, MTRANS_CFG, MTRANS_SADDR0 and MTRANS_SADDR1 are unused. The 

transfer codeword number is determined by FLCTL[6:5], and the maximum number is 2.  
The judgment condition for finishing data transfer is FLCTL[20]. When FLCTL[20] is high, it 
means that data transfer is finished.  

2. Master Mode 
When MTRANS_CFG[2]=1, master is selected. i. e. ,NAND Flash data load/store between 

internal memory and external memory is through master interface.  
In this mode, software should initialize page data and spare data into external memory, and 
set their addresses in MTRANS_SADDR0 and MTRANS_SADDR1 respectively before starting 

NAND Flash program operation. Similarly, software should configure MTRANS_SADDR0 and 
MTRANS_SADDR1 respectively before starting NAND Flash read operation and could read 
data from addresses in MTRANS_SADDR0 and MTRANS_SADDR1 after NANDC transfer 

finish.  
In this mode, MTRANS_CFG, MTRANS_SADDR0 and MTRANS_SADDR1 are used. The 
transfer codeword number is determined by FLCTL[26:22], and the maximum number is 32.  

The judgment condition for finishing data transfer is FLCTL[20]. When FLCTL[20] is high, it 
means that data transmission is finished.  
When MTRANS_CFG[2]=1, page data and spare data are stored in the continuous space of 

external memory respectively.  
For page data, source address is named Saddr0, specified in MTRANS_SADDR0. The space 
can be divided into many continuous units, and the unit size(named PUnit) is 1024 bytes. 

For spare data, source address is named Saddr1, specified in MTRANS_SADDR1. The space 
can be divided into many continuous units, and the unit size(named SUnit) is 64 bytes for 
16 bits BCH mode. 

 

Page_1

Page_2

Page_3

ŀŀ

Page_n-1

Page_n

Saddr0

Saddr0 + PUnit×1

Saddr0 + PUnit×2

Saddr0 + PUnit×(n-1)

Saddr0 + PUnit×n

Spare_1

Spare_2

Spare_3

ŀŀ

Spare_n-1

Spare_n

Saddr1

Saddr1 + SUnit×1

Saddr1 + SUnit×2

Saddr1 + SUnit×(n-1)

Saddr1 + SUnit×n Valid

Invalid

 
Fig.3-2 NANDC Address Assignment 

The detailed format for page data and spare data in every unit is shown in following figures.  
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P3 P2 P1 P0

P7 P6 P5 P4

31 23 15 7 0 ̂bit̃

P

1023

P

1022

P

1021

P

1020

PageAddrOffset

0

1

255

Page Data Store Format

(NO-LBA)

S3 S2 S1 S0

31 23 15 7

0

1

0 0 0 0

SpareAddrOffset

7

8

15

Spare Data Format

(NO-LBA,16bitBCH)

Depend on BCHCTL[28]

 
Fig.3-3 NANDC Data Format 

3.6.3  BchPage Application 
BCHCTL[16] determines whether codeword size for page data is 1024 bytes or 512 bytes 
when FLCTL[11] is 0.  

1. 1024bytes 
When BCHCTL[16]=0, BchPage=0, hardware needs to write 1024 bytes page data and spare 
data into NAND Flash or read 1024 bytes page data and spare data from NAND Flash. All the 

1024 bytes page data and spare data are encoded when writing or decoded when reading.  
2. 512bytes 

When BCHCTL[16]=1, BchPage=1, hardware needs to write 512 bytes page data and spare 
data into NAND Flash or read 512 bytes page data and spare data from NAND Flash.  
In this mode, the page data unit size for BCH encoder and BCH decoder still is 1024byte. So 

to support BCH encoder and decoder, software should configure page data as follows: 
1th~512th bytes are invalid data which must be stuffed with 0xff, 513th~1024th bytes are 
valid page data.  

3.6.4  PageSize/SpareSize Application 
1. Big Page 
When FLCTL[11]=0(LbaEn=0), the NAND Flash to be operated is Raw NAND Flash. Every 

codeword size is 1024 bytes and FLCTL[21] should always be set to 0, and the PageStep in 
external memory is 1024 bytes if bus mode is master mode.  
At this mode, the spare size and SpareStep in external memory are determined by BCH 

Mode as follows: 
BCH Mode=16bitBCH: spare size=(28+4)bytes , SpareStep=64bytes 
2. Small Page 

The NAND Flash controller will not operate in LBA mode, so small page with 512 bytes for a 
codeword is not supported. 

3.6.5  NANDC Interrupt Application 
NANDC has 1 interrupt output signal and 5 interrupt sources: DMA finish interrupt source, 
NAND Flash ready interrupt source, bch error interrupt source, bchfail interrupt source and 

master idle interrupt source. When one or more of these interrupt source are enabled, 
NANDC interrupt is asserted if one or more interrupt source is high. Software can determine 
the interrupt source by reading INTST and clear interrupt by writing corresponding bit in 

INTCLR.  

3.6.6  FIFO Application 
FIFO in NANDC is used to store command, address and data temporarily that are intend to 
write to the external NAND Flash. The FIFO is 32 -bit wide and 8- location deep , user can 
access it by configuring the NANDC to work on bypass(FLCTL[3]=1) and FIFO 

enable(FLCTL[30]=1) mode. 
The format of data written into FIFO is as follows. 
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7: 015: 823: 1625: 2427: 2629: 2831: 30

VALID_NUM:Valid fifo data number 

DATA_TYPE:

2'b00/2'b11 : flash data

2'b10 : flash command

2'b01 : flash address

DATA_TYPE: Data type for FIFO_DATA3

DATA_TYPE: Data type for FIFO_DATA2

DATA_TYPE: Data type for FIFO_DATA1 

FIFO_DATA1: First fifo data write to flash 

FIFO_DATA2: Second fifo data write to flash 

FIFO_DATA3: Third fifo data write to flash 

 
Fig.3-4 FIFO Data Format 

Command, address or data write to external NAND Flash are pushed into FIFO first and 

popup   automatically if the FIFO is not empty. Then FIFO_DATA1, FIFO_DATA2 and 
FIFO_DATA3 are written to NAND Flash by NANDC in order. The method to determine the 
end of write operation is to read register FMCTL. If FMCTL[10] is set , it means that the FIFO 

is empty and NAND Flash write operation is over.   
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Chapter 4  Video Output Processor (VOP _LITE )  

4  

4.1  Overview  
Video Output Processor is a video process engine and a display interface from memory 
frame buffer to display device (LCD panel, MIPI, BT1120, RGB, MCU, ect). 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. 

4.1.1  Features 
VOP_LITE supports the following features: 

 ̧ Display interface 

Â Parallel RGB LCD Interface: 24-bit(RGB888),18-bit(RGB666), 16-bit(RGB565) 
Â Serial RGB LCD Interface 
Â MCU LCD Interface 

Â Max output resolution 
É 1920x1080 for RGB/MIPI/BT1120 

 ̧ Display process 
Â Background layer 
É programmable 24-bit color 

Â Win0 layer 
É RGB888, ARGB888, RGB565, YCbCr422, YCbCr420, YCbCr444 
É 1/8 to 8 scaling-down and scaling-up engine(1/8 and 8 are not included) 

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

É YCbCr2RGB (rec601-mpeg/ rec601-jpeg/rec709) 
É RGB2YCbCr(BT601/BT709) 

Â Win2 layer 

É RGB888, ARGB888, RGB565 
É Support virtual display 
É 256 level alpha blending (pre-multiplied alpha support) 

É Transparency color key 
É RGB2YCbCr(BT601/BT709) 
É Support multi-region 

 ̧ Others 
Â Win0 layer and Win2 layer overlay exchangeable 
Â Support RGB or YUV domain overlay 

Â BCSH (Brightness, Contrast, Saturation, Hue adjustment) 
Â BCSH: YCbCr2RGB (rec601-mpeg/ rec601-jpeg/rec709) 
Â BCSH: RGB2YCbCr(BT601/BT709) 

Â Support Gamma adjust for PAD 
Â Support dither down allegro RGB888to666 RGB888to565 & dither down frc 
(configurable) RGB888to666 

Â Blank and black display 
Â Standby mode 
Â Support NOC hurry for higher bus priority for win0 Support DMA stop mode 

Â Support all layers reg_done separately 

4.2  Block Diagram  
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4.3  Function Description  
4.3.1  Data Format 
VOP master read the frame data from the frame buffer in the system memory. There are 
total 6 formats supported in two layers. 

 ̧ Win0: RGB888, ARGB888, RGB565, YCbCr422_SP, YCbCr420_SP, YCbCr444_SP 
 ̧ Win2: RGB888, ARGB888, RGB565 

B0G0R0B1
RGB888

031 23 15 7

RGB565 G1R1 B1 G0R0 B0

Pixel 0Pixel 1

5-bit6-bit5-bit5-bit6-bit5-bit

YCbCr422

Y00Y01Y02Y03 Cb00Cr00Cb02Cr02

8-bit8-bit 8-bit8-bit 8-bit8-bit 8-bit8-bit

: Luminance(Y)

: Chroma(CbCr)

YCbCr420

Y00Y01Y02Y03 Cb00Cr00Cb02Cr02

8-bit8-bit 8-bit8-bit 8-bit8-bit 8-bit8-bit

: Luminance(Y)

: Chroma(CbCr)

YCbCr420-0

YCbCr444

Y00Y01Y02Y03 Cb00Cr00Cb01Cr01

8-bit8-bit 8-bit8-bit

8-bit8-bit 8-bit8-bit

: Luminance(Y)

: Chroma(CbCr)

Cb02Cr02Cb03Cr03

ARGB888 BGRA

8-bit8-bit 8-bit8-bit

G1R1B2G2

R2B3G3R3
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Data SWAP function 
There are several swap options for different frame data formats. 
All the data swap types are in the following table. 

¢ŀōƭŜ пπм ±ht 5ŀǘŀ {ǿŀǇ ƻŦ ²ƛƴл ŀƴŘ ²ƛƴн 

Data-
swap 

RB 
swap 

Alpha 
swap 

Y-M8 
swap 

CbCr 
swap 

Win0  yes yes yes yes 

Win2 yes yes No No 

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

Win0

Systerm 
memory

(FB)
AXI BUS

Win2
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4.3.3  Virtual display 
Virtual display is supported in Win0 and Win2. The active image is part of the virtual 
(original) image in frame buffer memory. The virtual width is indicated by setting 
WIN0/WIN2_VIR_STRIDE for different data format. 

The virtual stride should be multiples of word (32-bit). That means dummy bytes in the end 
of virtual line if the real pixels are not 32-bit aligned. 

VIR_STRIDE

Act_width

A
ct_

h
eig

h
t

dsp window on 

Pannel

dsp_width

d
sp

_
h
ei

g
h
t

Active image

Virtual image

Act_mst
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4.3.4  Scaling 
The scaling operation is the image resizing process of data transfer from the frame buffer 
memory to LCD panel or TV set. 
Horizontal and vertical scaling factor should be set according the window scaling ratio. 

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

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

122)
]16:31[__0_

]16:31[__0_
(___ ³=

INFODSPWINVOP

INFOACTWINVOP
factorverticalrgby

 122)
]0:15[__0_

]0:15[__0_
(___ ³=

INFODSPWINVOP

INFOACTWINVOP
factorhorizontalrgby

 

122)
]16:31[__0_

]16:31[__0_
(___444_422 ³=

INFODSPWINVOP

INFOACTWINVOP
factorverticalCbryuvyuv



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         241  

122)
]16:31[__0_

2/]16:31[__0_
(___420 ³=

INFODSPWINVOP

INFOACTWINVOP
factorverticalCbryuv

 

122)
]0:15[__0_

]0:15[__0_
(___444 ³=

INFODSPWINVOP

INFOACTWINVOP
factorhorizontalCbryuv

 

122)
]0:15[__0_

2/]0:15[__0_
(___420_422 ³=

INFODSPWINVOP

INFOACTWINVOP
factorhorizontalCbryuvyuv

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

0 1 2 3 4

offset

Original pixel

Scaling down pixel 

(offset=0)

5 6 7

Scaling down pixel 

(offset!=0)
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0 1 2 3 4

offset

Original pixel

Scaling up pixel 

(offset=0)

Scaling up pixel 

(offset!=0)
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scaling down/up 

start point offset 

Offset variable Register 

Win0 YRGB  
vertical scaling offset 

Win0_YRGB_vscl_offs
et 

Win0_SCL_OFFSET 
[32:24] 

Win0 YRGB  
horizontal scaling 

offset 

Win0_YRGB_hscl_off
set 

Win0_SCL_OFFSET 
[23:16] 

Win0 Cbr 
vertical scaling offset 

Win0_CBR_vscl_offse
t 

Win0_SCL_OFFSET 
[15:8] 

Win0 Cbr 
horizontal scaling 

offset 

Win0_CBR_hscl_offse
t 

Win0_SCL_OFFSET 
[7:0] 

 

4.3.5  Overlay 
1. Overlay display 
There are totally 3 layers for overlay display: Background, Win0, Win2. 

The background is a programmable solid color layer, which is always the bottom of the 
display screen. 
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2. Transparency color key 
There are specific registers (VOP_WIN0_COLOR_KEY and VOP_WIN2_COLOR_KEY) for Win0 

and Win2 layer and to configure the color key value. The two transparency color key can be 
active at the same time. 
The pixel color value is compared to the transparency color key before final display. The 

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

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

Win0  color key

Win2 color key

WIN0 WIN2
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3. Alpha Blending 
Two blending modes are supported. One is per-pixel (ARGB) mode; the other is user-

specified mode. In ARGB mode, the alpha value is in the ARGB data (Win0 and Win2 normal 
mode only). In user-specified mode, the alpha value comes from the register 
(WINX_ALPHA_CTRL[11: 4]). 

Pre-multiplied alpha is supported for per-pixel alpha in Win0 and Win2, for Pre-multiplied 
alpha, the SRC data has already been multiplied with alpha value. 
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win2

win0

bottom

top

222_2 )1( winwinwinbgbgwin RGBRGBRGB aa +-=

000_2_02 )1( winwinwinbgwinbgwin RGBRGBRGB aa +-=

Win0 on top

Background

 

Fig.4-9 VOP Alpha blending 
4. RGB OVERLAY and YCbCr OVERLAY 
VOP has a signal named sw_overlay_mode at DSP_CTRL2[4] to decide overlay in RGB or 
YUV color space. 

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

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

4.3.6  BCSH 
The BCSH block is used for brightness, contrast, saturation and hue adjustment to YCbCr 

format image. 
The following diagram shows the BCSH adjustment processing. All the factors should be set 
in the VOP registers. 

Yinput

-16
Brightness 
factor 16

Youtput

16

163

Color bar

Constrast 
factor

MUX

Saturation factor
(CON*SAT)

Croutput

128

105

Color bar
Crinput

-128

Cboutput

128

167

Color bar
Cbinput

Hue factor0 
(cos)

 128

>>n

>>n

>>n

>>n

* (-1)

MUX

MUX

Hue factor1 
(sin)

Hue factor0 
(cos)
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4.3.7  Gamma Correction 
Gamma correction is necessary because most monitors donôt have a linear relationship  
between the voltage and the brightness, which results in your scene looking like it has 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 
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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. 
It consumes 256x8bit LUT for each channel. You can write gamma correction LUT through 

registerò DSP_LUT_ADDRò one by one after set dsp_lut_en = 0. 

R254'

...

R1'

R0'

B255'

R254'

...

R1'

R0'

G255'

R254'

...

R1'

R0'

R gamma

G gamma

B gammaR raw

G raw

B raw

R255'

3x256x8-bit LUTs
 

CƛƎΦпπмм ±ht DŀƳƳŀ [¦¢ǎ 

4.3.8  Replication and dither down 
1 Replication (dither up) 
If the interface data bus is wider than the pixel format size, by programming the pixel 

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

R4 R3 R2 R1 R0 R4 R3 R2

G5 G4 G3 G2 G1 G0 G5 G4

B4 B3 B2 B1 B0 B4 B3 B2

RGB565 RGB888

R4 R3 R2 R1 R0

G5 G4 G3 G2 G1 G0

B4 B3 B2 B1 B0

Replication
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Dithering is used to improve the quality of display the pixel data in a lower color depth on 

the LCD panel. The Dithering algorithm is based on the (x, y) pixel position, the value of 
removed bits and frame counter. 
2 Dither down 

Here we support three kinds of dithering arithmetic. RGB888 to RGB666 has two ways, one 
is allegro, the other is FRC. RGB888 to RGB565 has only one arithmetic, which is allegro. 
When Dithering is not enabled, the MSBs of the pixel color components are output on the 

interface data bus if the interface data bus is smaller than the pixel format size. 

R4 R3 R2 R1 R0

G5 G4 G3 G2 G1 G0

B4 B3 B2 B1 B0

RGB888 RGB666/RGB565

Dithering

R7 R6 R5

G7 G6

B7 B6 B5

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

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

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

Dither_logic(x,y)

Dither_logic(x,y)

Dither_logic(x,y)
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The following figure is the recommended pattern picture in VOP, you can configure different 

value of register 0x170~0x184̆ to change the pattern picture(default value is 

recommended values below). 
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4.4  Register Description 
4.4.1  Internal Address Mapping 
Slave address can be divided into different length for different usage, which is shown as 
follows.  

4.4.2  Registers Summary 

Name Offset Size 
Reset 
Value 

Description 

VOP_LITE_REG_CFG_DON

E 
0x0000 W 0x00000000 Register configure done flag 

VOP_LITE_VERSION 0x0004 W 0x020B6441 Version for VOP 
VOP_LITE_DSP_BG 0x0008 W 0x00000000 Display control register 
VOP_LITE_MCU 0x000C W 0x00711C08 MCU control register 
VOP_LITE_SYS_CTRL0 0x0010 W 0x00000000 System control register 
VOP_LITE_SYS_CTRL1 0x0014 W 0x00000000 System control register 
VOP_LITE_SYS_CTRL2 0x0018 W 0x00006000 System control register 
VOP_LITE_POST_LB_CTRL 0x001C W 0x00000000 Post LB control register 
VOP_LITE_DSP_CTRL0 0x0020 W 0x01010001 Display register 
VOP_LITE_DSP_CTRL1 0x0024 W 0x00000000 Display register 
VOP_LITE_DSP_CTRL2 0x0028 W 0x09004000 Display register 
VOP_LITE_VOP_STATUS 0x002C W 0x00000013 Some VOP module status 
VOP_LITE_LINE_FLAG 0x0030 W 0x00000000 Line flag configure register 
VOP_LITE_INTR_EN 0x0034 W 0x00000000 Interrupt enable register 
VOP_LITE_INTR_CLEAR 0x0038 W 0x00000000 Interrupt clear register 

VOP_LITE_INTR_STATUS 0x003C W 0x301D0000 
Interrupt raw status and interrupt  
status 

VOP_LITE_WIN0_CTRL0 0x0050 W 0x00000000 Win0 ctrl register 
VOP_LITE_WIN0_CTRL1 0x0054 W 0x00021220 Win0 ctrl register 
VOP_LITE_WIN0_COLOR_
KEY 

0x0058 W 0x00000000 Win0 color key register 

VOP_LITE_WIN0_VIR 0x005C W 0x01400140 Win0 virtual stride  
VOP_LITE_WIN0_YRGB_M

ST0 
0x0060 W 0x00000000 

Win0 YRGB memory start address 

0  
VOP_LITE_WIN0_CBR_MS

T0 
0x0064 W 0x00000000 Win0 Cbr memory start address 0  

VOP_LITE_WIN0_ACT_INF

O 
0x0068 W 0x00EF013F Win0 active window width/height  

VOP_LITE_WIN0_DSP_IN
FO 

0x006C W 0x00EF013F 
Win0 display width/height on 
panel  

VOP_LITE_WIN0_DSP_ST 0x0070 W 0x000A000A Win0 display start point on panel  
VOP_LITE_WIN0_SCL_FA
CTOR_YRGB 

0x0074 W 0x10001000 Win0 YRGB scaling factor 

VOP_LITE_WIN0_SCL_FA
CTOR_CBR 

0x0078 W 0x10001000 Win0 CBR scaling factor 

VOP_LITE_WIN0_SCL_OF
FSET 

0x007C W 0x00000000 Win0 scaling start point offset  

VOP_LITE_WIN0_ALPHA_

CTRL 
0x0080 W 0x00000000 Blending control register  

VOP_LITE_DSP_HTOTAL_

HS_END 
0x0100 W 0x014A000A 

Panel scanning horizontal width 

and hsync pulse end point  
VOP_LITE_DSP_HACT_ST

_END 
0x0104 W 0x000A014A 

Panel active horizontal scanning 

start point and end point  
VOP_LITE_DSP_VTOTAL_

VS_END 
0x0108 W 0x00FA000A 

Panel scanning vertical height and 

vsync pulse end point  
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Name Offset Size 
Reset 
Value 

Description 

VOP_LITE_DSP_VACT_ST
_END 

0x010C W 0x000A00FA 
Panel active vertical scanning 
start point and end point  

VOP_LITE_DSP_VS_ST_E
ND_F1 

0x0110 W 0x00000000 
Vertical scanning start point and 
vsync pulse end point of even file 

VOP_LITE_DSP_VACT_ST
_END_F1 

0x0114 W 0x00000000 
Vertical scanning active start point 
and end point of even filed in 
interlace 

VOP_LITE_BCSH_CTRL 0x0160 W 0x00000000 
Brightness/Contrast 
enhancement/Saturation/Hue 

contrl 
VOP_LITE_BCSH_COL_BA

R 
0x0164 W 0x00000000 

Video mode equals 2,then output 

color bar yuv 24bits value 

VOP_LITE_BCSH_BCS 0x0168 W 0x00000000 
Brightness/Contrast 

enhancement/Saturation 
VOP_LITE_BCSH_H 0x016C W 0x00000000 Hue 
VOP_LITE_FRC_LOWER01
_0 

0x0170 W 0x12844821 
Frc algorithm configuration 
register  

VOP_LITE_FRC_LOWER01
_1 

0x0174 W 0x21488412 
Frc algorithm configuration 
register  

VOP_LITE_FRC_LOWER10
_0 

0x0178 W 0xA55A9696 
Frc algorithm configuration 
register  

VOP_LITE_FRC_LOWER10
_1 

0x017C W 0x5AA56969 
Frc algorithm configuration 
register  

VOP_LITE_FRC_LOWER11
_0 

0x0180 W 
0xDEB77BE
D 

Frc algorithm configuration 
register  

VOP_LITE_FRC_LOWER11

_1 
0x0184 W 

0xED7BB7D

E 
Frc algorithm configuration 

register  
VOP_LITE_MCU_RW_BYPA

SS_PORT 
0x018C W 0x00000000 MCU panel write data  

VOP_LITE_WIN2_CTRL0 0x0190 W 0x00000000 Win2 ctrl register 
VOP_LITE_WIN2_CTRL1 0x0194 W 0x00000800 Win2 ctrl register 

VOP_LITE_WIN2_VIR0_1 0x0198 W 0x00000000 
Win2 virtual stride0 and virtual 
stride1  

VOP_LITE_WIN2_VIR2_3 0x019C W 0x00000000 
Win2 virtual stride2 and virtual 

stride3   
VOP_LITE_WIN2_MST0 0x01A0 W 0x00000000 Win2 memory start address0  
VOP_LITE_WIN2_DSP_IN
FO0 

0x01A4 W 0x00000000 
Win2 display width0/height0 on 
panel 

VOP_LITE_WIN2_DSP_ST
0 

0x01A8 W 0x00000000 Win2 display start point0 on panel  

VOP_LITE_WIN2_COLOR_
KEY 

0x01AC W 0x00000000 Win2 color key register 

VOP_LITE_WIN2_MST1 0x01B0 W 0x00000000 Win2 memory start address1 
VOP_LITE_WIN2_DSP_IN

FO1 
0x01B4 W 0x00000000 

Win2 display width1/height1 on 

panel 
VOP_LITE_WIN2_DSP_ST

1 
0x01B8 W 0x00000000 Win2 display start point1 on panel  

VOP_LITE_WIN2_ALPHA_

CTRL 
0x01BC W 0x00000000 Win2 alpha source control register 

VOP_LITE_WIN2_MST2 0x01C0 W 0x00000000 Win2 memory start address2 
VOP_LITE_WIN2_DSP_IN
FO2 

0x01C4 W 0x00000000 
Win2 display width2/height2 on 
panel 
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Name Offset Size 
Reset 
Value 

Description 

VOP_LITE_WIN2_DSP_ST
2 

0x01C8 W 0x000A000A Win2 display start point2 on panel  

VOP_LITE_WIN2_MST3 0x01D0 W 0x00000000 Win2 memory start address3 
VOP_LITE_WIN2_DSP_IN

FO3 
0x01D4 W 0x00000000 

Win2 display width3/height3 on 

panel 
VOP_LITE_WIN2_DSP_ST

3 
0x01D8 W 0x000A000A Win2 display start point3 on panel  

VOP_LITE_SCAN_LINE_N

UM 
0x01F0 W 0x000000B1 The current scan line number 

VOP_LITE_BLANKING_VA

LUE 
0x01F4 W 0x01000000 The value of vsync blanking 

VOP_LITE_FLAG_REG_FR

M_VALID 
0x01F8 W 0x00000000 

Flag register value after frame 

valid 

VOP_LITE_FLAG_REG 0x01FC W 0x00000000 
Flag register value before frame 
valid 

VOP_LITE_GAMMA_LUT_A

DDR 
0x0A00 W 0x00F7A3E3 

Note: SIZE: 24X256 used for 
panel GAMMA  adjustment, base 

address: 0x0a00 -- 0x0dff 
VOP_LITE_MMU_DTE_AD

DR 
0x0F00 W 0x00000000 MMU current page Table address 

VOP_LITE_MMU_STATUS 0x0F04 W 0x00000018 MMU status register 
VOP_LITE_MMU_COMMAN
D 

0x0F08 W 0x00000000 MMU command register 

VOP_LITE_MMU_PAGE_FA
ULT_ADDR 

0x0F0C W 0x00000000 
MMU logical address of last page 
fault 

VOP_LITE_MMU_ZAP_ON
E_LINE 

0x0F10 W 0x00000000 MMU Zap cache line register 

VOP_LITE_MMU_INT_RA
WSTAT 

0x0F14 W 0x00000000 MMU raw interrupt status register 

VOP_LITE_MMU_INT_CLE
AR 

0x0F18 W 0x00000000 MMU raw interrupt status register 

VOP_LITE_MMU_INT_MAS
K 

0x0F1C W 0x00000000 MMU raw interrupt status register 

VOP_LITE_MMU_INT_STA

TUS 
0x0F20 W 0x00000000 MMU raw interrupt status register 

VOP_LITE_MMU_AUTO_G

ATING 
0x0F24 W 0x00000003 MMU auto gating 

VOP_LITE_MMU_CFG_DO

NE 
0x0F28 W 0x00000000 MMU configure done register 

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW-
Double WORD (64 bits) access  
4.4.3  Detail Register Description 
VOP_LITE_REG_CFG_DONE  
Address: Operational Base + offset (0x0000) 

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. 

15:6 RO 0x000 reserved 
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Bit Attr Reset Value Description 

5 RW 0x0 

reg_load_sys_en 
In the first setting of the register, the new value was saved into 
the mirror register.  
1'b0: Disable 
1'b1: Enable 
When all the system register configure finish(all register except 

win0 win2), 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_win2_en 
In the first setting of the register, the new value was saved into 

the mirror register.  
1'b0: Disable 
1'b1: Enable 
When all the iep register configure finish(only 2 signals 
direct_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. 
3:2 RO 0x0 reserved 

1 RW 0x0 

reg_load_win0_en 
In the first setting of the register, the new value was saved into 

the mirror register.  
1'b0: Disable 
1'b1: Enable 
When all the win0 register configure 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_global_en 
In the first setting of the register, the new value was saved into 
the mirror register.  
1'b0: Disable 
1'b1: Enable 
When all the register configure 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_LITE_VERSION  

Address: Operational Base + offset (0x0004) 

Bit Attr Reset Value Description 

31:24 RO 0x02 
major 
Used for IP structure 

23:16 RO 0x0b 
minor 
Big feature change under same structure 

15:0 RO 0x6441 
build 
RTL current svn number 

 
VOP_LITE_DSP_BG  
Address: Operational Base + offset (0x0008) 

Bit Attr Reset Value Description 
31:24 RO 0x00 reserved 

23:16 RW 0x00 
dsp_bg_red 
Background Red color 

15:8 RW 0x00 
dsp_bg_green 
Background Green color 
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Bit Attr Reset Value Description 

7:0 RW 0x00 
dsp_bg_blue 
Background Blue color 

 
VOP_LITE_MCU  
Address: Operational Base + offset (0x000C) 

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  
1'b0: Command 
1'b1: Data 

28 RW 0x0 
mcu_frame_st 
Write "1": MCU HOLD Mode Frame Start  
Read: MCU/LCDC standby HOLD status 

27 RW 0x0 
mcu_hold_mode 
MCU HOLD Mode Select 

26 RW 0x0 
mcu_clk_sel 
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) 

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_LITE_SYS_CTRL0  

Address: Operational Base + offset (0x0010) 

Bit Attr Reset Value Description 

31:0 RW 0x00000000 
reserved 
Reserved 

 
VOP_LITE_SYS_CTRL1  

Address: Operational Base + offset (0x0014) 

Bit Attr Reset Value Description 
31:21 RO 0x000 reserved 

20:16 RW 0x00 
sw_axi_max_outstand_num 
AXI max outstanding number 

15:13 RO 0x0 reserved 

12 RW 0x0 

sw_axi_max_outstand_en 
AXI max outstand enable 
1'b0: Disable 
1'b1: Enable 

11:8 RW 0x0 
sw_noc_hurry_threshold 
NoC hurry threshold 

7 RO 0x0 reserved 
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Bit Attr Reset Value Description 

6:5 RW 0x0 
sw_noc_hurry_value 
NoC hurry value 

4 RW 0x0 

sw_noc_hurry_en 
Hurry enable for NoC 
1'b0: Disable 
1'b1: Enable 

3 RO 0x0 reserved 

2:1 RW 0x0 
sw_noc_qos_value 
NoC QoS value 

0 RW 0x0 

sw_noc_qos_en 
QoS enable for NoC 
1'b0: Disable 
1'b1: Enable 

 
VOP_LITE_SYS_CTRL2  
Address: Operational Base + offset (0x0018) 

Bit Attr Reset Value Description 
31:16 RO 0x0000 reserved 

15 RW 0x0 

dcf_idle_en 
DCF means display timing hold mode. It will hold display timing 
signals for changing frequency. 
1'b0: DCF idle disable 
1'b1: DCF idle enable 

14 RW 0x1 
fs_addr_mask_en 
1'b0: Disable 
1'b1: Enable 

13 RW 0x1 
imd_global_regdone_en 
1'b0: Disable 
1'b1: Enable 

12 RW 0x0 
imd_dsp_timing_imd 
1'b0: Timing reg valid immediately 
1'b1: Timing reg valid after frame start 

11 RW 0x0 
imd_edpi_frm_st 
Set wms_fs value for MIPI by this register. 

10 RW 0x0 

imd_edpi_ctrl_mode 
wms is a signal for MIPI controller. It works like frame start. 
1'b0: wms is enable by te and wms_fs 
1'b1: wms is enable by te only 

9 RW 0x0 

imd_edpi_te_en 
TE is a signal for MIPI controller. It works like frame start. 
1'b0: Disable TE 
1'b1: Enable TE 

8 RO 0x0 reserved 

7 RW 0x0 
sw_io_pad_clk_sel 
1'b0: Normal dclk out 
1'b1: Gating dclk out 

6 RW 0x0 
imd_dsp_data_out_mode 
1'b0: Normal output mode 
1'b1: Output 24'b0 

5 RO 0x0 reserved 

4 RW 0x0 

imd_yuv_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 

3 RW 0x0 
imd_dsp_out_zero 
1'b0: Normal output 
1'b1: Output '0' means:hsync,vsync,den=1'b0,1'b0,1'b0 

2 RW 0x0 

imd_vop_dma_stop 
1'b0: Disable 
1'b1: Enable  
If DMA is working, the stop mode would not be active until 
current bus transfer is finished. 

1 RW 0x0 

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

disable and the data transfer from frame buffer memory would 
stop at the end of current frame. 
The output would be blank.    
When writing "0" to this bit, standby mode would disable and the 
VOP go back to work immediately.  
1'b0: Disable 
1'b1: Enable  
Black display is recommended before setting standby mode 
enable. 

0 RW 0x0 

imd_auto_gating_en 
Auto gating enable 
1'b0: Disable 
1'b1: Enable 

 
VOP_LITE_POST_LB_CTRL  
Address: Operational Base + offset (0x001C) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:4 RW 0x0 
post_lb_almost_empty_threshold 
Post lb almost empty threshold 

3:0 RW 0x0 
post_lb_almost_full_threshold 
Post lb almost full threshold 

 
VOP_LITE_DSP_CTRL0  

Address: Operational Base + offset (0x0020) 

Bit Attr Reset Value Description 

31 RW 0x0 
sw_bt1120_en 
1'b0: RGB output 
1'b1: BT1120 output 

30 RW 0x0 
sw_bt1120_yc_swap 
1'b0: y/c no swap 
1'b1: y/c swap 

29 RO 0x0 reserved 

28 RW 0x0 

mipi_den_pol 
1'b0: Positive 
1'b1: Negative 
When this channel dclk_en = 0, this signal is used to control 
corresponding bit. 

27 RW 0x0 

mipi_vsync_pol 
1'b0: Negative 
1'b1: Positive 
When this channel dclk_en = 0, this signal is used to control 
corresponding bit 
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Bit Attr Reset Value Description 

26 RW 0x0 

mipi_hsync_pol 
1'b0: Negative 
1'b1: Positive 
When this channel dclk_en = 0, this signal is used to control 
corresponding bit. 

25 RO 0x0 reserved 

24 RW 0x1 
mipi_dclk_en 
1'b0: MIPI dclk disable 
1'b1: MIPI dclk enable 

23:17 RO 0x00 reserved 

16 RO 0x1 
reserved 

 
15:5 RO 0x000 reserved 

4 RW 0x0 

rgb_den_pol 
1'b0: Positive 
1'b1: Negative 
When this channel dclk_en = 0, this signal is used to control 
corresponding bit. 

3 RW 0x0 

rgb_vsync_pol 
1'b0: Negative 
1'b1: Positive 
When this channel dclk_en = 0, this signal is used to control 
corresponding bit. 

2 RW 0x0 

rgb_hsync_pol 
1'b0: Negative 
1'b1: Positive 
When this channel dclk_en = 0, this signal is used to control 
corresponding bit. 

1 RO 0x0 reserved 

0 RW 0x1 
rgb_dclk_en 
1'b0: RGB dclk disable 
1'b1: RGB dclk enable 

 
VOP_LITE_DSP_CTRL1  
Address: Operational Base + offset (0x0024) 

Bit Attr Reset Value Description 

31:0 RW 0x00000000 
reserved 
Reserved 

 
VOP_LITE_DSP_CTRL2  
Address: Operational Base + offset (0x0028) 

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

27:26 RO 0x2 
reserved 

 

25:24 RW 0x1 

dsp_layer2_sel 
Layer2 select 
2'b00: Select WIN0 
2'b10: Select WIN2 

23:22 RW 0x0 

dsp_layer1_sel 
Layer1 select 
2'b00: Select WIN0 
2'b10: Select WIN2 

21 RO 0x0 reserved 
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Bit Attr Reset Value Description 

20 RW 0x0 
post_lb_mode 
1'b0: 1920x3 
1'b1: 1280x4 

19:16 RW 0x0 

dsp_out_mode 
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'b0100: Serial 2x12-bit 
             12'b0,G[3:0],B[7:0] + 12'b0,R[7:0],G[7:4] 
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 
Others:  Reserved 

15 RW 0x0 

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

(0x000000) 
1'b0: Disable 
1'b1: Enable 

14 RW 0x1 

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

means:hsync,vsync,den=1'b1,1'b1,1'b0 
1'b0: Disable 
1'b1: Enable 

13 RO 0x0 reserved 

12 RW 0x0 
dsp_rg_swap 
1'b0: RGB 
1'b1: GRB 

11 RW 0x0 
dsp_rb_swap 
1'b0: RGB 
1'b1: BGR 

10 RO 0x0 reserved 

9 RW 0x0 
dsp_bg_swap 
1'b0: RGB 
1'b1: RBG 

8 RW 0x0 
dither_down 
1'b0: Disable  
1'b1: Enable 

7 RW 0x0 
dither_down_sel 
1'b0: Allegro 
1'b1: FRC 

6 RW 0x0 
dither_down_mode 
1'b0: RGB888 to RGB565  
1'b1: RGB888 to RGB666 

5 RW 0x0 

dsp_lut_en 
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. 

4 RW 0x0 
sw_overlay_mode 
1'b0: Overlay in RGB domain 
1'b1: Overlay in YUV domain 
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Bit Attr Reset Value Description 
3 RO 0x0 reserved 

2 RW 0x0 
dither_up 
1'b0: Disable 
1'b1: Enable 

1 RW 0x0 
interlace_field_pol 
1'b0: Normal 
1'b1: Invert 

0 RW 0x0 

dsp_interlace 
1'b0: Disable 
1'b1: Enable 
This mode is related to the TVE output, the display timing of odd 
field must be set correctly.  
(vop_dsp_vs_st_end_f1/vop_dsp_vact_end_f1) 

 
VOP_LITE_VOP_STATUS  

Address: Operational Base + offset (0x002C) 

Bit Attr Reset Value Description 
31:14 RO 0x00000 reserved 

13 RW 0x0 
intr_post_lb_almost_emtpy_mux 
1'b0: Interrupt0 
1'b1: Interrupt1 

12 RW 0x0 
intr_post_lb_almost_full_mux 
1'b0: Interrupt0 
1'b1: Interrupt1 

11 RO 0x0 reserved 

10 RW 0x0 
intr_line_flag1_mux 
1'b0: Interrupt0 
1'b1: Interrupt1 

9 RW 0x0 
intr_line_flag0_mux 
1'b0: Interrupt0 
1'b1: Interrupt1 

8 RW 0x0 
intr_dma_finish_mux 
1'b0: Interrupt0 
1'b1: Interrupt1 

7:5 RO 0x0 reserved 

4 RO 0x1 
dma_stop_valid 
VOP DMA stop status 

3 RO 0x0 reserved 

2 RO 0x0 

int_raw_dma_finish 
DMA finish raw signal 
1'b1: Finish 
1'b0: Not finish 

1 RO 0x1 

idle_mmu 
MMU idle status 
1'b1: Idle 
1'b0: Busy 

0 RO 0x1 
dsp_blanking_en_async 
1'b1: Blanking enable 
1'b0: Blanking disable 

 
VOP_LITE_LINE_FLAG  
Address: Operational Base + offset (0x0030) 

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

27:16 RW 0x000 
dsp_line_flag1_num 
The display line number when the flag interrupt 1 occur, the 
range is (0~ DSP_VTOTAL-1). 

15:12 RO 0x0 reserved 

11:0 RW 0x000 
dsp_line_flag0_num 
The display line number when the flag interrupt occur, the range 
is (0~ DSP_VTOTAL-1). 

 
VOP_LITE_INTR_EN  
Address: Operational Base + offset (0x0034) 

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 
mmu_irq_intr_en 
1'b0: Disable 
1'b1: Enable 

14 RO 0x0 reserved 

13 RW 0x0 
post_lb_almost_empty_intr_en 
1'b0: Disable 
1'b1: Enable 

12 RW 0x0 
post_lb_almost_full_intr_en 
1'b0: Disable 
1'b1: Enable 

11 RW 0x0 
post_empty_intr_en 
1'b0: Disable 
1'b1: Enable 

10 RW 0x0 
win2_empty_intr_en 
1'b0: Disable 
1'b1: Enable 

9 RW 0x0 
dma_frm_fsh_intr_en 
1'b0: Disable 
1'b1: Enable 

8 RW 0x0 
dsp_hold_valid_intr_en 
1'b0: Disable 
1'b1: Enable 

7 RO 0x0 reserved 

6 RW 0x0 
win0_empty_intr_en 
1'b0: Disable 
1'b1: Enable 

5 RW 0x0 
bus_error_intr_en 
1'b0: Disable 
1'b1: Enable 

4 RW 0x0 
line_flag1_intr_en 
1'b0: Disable 
1'b1: Enable 

3 RW 0x0 
line_flag0_intr_en 
1'b0: Disable 
1'b1: Enable 

2 RW 0x0 
addr_same_intr_en 
1'b0: Disable 
1'b1: Enable 

1 RW 0x0 
fs1_intr_en 
1'b0: Disable 
1'b1: Enable 
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Bit Attr Reset Value Description 

0 RW 0x0 
fs0_intr_en 
1'b0: Disable 
1'b1: Enable 

 
VOP_LITE_INTR_CLEAR  

Address: Operational Base + offset (0x0038) 

Bit Attr Reset Value Description 
31:16 RO 0x0000 reserved 

15 RW 0x0 
mmu_irq_intr_clr 
1'b0: Not clear 
1'b1: Clear 

14 RO 0x0 reserved 

13 RW 0x0 
post_lb_almost_empty_intr_clr 
1'b0: Not clear 
1'b1: Clear 

12 RW 0x0 
post_lb_almost_full_intr_clr 
1'b0: Not clear 
1'b1: Clear 

11 RW 0x0 
post_empty_intr_clr 
1'b0: Not clear 
1'b1: Clear 

10 RW 0x0 
win2_empty_intr_clr 
1'b0: Not clear 
1'b1: Clear 

9 RW 0x0 
dma_frm_fsh_intr_clr 
1'b0: Not clear 
1'b1: Clear 

8 
W1
C 

0x0 
dsp_hold_valid_intr_clr 
1'b0: Not clear 
1'b1: Clear 

7 RO 0x0 reserved 

6 
W1
C 

0x0 
win0_empty_intr_clr 
1'b0: Not clear 
1'b1: Clear 

5 
W1
C 

0x0 
bus_error_intr_clr 
1'b0: Not clear 
1'b1: Clear 

4 
W1

C 
0x0 

line_flag1_intr_clr 
1'b0: Not clear 
1'b1: Clear 

3 
W1

C 
0x0 

line_flag0_intr_clr 
1'b0: Not clear 
1'b1: Clear 

2 
W1
C 

0x0 
addr_same_intr_clr 
1'b0: Not clear 
1'b1: Clear 

1 
W1
C 

0x0 
fs1_intr_clr 
1'b0: Not clear 
1'b1: Clear 

0 
W1

C 
0x0 

fs0_intr_clr 
1'b0: Not clear 
1'b1: Clear 

 
VOP_LITE_INTR_STATUS  
Address: Operational Base + offset (0x003C) 
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Bit Attr Reset Value Description 

31 RW 0x0 
mmu_intr_raw_status 
MMU interrupt raw status 

30 RO 0x0 reserved 

29 RW 0x1 
post_lb_almost_empty_intr_raw_sts 
Post lb almost empty interrupt raw status 

28 RW 0x1 
post_lb_almost_full_intr_raw 
Post lb almost full interrupt raw status 

27 RW 0x0 
post_empty_intr_raw 
Post lb empty interrupt raw status 

26 RW 0x0 
win2_empty_intr_raw_sts 
Win2 empty interrupt raw status 

25 RO 0x0 
dma_frm_fsh_intr_raw_sts 
DMA finish interrupt raw status 

24 RO 0x0 
dsp_hold_valid_intr_raw_sts 
Display hold interrupt raw status 

23 RO 0x0 reserved 

22 RO 0x0 
win0_empty_intr_raw_sts 
Win0 empty interrupt raw status 

21 RO 0x0 
bus_error_intr_raw_sts 
Bus error interrupt  raw status 

20 RO 0x1 
line_flag1_intr_raw_sts 
Line flag1 interrupt raw status 

19 RO 0x1 
line_flag0_intr_raw_sts 
Line flag0 interrupt raw status 

18 RW 0x1 
addr_same_intr_raw_sts 
Same address interrupt raw status 

17 RO 0x0 
fs1_intr_raw_sts 
New frame start interrupt raw status 

16 RO 0x1 
fs0_intr_raw_sts 
Frame start interrupt  raw status 

15 RO 0x0 
mmu_intr_status 
MMU interrupt status 

14 RO 0x0 reserved 

13 RW 0x0 
post_lb_almost_empty_intr_sts 
Post lb almost empty interrupt status 

12 RW 0x0 
post_lb_almost_full_intr 
Post lb almost full interrupt status 

11 RW 0x0 
post_empty_intr_sts 
Post lb empty interrupt status 

10 RW 0x0 
win2_empty_intr_sts 
Win2 empty interrupt status 

9 RW 0x0 
dma_frm_fsh_intr_sts 
DMA finish interrupt status 

8 RO 0x0 
dsp_hold_valid_intr_sts 
Display hold interrupt status 

7 RO 0x0 reserved 

6 RO 0x0 
win0_empty_intr_sts 
Win0 empty interrupt status 

5 RO 0x0 
bus_error_intr_sts 
Bus error interrupt status 

4 RO 0x0 

line_flag1_intr_sts 
Line flag1 interrupt status is 1'b1 when line number matchs 
dsp_line_flag0_num in register LINE_FLAG[27:16] if this 
interrupt is enabled. 
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Bit Attr Reset Value Description 

3 RO 0x0 

line_flag0_intr_sts 
Line flag0 interrupt status is 1'b1 when line number matchs 
dsp_line_flag0_num in register LINE_FLAG[11:0] if this interrupt 

is enabled. 

2 RW 0x0 
addr_same_intr_sts 
Same address interrupt status is 1'b1 when win0_mst and 
win2_mst are same if this interrupt is enabled. 

1 RW 0x0 
fs1_intr_sts 
New frame start interrupt status 

0 RO 0x0 
fs0_intr_sts 
Frame start interrupt status 

 
VOP_LITE_WIN0_CTRL0  
Address: Operational Base + offset (0x0050) 

Bit Attr Reset Value Description 
31:20 RO 0x000 reserved 

19 RW 0x0 
win0_cbr_deflick 
1'b0: Disable 
1'b1: Enable 

18 RW 0x0 
win0_yrgb_deflick 
1'b0: Disable 
1'b1: Enable 

17:16 RO 0x0 reserved 

15 RW 0x0 
win0_uv_swap 
1'b0: CrCb 
1'b1: CbCr 

14 RW 0x0 
win0_mid_swap 
1'b0: Y3Y2Y1Y0 
1'b1: Y3Y1Y2Y0 

13 RW 0x0 
win0_alpha_swap 
1'b0: ARGB  
1'b1: RGBA 

12 RW 0x0 
win0_rb_swap 
1'b0: RGB 
1'b1: BGR 

11:10 RW 0x0 

win0_csc_mode 
Color space conversion: 
2'b00/11: BT601 limit range 
2'b01: BT601 full range 
2'b10: BT709 
Reused by win0 r2y color space conversion: 
2'bX0: BT601 
2'bX1: BT709 

9 RW 0x0 
win0_no_outstanding 
1'b0: Enable   
1'b1: Disable 

8 RW 0x0 
win0_interlace_read 
1'b0: Disable 
1'b1: Enable 

7:4 RO 0x0 reserved 
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Bit Attr Reset Value Description 

3:1 RW 0x0 

win0_data_fmt 
3'b000: ARGB888 
3'b001: RGB888 
3'b010: RGB565 
3'b100: YCbCr420 
3'b101: YCbCr422 
3'b110: YCbCr444 
Others: reserved 

0 RW 0x0 
win0_en 
1'b0: Win0 layer disable 
1'b1: Win0 layer enable 

 
VOP_LITE_WIN0_CTRL1  

Address: Operational Base + offset (0x0054) 

Bit Attr Reset Value Description 
31:20 RO 0x000 reserved 

19:16 RW 0x2 
sw_win0_cbr0_rid 
Win0 cbr AXI read id 

15:12 RW 0x1 
sw_win0_yrgb0_rid 
Win0 yrgb AXI read id 

11:8 RW 0x2 
win0_cbr_axi_gather_num 
AXI gather number for win0_cbr 

7:4 RW 0x2 
win0_yrgb_axi_gather_num 
AXI gather number for win0_yrgb 

3:2 RW 0x0 

win0_dma_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) 

1 RW 0x0 
win0_cbr_axi_gather_en 
1'b0: Disable 
1'b1: Enable 

0 WO 0x0 
win0_yrgb_axi_gather_en 
1'b0: Disable 
1'b1: Enable 

 
VOP_LITE_WIN0_COLOR_KEY  
Address: Operational Base + offset (0x0058) 

Bit Attr Reset Value Description 
31:25 RO 0x00 reserved 

24 RW 0x0 
win0_key_en 
1'b0: Disable 
1'b1: Enable 

23:0 RW 0x000000 
win0_key_color 
Win0 color key 

 
VOP_LITE_WIN0_VIR  

Address: Operational Base + offset (0x005C) 

Bit Attr Reset Value Description 
31:29 RO 0x0 reserved 

28:16 RW 0x0140 

win0_cbr_vir_stride 
UV420: ceil(win0_cbr_vir_stride/4) 
UV422: ceil(win0_cbr_vir_stride/4) 
UV444: ceil(win0_cbr_vir_stride/2) 

15:13 RO 0x0 reserved 
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Bit Attr Reset Value Description 

12:0 RW 0x0140 

win0_yrgb_vir_stride 
Number of words of Win0 Virtual width 
ARGB888: win0_yrgb_vir_stride 
RGB888: (win0_yrgb_vir_stride*3/4) + win0_yrgb_vir_stride%3) 
RGB565: ceil(win0_yrgb_vir_stride/2) 
YUV: ceil(win0_yrgb_vir_stride/4) 

 
VOP_LITE_WIN0_YRGB_MST0  

Address: Operational Base + offset (0x0060) 

Bit Attr Reset Value Description 

31:0 RW 0x00000000 
win0_yrgb0_mst 
Win0 yrgb memory start address 

 
VOP_LITE_WIN0_CBR_MST0  

Address: Operational Base + offset (0x0064) 

Bit Attr Reset Value Description 

31:0 RW 0x00000000 
win0_cbr0_mst 
Win0 cbcr memory start address 

 
VOP_LITE_WIN0_ACT_INFO  
Address: Operational Base + offset (0x0068) 

Bit Attr Reset Value Description 
31:29 RO 0x0 reserved 

28:16 RW 0x00ef 
win0_act_height 
win_act_height = (win0 vertical size -1) 

15:13 RO 0x0 reserved 

12:0 RW 0x013f 
win0_act_width 
win_act_width = (win0 horizontal size -1) 

 
VOP_LITE_WIN0_DSP_INFO  
Address: Operational Base + offset (0x006C) 

Bit Attr Reset Value Description 
31:27 RO 0x00 reserved 

26:16 RW 0x0ef 
dsp_win0_height 
win0_dsp_height = (win0 vertical size -1) 

15:11 RO 0x00 reserved 

10:0 RW 0x13f 
dsp_win0_width 
win0_dsp_width = (win0 horizontal size -1) 

 
VOP_LITE_WIN0_DSP_ST  
Address: Operational Base + offset (0x0070) 

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

27:16 RW 0x00a 
dsp_win0_yst 
Win0 y-axis start point 

15:12 RO 0x0 reserved 

11:0 RW 0x00a 
dsp_win0_xst 
Win0 x-axis start point 

 
VOP_LITE_WIN0_SCL_FACTOR_YRGB  
Address: Operational Base + offset (0x0074) 
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Bit Attr Reset Value Description 

31:16 RW 0x1000 
win0_vs_factor_yrgb 
factor = ((VOP_WIN0_ACT_INFO[31:16]) / 
(VOP_WIN0_DSP_INFO[31:16] ))*2^12 

15:0 RW 0x1000 
win0_hs_factor_yrgb 
factor = ((VOP_WIN0_ACT_INFO[15:0]) / 

(VOP_WIN0_DSP_INFO[15:0] ))*2^12 
 
VOP_LITE_WIN0_SCL_FACTOR_CBR  
Address: Operational Base + offset (0x0078) 

Bit Attr Reset Value Description 

31:16 RW 0x1000 

win0_vs_factor_cbr 
YCbCr420: 
factor = ((VOP_WIN0_ACT_INFO[31:16]/2) / 
(VOP_WIN0_DSP_INFO[31:16] ))*2^12 
YCbCr422,YCbCr444: 
factor = ((VOP_WIN0_ACT_INFO[31:16]) / 
(VOP_WIN0_DSP_INFO[31:16] ))*2^12 

15:0 RW 0x1000 

win0_hs_factor_cbr 
YCbCr422,YCbCr420: 
factor = ((VOP_WIN0_ACT_INFO[15:0]/2) / 

(VOP_WIN0_DSP_INFO[15:0] ))*2^12 
YCbCr444: 
factor = ((VOP_WIN0_ACT_INFO[15:0]) / 

(VOP_WIN0_DSP_INFO[15:0] ))*2^12 
 
VOP_LITE_WIN0_SCL_OFFSET  
Address: Operational Base + offset (0x007C) 

Bit Attr Reset Value Description 

31:24 RW 0x00 
win0_vs_offset_cbr 
(0x00~0xff)/0x100 = 0~0.99 

23:16 RW 0x00 
win0_vs_offset_yrgb 
(0x00~0xff)/0x100 = 0~0.99 

15:8 RW 0x00 
win0_hs_offset_cbr 
(0x00~0xff)/0x100 = 0~0.99 

7:0 RW 0x00 
win0_hs_offset_yrgb 
(0x00~0xff)/0x100 = 0~0.99 

 
VOP_LITE_WIN0_ALPHA_CTRL  

Address: Operational Base + offset (0x0080) 

Bit Attr Reset Value Description 
31:12 RO 0x00000 reserved 

11:4 RW 0x00 
win0_alpha_value 
Win0 global alpha value 

3 RW 0x0 
win0_alpha_sat_mode 
1'b0: Alpha value no change 
1'b1: Alpha = alpha + alpha[7] 

2 RW 0x0 
win0_alpha_pre_mul 
1'b0: Non-premultiplied alpha 
1'b1: Premultiplied alpha 

1 RW 0x0 
win0_alpha_mode 
1'b0: Global alpha 
1'b1: Per-pixel alpha 

0 RW 0x0 
win0_alpha_en 
1'b0: Disable 
1'b1: Enable 
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VOP_LITE_DSP_HTOTAL_HS_END  
Address: Operational Base + offset (0x0100) 

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

27:16 RW 0x14a 
dsp_htotal 
dsp_htotal 

15:12 RO 0x0 reserved 

11:0 RW 0x00a 
dsp_hs_end 
dsp_hs_end 

 
VOP_LITE_DSP_HACT_ST_END  
Address: Operational Base + offset (0x0104) 

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

27:16 RW 0x00a 
dsp_hact_st 
dsp_hact_st 

15:12 RO 0x0 reserved 

11:0 RW 0x14a 
dsp_hact_end 
dsp_hact_end 

 
VOP_LITE_DSP_VTOTAL_VS_END  
Address: Operational Base + offset (0x0108) 

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

27:16 RW 0x0fa 
dsp_vtotal 
dsp_vtotal 

15:12 RO 0x0 reserved 

11:0 RW 0x00a 
dsp_vs_end 
dsp_vs_end 

 
VOP_LITE_DSP_VACT_ST_END  
Address: Operational Base + offset (0x010C) 

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

27:16 RW 0x00a 
dsp_vact_st 
dsp_vact_st 

15:12 RO 0x0 reserved 

11:0 RW 0x0fa 
dsp_vact_end 
dsp_vact_end 

 
VOP_LITE_DSP_VS_ST_END_F1  
Address: Operational Base + offset (0x0110) 

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

27:16 RW 0x000 
dsp_vs_st_f1 
Panel display scanning vertical vsync start point of 2nd field 
(interlace display mode) 

15:12 RO 0x0 reserved 

11:0 RW 0x000 
dsp_vs_end_f1 
Panel display scanning vertical vsync end point of 2nd 

field(interlace display mode) 
 
VOP_LITE_DSP_VACT_ST_END_F1  
Address: Operational Base + offset (0x0114) 
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Bit Attr Reset Value Description 
31:28 RO 0x0 reserved 

27:16 RW 0x000 
dsp_vact_st_f1 
Panel display scanning vertical active start point of 2nd field 
(interlace display mode) 

15:12 RO 0x0 reserved 

11:0 RW 0x000 
dsp_vact_end_f1 
Panel display scanning vertical active end point of 2nd field 

(interlace display mode) 
 
VOP_LITE_BCSH_CTRL  
Address: Operational Base + offset (0x0160) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7 RW 0x0 
sw_bcsh_r2y_en 
1'b0: Bypass 
1'b1: Enable 

6 RW 0x0 
sw_bcsh_y2r_en 
1'b0: Bypass  
1'b1: Enable 

5:4 RW 0x0 

sw_bcsh_y2r_csc_mode 
Color space conversion: 
2'b00/11: MPEG 
2'b01: HD 
2'b10: JPEG 

3:2 RW 0x0 

video_mode 
2'b00: Black 
2'b01: Blue 
2'b10: Color bar 
2'b11: Normal video 

1 RW 0x0 

sw_bcsh_r2y_csc_mode 
Color space conversion:  
1'b0: BT601 
1'b1: BT709 

0 RW 0x0 
bcsh_en 
1'b0: BCSH bypass 
1'b1: BCSH enable 

 
VOP_LITE_BCSH_COL_BAR  
Address: Operational Base + offset (0x0164) 

Bit Attr Reset Value Description 
31:24 RO 0x00 reserved 

23:16 RW 0x00 
color_bar_v 
V component of color bar 

15:8 RW 0x00 
color_bar_u 
U component of color bar 

7:0 RW 0x00 
color_bar_y 
Y component of color bar 

 
VOP_LITE_BCSH_BCS  
Address: Operational Base + offset (0x0168) 

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

29:20 RW 0x000 
sat_con 
Saturation*Contrast*256: 0,1.992*1.992 
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Bit Attr Reset Value Description 
19:17 RO 0x0 reserved 

16:8 RW 0x000 
contrast 
Contrast*256: 0,1.992 

7 RO 0x0 reserved 

6:0 RW 0x00 
brightness 
Brightness: -128,127 

 
VOP_LITE_BCSH_H  
Address: Operational Base + offset (0x016C) 

Bit Attr Reset Value Description 
31:25 RO 0x00 reserved 

24:16 RW 0x000 
cos_hue 
cos_hue 

15:9 RO 0x00 reserved 

8:0 RW 0x000 
sin_hue 
sin_hue 

 
VOP_LITE_FRC_LOWER01_0  
Address: Operational Base + offset (0x0170) 

Bit Attr Reset Value Description 

31:16 RW 0x1284 
lower01_frm1 
lower01_frm1 

15:0 RW 0x4821 
lower01_frm0 
lower01_frm0 

 
VOP_LITE_FRC_LOWER01_1  
Address: Operational Base + offset (0x0174) 

Bit Attr Reset Value Description 

31:16 RW 0x2148 
lower01_frm3 
lower01_frm3 

15:0 RW 0x8412 
lower01_frm2 
lower01_frm2 

 
VOP_LITE_FRC_LOWER10_0  
Address: Operational Base + offset (0x0178) 

Bit Attr Reset Value Description 

31:16 RW 0xa55a 
lower10_frm1 
lower10_frm1 

15:0 RW 0x9696 
lower10_frm0 
lower10_frm0 

 
VOP_LITE_FRC_LOWER10_1  

Address: Operational Base + offset (0x017C) 

Bit Attr Reset Value Description 

31:16 RW 0x5aa5 
lower10_frm3 
lower10_frm3 

15:0 RW 0x6969 
lower10_frm2 
lower10_frm2 

 
VOP_LITE_FRC_LOWER11_0  

Address: Operational Base + offset (0x0180) 

Bit Attr Reset Value Description 

31:16 RW 0xdeb7 
lower11_frm1 
lower11_frm1 
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Bit Attr Reset Value Description 

15:0 RW 0x7bed 
lower11_frm0 
lower11_frm0 

 
VOP_LITE_FRC_LOWER11_1  
Address: Operational Base + offset (0x0184) 

Bit Attr Reset Value Description 

31:16 RW 0xed7b 
lower11_frm3 
lower11_frm3 

15:0 RW 0xb7de 
lower11_frm2 
lower11_frm2 

 
VOP_LITE_MCU_RW_BYPASS_PORT  
Address: Operational Base + offset (0x018C) 

Bit Attr Reset Value Description 

31:0 RW 0x00000000 
mcu_write_data_bypass 
Write MCU bypass data in this register when MCU works in 
bypass mode. 

 
VOP_LITE_WIN2_CTRL0  
Address: Operational Base + offset (0x0190) 

Bit Attr Reset Value Description 

31 RW 0x0 
win2_endian_swap3 
1'b0: Big-endian 
1'b1: Little-endian 

30 RW 0x0 
win2_alpha_swap3 
1'b0: ARGB 
1'b1: RGBA 

29 RW 0x0 
win2_rb_swap3 
1'b0: RGB 
1'b1: BGR 

28 RW 0x0 
win2_endian_swap2 
1'b0: Big-endian 
1'b1: Little-endian 

27 RW 0x0 
win2_alpha_swap2 
1'b0: ARGB 
1'b1: RGBA 

26 RW 0x0 
win2_rb_swap2 
1'b0: RGB 
1'b1: BGR 

25 RW 0x0 
win2_endian_swap1 
1'b0: Big-endian 
1'b1: Little-endian 

24 RW 0x0 
win2_alpha_swap1 
1'b0: ARGB 
1'b1: RGBA 

23 RW 0x0 
win2_rb_swap1 
1'b0: RGB 
1'b1: BGR 

22 RW 0x0 
win2_endian_swap0 
1'b0: Big-endian 
1'b1: Little-endian 

21 RW 0x0 
win2_alpha_swap0 
1'b0: ARGB 
1'b1: RGBA 
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Bit Attr Reset Value Description 

20 RW 0x0 
win2_rb_swap0 
1'b0: RGB 
1'b1: BGR 

19 RO 0x0 reserved 

18:17 RW 0x0 

win2_data_fmt3 
2'b00: ARGB888 
2'b01: RGB888 
2'b10: RGB565 

16 RW 0x0 
win2_mst3_en 
1'b0: Disable 
1'b1: Enable 

15 RO 0x0 reserved 

14:13 RW 0x0 

win2_data_fmt2 
2'b00: ARGB888 
2'b01: RGB888 
2'b10: RGB565 

12 RW 0x0 
win2_mst2_en 
1'b0: Disable 
1'b1: Enable 

11 RO 0x0 reserved 

10:9 RW 0x0 

win2_data_fmt1 
2'b00: ARGB888 
2'b01: RGB888 
2'b10: RGB565 

8 RW 0x0 
win2_mst1_en 
1'b0: Disable 
1'b1: Enable 

7 RO 0x0 reserved 

6:5 RW 0x0 

win2_data_fmt0 
2'b00: ARGB888 
2'b01: RGB888 
2'b10: RGB565 

4 RW 0x0 
win2_mst0_en 
1'b0: Disable 
1'b1: Enable 

3:2 RW 0x0 

win2_csc_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 
1'b0: Disable 
1'b1: Enable 

0 RW 0x0 
win2_en 
1'b0: Disable 
1'b1: Enable 

 
VOP_LITE_WIN2_CTRL1  
Address: Operational Base + offset (0x0194) 

Bit Attr Reset Value Description 
31:22 RO 0x000 reserved 

21:17 RW 0x00 
win2_axi_max_outstanding_num 
Win2 AXI max outstanding number 
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Bit Attr Reset Value Description 

16 RW 0x0 
win2_axi_max_outstanding_en 
1'b0: Disable 
1'b1: Enable 

15 RW 0x0 
win2_y_mir_en 
1'b0: No y_mirror 
1'b1: Y_mirror 

14 RW 0x0 
win2_no_outstanding 
1'b0: Enable 
1'b1: Disable 

13:12 RO 0x0 reserved 

11:8 RW 0x8 
win2_rid 
AXI read id of win2 channel 

7:4 RW 0x0 
win2_axi_gather_num 
Win2 axi gather transfer number 

3:2 RW 0x0 

win2_dma_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 RO 0x0 reserved 

0 RW 0x0 
win2_axi_gather_en 
1'b0: Disable 
1'b1: Enable 

 
VOP_LITE_WIN2_VIR0_1  
Address: Operational Base + offset (0x0198) 

Bit Attr Reset Value Description 

31:16 RW 0x0000 

win2_vir_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) 

15:0 RW 0x0000 

win2_vir_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) 

 
VOP_LITE_WIN2_VIR2_3  
Address: Operational Base + offset (0x019C) 

Bit Attr Reset Value Description 

31:16 RW 0x0000 

win2_vir_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) 

15:0 RW 0x0000 

win2_vir_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) 

 
VOP_LITE_WIN2_MST0  
Address: Operational Base + offset (0x01A0) 
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Bit Attr Reset Value Description 

31:0 RW 0x00000000 
win2_mst0 
Must be aligned to 8 byte address 

 
VOP_LITE_WIN2_DSP_INFO0  
Address: Operational Base + offset (0x01A4) 

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

27:16 RW 0x000 
win2_dsp_height0 
win2_dsp_height0 = size -1 

15:12 RO 0x0 reserved 

11:0 RW 0x000 
win2_dsp_width0 
win2_dsp_width = size -1 

 
VOP_LITE_WIN2_DSP_ST0  
Address: Operational Base + offset (0x01A8) 

Bit Attr Reset Value Description 
31:29 RO 0x0 reserved 

28:16 RW 0x0000 
win2_dsp_yst0 
Win2 vertical start point(y) of the Panel scanning 

15:13 RO 0x0 reserved 

12:0 RW 0x0000 
win2_dsp_xst0 
Win2 horizontal start point(x) of the Panel scanning 

 
VOP_LITE_WIN2_COLOR_KEY  
Address: Operational Base + offset (0x01AC) 

Bit Attr Reset Value Description 
31:25 RO 0x00 reserved 

24 RW 0x0 
win2_key_en 
1'b0: Disable 
1'b1: Enable 

23:0 RW 0x000000 
win2_key_color 
Win2 key color 

 
VOP_LITE_WIN2_MST1  
Address: Operational Base + offset (0x01B0) 

Bit Attr Reset Value Description 

31:0 RW 0x00000000 
win2_mst1 
Must be aligned to 8 byte address 

 
VOP_LITE_WIN2_DSP_INFO1  

Address: Operational Base + offset (0x01B4) 

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

27:16 RW 0x000 
win2_dsp_height1 
win2_dsp_height1 = size -1 

15:12 RO 0x0 reserved 

11:0 RW 0x000 
win2_dsp_width1 
win2_dsp_width1 = size -1 

 
VOP_LITE_WIN2_DSP_ST1  

Address: Operational Base + offset (0x01B8) 

Bit Attr Reset Value Description 
31:29 RO 0x0 reserved 
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Bit Attr Reset Value Description 

28:16 RW 0x0000 
win2_dsp_yst1 
Win2 vertical start point(y) of the Panel scanning 

15:13 RO 0x0 reserved 

12:0 RW 0x0000 
win2_dsp_xst1 
Win2 horizontal start point(x) of the Panel scanning 

 
VOP_LITE_WIN2_ALPHA_CTRL  

Address: Operational Base + offset (0x01BC) 

Bit Attr Reset Value Description 
31:12 RO 0x00000 reserved 

11:4 RW 0x00 
win2_alpha_value 
Win2 global alpha value 

3 RW 0x0 
win2_alpha_sat_mode 
1'b0: Alpha value no change 
1'b1: Alpha=Alpha + Alpha[7] 

2 RW 0x0 
win2_alpha_pre_mul 
1'b0: Non-premultiplied alpha 
1'b1: Premultiplied alpha 

1 RW 0x0 
win2_alpha_mode 
1'b0: Global alpha 
1'b1: Per-pixel alpha 

0 RW 0x0 
win2_alpha_en 
1'b0: Disable 
1'b1: Enable 

 
VOP_LITE_WIN2_MST2  
Address: Operational Base + offset (0x01C0) 

Bit Attr Reset Value Description 

31:0 RW 0x00000000 
win2_mst2 
Must be aligned to 8byte address 

 
VOP_LITE_WIN2_DSP_INFO2  
Address: Operational Base + offset (0x01C4) 

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

27:16 RW 0x000 
win2_dsp_height2 
win2_dsp_height2 = size -1 

15:12 RO 0x0 reserved 

11:0 RW 0x000 
win2_dsp_width2 
win2_dsp_width2 = size -1 

 
VOP_LITE_WIN2_DSP_ST2  
Address: Operational Base + offset (0x01C8) 

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_LITE_WIN2_MST3  
Address: Operational Base + offset (0x01D0) 
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Bit Attr Reset Value Description 

31:0 RW 0x00000000 
win2_mst3 
Must be alianed to 8byte address 

 
VOP_LITE_WIN2_DSP_INFO3  
Address: Operational Base + offset (0x01D4) 

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

27:16 RW 0x000 
win2_dsp_height3 
win2_dsp_height3 = size -1 

15:12 RO 0x0 reserved 

11:0 RW 0x000 
win2_dsp_width3 
win2_dsp_width3 = size -1 

 
VOP_LITE_WIN2_DSP_ST3  
Address: Operational Base + offset (0x01D8) 

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_LITE_SCAN_LINE_NUM  
Address: Operational Base + offset (0x01F0) 

Bit Attr Reset Value Description 
31:12 RO 0x00000 reserved 

11:0 RO 0x0b1 
scan_line_num 
The current scan line number 

 
VOP_LITE_BLANKING_VALUE  

Address: Operational Base + offset (0x01F4) 

Bit Attr Reset Value Description 
31:25 RO 0x00 reserved 

24 RW 0x1 

blanking_value_config_en 
If this bit enable, blank value can be set by sw_blanking_value. 
1'b0: Disable 
1'b1: Enable 

23:0 WO 0x000000 
sw_blanking_value 
Set blank value when VOP is in blank mode. Change default blank 

value by this register. 
 
VOP_LITE_FLAG_REG_FRM_VALID  
Address: Operational Base + offset (0x01F8) 

Bit Attr Reset Value Description 

31:0 RO 0x00000000 
flag_reg_frm_valid 
This register is the value of FLAG_REG(0x1fc). 

 
VOP_LITE_FLAG_REG  
Address: Operational Base + offset (0x01FC) 

Bit Attr Reset Value Description 

31:0 WO 0x00000000 
flag_reg 
The flag register is just for software flow. This does not affect the 

normal operation of VOP. 
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VOP_LITE_GAMMA_LUT_ADDR  
Address: Operational Base + offset (0x0A00) 

Bit Attr Reset Value Description 
31:24 RO 0x00 reserved 

23:0 RW 0xf7a3e3 
gamma_lut_addr 
GAMMA LUT address 

 
VOP_LITE_MMU_DTE_ADDR  
Address: Operational Base + offset (0x0F00) 

Bit Attr Reset Value Description 

31:0 RW 0x00000000 
MMU_DTE_ADDR 
MMU DTE address 

 
VOP_LITE_MMU_STATUS  

Address: Operational Base + offset (0x0F04) 

Bit Attr Reset Value Description 
31:10 RO 0x000000 reserved 

9:5 RW 0x00 
PAGE_FAULT_BUS_ID 
Index of master responsible for last page fault 

4 RW 0x1 

PAGE_FAULT_IS_WRITE 
The direction of access for last page fault: 
1'b0 = Read 
1'b1 = Write 

3 RW 0x1 
MMU_IDLE 
The MMU is idle when accesses are being translated and there are 

no unfinished translated accesses. 

2 RW 0x0 
STAIL_ACTIVE 
MMU stall mode currently enabled. The mode is enabled by 
command. 

1 RW 0x0 
PAGE_FAULT_ACTIVE 
MMU page fault mode currently enabled. The mode is enabled by 
command 

0 RW 0x0 

PAGING_ENABLED 
Paging is enabled 
1'b0: Disabled 
1'b1: Enabled 

 
VOP_LITE_MMU_COMMAND  
Address: Operational Base + offset (0x0F08) 

Bit Attr Reset Value Description 
31:3 RO 0x00000000 reserved 

2:0 RW 0x0 

MMU_CMD 
MMU_CMD. This can be: 
3'b000: MMU_ENABLE_PAGING 
3'b001: MMU_DISABLE_PAGING 
3'b010: MMU_ENABLE_STALL 
3'b011: MMU_DISABLE_STALL 
3'b100: MMU_ZAP_CACHE 
3'b101: MMU_PAGE_FAULT_DONE 
3'b110: MMU_FORCE_RESET 

 
VOP_LITE_MMU_PAGE_FAULT_ADDR  
Address: Operational Base + offset (0x0F0C) 
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Bit Attr Reset Value Description 

31:0 RW 0x00000000 
PAGE_FAULT_ADDR 
Address of last page fault 

 
VOP_LITE_MMU_ZAP_ONE_LINE  
Address: Operational Base + offset (0x0F10) 

Bit Attr Reset Value Description 

31:0 RW 0x00000000 
MMU_ZAP_ONE_LINE 
Address to be invalidated from the page table cache 

 
VOP_LITE_MMU_INT_RAWSTAT  
Address: Operational Base + offset (0x0F14) 

Bit Attr Reset Value Description 
31:2 RO 0x00000000 reserved 

1 RW 0x0 
READ_BUS_ERROR 
Read bus error 

0 RW 0x0 
PAGE_FAULT 
Page fault 

 
VOP_LITE_MMU_INT_CLEAR  

Address: Operational Base + offset (0x0F18) 

Bit Attr Reset Value Description 
31:2 RO 0x00000000 reserved 

1 RW 0x0 
READ_BUS_ERROR 
Read bus error 

0 RW 0x0 
PAGE_FAULT 
Page fault 

 
VOP_LITE_MMU_INT_MASK  
Address: Operational Base + offset (0x0F1C) 

Bit Attr Reset Value Description 
31:2 RO 0x00000000 reserved 

1 RW 0x0 
READ_BUS_ERROR 
Read bus error 

0 RW 0x0 
PAGE_FAULT 
Page fault 

 
VOP_LITE_MMU_INT_STATUS  
Address: Operational Base + offset (0x0F20) 

Bit Attr Reset Value Description 
31:2 RO 0x00000000 reserved 

1 RW 0x0 
READ_BUS_ERROR 
Read bus error 

0 RW 0x0 
PAGE_FAULT 
Page fault 

 
VOP_LITE_MMU_AUTO_GATING  

Address: Operational Base + offset (0x0F24) 

Bit Attr Reset Value Description 
31:2 RO 0x00000000 reserved 

1 RW 0x1 
sw_mmu_cfg_mode 
When it is 1'b0, the MMU reg config will valid after frame start. 
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Bit Attr Reset Value Description 

0 RW 0x1 

mmu_auto_gating 
When it is 1'b1, the MMU will auto gating itself. 
1'b0: Disabled auto gating 
1'b1: Enabled auto gating 

 
VOP_LITE_MMU_CFG_DONE  
Address: Operational Base + offset (0x0F28) 

Bit Attr Reset Value Description 
31:1 RO 0x00000000 reserved 

0 RW 0x0 

reg_load_mmu_en 
In the first setting of the register, the new value was saved into 
the mirror register.  
1'b0: Disabled 
1'b1: Enabled 
When all the MMU register configure finish, writing this register to 

enable the copyright of the mirror register to real register. 
 

4.5   Timing Diagram  

dsp_hs_end

dsp_hact_st

dsp_htotal

dsp_hact_end

dsp_vact_end

dsp_vs_end

dsp_vact_st

dsp_vtotal

dsp_vact_end

dsp_vs_end

dsp_vact_st

dsp_vtotal

dsp_vs_st_f1

dsp_vs_end_f1

dsp_vact_st_f1

dsp_vact_end_f1

Horizontal timing

Vertical timing(Progressive mode)

Vertical timing(Interlace mode)
 

CƛƎΦпπмп ±ht wD. ƛƴǘŜǊŦŀŎŜ ǘƛƳƛƴƎ ǎŜǘǘƛƴƎ 
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VSYNC

HSYNC

DEN

HSYNC

DCLK
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DATA

Tvhold

Tvsetup

Thsetup
Thhold

Tehold
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Tdsetup

Tdhold
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CƛƎΦпπмр ±ht wD. ƛƴǘŜǊŦŀŎŜ ǘƛƳƛƴƎό{5wύ 

4.6  Interface Description  
4.6.1  VOP Outputs 

¢ŀōƭŜ пπо ±ht /ƻƴǘǊƻƭ tƛƴǎ 5ŜŦƛƴƛǘƛƻƴ 
Module Pin  Dir  Pin Name  IOMUX Setting  

vop_data0  O 
LCDC_D0/RGMII_TXD3_M1/CIF
_D0_M1/UART4_RTSN_M1/GPIO

2_A4_d  

GRF_GPIO2A_IOMUX_H[3:0]

=0x1  

vop_data1  O 

LCDC_D1/RGMII_CRS_M1/CIF_

D1_M1/UART4_CTSN_M1/I2C5_
SCL_M0/GPIO2_A5_d  

GRF_GPIO2A_IOMUX_H[7:4]

=0x1  

vop_data2  O 

LCDC_D2/RGMII_COL_M1/CIF_

D2_M1/PWM5_M1/ 
UART4_TX_M1/GPIO2_A6_d  

GRF_GPIO2A_IOMUX_H[11:
8]=0x1  

vop_data3  O 
LCDC_D3/I2S2_SDO_M1/UART4
_RX_M1/PWM4_M1/SPI0_CS0n_

GRF_GPIO2A_IOMUX_H[15:
12]=0x1  
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Module Pin  Dir  Pin Name  IOMUX Setting  

M2/GPIO2_A7_d  

vop_data4  O 
LCDC_D4/I2S2_SDI_M1/UART5
_TX_M1/PWM3_IR_M1/SPI0_MO
SI_M2/GPIO2_B0_d  

GRF_GPIO2B_IOMUX_L[3:0]
=0x1  

vop_data5  O 
LCDC_D5/I2S2_SCLK_M1/UART
5_RX_M1/PWM2_M1/SPI0_MIS

O_M2/GPIO2_B1_d  

GRF_GPIO2B_IOMUX_L[7:4]
=0x1  

vop_data6  O 
LCDC_D6/I2S2_LRCK_M1/UART
5_RTSN_M1/PWM1_M1/SPI0_CL

K_M2/GPIO2_B2_d  

GRF_GPIO2B_IOMUX_L[11:8

]=0x1  

vop_data7  O 

LCDC_D7/I2S2_MCLK_M1/CIF_

D3_M1/UART5_CTSN_M1/SPI0_
CS1n_M2/PWM0_M1/I2C5_SDA
_M0/ GPIO2_B3_d  

GRF_GPIO2B_IOMUX_L[15:1
2]=0x1  

vop_data 8 O 
LCDC_D8/RGMII_RXDV_M1/CIF
_D4_M1/GPIO2_B4_d  

GRF_GPIO2B_IOMUX_H[3:0]
=0x1  

vop_data 9 O 
LCDC_D9/RGMII_RXD0_M1/CIF
_D5_M1/GPIO2_B5_d  

GRF_GPIO2B_IOMUX_H[7:4]
=0x1  

vop_data 10  O 
LCDC_D10/RGMII_RXD1_M1/CI
F_D6_M1/GPIO2_B6_d  

GRF_GPIO2B_IOMUX_H[11:
8]=0x1  

vop_data 11  O 
LCDC_D11/RGMII_CLK_M1/CIF_

D7_M1/GPIO2_B7_d  

GRF_GPIO2B_IOMUX_H[15:

12]=0x1  

vop_data 12 O 
LCDC_D12/RGMII_RXER_M1/CI

F_D8_M1/GPIO2_C0_d  

GRF_GPIO2C_IOMUX_L[3:0]

=0x1  

vop_data 13 O 
LCDC_D13/RGMII_MDIO_M1/CI
F_D9_M1/GPIO2_C1_d  

GRF_GPIO2C_IOMUX_L[7:4]
=0x1  

vop_data 14 O 
LCDC_D14/RGMII_MDC_M1/CIF
_D10_M1/GPIO2_C2_d  

GRF_GPIO2C_IOMUX_L[11:8
]=0x1  

vop_data 15 O 
LCDC_D15/RGMII_TXD0_M1/CI
F_D11_M1/GPIO2_C3_d  

GRF_GPIO2C_IOMUX_L[15:1
2]=0x1  

vop_data 16 O 
LCDC_D16/RGMII_TXD1_M1/CI
F_D12_M1/GPIO2_C4_d  

GRF_GPIO2C_IOMUX_H[3:0]
=0x1  

vop_data 17 O 

LCDC_D17/CLK_OUT_ETHERNE

T_M1/CIF_D13_M1/GPIO2_C5_
d 

GRF_GPIO2C_IOMUX_H[7:4]
=0x1  

vop_data 18 O 
LCDC_D18/RGMII_TXEN_M1/CI
F_D14_M1/GPIO2_C6_d  

GRF_GPIO2C_IOMUX_H[11:
8]=0x1  

vop_data 19 O 
LCDC_D19/RGMII_RXD2_M1/CI
F_D15_M1/I2S1_MCLK_M2/GPI
O2_C7_d  

GRF_GPIO2C_IOMUX_H[15:
12]=0x1  

vop_data 20  O 
LCDC_D20/RGMII_RXD3_M1/CI
F_VSYNC_M1/I2S1_SDO_M2/GP
IO2_D0_d  

GRF_GPIO2D_IOMUX_L[3:0]
=0x1  

vop_data 21  O 
LCDC_D21/RGMII_TXD2_M1/CI
F_CLKOUT_M1/I2S1_SCLK_M2/

GPIO2_D1_d  

GRF_GPIO2D_IOMUX_L[7:4]
=0x1  

vop_data 22  O 
LCDC_D22/RGMII_TXCLK_M1/C
IF_CLKIN_M1/I2S1_LRCK_M2/G

PIO2_D2_d  

GRF_GPIO2D_IOMUX_L[11:8

]=0x1  

vop_data 23  O 

LCDC_D23/RGMII_RXCLK_M1/C

IF_HSYNC_M1/I2S1_SDI_M2/G
PIO2_D3_d  

GRF_GPIO2D_IOMUX_L[15:1

2]=0x1  

vop_den  O 

LCDC_DEN/PWM6_M1/SPI1_CS

0n_M2/I2C3_SCL_M1/GPIO2_D
4_d  

GRF_GPIO2D_IOMUX_H[3:0]
=0x1  
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Module Pin  Dir  Pin Name  IOMUX Setting  

vop_hsync  O 

LCDC_HSYNC/PWM10_M1/ 

SPI1_CLK_M2 
/I2C3_SDA_M1/GPIO2_D5_d  

GRF_GPIO2D_IOMUX_H[7:4]

=0x1  

vop_vsync  O 

LCDC_VSYNC/UART3_RTSN_M2

/PWM9_M1/SPI1_MOSI_M2/GPI
O2_D6_d  

GRF_GPIO2D_IOMUX_H[11:
8]=0x1  

vop_clk  O 
LCDC_CLK/UART3_CTSN_M2/P
WM8_M1/SPI1_MISO_M2/GPIO
2_D7_d  

GRF_GPIO2D_IOMUX_H[15:
12]=0x1  

Notes: I=input, O=output, I/O=input/output, bidirectional 

VOP supports RGB, MIPI, BT1120,MCU output. BT1120 and MCU reuse the RGB interface. 
VOP is suitable for different display mode by different usage, which is shown as follows. 

¢ŀōƭŜ пπп ±ht 5ƛǎǇƭŀȅ aƻŘŜ 

Display 
mode 

RGB  
Parallel 
24-bit 

RGB  
Parallel 
18-bit 

RGB 
Parallel 16-

bit 

DCLK DCLK DCLK DCLK 

VSYNC VSYNC VSYNC VSYNC 

HSYNC HSYNC HSYNC HSYNC 

DEN DEN DEN DEN 

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

Chip

I/O

VOP

(DSP_OUT)

MIPI DSI

Controller
MIPI DSI

PHY

RGB

interface

 
CƛƎΦпπмс ±ht 5ƛǎǇƭŀȅ ƻǳǘǇǳǘ ŦƻǊ ǇŜǊƛǇƘŜǊŀƭǎ 

4.7  Application Notes  
4.7.1  DMA transfer mode 
There are three DMA transfer modes for loading win0 or win2 frame data determined by 
following parameters(X=0,1): 
dma_burst_length 

winX_no_outstanding 
winX_gather_en 
winX_gather_thres 

4.7.2  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. 
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4.7.3  configured outstanding transfer mode(fixed transfer) 
When winX_gather_en is 1, fixed-number of bursts transfer command should be sent out to 

AXI master interface continuously if the internal memory has enough space to store new 
data. The fixed-number is determined by winX_gather_thres. Since the internal memory size 
is limited, there is some restriction for the winX_gather_thres as follows.   

¢ŀōƭŜ пπр DŀǘƘŜǊ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦƻǊ ŀƭƭ ŦƻǊƳŀǘ 

Gather 
Threshold 

dma_burst_length 
=2'b00(burst16) 

dma_burst_length 
=2'b01(burst8) 

dma_burst_length 
=2'b10(burst4) 

YCbCr420 

YCbCr422 
YCbCr444 

 

0 

 

0,1,2 

 

0,1,2,3 

ARGB888 
RGB888 
RGB565 

 
0,1,2,3 

 
0,1,2,3 

 
0,1,2,3 

4.7.4  GAMMA LUT 
When dsp_lut_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 24bits valid, and the writing data number is determined by software. 

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

values: 
sw_noc_qos_en: SYS_CTRL1[0] 
sw_noc_qos_value: SYS_CTRL1[2:1] 

sw_noc_hurry_en: SYS_CTRL1[4] 
sw_noc_hurry_value: SYS_CTRL1[6:5] 
sw_noc_hurry_threshold: SYS_CTRL1[11:8] 

sw_axi_max_outstand_en: SYS_CTRL1[12] 
sw_axi_max_outstand_num: SYS_CTRL1[20:16] 

QoS request for higher bus priority for win2 
NOC hurry for higher bus priority for VIO when win0 needs higher priority. 
Max Outstanding number is configurable. 

4.7.6  Interrupt 
VOP interrupt is comprised of 14 interrupt sources: 

 ̧ frame start0 interrupt 

 ̧ frame start1 interrupt 
 ̧ address same interrupt 
 ̧ line flag0 interrupt 

 ̧ line flag1 interrupt 
 ̧ bus error interrupt 
 ̧ Win0 empty interrupt 

 ̧ Win2 empty interrupt 
 ̧ Display hold interrupt 
 ̧ DMA finish interrupt 

 ̧ Post empty interrupt 
 ̧ Post lb almost full interrupt 

 ̧ Post lb almost empty interrupt 
 ̧ MMU interrupt 

Every interrupt has independent interrupt enable signal(VOP_INT_EN), interrupt clear 

signal(VOP_INT_CLR) and interrupt raw status signal (VOP_INT_STATUS). 
There is only one interrupt combined with all this interrupt signals to CPU, and it high active. 
DMA finish interrupt is used for changing DDR frequency. This interrupt will be asserted 

when DMA finish getting all the Pixel DATA every frame. This interrupt is asserted at the end 
of the frame. 
Address same interrupt will be asserted at this kind of scenario that all the memory start 

address configured in VOP register are same compared with the former frame. This interrupt 
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is asserted at the beginning of frame start. 
The difference between frame start0 interrupt and frame start1 interrupt is that frame start0 
interrupt will be asserted every frame, while the frame start1 interrupt will be masked when 

all the memory start address is same. 

4.7.7  RGB display mode 
RGB display mode is used for RGB panel display. It is a continuous frames display mode. 

VOP Initialization
(AXI transfer parameter)

(Display timing parameter)
(Display LUT ram fill)

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

Normal display
(Layer on/off)

(Layer attribute change)
(FB switch)

Frame
vsync

Config done

 
CƛƎΦпπмт ±ht wD. aƻŘŜ tǊƻƎǊŀƳƳƛƴƎ Cƭƻǿ 

1.VOP initialization 

VOP initialization should be done before turning display on.  
First, AXI bus parameter (VOP_SYS_CTRL1) should be set for DMA transfer. 
Second, display panel/interface timing should be set for display output. The registers are:  

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

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

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

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

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

enabled at the beginning of next frame. 

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

¢ŀōƭŜ пπс ŜŦŦŜŎǘƛǾŜ ƛƳƳŜŘƛŀǘŜƭȅ ǊŜƎƛǎǘŜǊ ǘŀōƭŜ 
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register 
address 

description 

0x0008 background 

0x0018 All display and control signal registers 

0x170~0x184 Frc configuration bits 

4.7.9  Output Polarity Control 
There are two channel outputs (RGB MIPI, some may not support because SOC do not have 
the related interface), every channel has its own xxx_dclk_en, xxx_hsync_pol, 

xxx_vsync_pol, xxx_den_pol. BT1120 and MCU reuse the RGB interface. 
The xxx_dclk_en should be set to 1 when output select the xxx channel, and the other 
channelôs xxx_dclk_en should be set to 0 to gate the output clk and data. 

When using RGB panel, the dclk should be tied to ñ0ò or ñ1ò in some scenarios. 
In this case, you should enable sw_io_pad_clk_sel, to tie dclk to ñ0ò.  
For RGB and BT1120 interface, set LCDC dclk invert by GRF registers.Configure 

GRF_IOFUNC_SEL3[2] = 0x1. 

4.7.10  Some special control 
 ̧ The blanking value of VSYNC could be configured through register BLANKING_VALUE. 

 ̧ The current scan line number could be read through reg_addr 0x1f0. 
 ̧ There is a FLAG_REG which is readable and writable. This FLAG_REG does not for 
configuration function. Our software staff may use it in the future. After writing a 

meaningful 32bit value to FLAG_REG, we can read it before frame valid through reading 
0x1fc value, and can get the same value after frame valid reading 0x1f8 value. 

4.7.11  RGB PATH 
TTL typical configuration is as follows: 
Word32(GRF_BASE + GRF_GPIO2A_IOMUX_H) = 0xffff1111; 

Word32(GRF_BASE + GRF_GPIO2B_IOMUX_L) = 0xffff1111; 
Word32(GRF_BASE + GRF_GPIO2B_IOMUX_H) = 0xffff1111; 
Word32(GRF_BASE + GRF_GPIO2C_IOMUX_L) = 0xffff1111; 

Word32(GRF_BASE + GRF_GPIO2C_IOMUX_H) = 0xffff1111; 
Word32(GRF_BASE + GRF_GPIO2D_IOMUX_L) = 0xffff1111; 
Word32(GRF_BASE + GRF_GPIO2D_IOMUX_H) = 0xffff1111; 

4.7.12  GRF LCDC BYPASS 
Set GRF_IOFUNC_SEL3[0] = 0x1. 

The block diagram of LCDC bypass is as follows: 

vsync
hsync
den
data

vsync
hsync
den
data

IO

dclk

1

0

GRF_IOFUNC_SEL3[0]

 
CƛƎΦпπму [/5/ ōȅǇŀǎǎ ōƭƻŎƪ ŘƛŀƎǊŀƳ 

4.7.13  MCU INTERFACE PATH 
Configure GRF LCDC bypass before using MCU interface. 
The MCU interface configuration is as follows: 

 ̧ No bypass mode 
1)  Set dsp_out_mode(0x0028[19:16]) according to interface width. 
2)  Set mcu_type, mcu_bypass and mcu timing value in 0x0004 register.  
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mcu_type = 1ôb1; 
mcu_bypass = 1ôb0; 
3)  If mcu_hold_mode set 1ôb1, configure one mcu_frame_st can send one frame data. If 

mcu_hold_mode set 1ôb0, it will not hold. 
 ̧ Bypass mode 

1)  Set dsp_out_mode(0x0028[19:16]) according to interface width. 

2)  Set mcu_type, mcu_bypass and mcu timing value in 0x0004 register.  
mcu_type = 1ôb1; 
mcu_bypass = 1ôb1; 

mcu_clk_sel = 1ôb0; MCU bypass sync with HCLK. 
3)  Write 0x018c register to send MCU command. 
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Chapter 5  Neural  Process Unit (NPU)  
5  

5.1  Overview  
NPU is the process unit which is dedicated to neural network. It is designed to accelerate the 
neural network arithmetic in field of AI (artificial intelligence) such as machine vision and 
natural language processing. The variety of applications for AI is expanding, and currently 

provides functionality in a variety of areas, including face tracking as well as gesture and 
body tracking, image classification, video surveillance, automatic speech recognition (ASR) 
and advanced driver assistance systems (ADAS). 

 
NPU supports the following features: 

 ̧ Host interface  

Â 32bit AHB interface used for configuration only support single  
Â 128bit AXI interface used to fetch data from memory 

 ̧ Neural Network  

Â Support integer 8, integer 16 convolution operation  
Â Support Liner, Fully Connected, Fully Convolution 
Â Unlimited network size (bound by system resource) 

Â Supported DeepLearning Frameworks: TensorFlow, Pytorch, Caffe, ONNX, MxNet 
Â Inference Engine : OpenVX, Android NN backend  
Â Support network sparse coefficient decompression 

Â Support Max, average pooling 
Â Max pooling support 2x2, 3x3, stride <= min(input width, input height) 

Â Local average pooling size <= 11x11  
Â Support unpooling 
Â Support batch normalize, l2 normalize, l2 normalize scale, local response normalize 

Â Support permute, reshape, concat, depth to space, space to depth, flatten, reorg, 
squeeze and split  

Â Convolution size NXN , N <=11*stride, stride <= min(input width, input height)  

Â Support dilate convolution, N <=11*stride, stride <= min(input width, input height), 
dilation <1024 

Â Support de-convolution, N <=11*stride, stride <= min(input width, input height) 

Â Support Elementwise addition, div, floor, max, mul, scale, sub 
Â Support elu, leaky_relu, prelu, relu, relu1, relu6, sigmod, softmax, tanh  
Â Support LSTM, RNN 

Â Support channel shuffle 
Â Support dequantize, dropout.  

5.2  Block Diagram  
NPU comprises with: 

 ̧ HIF: Host Interface  

 ̧ PM : Power Management 
 ̧ NN Engine : Neural Network Engine 
 ̧ VPU : Vector Procession Unit 
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Fig. 5-1 NPU Block Diagram 

5.3  Function Description  
5.3.1  Host Interface 
Allows the NPU to communicate with external memory and the CPU through the AXI or AHB 
bus. In this block data crosses clock domain boundaries. It includes a Front End (FE) to 

insert high level primitives and commands into the calculation pipeline. There is an AHB 
slave and AXI master in Host inter face unit. The AXI master interface is used to fetch data 

from memory that is attached to the Soc AXI interconnect. The AHB slave interface is used 
to access the graphics registers for configuration, debug and test. 

5.3.2  Power Management 
Power management in NPU is used to provide top level controls for clock, reset and power 
management. AHB clock, AXI clock, clock for VPU and NN Engine are all asynchronization, 
and clock pins are connected to Power Management. The reset of all models are also 

controlled by Power Management. Global clock gating can be controlled by Power 
Management to reduce power. 

5.3.3  Neural Network Engine 
As the unit name, NN Engine is the main process unit for Neural Network arithmetic. This 
unit Provides parallel convolution MAC for recognition functions and int8, int16 are 

supported. Active functions and pooling such as leaky_relu, relu, relu1, relu6, sigmod, tanh 
are also processed in NN Engine. So NN Engine is mainly serve for convolution neural 
network and fully connected network. 

5.3.4  Vector Processing Unit 
Vector Processing Unit can be the supplement for NN Engine. The programmable SIMD 

processor unit is included which perform as a Compute Unit for OpenCL. VPU provides 
advanced image processing functions. For example, in one cycle, VPU can perform one 
MUL/ADD instruction or a dot product of two 16-component values. Most element wise 

operations and matrix operations are processed in VPU. 
  

5.4  Register Description  
5.4.1  Registers  Summary  

Name  Offset  Size  
Reset 

Value  
Description  

npu_AQ_HI_CLOCK_CONT

ROL 
0x0000  W 0x00000100  Host interface control register  

System Bus

AHB Slave AXI Master

Host Interface

VPU
NN Engine

PM
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Name  Offset  Size  
Reset 

Value  
Description  

npu_AQ_HI_IDLE  0x0004  W 0x001C0009  Idle status register  

npu_AQ_AXI_STATUS  0x000C  W 0x00000000  Axi status register  

npu_AQ_INT_ACKNOWLE

DGE 
0x0010  W 0x00000000  Interrupt acknowledge register  

npu_AQ_INTR_ENBL  0x0014  W 0x00000000  Interrupt enable register  

npu_GC_TOTAL_CYCLES  0x0078  W 0x00000000  Total cycles  

npu_GC_REG_HI_CHIP_P

ATH_REV 
0x0098  W 0x00000000  Patch revision level  

npu_GC_PRODUCT_ID  0x00A8  W 0x50080001  Product id  

npu_GC_ECOID  0x00E8  W 0x00000000  ECO Id  

npu_GC_MODULE_POWER

_CONT 
0x0100  W 0x00140020  

Control register for module level 

power controls  

npu_AQ_MEMORY_DEBUG  0x0414  W 0x00000000  
Limits the total number of 

outstanding read requests  

npu_AQ_REG_TIMING_CO

NTROL 
0x042C  W 0x00030000  

Sleep and power down controls 

for memory  

npu_GC_MMU_AHB_CONT

ROL 
0x0388  W 0x00000000  

Control register that enables the 

MMU (only time shot)  

npu_GC_MMU_TABLE_AD

DR_LOW  
0x038C  W 0x00000000  

MMU Table Array Base Low 32bit 

address  

npu_GC_MMU_TABLE_AR

RAY_SIZE  
0x0394  W 0x0000FFFF  MMU Table Array Size  

npu_GC_MMU_NON_SECU

RE_ADDR  
0x0398  W 0x00000000  

A 64 -byte address that will acts 

as a 'safe' zo ne  

npu_GC_MMU_SECURE_A

DDR 
0x039C  W 0x00000000  

A 64 -byte address that will acts 

as a 'safe' zone  

npu_GC_CMD_BUFFER_A

HB_CTRL 
0x03A4  W 0x00000000  Command buffer control  

npu_GC_HI_AHB_CONTR

OL 
0x03A8  W 0x00000000  Debug and soft reset control  

npu_GC_AXI_AHB_CONFI

G 
0x03AC  W 0x00222200  AXI control  

npu_AQ_CMD_BUFFER_A

DDR 
0x0654  W 0x00000000  

Base address for the command 

buffer  

npu_AQ_FE_DEBUG_CUR

_CMD_ADR  
0x0664  W 0x00000000  

This is the command decoder 

address  

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

Double WORD (64 bits) access  

5.4.2  Detail Registers Description  

npu_AQ_HI_CLOCK_CONTROL   

Address: Operational Base + offset (0x0000)  

Bit  Attr  Reset Value  Description  

31:24  RO 0x00  reserved  
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Bit  Attr  Reset Value  Description  

23:20  RW 0x0  
multi_pipe_reg_select  

Determines which HI/MC to use while reading registers.  

19  RW 0x0  
isolate_gpu  

Not applicable.  

18:17  RO 0x0  reserved  

16  RO 0x0  

idle3_d  

3D pipe is idle.  

1'b0: 3D pipe is busy  

1'b1: 3D pipe is idle  

15:14  RO 0x0  reserved  

13  RW 0x0  

disable_ram_power_optimization  

Disables ram power optimization.  

1'b0: Enables ram power optimization  

1'b1: Disables ram power optimization  

12:11  RO 0x0  reserved  

10  RW 0x0  

disable_ram_clock_gating  

Disables clock gating for rams.  

1'b0: Enable ram clock gating  

1'b1: Disable ram clock gating  

9 RW 0x0  

fscale_cmd_load  

Core clock frequency scale value 'enable. When writing a 1 to this 

bit, it updates the frequency scale factor with the value 

FSCALE_VAL[6:0]. The bit must be set back t o 0 after that. If this 

bit is set and FSCALE_VAL=0 (an invalid combination), the 

HREADYOUT output signal will get stuck to 0.  

8:2  RW 0x40  
fscale_val  

Core clock frequency scale value.  

1 RW 0x0  

clk2d_dis  

Software clock disable signal. For this core both bits CLK3D_DIS 

and CLK2D_DIS should be controlled by software. The AXI 

interface clock is hte only block not stalled at this point.  

1'b0: Enable software clock  

1'b1: Disable software clock  

0 RW 0x0  

clk3d_dis  

Disable 3D clock. Software core clock disable s ignal for 3d 

modules (clk_3d). When set to 1, this clock is frozen.  

1'b0: Enable clk_3d  

1'b1: Disable clk_3d  

 

npu_AQ_HI_IDLE   

Address: Operational Base + offset (0x0004)  

Bit  Attr  Reset Value  Description  

31  RO 0x0  

axi_lp  

AXI is in low power mode.  

1'b1: Axi is in low power mode.  
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Bit  Attr  Reset Value  Description  

30:21  RO 0x000  reserved  

20  RO 0x1  
idle_vsc  

Vip Scaler is idle.  

19  RO 0x1  
idle_tb  

TP is idle.  

18  RO 0x1  
idle_nn  

NN is idle.  

17:4  RO 0x0000  reserved  

3 RO 0x1  

idle_sh  

SH is idle. Shader Module.  

1'b1: Sh is idle.  

2:1  RO 0x0  reserved  

0 RO 0x1  

idle_fe  

FE is idle. 'Fetch Engine, Front End'.  

1'b1: Fe is idle.  

 

npu_AQ_AXI_STATUS   

Address: Operational Base + offset (0x000C)  

Bit  Attr  Reset  Value  Description  

31:10  RO 0x000000  reserved  

9 RO 0x0  
det_rd_err  

Detect read error.  

8 RO 0x0  
det_wr_err  

Detect write error.  

7:4  RO 0x0  
rd_err_id  

Read Error ID.  

3:0  RO 0x0  
wr_err_id  

Write Error ID.  

 

npu_AQ_INT_ACKNOWLEDGE   

Address: Operational Base + offset (0x0010)  

Bit  Attr  Reset Value  Description  

31:0  RC 0x00000000  

intr_enbl_vec  

Each bit represents a corresponding event being triggered. 

Reading from this register clears the outstanding interrupt.  

For each interrupt event, 0=Clear, 1=Interrupt Active Bit 31 is 

AXI_BUS_ERROR interrupt.  

 

npu_AQ_INTR_ENBL   

Address: Operational Base + offset (0x0014)  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

intr_enbl_vec  

1'b0: Disable interrupt  

1'b1: Enable interrupt  

 



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         286  

npu_GC_TOTAL_CYCLES   

Address: Operational Base + offset (0x0078)  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

cycles  

Total cycles. This register is a free running counter It can be reset 

by writing 0 to it.  

 

npu_GC_REG_HI_CHIP_PATH_REV   

Address: Operational Base + offset (0x0098)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RO 0x00  

path_rev  

Patch revision level  for the chip. This register has no set reset 

value. It varies with the implementation. READ ONLY.  

 

npu_GC_PRODUCT_ID   

Address: Operational Base + offset (0x00A8)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x50080001  

id  

Shows Product ID. Reset values varies with the implementation. 

READ ONLY.  

 

npu_GC_ECOID   

Address: Operational Base + offset (0x00E8)  

Bit  Attr  Reset Value  Description  

31:0  RO 0x00000000  
id  

Shows the ID for the chip ECO.  

 

npu_GC_MODULE_POWER_CONT   

Address: Operational Base + offset (0x0100)  

Bit  Attr  Reset Value  Description  

31:16  RW 0x0014  

turn_off_counter  

Counter value for clock gating the module if the module is idle for 

this amount of clock cycles.  

15:8  RO 0x00  reserved  

7:4  RW 0x2  
turn_on_counter  

Number of clock cycles to wait after turning on the clock.  

3 RO 0x0  reserved  

2 RW 0x0  

disable_starve_module_clock_gating  

Disables module level clock gating for starve/idle condition.  

1'b0: Enable  

1'b1: Disable  

1 RW 0x0  

disable_stall_module_clock_gating  

Disables module level clock gating for stall condition.  

1'b0: Enable  

1'b1: Disable  
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Bit  Attr  Reset Value  Description  

0 RW 0x0  

enable_module_clock_gating  

Enables module level clock gating.  

1'b0: Disable  

1'b1: Enable  

 

npu_AQ_MEMORY_DEBUG   

Address: Operational Base + offset (0x0414)  

Bit  Attr  Reset Value  Description  

31:8  RO 0x000000  reserved  

7:0  RW 0x00  
max_outstanding_reads  

Limits the total number of outstanding read requests.  

 

npu_AQ_REG_TIMING_CONTROL   

Address: Operational Base + offset (0x042C)  

Bit  Attr  Reset Value  Description  

31:23  RO 0x000  reserved  

22  RW 0x0  
light_sleep  

Bit to allow SOC to manage light sleep for embedded memories.  

21  RW 0x0  

deep_sleep  

Deep sleep. Bit to allow SOC to manage deep sleep for embedded 

memories.  

20  RW 0x0  
power_down  

Power down memory.  

19:18  RW 0x0  
fast_wtc  

WTC for fast rams.  

17:16  RW 0x3  
fast_rtc  

RTC for fast rams.  

15:8  RW 0x00  
for_rf2p  

For 2 port RAM.  

7:0  RW 0x00  
for_rf1p  

For 1 port RAM.  

 

npu_GC_MMU_AHB_CONTROL   

Address: Operational Base + offset (0x0388)  

Bit  Attr  Reset Value  Description  

31:1  RO 0x00000000  reserved  

0 WO 0x0  

mmu  

Enable the MMU. For security reasons, once the MMU is enabled it 

cannot be disabled anymore.  

1'b0: Disable  

1'b1: Enable  

 

npu_GC_MMU_TABLE_ADDR_LOW   

Address: Operational Base + offset (0x038C)  
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Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  
address  

32 bit Address for MMU Table Array Base Low 32bit.  

 

npu_GC_MMU_TABLE_ARRAY_SIZE   

Address: Operational Base + offset (0x0394)  

Bit  Attr  Reset Value  Description  

31:16  RO 0x0000  reserved  

15:0  RW 0xffff  
size  

16 bit MMU Table Array Size.  

 

npu_GC_MMU_NON_SECURE_ADDR   

Address: Operational Base + offset (0x0398)  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

address  

A 64 -byte address that will acts as a 'safe' zone. Any address that 

would  cause an exception is routed to this safe zone. Reads will 

happened and writes will go to this address, but with a write -

enable of 0. This register can only be programmed once after a 

reset, any attempt to write to this register after the initial write -

af ter - reset will be ignored. This is in Non -Secure memory.  

 

npu_GC_MMU_SECURE_ADDR   

Address: Operational Base + offset (0x039C)  

Bit  Attr  Reset Value  Description  

31:0  RW 0x00000000  

address  

A 64 -byte address that will acts  as a 'safe' zone. Any address that 

would cause an exception is routed to this safe zone. Reads will 

happened and writes will go to this address, but with a write -

enable of 0. This register can only be programmed once after a 

reset C̈ any attempt to write to this register after the initial 

write -after - reset will be ignored. This is in Secure memory.  

 

npu_GC_CMD_BUFFER_AHB_CTRL   

Address: Operational Base + offset (0x03A4)  

Bit  Attr  Reset Value  Description  

31:17  RO 0x0000  reserved  

16  WO 0x0  

enable  

Enable the command parser.  

1'b0: Enable  

1'b1: Disable  

15:0  WO 0x0000  
prefetch  

Number of 64 -bit words to fetch from the command buffer.  

 

npu_GC_HI_AHB_CONTROL   

Address: Operational Base + offset (0x03A8)  
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Bit  Attr  Reset Value  Description  

31:2  RO 0x00000000  reserved  

1 RW 0x0  
debug_mode  

Enable debug mode if disabled debug registers return 0xffffffff.  

0 RW 0x0  

soft_reset  

1'b0: Disable  

1'b1: Enable  

 

npu_GC_AXI_AHB_CONFIG   

Address: Operational Base + offset (0x03AC)  

Bit  Attr  Reset Value  Description  

31:24  RO 0x00  reserved  

23:20  RW 0x2  
axcache_override_shared  

Configure AxCACHE value for shareable request.  

19:18  RW 0x0  
axidomain_non_shared  

Configure AxDOMAIN value for non -shareable request.  

17:16  RW 0x2  
axdomain_shared  

Configure AxDOMAIN value for shareable request.  

15:12  RW 0x2  
archche  

Set ARACHE[3:0] value.  

11:8  RW 0x2  
awchche  

Set AWCACHE[3:0] value.  

7:0  RO 0x00  reserved  

 

npu_AQ_CMD_BUFFER_ADDR   

Address: Operational Base + offset (0x0654)  

Bit  Attr  Reset Value  Description  

31  WO 0x0  

type  

1'b0: System  

1'b1: Virtual system  

30:0  WO 0x00000000  

address  

Base address for the command buffer. The address must be 64 -

bit aligned and it is always physical. To check the value of the 

current fetch address use AQ_FE_DEBUG_CUR_CMD_ADR.  

 

npu_AQ_FE_DEBUG_CUR_CMD_ADR   

Address: Operational Base + offset (0x0664)  

Bit  Attr  Reset Value  Description  

31:3  RW 0x00000000  

cur_cmd_adr  

This is the command decoder address. It has no reset value. 

READ ONLY.  

2:0  RO 0x0  reserved  

 

5.5  Application Notes  
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5.5.1  Clock and Reset 

5.5.1.1  Clock Domains  
The NPU module uses multiple clock domains, There are three independent clock domains. 

 ̧ Core clock, which is the clock for NN engine and VPU. In this module shader clock 

(clksh) and clk_3d are all indicated to core clk. 
 ̧ AHB clock, which is the clock for AHB interface. 
 ̧ AXI clock, which is the clock for AXI interface.  

Communication between the different domains in NPU occurs mostly by way of 
asynchronous FIFOs. All clocks are asynchronous to each other. There is no communication 
between AHB and AXI clock domains. 

Clock frequency can be controlled by CRU, please refer to the relevant sections. 
Automatic localized clock gating is employed throughout the design in order to minimize the 
dynamic power consumption. Almost all of the flip-flops are clock gated in the design. Block 

level clock gating is implemented in a majority of the blocks. If a block and the interface to 
the block are both idle, then the clock of that block will be gated automatically. This feature 
can be disabled by software, please refer to GC_MODULE_POWER_CONTRPLS.  
 

5.5.1.2  NPU Reset  
Correspond to the clock domain, there are three reset signals. Resetn_pin, the reset signal 
for NN Engine and VPU, which is synchronized to the core clock domain. HRESETn is the AHB 
interface reset pin and which is synchronized to the AHB clock domain. ARESETn is the AXI 

interface reset pin and which is synchronized to the AXI clock domain.  
All the three signals must be asserted for a minimum of 32 core clock cycles, using the 
slowest of the three clocks. Then three signals must be release at the same time. For the 

correct reset, when the reset pin release, all three clocks must be slow down to 120M or 
below. Our suggestion is that configure CRU to the slowest clock frequency before reset, 
then after de-assertion, wait for 128 cycles of the slowest clock before recover to working 

frequency. 
After the entire 32 cycle assertion and 128 cycle wait, AHB can be started. 
 

 
Fig. 5-2 NPU Reset Diagram 

5.5.2  NPU Interrupt Application 
NPU has 1 interrupt output signal and it remains asserted until the host processor clears the 

interrupt by reading the interrupt acknowledge register (AQ_INTR_ACKNOWLEDGE). Each 
bit of AQ_INTR_ACKNOWLEDGE represents one of the 32 possible events that the NPU can 
signal to the host processor. By setting the bits of the interrupt enable register 

(AQ_INTR_ENBL) the programmer can control which of those events will generate an 
interrupt. The bits of these registers have no predefined meaning, except for bit 31 which is 
used for AXI_BUS_ERROR. 

reset 
synchroniz ation

reset 
synchroniz ation

reset 
synchroniz ation

32 cycles 128 cycles

ARESETn

resetn_pin

HRESETn

slowest clock working clock
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5.5.3  NPU Debugging Support 
For lab debugging, it is desirable to read register GRF_SOC_STATUS0.npu_debug_out to 

know the status of NPU. The debug idle status signals from the various functional blocks are 
very useful when the NPU is hung or in an unrecoverable state, as they provide visibility into 
the idle states of the blocks. 

The single is 8 bits wide and it shows here. 
Table 5-1 NPU Debug Signal 

Bit location Description 

7:4 reserved 

3 
1ôb0: VPU is busy 

1ôb1: VPU is idle 

2 reserved 

1 
1ôb0: NPU is busy 

1ôb1: All NPU is idle 

0 
1ôb0: Front End block is busy 

1ôb1: Front End block is idle 
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Chapter 6  MIPI DSI D -PHY  

6.1  Overview  
The MIPI D-PHY integrates a MIPIÈ V1.2 compatible PHY that supports up to 2.0Gbps high 
speed data receiver, plus a MIPIÈ low-power low speed transceiver that supports data 
transfer in the bi-directional mode. The IP supports the full specifications described in V1.2 

of the D-PHY spec. The D-PHY is built in with a standard digital interface to talk to any third 
party Host controller. The architecture supports connection of multiple data lanes in parallel 
ï up to 4 data lanes can be connected to increase the total through-put, customizable to 

user determined configurations. The I/O and ESD are also built-in as one in a rectangular 
footprint for any configuration (one lane to 4 lanes or more). It is optimized for high speed 
applications with robust timing and small silicon area. The D-PHY supports the electrical 

portion of MIPI D-PHY V1.0 standard, covering all transmission modes (ULP/LP/HS).The MIPI 
D-PHY cost-effectively adds MIPI D-PHY V1.2 capability to any SOC used in communication 
and consumer electronics field. 

 ̧ The MIPI D-PHY supports the following features: 
 ̧ Mixed-signal D-PHY mixed-signal hard-macro- HS/LS Transmitter and LS/HS Receiver 
solution 

 ̧ Designed to MIPIÈ v1.2 Specifications 
 ̧ Integrated PHY Protocol Interface (PPI) supports interface to CSI, DSI and UniProÊ 
 ̧ MIPIÈ protocols 

 ̧ 1.0Gbps maximum data transfer rate per lane 
 ̧ Expandable to support 4 data lanes, providing up to 4.0Gbps transfer rate 
 ̧ MIPI-HS, MIPI-LP modes supported 

 ̧ Skew-calibration supported 
 ̧ 10Mbps per lane in low-power mode 
 ̧ Unidirectional and bi-directional modes supported 

 ̧ Automatic termination control for HS and LP modes 
 ̧ Low-Power dissipation: less than 22mA/Lane in HS TX/RX mode 
 ̧ Tx/Rx Buffers with tunable On-Die-Termination and advanced equalization. 

 ̧ Embedded ESD, boundary scan support logic. 

6.2  Block Diagram  

 
Fig. 6-1 MIPI DSI D-PHY Detailed Block Diagram 

MIPI D-PHY configuration contains one Clock Lane Module and four Data Lane Modules. Each 

of these PHY Lane Modules communicates via two Lines to a complementary part at the 
other side of the Lane Interconnect. Figure 1 shows the DPHY architecture. 

6.3  Function Descripti on  
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6.3.1  System Connection 
The MIPI DPHY supports DSI mode as shown in following figure: 

VOP DSI HOST DPHY

 
Fig. 6-2 MIPI DSI D-PHY VOP Connection 

6.3.2  MIPI Mode 
In MIPI mode, there are some functions of DPHY controlled by grf registers. These register 

bit and function is show in following table: 
Table 6-1 Function of GRF Bits in MIPI Mode 

register bit function 

dsi_phy_lane0_frctxstpm 

Force Lane Module Into Transmit mode / 
Generate Stop state. This signal allows the 
protocol to force a Lane Module into transmit 

mode and Stop state during initialization.  

dsi_phy_lane1_frctxstpm 

Force Lane Module Into Transmit mode / 

Generate Stop state. This signal allows the 
protocol to force a Lane Module into transmit 
mode and Stop state during initialization. 

dsi_phy_lane2_frctxstpm 

Force Lane Module Into Transmit mode / 
Generate Stop state. This signal allows the 
protocol to force a Lane Module into transmit 

mode and Stop state during initialization. 

dsi_phy_lane3_frctxstpm 

Force Lane Module Into Transmit mode / 

Generate Stop state. This signal allows the 
protocol to force a Lane Module into transmit 
mode and Stop state during initialization. 

dsi_phy_lane0_turndisable 

Disable Turn-around. This signal is used to 
prevent a (bi-directional) Lane from going into 
transmit mode ï even if it observes a turn-

around request on the Lane interconnect. 

dsi_phy_forcerxmode 

Force Lane Module Into Receive mode 

/ Wait for Stop state. This signal 
allows the protocol to initialize a Lane 
Module, or force a bi-directional Lane 

Module, into receive mode.  
 

 

6.3.3  Program PLL in MIPI Mode 
The PLL output frequency can be calculated using a simple formula: 

PLL_Output_Frequency = (FREF/PREDIV*FBDIV)/POSTDIV 
PLL_Output_Frequency: It is equal to DDR_Clock_Frequency * 2. 
FREF: 24 MHz. 

PREDIV: PLL input reference clock divider which can be configured by the register of prediv. 
FBDIV: Integer value programmed into feedback divider which can be configured by the 
register of fbdiv. 

POSTDIV: PLL post-divider 2 can be configured by the registers of reg_postdiv. If 
reg_postdiv is set to 1, the POSTDIV value is 2, otherwise, the value is 1. 

Additional Programming Considerations: 
1. The divided reference frequency (FREF/PREDIV) should be less than 40MHz. 
2. The all possible settings of feedback divider are 12, 13, 14, 16~511. 

6.4  Register Description  
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6.4.1  Internal Address Mapping  
Slave address can be divided into different length for different usage, which is shown as 

follows. 
 

6.4.2  Registers Summary  

Name Offset Size 
Reset 
Value 

Description 

DPHY_PHY_CTRL_LANE_E
NABLE 

0x0000 W 0x00000000 Lane enable 

DPHY_PHY_CTRL_PWR_C
TRL 

0x0004 W 0x00000000 Power control 

DPHY_PHY_CTRL_PREDIV 0x000C W 0x00000000 PLL PREDIV 

DPHY_PHY_CTRL_FBDIV 0x0010 W 0x00000000 
Integer value programmed into 

feedback divider 
DPHY_PHY_CLK_LANE_SK

EW_PHASE 
0x0014 W 0x00000000 Clock lane skew phase 

DPHY_DAT_LANE23_SKE

W_PHASE 
0x0018 W 0x00000000 Data2/3 lane skew phase 

DPHY_DAT_LANE01_SKE

W_PHASE 
0x001C W 0x00000000 Data0/1 lane skew phase 

DPHY_PLL_post_divider 0x0020 W 0x00000000 PLL post divider 
DPHY_CLK_LANE_VOD 0x002C W 0x00000000 Clock lane Vod 
DPHY_DATA_SAMPLE_PHA

SES 
0x0044 W 0x00000000 Data sample phases 

DPHY_PRE_EMPHSIZE_EN 0x0060 W 0x00000000  
DPHY_DIGITAL_CTRL 0x0080 W 0x00000000 digital control 
DPHY_INVERT_CLK 0x0084 W 0x00000000 Inverting clock 
DPHY_PHY_CLK_LANE_S

WAP 
0x0100 W 0x00000000 

Clock lane differential signals 

swap  
DPHY_PHY_CLK_LANE_TL

PX 
0x0114 W 0x00000000 Clock lane TLPX 

DPHY_PHY_CLK_LANE_HS

TXTHSPREPARE 
0x0118 W 0x00000000 Clock lane HSTXTHSPREPARE 

DPHY_PHY_CLK_LANE_HS
TXTZERO 

0x011C W 0x00000000 Clock lane THSZERO 

DPHY_PHY_CLK_LANE_HS
TXTTRAIL 

0x0120 W 0x00000000 Clock lane THSTRAIL 

DPHY_PHY_CLK_LANE_HS
TXTEXIT 

0x0124 W 0x00000000 Clock lane THSEXIT 

DPHY_PHY_CLK_LANE_TC
LKPOST 

0x0128 W 0x00000000 Clock lane TCLKPOST 

DPHY_PHY_CLK_LANE_LP
DT 

0x0130 W 0x00000000 Clock lane LPDT control 

DPHY_PHY_CLK_LANE_T
WAKUP 

0x0134 W 0x00000000 Clock lane HS Twakup 

DPHY_PHY_CLK_LANE_TP
RE 

0x0138 W 0x00000000 Clock lane TPRE 

DPHY_PHY_CLK_LANE_TT
AGO 

0x0140 W 0x00000000 Clock lane TTAGO 

DPHY_PHY_CLK_LANE_TT
ASURE 

0x0144 W 0x00000000 Clock lane TTASURE 

DPHY_PHY_CLK_LANE_TT

AWAIT 
0x0148 W 0x00000000 Clock lane TTAWAIT 

DPHY_PHY_DATA0_LANE_

SWAP 
0x0180 W 0x00000000 

Data0 lane differential signals 

swap  
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Name Offset Size 
Reset 
Value 

Description 

DPHY_PHY_DATA0_LANE_
TLPX 

0x0194 W 0x00000000 Data0 lane TLPX 

DPHY_PHY_DATA0_LANE_
HSTXTHSPREPARE 

0x0198 W 0x00000000 Data0 lane HSTXTHSPREPARE 

DPHY_PHY_DATA0_LANE_
HSTXTZERO 

0x019C W 0x00000000 Data0 lane THSZERO 

DPHY_PHY_DATA0_LANE_
HSTXTTRAIL 

0x01A0 W 0x00000000 Data0 lane THSTRAIL 

DPHY_PHY_DATA0_LANE_
HSTXTEXIT 

0x01A4 W 0x00000000 Data0 lane THSEXIT 

DPHY_PHY_DATA0_LANE_
TDATA0POST 

0x01A8 W 0x00000000 Data0 lane TCLKPOST 

DPHY_PHY_DATA0_LANE_
LPDT 

0x01B0 W 0x00000000 Data0 lane LPDT control 

DPHY_PHY_DATA0_LANE_

TWAKUP 
0x01B4 W 0x00000000 Data0 lane HS Twakup 

DPHY_PHY_DATA0_LANE_

TPRE 
0x01B8 W 0x00000000 Data0 lane TPRE 

DPHY_PHY_DATA0_LANE_

TTAGO 
0x01C0 W 0x00000000 Data0 lane TTAGO 

DPHY_PHY_DATA0_LANE_

TTASURE 
0x01C4 W 0x00000000 Data0 lane TTASURE 

DPHY_PHY_DATA0_LANE_

TTAWAIT 
0x01C8 W 0x00000000 Data0 lane TTAWAIT 

DPHY_PHY_DATA1_LANE_
SWAP 

0x0200 W 0x00000000 
Data1 lane differential signals 
swap  

DPHY_PHY_DATA1_LANE_
TLPX 

0x0214 W 0x00000000 Data1 lane TLPX 

DPHY_PHY_DATA1_LANE_
HSTXTHSPREPARE 

0x0218 W 0x00000000 Data1 lane HSTXTHSPREPARE 

DPHY_PHY_DATA1_LANE_
HSTXTZERO 

0x021C W 0x00000000 Data1 lane THSZERO 

DPHY_PHY_DATA1_LANE_
HSTXTTRAIL 

0x0220 W 0x00000000 Data1 lane THSTRAIL 

DPHY_PHY_DATA1_LANE_
HSTXTEXIT 

0x0224 W 0x00000000 Data1 lane THSEXIT 

DPHY_PHY_DATA1_LANE_
TDATA1POST 

0x0228 W 0x00000000 Data1 lane TCLKPOST 

DPHY_PHY_DATA1_LANE_
LPDT 

0x0230 W 0x00000000 Data1 lane LPDT control 

DPHY_PHY_DATA1_LANE_
TWAKUP 

0x0234 W 0x00000000 Data1 lane HS Twakup 

DPHY_PHY_DATA1_LANE_
TPRE 

0x0238 W 0x00000000 Data1 lane TPRE 

DPHY_PHY_DATA1_LANE_

TTAGO 
0x0240 W 0x00000000 Data1 lane TTAGO 

DPHY_PHY_DATA1_LANE_

TTASURE 
0x0244 W 0x00000000 Data1 lane TTASURE 

DPHY_PHY_DATA1_LANE_

TTAWAIT 
0x0248 W 0x00000000 Data1 lane TTAWAIT 

DPHY_PHY_DATA2_LANE_

SWAP 
0x0280 W 0x00000000 

Data2 lane differential signals 

swap  
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Name Offset Size 
Reset 
Value 

Description 

DPHY_PHY_DATA2_LANE_
TLPX 

0x0294 W 0x00000000 Data2 lane TLPX 

DPHY_PHY_DATA2_LANE_
HSTXTHSPREPARE 

0x0298 W 0x00000000 Data2 lane HSTXTHSPREPARE 

DPHY_PHY_DATA2_LANE_
HSTXTZERO 

0x029C W 0x00000000 Data2 lane THSZERO 

DPHY_PHY_DATA2_LANE_
HSTXTTRAIL 

0x02A0 W 0x00000000 Data2 lane THSTRAIL 

DPHY_PHY_DATA2_LANE_
HSTXTEXIT 

0x02A4 W 0x00000000 Data2 lane THSEXIT 

DPHY_PHY_DATA2_LANE_
TDATA2POST 

0x02A8 W 0x00000000 Data2 lane TCLKPOST 

DPHY_PHY_DATA2_LANE_
LPDT 

0x02B0 W 0x00000000 Data2 lane LPDT control 

DPHY_PHY_DATA2_LANE_

TWAKUP 
0x02B4 W 0x00000000 Data2 lane HS Twakup 

DPHY_PHY_DATA2_LANE_

TPRE 
0x02B8 W 0x00000000 Data2 lane TPRE 

DPHY_PHY_DATA2_LANE_

TTAGO 
0x02C0 W 0x00000000 Data2 lane TTAGO 

DPHY_PHY_DATA2_LANE_

TTASURE 
0x02C4 W 0x00000000 Data2 lane TTASURE 

DPHY_PHY_DATA2_LANE_

TTAWAIT 
0x02C8 W 0x00000000 Data2 lane TTAWAIT 

DPHY_PHY_DATA3_LANE_
SWAP 

0x0300 W 0x00000000 
Data3 lane differential signals 
swap  

DPHY_PHY_DATA3_LANE_
TLPX 

0x0314 W 0x00000000 Data3 lane TLPX 

DPHY_PHY_DATA3_LANE_
HSTXTHSPREPARE 

0x0318 W 0x00000000 Data3 lane HSTXTHSPREPARE 

DPHY_PHY_DATA3_LANE_
HSTXTZERO 

0x031C W 0x00000000 Data3 lane THSZERO 

DPHY_PHY_DATA3_LANE_
HSTXTTRAIL 

0x0320 W 0x00000000 Data3 lane THSTRAIL 

DPHY_PHY_DATA3_LANE_
HSTXTEXIT 

0x0324 W 0x00000000 Data3 lane THSEXIT 

DPHY_PHY_DATA3_LANE_
TDATA3POST 

0x0328 W 0x00000000 Data3 lane TCLKPOST 

DPHY_PHY_DATA3_LANE_
LPDT 

0x0330 W 0x00000000 Data3 lane LPDT control 

DPHY_PHY_DATA3_LANE_
TWAKUP 

0x0334 W 0x00000000 Data3 lane HS Twakup 

DPHY_PHY_DATA3_LANE_
TPRE 

0x0338 W 0x00000000 Data3 lane TPRE 

DPHY_PHY_DATA3_LANE_

TTAGO 
0x0340 W 0x00000000 Data3 lane TTAGO 

DPHY_PHY_DATA3_LANE_

TTASURE 
0x0344 W 0x00000000 Data3 lane TTASURE 

DPHY_PHY_DATA3_LANE_

TTAWAIT 
0x0348 W 0x00000000 Data3 lane TTAWAIT 

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW-
Double WORD (64 bits) access  
6.4.3  Detail Registers Description  
DPHY_PHY_CTRL_LANE_ENABLE  
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Address: Operational Base + offset (0x0000) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7 RW 0x0 
Bandgap power down enable 
1'b0:Power on 
1'b1:Power down 

6 RW 0x0 
Lane_en_4 
Lane 4 enable. 

5 RW 0x0 
Lane_en_3 
Lane 3 enable. 

4 RW 0x0 
Lane_en_2 
Lane 2 enable. 

3 RW 0x0 
Lane_en_1 
Lane 1 enable. 

2 RW 0x0 
lane_en_0 
Lane 0 enable. 

1:0 RW 0x0 

power_work 
2'b0x:Power work enable. 
2'b10:Power work disable. 
2'b11:Reserved. 

 
DPHY_PHY_CTRL_PWR_CTRL  

Address: Operational Base + offset (0x0004) 

Bit Attr Reset Value Description 
31:3 RO 0x00000000 reserved 

2 RW 0x0 
syncrst 
Analog reset 

1 RW 0x0 
ido_pd 
LDO power down 

0 RW 0x0 
pll_pd 
PLL power down 

 
DPHY_PHY_CTRL_PREDIV  
Address: Operational Base + offset (0x000C) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5 RW 0x0 
reg_fbdiv[8] 
integer valude programmed into feedback divider. 
 

4:0 RW 0x00 
reg_prediv 
PLL input reference clock divider. 

 
DPHY_PHY_CTRL_FBDIV  
Address: Operational Base + offset (0x0010) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:0 RW 0x00 
reg_fbdiv[7:0] 
PLL input reference clock divider. 

 
DPHY_PHY_CLK_LANE_SKEW_PHASE  

Address: Operational Base + offset (0x0014) 

Bit Attr Reset Value Description 
31:3 RO 0x00000000 reserved 
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Bit Attr Reset Value Description 

2:0 RW 0x0 

clk_lane_skew_phase 
clock lane skew phase set: 
3'b000:phase0 
3'b001:phase1 
3'b010:phase2 
3'b011:phase3 
3'b100:phase4 
3'b101:phase5 
3'b110:phase6 
3'b111:phase7 

 
DPHY_DAT_LANE23_SKEW_PHASE  
Address: Operational Base + offset (0x0018) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7 RW 0x0 

ido_output_bit1 
Ldo output set bit1 for HS Vcom. 
2'b00:Ido output is set as 400mv. 
2'b01:Ido output is set as 400mv. 
2'b10:Ido output is set as 430mv. 
2'b11:Ido output is set as 460mv. 

6:4 RW 0x0 

dat_lane3_skew_phase 
data lane3 skew phase set: 
3'b000:phase0 
3'b001:phase1 
3'b010:phase2 
3'b011:phase3 
3'b100:phase4 
3'b101:phase5 
3'b110:phase6 
3'b111:phase7 

3 RW 0x0 

ldo_output_bit0 
Ldo output set bit0 for HS Vcom. 
2'b00:Ido output is set as 400mv. 
2'b01:Ido output is set as 400mv. 
2'b10:Ido output is set as 430mv. 
2'b11:Ido output is set as 460mv. 

2:0 RW 0x0 

dat_lane2_skew_phase 
data lane2 skew phase set: 
3'b000:phase0 
3'b001:phase1 
3'b010:phase2 
3'b011:phase3 
3'b100:phase4 
3'b101:phase5 
3'b110:phase6 
3'b111:phase7 

 
DPHY_DAT_LANE01_SKEW_PHASE  
Address: Operational Base + offset (0x001C) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 
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Bit Attr Reset Value Description 

7 RW 0x0 

pre_emphasis_bit1 
pre-emphasis range set bit1 
2'b00:min-range 
2'b01:mid_range 
2'b11:max-range 

6:4 RW 0x0 

dat_lane1_skew_phase 
data lane1 skew phase set: 
3'b000:phase0 
3'b001:phase1 
3'b010:phase2 
3'b011:phase3 
3'b100:phase4 
3'b101:phase5 
3'b110:phase6 
3'b111:phase7 

3 RW 0x0 

pre_emphasis_bit0 
pre-emphasis range set bit0 
2'b00:min-range 
2'b01:mid_range 
2'b11:max-range 

2:0 RW 0x0 

dat_lane0_skew_phase 
data lane0 skew phase set: 
3'b000:phase0 
3'b001:phase1 
3'b010:phase2 
3'b011:phase3 
3'b100:phase4 
3'b101:phase5 
3'b110:phase6 
3'b111:phase7 

 
DPHY_PLL_post_divider  

Address: Operational Base + offset (0x0020) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5 RW 0x0 
PLL_post_divider 
The PLL post-divider 2 can be enable. 

4 RO 0x0 reserved 

3:0 RW 0x0 

data_lanes_vod 
data lanes Vod range set: 
4'b0000:min-range 
4'b0011:mid-range 
4'b0111:bigger-range 
4'b1111:max-range 

 
DPHY_CLK_LANE_VOD  
Address: Operational Base + offset (0x002C) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 

clk_lane_vod 
clock lanes Vod range set: 
4'b0000:min-range 
4'b0011:mid-range 
4'b0111:bigger-range 
4'b1111:max-range 
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DPHY_DATA_SAMPLE_PHASES  
Address: Operational Base + offset (0x0044) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:6 RW 0x0 

data_sample_phases 
Data sample phases set: 
2'b00:data sample phase 0 
2'b01:data sample phase 1 
2'b10:data sample phase 2 
2'b11:data sample phase 3 

5:0 RO 0x00 reserved 
 
DPHY_PRE_EMPHSIZE_EN  
Address: Operational Base + offset (0x0060) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7 RW 0x0 
pre_emphsize_clk_en 
1'b0 : disable 
1'b1 : enable 

6 RW 0x0 
pre_emphsize_lane0_en 
1'b0 : disable 
1'b1 : enable 

5 RW 0x0 
pre_emphsize_lane1_en 
1'b0 : disable 
1'b1 : enable 

4 RW 0x0 
pre_emphsize_lane2_en 
1'b0 : disable 
1'b1 : enable 

3 RW 0x0 
pre_emphsize_lane3_en 
1'b0 : disable 
1'b1 : enable 

2:0 RO 0x0 reserved 
 
DPHY_DIGITAL_CTRL  
Address: Operational Base + offset (0x0080) 

Bit Attr Reset Value Description 
31:1 RO 0x00000000 reserved 

0 RW 0x0 
reg_dig_resetn 
1'b0:reset 
1'b1:normal 

 
DPHY_INVERT_CLK  
Address: Operational Base + offset (0x0084) 

Bit Attr Reset Value Description 
31:2 RO 0x00000000 reserved 

1 RW 0x0 
invert_txclkesc 
1'b0:disable 
1'b1:enable 

0 RW 0x0 
invert_txbyteclkhs 
1'b0:disable 
1'b1:enable 

 
DPHY_PHY_CLK_LANE_SWAP  
Address: Operational Base + offset (0x0100) 
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Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 

4 RW 0x0 

clk_lane_swap 
Differential signals swap enable. 
1'b0:disable 
1'b1:enable 

3:0 RO 0x0 reserved 
 
DPHY_PHY_CLK_LANE_TLPX  
Address: Operational Base + offset (0x0114) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 
thstlpx 
The value of counter for HS tlpx Time ÃÌ>=tlpxÃÉ= 

tpin_txbyteclkhs * (2+value) 
 
DPHY_PHY_CLK_LANE_HSTXTHSPREPARE  
Address: Operational Base + offset (0x0118) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7 RW 0x0 
thszero_bit7 
The value of counter for HS Ths-zero:HSTXTHZERO[6]. 

6:0 RW 0x00 

thsprepare 
The value of counter for HS Ths-prepare. For clock lane, Ths-
prepar(38ns~95ns) 
For data lane, Ths-prepare(40ns+4UI~85ns+6UI).For clock 
lane,s_hstxthsprpr[6:0] = 7'b0000011.For data lane, 
s_hstxthsprpr[6:0] = 7'b0000011.Frequency(1/UI) value(HEX) 
80-110MHz  7f 
110-150 MHz 7f 
150-200 MHz 7f 
200-250 MHz 7f 
250-300 MHz 7f 
300-400 MHz 7e 
400-500 MHz 70 
500-600 MHz 60 
600-700 MHz 40 
700-800 MHz 02 
800-1000 MHz 08 
1000-1200Mhz 03 
1200-1400Mhz 03 
1400-1600Mhz 42 
1600-1800Mhz 47 
1800-2000Mhz 64 

 
DPHY_PHY_CLK_LANE_HSTXTZERO  
Address: Operational Base + offset (0x011C) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

5:0 RW 0x00 

thszero 
For clock lane, Ths-prepare+Ths-zero (>=300ns). For data lane, 
Ths-prepare+Ths-zero (>= 145 ns + 10*UI) = 

Tpin_txbyteclkhs*(5+value). For clock lane, s_hstxthszero[5:0] = 
6áľb100000.  
Frequency(1/UI) Value(HEX) 
80 -110 MHz 16 
110-150 MHz 16 
150-200 MHz 17 
200-250 MHz 17 
250-300 MHz 18 
300-400 MHz 19 
400-500 MHz 1B 
500-600 MHz 1D 
600-700 MHz 1E 
700-800 MHz 1F 
800-1000 MHz 20 
1000-1200Mhz 32 
1200-1400Mhz 32 
1400-1600Mhz 36 
1600-1800Mhz 7a 
1800-2000Mhz 7a 

 
DPHY_PHY_CLK_LANE_HSTXTTRAIL  
Address: Operational Base + offset (0x0120) 

Bit Attr Reset Value Description 
31:7 RO 0x0000000 reserved 

6:0 RW 0x00 

thstrail 
The value of counter for HS Ths-trail.For clock lane, Ths-trail 

(>=60ns).For data lane,Ths-trail (>=max(8UI, 60ns+4UI).For 
clock lane, s_hstxthstrail[6:0] = 7'b0000111.For data lane, 
s_hstxthstrail[6:0] = 7'b0000111.Frequency(1/UI) Value(HEX) 
80 -110 MHz 02 
110-150 MHz 02 
150-200 MHz 02 
200-250 MHz 04 
250-300 MHz 04 
300-400 MHz 04 
400-500 MHz 08 
500-600 MHz 10 
600-700 MHz 30 
700-800 MHz 30 
800-1000 MHz 30 
1000-1200Mhz 0f 
1200-1400Mhz 0f 
1400-1600Mhz 0f 
1600-1800Mhz 0f 
1800-2000Mhz 0b 

 
DPHY_PHY_CLK_LANE_HSTXTEXIT  
Address: Operational Base + offset (0x0124) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

4:0 RW 0x00 
thsexit 
The value of counter for HS ths-exit.Ths-exit = 
Tpin_txbyteclkhs*value 

 
DPHY_PHY_CLK_LANE_TCLKPOST  

Address: Operational Base + offset (0x0128) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 
thspost 
The value of counter for HS tclk-post.Tclk-post = 
Tpin_txbyteclkhs*value. 

 
DPHY_PHY_CLK_LANE_LPDT  
Address: Operational Base + offset (0x0130) 

Bit Attr Reset Value Description 
31:3 RO 0x00000000 reserved 

2 RW 0x0 

lpdt_synchronization 
LPDT TX PPI signals internal synchronization enable. 
1'b0:disable 
1'b1:enable 

1:0 RW 0x0 
thstwakup_bit89 
The value[9:8] of counter for HS Twakup. 

 
DPHY_PHY_CLK_LANE_TWAKUP  
Address: Operational Base + offset (0x0134) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:0 RW 0x00 

thstwakup 
The value[7:0] of counter for HS Twakup. Twakup for 
ulpm,Twakup = Tpin_sys_clk*value[9:0]. 
 
 

 
DPHY_PHY_CLK_LANE_TPRE  
Address: Operational Base + offset (0x0138) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 
thstpre 
The value of counter for HS Tpre. Tpre = Ttxbyteclkhs*value. 
 

 
DPHY_PHY_CLK_LANE_TTAGO  
Address: Operational Base + offset (0x0140) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:6 RW 0x0 
thspost_high_2bits 
The value of counter tor HS Tpost high 2bits 

5:0 RW 0x00 
thsttago 

 
 
DPHY_PHY_CLK_LANE_TTASURE  
Address: Operational Base + offset (0x0144) 

Bit Attr Reset Value Description 
31:7 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

6 RW 0x0 
thstexit_high_1bit 
The value of counter for HS Ths-exit high 1bit. 
 

5:0 RW 0x00 
thsttasure 
The value of counter for HS ttasure. 

 
DPHY_PHY_CLK_LANE_TTAWAIT  

Address: Operational Base + offset (0x0148) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 

thsttawait 
The value of counter for HS tta-wait.Tta-wait for 
turnaround.Interval from receiving ppi turnaround request to 

sending esc request. 
Tta-wait = Ttxclkesc*value. 

 
DPHY_PHY_DATA0_LANE_SWAP  
Address: Operational Base + offset (0x0180) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 

4 RW 0x0 

data0_lane_swap 
Differential signals swap enable. 
1'b0:disable 
1'b1:enable 

3:0 RO 0x0 reserved 
 
DPHY_PHY_DATA0_LANE_TLPX  
Address: Operational Base + offset (0x0194) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 
hs_tlpx 
The value of counter for HS tlpx Time ÃÌ>=tlpxÃÉ= 
tpin_txbyteclkhs * (2+value) 

 
DPHY_PHY_DATA0_LANE_HSTXTHSPREPARE  

Address: Operational Base + offset (0x0198) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7 RW 0x0 
thszero_bit7 
The value of counter for HS Ths-zero:HSTXTHZERO[6]. 
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Bit Attr Reset Value Description 

6:0 RW 0x00 

thsprepare 
The value of counter for HS Ths-prepare. For clock lane, Ths-
prepar(38ns~95ns) 
For data lane, Ths-prepare(40ns+4UI~85ns+6UI).For clock 
lane,s_hstxthsprpr[6:0] = 7'b0000011.For data lane, 
s_hstxthsprpr[6:0] = 7'b0000011.Frequency(1/UI) value(HEX) 
80-110MHz  7f 
110-150 MHz 7f 
150-200 MHz 7f 
200-250 MHz 7f 
250-300 MHz 7f 
300-400 MHz 7e 
400-500 MHz 70 
500-600 MHz 60 
600-700 MHz 40 
700-800 MHz 02 
800-1000 MHz 08 
1000-1200Mhz 03 
1200-1400Mhz 03 
1400-1600Mhz 42 
1600-1800Mhz 47 
1800-2000Mhz 64 

 
DPHY_PHY_DATA0_LANE_HSTXTZERO  
Address: Operational Base + offset (0x019C) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 

thszero 
For clock lane, Ths-prepare+Ths-zero (>=300ns). For data lane, 

Ths-prepare+Ths-zero (>= 145 ns + 10*UI) = 
Tpin_txbyteclkhs*(5+value). For clock lane, s_hstxthszero[5:0] = 
6'b100000. 
Frequency(1/UI) Value(HEX) 
80 -110 MHz 16 
110-150 MHz 16 
150-200 MHz 17 
200-250 MHz 17 
250-300 MHz 18 
300-400 MHz 19 
400-500 MHz 1B 
500-600 MHz 1D 
600-700 MHz 1E 
700-800 MHz 1F 
800-1000 MHz 20 
1000-1200Mhz 32 
1200-1400Mhz 32 
1400-1600Mhz 36 
1600-1800Mhz 7a 
1800-2000Mhz 7a 

 
DPHY_PHY_DATA0_LANE_HSTXTTRAIL  
Address: Operational Base + offset (0x01A0) 

Bit Attr Reset Value Description 
31:7 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

6:0 RW 0x00 

thstrail 
The value of counter for HS Ths-trail.For clock lane, Ths-trail 
(>=60ns).For data lane,Ths-trail (>=max(8UI, 60ns+4UI).For 

clock lane, s_hstxthstrail[6:0] = 7'b0000111.For data lane, 
s_hstxthstrail[6:0] = 7'b0000111.Frequency(1/UI) Value(HEX) 
80 -110 MHz 02 
110-150 MHz 02 
150-200 MHz 02 
200-250 MHz 04 
250-300 MHz 04 
300-400 MHz 04 
400-500 MHz 08 
500-600 MHz 10 
600-700 MHz 30 
700-800 MHz 30 
800-1000 MHz 30 
1000-1200Mhz 0f 
1200-1400Mhz 0f 
1400-1600Mhz 0f 
1600-1800Mhz 0f 
1800-2000Mhz 0b 

 
DPHY_PHY_DATA0_LANE_HSTXTEXIT  

Address: Operational Base + offset (0x01A4) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 

4:0 RW 0x00 
thsexit 
The value of counter for HS ths-exit.Ths-exit = 
Tpin_txbyteclkhs*value 

 
DPHY_PHY_DATA0_LANE_TDATA0POST  

Address: Operational Base + offset (0x01A8) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 
thspost 
The value of counter for HS tclk-post.Tclk-post = 
Tpin_txbyteclkhs*value. 

 
DPHY_PHY_DATA0_LANE_LPDT  
Address: Operational Base + offset (0x01B0) 

Bit Attr Reset Value Description 
31:3 RO 0x00000000 reserved 

2 RW 0x0 

lpdt_synchronization 
LPDT TX PPI signals internal synchronization enable. 
1'b0:disable 
1'b1:enable 

1:0 RW 0x0 
thstwakup_bit89 
The value[9:8] of counter for HS Twakup. 

 
DPHY_PHY_DATA0_LANE_TWAKUP  
Address: Operational Base + offset (0x01B4) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 
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Bit Attr Reset Value Description 

7:0 RW 0x00 

thstwakup 
The value[7:0] of counter for HS Twakup. Twakup for 
ulpm,Twakup = Tpin_sys_clk*value[9:0]. 
 

 
 
DPHY_PHY_DATA0_LANE_TPRE  

Address: Operational Base + offset (0x01B8) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 
thstpre 
The value of counter for HS Tpre. Tpre = Ttxbyteclkhs*value. 
 

 
DPHY_PHY_DATA0_LANE_TTAGO  

Address: Operational Base + offset (0x01C0) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:6 RW 0x0 
thspost_high_2bits 
The value of counter tor HS Tpost high 2bits 

5:0 RW 0x00 
thsttago 

 
 
DPHY_PHY_DATA0_LANE_TTASURE  
Address: Operational Base + offset (0x01C4) 

Bit Attr Reset Value Description 
31:7 RO 0x0000000 reserved 

6 RW 0x0 
thstexit_high_1bit 
The value of counter for HS Ths-exit high 1bit. 
 

5:0 RW 0x00 
thsttasure 
The value of counter for HS ttasure. 

 
DPHY_PHY_DATA0_LANE_TTAWAIT  
Address: Operational Base + offset (0x01C8) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 

thsttawait 
The value of counter for HS tta-wait.Tta-wait for 

turnaround.Interval from receiving ppi turnaround request to 
sending esc request. 
Tta-wait = Ttxclkesc*value. 

 
DPHY_PHY_DATA1_LANE_SWAP  

Address: Operational Base + offset (0x0200) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 

4 RW 0x0 

data1_lane_swap 
Differential signals swap enable. 
1'b0:disable 
1'b1:enable 

3:0 RO 0x0 reserved 
 
DPHY_PHY_DATA1_LANE_TLPX  
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Address: Operational Base + offset (0x0214) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 
hs_tlpx 
The value of counter for HS tlpx Time ÃÌ>=tlpxÃÉ= 
tpin_txbyteclkhs * (2+value) 

 
DPHY_PHY_DATA1_LANE_HSTXTHSPREPARE  

Address: Operational Base + offset (0x0218) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7 RW 0x0 
thszero_bit7 
The value of counter for HS Ths-zero:HSTXTHZERO[6]. 

6:0 RW 0x00 

thsprepare 
The value of counter for HS Ths-prepare. For clock lane, Ths-
prepar(38ns~95ns) 
For data lane, Ths-prepare(40ns+4UI~85ns+6UI).For clock 

lane,s_hstxthsprpr[6:0] = 7'b0000011.For data lane, 
s_hstxthsprpr[6:0] = 7'b0000011.Frequency(1/UI) value(HEX) 
80-110MHz  7f 
110-150 MHz 7f 
150-200 MHz 7f 
200-250 MHz 7f 
250-300 MHz 7f 
300-400 MHz 7e 
400-500 MHz 70 
500-600 MHz 60 
600-700 MHz 40 
700-800 MHz 02 
800-1000 MHz 08 
1000-1200Mhz 03 
1200-1400Mhz 03 
1400-1600Mhz 42 
1600-1800Mhz 47 
1800-2000Mhz 64 

 
DPHY_PHY_DATA1_LANE_HSTXTZERO  

Address: Operational Base + offset (0x021C) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

5:0 RW 0x00 

thszero 
For clock lane, Ths-prepare+Ths-zero (>=300ns). For data lane, 
Ths-prepare+Ths-zero (>= 145 ns + 10*UI) = 

Tpin_txbyteclkhs*(5+value). For clock lane, s_hstxthszero[5:0] = 
6'b100000. 
Frequency(1/UI) Value(HEX) 
80 -110 MHz 16 
110-150 MHz 16 
150-200 MHz 17 
200-250 MHz 17 
250-300 MHz 18 
300-400 MHz 19 
400-500 MHz 1B 
500-600 MHz 1D 
600-700 MHz 1E 
700-800 MHz 1F 
800-1000 MHz 20 
1000-1200Mhz 32 
1200-1400Mhz 32 
1400-1600Mhz 36 
1600-1800Mhz 7a 
1800-2000Mhz 7a 

 
DPHY_PHY_DATA1_LANE_HSTXTTRAIL  
Address: Operational Base + offset (0x0220) 

Bit Attr Reset Value Description 
31:7 RO 0x0000000 reserved 

6:0 RW 0x00 

thstrail 
The value of counter for HS Ths-trail.For clock lane, Ths-trail 

(>=60ns).For data lane,Ths-trail (>=max(8UI, 60ns+4UI).For 
clock lane, s_hstxthstrail[6:0] = 7'b0000111.For data lane, 
s_hstxthstrail[6:0] = 7'b0000111.Frequency(1/UI) Value(HEX) 
80 -110 MHz 02 
110-150 MHz 02 
150-200 MHz 02 
200-250 MHz 04 
250-300 MHz 04 
300-400 MHz 04 
400-500 MHz 08 
500-600 MHz 10 
600-700 MHz 30 
700-800 MHz 30 
800-1000 MHz 30 
1000-1200Mhz 0f 
1200-1400Mhz 0f 
1400-1600Mhz 0f 
1600-1800Mhz 0f 
1800-2000Mhz 0b 

 
DPHY_PHY_DATA1_LANE_HSTXTEXIT  
Address: Operational Base + offset (0x0224) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

4:0 RW 0x00 
thsexit 
The value of counter for HS ths-exit.Ths-exit = 
Tpin_txbyteclkhs*value 

 
DPHY_PHY_DATA1_LANE_TDATA1POST  

Address: Operational Base + offset (0x0228) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 
thspost 
The value of counter for HS tclk-post.Tclk-post = 
Tpin_txbyteclkhs*value. 

 
DPHY_PHY_DATA1_LANE_LPDT  
Address: Operational Base + offset (0x0230) 

Bit Attr Reset Value Description 
31:3 RO 0x00000000 reserved 

2 RW 0x0 

lpdt_synchronization 
LPDT TX PPI signals internal synchronization enable. 
1'b0:disable 
1'b1:enable 

1:0 RW 0x0 
thstwakup_bit89 
The value[9:8] of counter for HS Twakup. 

 
DPHY_PHY_DATA1_LANE_TWAKUP  
Address: Operational Base + offset (0x0234) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:0 RW 0x00 

thstwakup 
The value[7:0] of counter for HS Twakup. Twakup for 
ulpm,Twakup = Tpin_sys_clk*value[9:0]. 
 
 

 
DPHY_PHY_DATA1_LANE_TPRE  
Address: Operational Base + offset (0x0238) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 
thstpre 
The value of counter for HS Tpre. Tpre = Ttxbyteclkhs*value. 
 

 
DPHY_PHY_DATA1_LANE_TTAGO  
Address: Operational Base + offset (0x0240) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:6 RW 0x0 
thspost_high_2bits 
The value of counter tor HS Tpost high 2bits 

5:0 RW 0x00 
thsttago 

 
 
DPHY_PHY_DATA1_LANE_TTASURE  
Address: Operational Base + offset (0x0244) 

Bit Attr Reset Value Description 
31:7 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

6 RW 0x0 
thstexit_high_1bit 
The value of counter for HS Ths-exit high 1bit. 
 

5:0 RW 0x00 
thsttasure 
The value of counter for HS ttasure. 

 
DPHY_PHY_DATA1_LANE_TTAWAIT  

Address: Operational Base + offset (0x0248) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 

thsttawait 
The value of counter for HS tta-wait.Tta-wait for 
turnaround.Interval from receiving ppi turnaround request to 

sending esc request. 
Tta-wait = Ttxclkesc*value. 

 
DPHY_PHY_DATA2_LANE_SWAP  
Address: Operational Base + offset (0x0280) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 

4 RW 0x0 

data2_lane_swap 
Differential signals swap enable. 
1'b0:disable 
1'b1:enable 

3:0 RO 0x0 reserved 
 
DPHY_PHY_DATA2_LANE_TLPX  
Address: Operational Base + offset (0x0294) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 
hs_tlpx 
The value of counter for HS tlpx Time ÃÌ>=tlpxÃÉ= 
tpin_txbyteclkhs * (2+value) 

 
DPHY_PHY_DATA2_LANE_HSTXTHSPREPARE  

Address: Operational Base + offset (0x0298) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7 RW 0x0 
thszero_bit7 
The value of counter for HS Ths-zero:HSTXTHZERO[6]. 
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Bit Attr Reset Value Description 

6:0 RW 0x00 

thsprepare 
The value of counter for HS Ths-prepare. For clock lane, Ths-
prepar(38ns~95ns) 
For data lane, Ths-prepare(40ns+4UI~85ns+6UI).For clock 
lane,s_hstxthsprpr[6:0] = 7'b0000011.For data lane, 
s_hstxthsprpr[6:0] = 7'b0000011.Frequency(1/UI) value(HEX) 
80-110MHz  7f 
110-150 MHz 7f 
150-200 MHz 7f 
200-250 MHz 7f 
250-300 MHz 7f 
300-400 MHz 7e 
400-500 MHz 70 
500-600 MHz 60 
600-700 MHz 40 
700-800 MHz 02 
800-1000 MHz 08 
1000-1200Mhz 03 
1200-1400Mhz 03 
1400-1600Mhz 42 
1600-1800Mhz 47 
1800-2000Mhz 64 

 
DPHY_PHY_DATA2_LANE_HSTXTZERO  
Address: Operational Base + offset (0x029C) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 

thszero 
For clock lane, Ths-prepare+Ths-zero (>=300ns). For data lane, 

Ths-prepare+Ths-zero (>= 145 ns + 10*UI) = 
Tpin_txbyteclkhs*(5+value). For clock lane, s_hstxthszero[5:0] = 
6'b100000. 
Frequency(1/UI) Value(HEX) 
80 -110 MHz 16 
110-150 MHz 16 
150-200 MHz 17 
200-250 MHz 17 
250-300 MHz 18 
300-400 MHz 19 
400-500 MHz 1B 
500-600 MHz 1D 
600-700 MHz 1E 
700-800 MHz 1F 
800-1000 MHz 20 
1000-1200Mhz 32 
1200-1400Mhz 32 
1400-1600Mhz 36 
1600-1800Mhz 7a 
1800-2000Mhz 7a 

 
DPHY_PHY_DATA2_LANE_HSTXTTRAIL  
Address: Operational Base + offset (0x02A0) 

Bit Attr Reset Value Description 
31:7 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

6:0 RW 0x00 

thstrail 
The value of counter for HS Ths-trail.For clock lane, Ths-trail 
(>=60ns).For data lane,Ths-trail (>=max(8UI, 60ns+4UI).For 

clock lane, s_hstxthstrail[6:0] = 7'b0000111.For data lane, 
s_hstxthstrail[6:0] = 7'b0000111.Frequency(1/UI) Value(HEX) 
80 -110 MHz 02 
110-150 MHz 02 
150-200 MHz 02 
200-250 MHz 04 
250-300 MHz 04 
300-400 MHz 04 
400-500 MHz 08 
500-600 MHz 10 
600-700 MHz 30 
700-800 MHz 30 
800-1000 MHz 30 
1000-1200Mhz 0f 
1200-1400Mhz 0f 
1400-1600Mhz 0f 
1600-1800Mhz 0f 
1800-2000Mhz 0b 

 
DPHY_PHY_DATA2_LANE_HSTXTEXIT  

Address: Operational Base + offset (0x02A4) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 

4:0 RW 0x00 
thsexit 
The value of counter for HS ths-exit.Ths-exit = 
Tpin_txbyteclkhs*value 

 
DPHY_PHY_DATA2_LANE_TDATA2POST  

Address: Operational Base + offset (0x02A8) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 
thspost 
The value of counter for HS tclk-post.Tclk-post = 
Tpin_txbyteclkhs*value. 

 
DPHY_PHY_DATA2_LANE_LPDT  
Address: Operational Base + offset (0x02B0) 

Bit Attr Reset Value Description 
31:3 RO 0x00000000 reserved 

2 RW 0x0 

lpdt_synchronization 
LPDT TX PPI signals internal synchronization enable. 
1'b0:disable 
1'b1:enable 

1:0 RW 0x0 
thstwakup_bit89 
The value[9:8] of counter for HS Twakup. 

 
DPHY_PHY_DATA2_LANE_TWAKUP  
Address: Operational Base + offset (0x02B4) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 
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Bit Attr Reset Value Description 

7:0 RW 0x00 

thstwakup 
The value[7:0] of counter for HS Twakup. Twakup for 
ulpm,Twakup = Tpin_sys_clk*value[9:0]. 
 

 
 
DPHY_PHY_DATA2_LANE_TPRE  

Address: Operational Base + offset (0x02B8) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 
thstpre 
The value of counter for HS Tpre. Tpre = Ttxbyteclkhs*value. 
 

 
DPHY_PHY_DATA2_LANE_TTAGO  

Address: Operational Base + offset (0x02C0) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:6 RW 0x0 
thspost_high_2bits 
The value of counter tor HS Tpost high 2bits 

5:0 RW 0x00 
thsttago 

 
 
DPHY_PHY_DATA2_LANE_TTASURE  
Address: Operational Base + offset (0x02C4) 

Bit Attr Reset Value Description 
31:7 RO 0x0000000 reserved 

6 RW 0x0 
thstexit_high_1bit 
The value of counter for HS Ths-exit high 1bit. 
 

5:0 RW 0x00 
thsttasure 
The value of counter for HS ttasure. 

 
DPHY_PHY_DATA2_LANE_TTAWAIT  
Address: Operational Base + offset (0x02C8) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 

thsttawait 
The value of counter for HS tta-wait.Tta-wait for 

turnaround.Interval from receiving ppi turnaround request to 
sending esc request. 
Tta-wait = Ttxclkesc*value. 

 
DPHY_PHY_DATA3_LANE_SWAP  

Address: Operational Base + offset (0x0300) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 

4 RW 0x0 

data3_lane_swap 
Differential signals swap enable. 
1'b0:disable 
1'b1:enable 

3:0 RO 0x0 reserved 
 
DPHY_PHY_DATA3_LANE_TLPX  
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Address: Operational Base + offset (0x0314) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 
hs_tlpx 
The value of counter for HS tlpx Time ÃÌ>=tlpxÃÉ= 
tpin_txbyteclkhs * (2+value) 

 
DPHY_PHY_DATA3_LANE_HSTXTHSPREPARE  

Address: Operational Base + offset (0x0318) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7 RW 0x0 
thszero_bit7 
The value of counter for HS Ths-zero:HSTXTHZERO[6]. 

6:0 RW 0x00 

thsprepare 
The value of counter for HS Ths-prepare. For clock lane, Ths-
prepar(38ns~95ns) 
For data lane, Ths-prepare(40ns+4UI~85ns+6UI).For clock 

lane,s_hstxthsprpr[6:0] = 7'b0000011.For data lane, 
s_hstxthsprpr[6:0] = 7'b0000011.Frequency(1/UI) value(HEX) 
80-110MHz  7f 
110-150 MHz 7f 
150-200 MHz 7f 
200-250 MHz 7f 
250-300 MHz 7f 
300-400 MHz 7e 
400-500 MHz 70 
500-600 MHz 60 
600-700 MHz 40 
700-800 MHz 02 
800-1000 MHz 08 
1000-1200Mhz 03 
1200-1400Mhz 03 
1400-1600Mhz 42 
1600-1800Mhz 47 
1800-2000Mhz 64 

 
DPHY_PHY_DATA3_LANE_HSTXTZERO  

Address: Operational Base + offset (0x031C) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

5:0 RW 0x00 

thszero 
For clock lane, Ths-prepare+Ths-zero (>=300ns). For data lane, 
Ths-prepare+Ths-zero (>= 145 ns + 10*UI) = 

Tpin_txbyteclkhs*(5+value). For clock lane, s_hstxthszero[5:0] = 
6'b100000. 
Frequency(1/UI) Value(HEX) 
80 -110 MHz 16 
110-150 MHz 16 
150-200 MHz 17 
200-250 MHz 17 
250-300 MHz 18 
300-400 MHz 19 
400-500 MHz 1B 
500-600 MHz 1D 
600-700 MHz 1E 
700-800 MHz 1F 
800-1000 MHz 20 
1000-1200Mhz 32 
1200-1400Mhz 32 
1400-1600Mhz 36 
1600-1800Mhz 7a 
1800-2000Mhz 7a 

 
DPHY_PHY_DATA3_LANE_HSTXTTRAIL  
Address: Operational Base + offset (0x0320) 

Bit Attr Reset Value Description 
31:7 RO 0x0000000 reserved 

6:0 RW 0x00 

thstrail 
The value of counter for HS Ths-trail.For clock lane, Ths-trail 

(>=60ns).For data lane,Ths-trail (>=max(8UI, 60ns+4UI).For 
clock lane, s_hstxthstrail[6:0] = 7'b0000111.For data lane, 
s_hstxthstrail[6:0] = 7'b0000111.Frequency(1/UI) Value(HEX) 
80 -110 MHz 02 
110-150 MHz 02 
150-200 MHz 02 
200-250 MHz 04 
250-300 MHz 04 
300-400 MHz 04 
400-500 MHz 08 
500-600 MHz 10 
600-700 MHz 30 
700-800 MHz 30 
800-1000 MHz 30 
1000-1200Mhz 0f 
1200-1400Mhz 0f 
1400-1600Mhz 0f 
1600-1800Mhz 0f 
1800-2000Mhz 0b 

 
DPHY_PHY_DATA3_LANE_HSTXTEXIT  
Address: Operational Base + offset (0x0324) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

4:0 RW 0x00 
thsexit 
The value of counter for HS ths-exit.Ths-exit = 
Tpin_txbyteclkhs*value 

 
DPHY_PHY_DATA3_LANE_TDATA3POST  

Address: Operational Base + offset (0x0328) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 
thspost 
The value of counter for HS tclk-post.Tclk-post = 
Tpin_txbyteclkhs*value. 

 
DPHY_PHY_DATA3_LANE_LPDT  
Address: Operational Base + offset (0x0330) 

Bit Attr Reset Value Description 
31:3 RO 0x00000000 reserved 

2 RW 0x0 

lpdt_synchronization 
LPDT TX PPI signals internal synchronization enable. 
1'b0:disable 
1'b1:enable 

1:0 RW 0x0 
thstwakup_bit89 
The value[9:8] of counter for HS Twakup. 

 
DPHY_PHY_DATA3_LANE_TWAKUP  
Address: Operational Base + offset (0x0334) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:0 RW 0x00 

thstwakup 
The value[7:0] of counter for HS Twakup. Twakup for 
ulpm,Twakup = Tpin_sys_clk*value[9:0]. 
 
 

 
DPHY_PHY_DATA3_LANE_TPRE  
Address: Operational Base + offset (0x0338) 

Bit Attr Reset Value Description 
31:4 RO 0x0000000 reserved 

3:0 RW 0x0 
thstpre 
The value of counter for HS Tpre. Tpre = Ttxbyteclkhs*value. 
 

 
DPHY_PHY_DATA3_LANE_TTAGO  
Address: Operational Base + offset (0x0340) 

Bit Attr Reset Value Description 
31:8 RO 0x000000 reserved 

7:6 RW 0x0 
thspost_high_2bits 
The value of counter tor HS Tpost high 2bits 

5:0 RW 0x00 
thsttago 

 
 
DPHY_PHY_DATA3_LANE_TTASURE  
Address: Operational Base + offset (0x0344) 

Bit Attr Reset Value Description 
31:7 RO 0x0000000 reserved 
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Bit Attr Reset Value Description 

6 RW 0x0 
thstexit_high_1bit 
The value of counter for HS Ths-exit high 1bit. 
 

5:0 RW 0x00 
thsttasure 
The value of counter for HS ttasure. 

 
DPHY_PHY_DATA3_LANE_TTAWAIT  

Address: Operational Base + offset (0x0348) 

Bit Attr Reset Value Description 
31:6 RO 0x0000000 reserved 

5:0 RW 0x00 

thsttawait 
The value of counter for HS tta-wait.Tta-wait for 
turnaround.Interval from receiving ppi turnaround request to 

sending esc request. 
Tta-wait = Ttxclkesc*value. 

6.5  Application Notes  
6.5.1  Common Configuration (Default in MIPI Mode) 
Step1: Enable reference clock. 
Step2: Wait a period after reference clock have been enabled. 
Step3: Send 0xe4 to register MIPI_DSI_DPHY_CTRL_PWRCTL. Enable PLL and LDO. 

Step4: Send 0x7d to register MIPI_DSI_DPHY_CTRL_LANE_ENABLE. Enable all lanes on 
analog part. 

Step5: Send 0xe0 to register MIPI_DSI_DPHY_CTRL_PWRCTL. Reset analog. 
Step6: Wait a period after analog has been reset. 
Step7: Send 0x1e to register MIPI_DSI_DPHY_CTRL_DIG_RST. Reset digital. 

Step8: Send 0x1f to register MIPI_DSI_DPHY_CTRL_DIG_RST. Reset digital. 
Step9: Wait a period until pll locked. Run in MIPI mode. 

6.5.2  Low Power Mode (For DSI Only) 
Low Power Mode is a special feature for D-PHY. You can control this function by using proper 
registers from the D-PHY with few operations. The following is a step by step instruction for 
low power mode in and out. 

 ̧ Low Power in Steps: 
Step1: Send 0x01 to register MIPI_DSI_DPHY_CTRL_LANE_ENABLE. Disable all lanes on 
analog part. 

Step2: Send 0xe3 to register MIPI_DSI_DPHY_CTRL_PWRCTL. Disable PLL and LDO. 
Step3: Wait a period before reference clock have been disabled. 
Step4: Disable reference clock. 

 ̧ Low Power out Steps: 
Step1: Enable reference clock. 
Step2: Wait a period after reference clock have been enabled. 

Step3: Send 0xe4 to register MIPI_DSI_DPHY_CTRL_PWRCTL. Enable PLL and LDO. 
Step4: Send 0x7d to register MIPI_DSI_DPHY_CTRL_LANE_ENABLE. Enable all lanes on 

analog part. 
Step5: Send 0xe0 to register MIPI_DSI_DPHY_CTRL_PWRCTL. Reset analog. 
Step6: Wait a period after analog has been reset. 

Step7: Send 0x1e to register MIPI_DSI_DPHY_CTRL_DIG_RST. Reset digital. 
Step8: Send 0x1f to register MIPI_DSI_DPHY_CTRL_DIG_RST. Reset digital. 
Step9: Wait a period before normal transmission. 

 



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         319  

Chapter 7  MIPI DSI HOST Controller  

7.1  Overview  
The Display Serial Interface (DSI) is part of a group of communication protocols defined by 
the MIPI Alliance. The MIPI DSI HOST Controller is a digital core that implements all protocol 
functions defined in the MIPI DSI Specification. The MIPI DSI HOST Controller provides an 

interface between the system and the MIPI D-PHY, allowing the communication with a DSI-
compliant display. The MIPI DSI HOST Controller supports one to four lanes for data 
transmission with MIPI D-PHY. 

The MIPI DSI HOST Controller supports the following features: 
 ̧ Compliant with MIPI Alliance standards 
 ̧ Support the DPI interface color coding mappings into 24-bit Interface 

Â 16 bits per pixel, configurations 1,2,and 3 
Â 18 bits per pixel, configurations 1 and 2 
Â 24 bits per pixel 

 ̧ Programmable polarity of all DPI interface signals 
 ̧ Extended resolutions beyond the DPI standard maximum resolution of 800x480 pixels: 
Â Up to 2047 vertical active lines 

Â Up to 63 vertical back porch lines 
Â Up to 63 vertical front porch lines 
Â Maximum resolution is limited by available DSI Physical link bandwidth which 

depends on the number of lanes and maximum speed per lane 
 ̧ Interface with MIPI D-PHY following PHY Protocol Interface (PPI), as defined in MIPI 
Alliance Specification for D-PHY 

 ̧ Up to four D-PHY Data Lanes 
 ̧ Bidirectional communication and escape mode support through data lane 0 
 ̧ Transmission of all generic commands 

 ̧ ECC and Checksum capabilities 
 ̧ End of Transmission Packet(EOTP) 
 ̧ Ultra-Low-Power mode 

 ̧ Fault recovery schemes 

7.2  Block Diagram  
The following diagram shows the MIPI DSI HOST Controller architecture. 
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Fig. 7-1 MIPI DSI HOST Controller Architecture 

The DPI interface captures the data and control signals and conveys them to a FIFO for 

video control signals and another one for pixel data. This data is then used to build Video 
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packets, hen in Video mode. 
The Register Bank is accessible through a standard AMBA-APB slave interface, providing 
access to the MIPI DSI HOST Controller registers for configuration and control. There is also 

a fully programmable interrupt generator to inform the system about certain events. 
The PHY Interface Control is responsible for managing the D-PHY PPI interface. It 
acknowledges the current operation and enables low-power transmission/reception or a 

high-speed transmission. It also performs data splitting between available D-PHY lanes for 
high-speed transmission. 
The Packet Handler schedules the activities inside the link. It performs several functions 

based on the interfaces that are currently DPI and the video transmission mode that is used 
(burst mode or non-burst mode with sync pulse or sync events). It builds long or short 

packet generating correspondent ECC and CRC codes. This block also performs the following 
functions: Packet reception, Validation of packet header by checking the ECC, Header 
correction and notification for single-bit errors, Termination of reception, Multiple header 

error notification. 
The APB-to-Generic block bridges the APB operations into FIFOs holding the Generic 
commands. The block interfaces with the following FIFOS: Command FIFO, Write payload 

FIFO, Read payload FIFO. 
The Error Management notifies and monitors the error conditions on the DSI link. It controls 
the timers used to determine if a timeout condition occurred, performing an internal soft 

reset and triggering an interruption notification. 

7.3  Function Description  
7.3.1  DPI Interface Function 
The DPI interface follows the MIPI DPI specification with pixel data bus width up to 24 bits. 

It is used to transmit the information in Video mode in which the transfers from the host 
processor to the peripheral take the form of a real-time pixel stream. This interface allows 
sending ShutDown (SD) and ColorMode (CM) commands]. To transfer additional 

commands(for example, to initialize the display), use another interface such as APB Slave 
Generic Interface to complement the DPI interface. 
The DPI interface captures the data and control signals and conveys them to the FIFO 

interfaces that transmit them to the DSI link. Two different streams of data are presented at 
the interface; video control signals and pixel data. Depending on the interface color coding, 
the pixel data is disposed differently throughout the dpipixdata bus. The following table 

shows the interface pixel color coding. 
Table 7-1 Color Table 

Signal 

Line 

16-bit 18-bit 24bit 

Config Config1 Config2 Config3 Config1 Config2 Config1 

Dpidata23 Not used Not used Not used Not used Not used R7 

Dpidata22 Not used Not used Not used Not used Not used R6 

Dpidata21 Not used Not used R4 Not used R5 R5 

Dpidata20 Not used R4 R3 Not used R4 R4 

Dpidata19 Not used R3 R2 Not used R3 R3 

Dpidata18 Not used R2 R1 Not used R2 R2 

Dpidata17 Not used R1 R0 R5 R1 R1 

Dpidata16 Not used R0 Not used R4 R0 R0 

Dpidata15 R4 Not used Not used R3 Not used G7 

Dpidata14 G3 Not used Not used G2 Not used G6 

Dpidata13 G2 G5 G5 G1 G5 G5 

Dpidata12 G1 G4 G4 G0 G4 G4 

Dpidata11 G0 G3 G3 G5 G3 G3 

Dpidata10 G5 G2 G2 G4 G2 G2 

Dpidata9 G4 G1 G1 G3 G1 G1 

Dpidata8 G3 G0 G0 G2 G0 G0 

Dpidata7 G2 Not used Not used G1 Not used B7 
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Signal 

Line 

16-bit 18-bit 24bit 

Config Config1 Config2 Config3 Config1 Config2 Config1 

Dpidata6 G1 Not used Not used G0 Not used B6 

Dpidata5 G0 Not used B4 B5 B5 B5 

Dpidata4 B4 B4 B3 B4 B4 B4 

Dpidata3 B3 B3 B2 B3 B3 B3 

Dpidata2 B2 B2 B1 B2 B2 B2 

Dpidata1 B1 B1 B0 B1 B1 B1 

Dpidata0 B0 B0 Not used B0 B0 B0 

The DPI interface can be configured to increase flexibility and promote correct usage of this 
interface for several systems. These configuration options are as follows: Polarity control: All 
the control signals are programmable to change the polarity depending on system 

requirements. 
After the MIPI DSI HOST Controller reset, DPI waits for the first VSYNC active transition to 

start signal sampling, including pixel data, and preventing image transmission in the middle 
of a frame. 
If interface pixel color coding is 18 bits and the 18-bit loosely packed stream is disabled, the 

number of lines programmed in the pixels per lines configuration is a multiple of four. This 
means that in this mode, the two LSBs in the configuration are always inferred as zero. The 
specification states that in this mode, the pixel line size should be a multiple of four. 

7.3.2  APB Slave Generic Interface 
The APB Slave interface allows the transmission of generic information in Command mode, 
and follows the proprietary register interface. Commands sent through this interface are not 

constrained to comply with the DCS specification, and can include generic commands 
described in the DSI specification as manufacturer-specific. 
The MIPI DSI HOST Controller supports the transmission or write and read command mode 

packets as described in the DSI specification. These packets are built using the APB register 
access. The GEN_PLD_DATA register has two distinct functions based on the operation. 
Writing to this register sends the data as payload when sending a Command mode packet. 

Reading this register returns the payload of a read back operation. The GEN_HDR register 
contains the Command mode packet header type and header data. Writing to this register 

triggers the transmission of the packet implying that for a long Command mode packet, the 
packetôs payload needs to be written in advance in the GEN_PLD_DATA register. 
The valid packets available to be transmitted through the Generic interface are as follows:  

 ̧ Generic Write Short Packet 0 Parameters 
 ̧ Generic Write Short Packet 1 Parameters 
 ̧ Generic Write Short Packet 2 Parameter 

 ̧ Generic Write Short Packet 0 Parameter 
 ̧ Generic Write Short Packet 1 Parameters 
 ̧ Generic Write Short Packet 2 Parameter 

 ̧ Maximum Read Packet Configuration 
 ̧ Generic Long Write Packet 
 ̧ DCS Write Short Packet 0 Parameter 

 ̧ DCS Write Short Packet 1 Parameter 
 ̧ DCS Write Short Packet 0 Parameter 
 ̧ DCS Write Long Packet 

A set of bits in the CMD_PKT_STATUS register report the status of the FIFOs associated with 
APB interface support. 
Generic interface packets are always transported using one of the DSI transmission modes; 

Video mode or Command mode. If neither of these modes are selected, the packets are not 
transmitted through the link and the released FIFOs eventually get overflowed. 
The transfer of packets through the APB bus is based on the following conditions: 

The APB protocol defines that the write and read procedure takes two clock cycles each to 
be executed. This means that the maximum input data rate through the APB interfaces is 
always half the speed of the APB clock. 
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The data input bus has a maximum width of 32 bits. This allows for a relation to be defined 
between the input APB clock frequency and maximum bi rate achievable by the APB 
interface. 

The DSI link bit rate when using solely APB is equal to (APB clock frequency) *16 Mbps. 
The bandwidth is dependent on the APB clock frequency; the available bandwidth increases 
with the clock frequency. 

To drive the APB interface to achieve high bandwidth Command mode traffic transported by 
the DSI link, the MIPI DSI HOST Controller should operate in the Command mode only and 
the APB interface should be the only data source that is currently in use. Thus, the APB 

interface has the entire bandwidth of the DSI link and does not share it with any another 
input interface source. 

The memory write commands require maximum throughout from the APB interface, because 
they contain the most amount of data conveyed by the DSI link. While writing the packet 
information, first write the payload of a given packet into the payload FIFO using the 

GEN_PLD_DATA register. When the payload data is for the command parameters, place the 
first byte to be transmitted in the least significant byte position of the APB data bus.  
After writing the payload, write the packet header into the command FIFO. For more 

information and it should follow the pixel to byte conversion organization referred in the 
Annexure A of the DCS specification. The follow figures show how the pixel data should be 
organized in the APB data write bus. The memory write commands are conveyed in DCS 

long packets. DCS long packets are encapsulated in a DSI packet. The DSI included in the 
diagrams. In the follow figures, the Write Memory Command can be replaced by the DCS 
command Write Memory Start and Write Memory Continue. 

7.3.3  Transmission of Commands in Video Mode 
The MIPI DSI HOST Controller supports the transmission of commands, both in high-speed 
and low-power, while in Video mode. The DSI controller uses Blanking or Low-Power(BLLP) 

periods to transmit commands inserted through the APB Generic interface. Those periods 
correspond to the shaded areas of the following figure. 
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Fig. 7-2 Command Transmission Periods Within The Image Area 

Commands are transmitted in the blanking periods after the following packet/states: 

 ̧ Vertical Sync Start (VSS) packets, if the Video Sync pulses are not enabled 
 ̧ Horizontal Sync End (HSE) packets, in the VSA, VBP, and VFP regions 
 ̧ Horizontal Sync Start (HSS) packets, if the Video Sync pulses are not enabled in the 

VSA, VBP, and VFP regions 
 ̧ Horizontal Active (HACT) state 
Only one command is transmitted per line, even in the case of the last line of a frame but 

one command is possible for each line. 
The MIPI DSI HOST Controller avoids sending commands in the last line because it is 
possible that the last line is shorter than the other ones. For instance, the line time (tL) 

could be half a cycle longer than the tL on the DPI interface, that is, each line in the frame 
taking half a cycle from time for the last line. This results in the last line being (1/2 cycle) * 
(number of lines -1) shorter than tL. 

The dpicolorm and dpishutdn input signals are also able to trigger the sending of command 
packets. The commands are DSI data types Color Mode On, Color Mode Off, Shut Down 
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Peripheral, and Turn on Peripheral. These commands are not sent in the VACT region. If the 
lpcmden bit of the VID_MODE_CFG register is 1, these commands are sent in LP mode. In 
LP mode, the ouvact_lpcmd_time field of the LP_CMD_TIM register is used to determine if 

these commands can be transmitted. It is assumed that outvact_lpcmd_time is greater than 
or equal to 4 bytes (number of bytes in a short packet), because the DSI HOST does not 
transmit these commands on the last line. 

If the frame_BTA_ack field is set in the VID_MODE_CFG register, a BTA is generated by DSI 
HOST after the last line of a frame. This may coincide with a write command or a read 
command. In either case, the edpihalt signal is held asserted until an acknowledge has been 

received (control of the DSI bus is returned to the host). 
If the lpcmden bit of the VID_MODE_CFG register is set to 1, the commands are sent in low-

power in Video mode. In this case, it is necessary to calculate the time available, in bytes, to 
transmit a command in LP mode for Horizontal Front Porch (HFP), Vertical Sync Active 
(VSA), Vertical Back Porch (VBP), and Vertical Front Porch(VFP) regions. 

The outvact_lpcmd_time field of the LP_CMD_TIM register indicates the time available (in 
bytes) to transmit a command in LP mode, based on the escape clock, on a line during the 
VSA, VBP, and the VFP  

Outvact_lpcmd_time=(tL-(Time to transmit HSS and HSE frames +tHSA+Time to enter and 
leave LP mode+Time to send the D-PHY LPDT command)) / escape clock period / 8 / 2 
Where, tL=Line time, and tHSA=Time to send a short packet (for sync events) or time of the 

HAS pulse (for sync pulses). 
In the above equation, division by eight is done to convert the time available to bytes and 
division by two is done because one bit is transmitted once in every two escape clock cycles. 

The outvact_lpcmd_time filed can be compared directly with the size of the command to be 
transmitted to determine if there is enough time to transmit the command. The maximum 
size of a command that can be transmitted in LP mode is limited to 255 bytes by this field. 

This register must be programmed to a value greater than or equal to 4 bytes for the 
transmission of the DCTRL commands such as shutdown and colorm in LP mode. 
Consider an example with 12.6 Õs per line and assume an escape clock frequency of 15 

MHz. In this case, 189 escape clock cycles are available to enter and exit LP mode and 
transmit command. The following are assumed: 

 ̧ Sync pulses are not being transmitted 

 ̧ Two lane byte clock ticks are required to transmit a short packet 

16_2_ =timehslpphy  

20_2_ =timeplpphy  

In this example, a 11-byte command can be transmitted as follows: 

bytestimelpcmdoutvact 11__ =  

The invact_lpcmd_time field of the LP_CMD_TIM register indicates the time available (in 
bytes) to transmite a command in LP mode (based on the escape clock) in the Vertical 
Active (VACT) region. This time is calculated as follows: 

Invact_lpcmd_time=((tHFP-Time to enter and leave low-power mode + Blanking period 
before the HFP when in Burst mode- Time to send the D-PHY LPDT command) / escape clock 
period) / 8. Where,  

tHACTtHBPtHSAtimelinetHFP ---= _  

tHACT=vid_pkt_size*bits_per_pixel*lane_byte_clock_period / num_lanes 

The invact_lpcmd_time field can be compared directly with the size of the command to be 
transmitted to determine if there is time to transmit the command. 
Consider an example where the refresh rate is 60 Hz. The number of lines is 1320 (typical). 

The tL in this case is 12.6Õs. With a lane byte clock of 100 MHz, 1260 clock ticks are 
available to transmit a single frame. If 800 ticks are used for pixel data then 460 ticks 
(4.6Õs) are available for Horizontal Sync Start (HSS), HFP, and HBP. Assuming that 2.3Õs is 

available for HFP and the escape clock is 15MHz, only 34 LP clock ticks are available to enter 
LP, transmit a command, and return from LP mode. Approximately 12 escape clock ticks are 
required to enter and leave LP mode. Therefore, only 1 byte could be transmitted in this 

period. 
A short packet (for example, generic short write) requires a minimum of 4 bytes. Therefore, 
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in this example, commands are not sent in the VACT region. If Burst mode is enabled, more 
time is available to transmit commands in the VACT region. The following are assumed: 
The controller is not in Burst mode: 

16_2_ =timehslpphy  

In this example invact_lpcmd_time is calculated as follows: 

Invact_lpcmd_time = (2.3Õs ï(16*10 ns)-(20*10 ns)-(8*66 ns)) /66 ns / 8 = 2 bytes 
The outvact_lpcmd_time and invact_lpcmd_time fields allow a simple comparison to 
determine if a command can be transmitted in any of the BLLP periods. 

Following figure illustrates the meaning of invact_lpcmd_time and outvact_lpcmd_time, 
matching them with the shaded areas and the VACT region. 

VSS or HSS BLLP

HSS+ HBP

HSS BLLP

RGB
BLLP in
Burst 
mode

HFP

VSA 
And
VBP
lines

VACT
lines

VFP
lines

Outvact_jpcmd_time

Invact_lpcmd_time

 
Fig. 7-3 Location In The Image Area 

If the lpcmden bit of the VID_MODE_CFG register is 0, the commands are sent in 
high_speed in Video Mode. In this case, the DSI HOST automatically determines the area 

where each command can be sent and no programming or calculation is required. 
On read command Transmission, the max_rd_time field of the PHY_TMR_CFG register 
configures the maximum amount of time required to perform a read command in lane byte 

clock cycles. 
The maximum time required to perform a read command in Lane byte clock cycles 
(max_rd_time) =Time to transmit the read command in LP mode + Time to enter and leave 

LP mode + Time to return the read data packet from the peripheral device. 
The time to return the read data packet from the peripheral depends on the number of bytes 
read and the escape clock frequency of the peripheral; not the escape clock of the host. The 

max_rd_time field is used in both HS and LP mode to determine if there is time to complete 
a read command in a BLLP period.  

In high-speed mode (lpcmden=0), max_rd_time is calculated as follows: 
max_rd_time = phy_hs2lp_time + Time to return the read data packet from the peripheral 
device + phy_hs2hs_time 

In low-power mode (lpcmden = 1), max_rd_time is calculated as follows: 
max_rd_time = phy_hs2lp_time +LPDT command time + Read command time in LP mode + 
Time to return the data read from the peripheral device + phy_lp2hs_time 

Where,  
LPDT command time = (8*Host escape clock period) / Lane byte clock period 
Read command time in LP mode = (32 * host escape clock period) / lane byte clock period 

It is recommended to keep the maximum number of bytes read from the peripheral to a 
minimum to have sufficient time available to issue the read commands on a line. Ensure that 
max_rd_time* Lane byte clock period is less than outvact_lpcmd_time *8*Escape clock 

period of the host. 
Otherwise, the read commands are serviced on the last line of a frame and the edpihalt 
signal may be asserted. If it is necessary to read a large number of parameters (̘16), 

increase the max_rd_time while the read command is being executed. When the read has 
completed, decrease the max_rd_time to a lower value. 

7.4  Register Description  
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7.4.1  Internal Address Mapping  
Slave address can be divided into different length for different usage, which is shown as 

follows. 
 

7.4.2  Registers Summary  

Name Offset Size 
Reset 
Value 

Description 

MIPS_DSI_VERSION 0x0000 W 0x3133302A 
Version of DSI host controlleronly 
read, Value after Reset : 

0x3133_302A 
MIPS_DSI_PWR_UP 0x0004 W 0x00000000 Core power-up 

MIPS_DSI_CLKMGR_CFG 0x0008 W 0x00000000 
Configuration of  the internal 
clock dividers 

MIPS_DSI_DPI_VCID 0x000C W 0x00000000 DPI virtual channel id 
MIPS_DSI_DPI_COLOR_C

ODING 
0x0010 W 0x00000000 DPI color coding 

MIPS_DSI_DPI_CFG_POL 0x0014 W 0x00000000 DPI polarity configuration 
MIPS_DSI_DPI_LP_CMD_
TIM 

0x0018 W 0x00000000 
Low-power command timing 
configuration 

MIPS_DSI_DBI_VCID 0x001C W 0x00000000 DBI virtual channel id 
MIPS_DSI_DBI_CFG 0x0020 W 0x00000000 DBI interface configuration 
MIPS_DSI_DBI_PARTITIO
NING_EN 

0x0024 W 0x00000000 DBI partitioning enable 

MIPS_DSI_DBI_CMDSIZE 0x0028 W 0x00000000 DBI command size configuration 
MIPS_DSI_PCKHDL_CFG 0x002C W 0x00000000 Packet handler virtual channel id 

MIPS_DSI_GEN_VCID 0x0030 W 0x00000000 

This register configures the virtual 

channel id of the read responses 
to store and return to the Generic 
interface 

MIPS_DSI_MODE_CFG 0x0034 W 0x00000001 
 This register configures the mode 
of operation - Video mode or 
Command mode 

MIPS_DSI_VID_MODE_CF
G 

0x0038 W 0x00000000 

This register configures several 
aspects of the Video mode 

operation such as the 
transmission mode, switching to 
low-power in the middle of a 

frame, enabling acknowledge, and 
whether to send the commands in 
low-power. 

MIPS_DSI_VID_PKT_SIZE 0x003C W 0x00000000 
 This register configures the video 
packet size 

MIPS_DSI_VID_NUM_CHU

NKS 
0x0040 W 0x00000000 

This register configures the 
number of chunks to use. The 

data in each chunk has the size 
provided by VID_PKT_SIZE 

MIPS_DSI_VID_NULL_SIZ
E 

0x0044 W 0x00000000 
This register configures the size of 
null packets 

MIPS_DSI_VID_HSA_TIM
E 

0x0048 W 0x00000000 
This register configures the video 
Horizontal Synchronism Active 
(HSA) time. 

MIPS_DSI_VID_HBP_TIM
E 

0x004C W 0x00000000 
 This register configures the video 
Horizontal Back Porch (HBP) time. 

MIPS_DSI_VID_HLINE_TI
ME 

0x0050 W 0x00000000 
This register configures the 
overall time for each video line. 
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Name Offset Size 
Reset 
Value 

Description 

MIPS_DSI_VID_VSA_LINE
S 

0x0054 W 0x00000000 
 This register configures the 
Vertical Synchronism Active (VSA) 

period. 
MIPS_DSI_VID_VBP_LINE

S 
0x0058 W 0x00000000 

This register configures the 

Vertical Back Porch (VBP) period. 
MIPS_DSI_VID_VFP_LINE
S 

0x005C W 0x00000000 
 This register configures the 
Vertical Front Porch (VFP) period. 

MIPS_DSI_VID_VACTIVE_
LINES 

0x0060 W 0x00000000 
This register configures the 
vertical resolution of the video 

MIPS_DSI_EDPI_CMD_SI
ZE 

0x0064 W 0x00000000 
 This register configures the size 
of the eDPI packets. 

MIPS_DSI_CMD_MODE_C
FG 

0x0068 W 0x00000000 

This register configures several 
aspects of the command mode 

operation, tearing effect, 
acknowledge for each packet, and 
the speed mode to transmit each 

data type related to commands. 

MIPS_DSI_GEN_HDR 0x006C W 0x00000000 
This register sets the header for 

new packets sent using the 
Generic interface. 

MIPS_DSI_GEN_PLD_DAT
A 

0x0070 W 0x00000000 

 This register sets the payload for 
the packets sent using the 
Generic interface and, when read, 

returns the contents of the read 
responses from the peripheral. 

MIPS_DSI_CMD_PKT_STA
TUS 

0x0074 W 0x00001515 

This register contains information 

about the status of the FIFOs 
related to the DBI and the Generic 
interfaces. 

MIPS_DSI_TO_CNT_CFG 0x0078 W 0x00000000 

 This register configures the 
counters that trigger the timeout 

errors. These are used to warn 
the system about a failure, 
through an interrupt, and restart 

the core in case of unexpected 
situations that cause deadlock 
conditions. 

MIPS_DSI_HS_RD_TO_CN

T 
0x007C W 0x00000000 

This register configures the 
Peripheral Response timeout after 

high-speed read operations 

MIPS_DSI_LP_RD_TO_CN
T 

0x0080 W 0x00000000 
This register configures the 

Peripheral Response timeout after 
the low-power read operations. 

MIPS_DSI_HS_WR_TO_C
NT 

0x0084 W 0x00000000 
This register configures the 
Peripheral Response timeout after 
the high-speed write operations. 

MIPS_DSI_LP_WR_TO_CN
T 

0x0088 W 0x00000000 
This register configures the 
Peripheral Response timeout after 

the low-power write operations 
MIPS_DSI_BTA_TO_CNT 0x008C W 0x00000000 Register0012 Description 
MIPS_DSI_LPCLK_CTRL 0x0094 W 0x00000000 Register0014 Description 
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Name Offset Size 
Reset 
Value 

Description 

MIPS_DSI_PHY_TMR_LPC

LK_CFG 
0x0098 W 0x00000000 

This register sets the time that 
the mipi_dsi_host assumes in 

calculations for the clock lane to 
switch between high-speed and 
low-power 

MIPS_DSI_PHY_TMR_CFG 0x009C W 0x00000000 

 This register sets the time that 
the mipi_dsi_host assumes in 

calculations for the data lanes to 
switch between high-speed and 
low-power. 

MIPS_DSI_PHY_RSTZ 0x00A0 W 0x00000000 
This register controls the resets 
and the PLL of the D-PHY. 

MIPS_DSI_PHY_IF_CFG 0x00A4 W 0x00000000 

This register configures the 
number of active lanes and the 
minimum time to remain in the 

Stop state. 
MIPS_DSI_PHY_ULPS_CT

RL 
0x00A8 W 0x00000000 Register0000 Description 

MIPS_DSI_PHY_TX_TRIG
GERS 

0x00AC W 0x00000000 
 This register configures the 

signals that activate the triggers 
in the D-PHY. 

MIPS_DSI_PHY_STATUS 0x00B0 W 0x00001528 Register0002 Description 

MIPS_DSI_PHY_TST_CTR

L0 
0x00B4 W 0x00000001 

This register controls the clock 

and the clear signals of the D-PHY 
vendor specific interface. 

MIPS_DSI_PHY_TST_CTR
L1 

0x00B8 W 0x00000000 
This register controls the data and 

the enable pins of the D-PHY 
vendor specific interface 

MIPS_DSI_INT_ST0 0x00BC W 0x00000000 Register0001 Description 

MIPS_DSI_INT_ST1 0x00C0 W 0x00000000 

 This register contains the status 

of the interrupt sources related to 
timeouts, ECC, CRC, packet size, 
EoTp, Generic, and DBI interfaces. 

MIPS_DSI_INT_MSK0 0x00C4 W 0x00000000 Register0003 Description 

MIPS_DSI_INT_MSK1 0x00C8 W 0x00000000 
This register configures the masks 
for the sources of the interrupts 
that affect the INT_ST1 register. 

MIPS_DSI_INT_FORCE0 0x00D8 W 0x00000000 
This register force interrupts that 
affects the INT_ST0 register. 

MIPS_DSI_INT_FORCE1 0x00DC W 0x00000000 Register0000 Description 
MIPS_DSI_VID_SHADOW

_CTRL 
0x0100 W 0x00000000 Register0001 Description 

MIPS_DSI_DPI_VCID_ACT 0x010C W 0x00000000 
 This register configures the 

virtual channel id for the DPI 
traffic. 

MIPS_DSI_DPI_COLOR_C
ODING_ACT 

0x0110 W 0x00000000 
 This register configures DPI color 
coding. 

MIPS_DSI_DPI_LP_CMD_

TIM_ACT 
0x0118 W 0x00000000 Register0000 Description 
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Name Offset Size 
Reset 
Value 

Description 

MIPS_DSI_VID_MODE_CF
G_ACT 

0x0138 W 0x00000000 

 This register configures several 
aspects of Video mode operation, 

the transmission mode, switching 
to low-power in the middle of a 
frame, enabling acknowledge and 

whether to send commands in 
low-power. 

MIPS_DSI_VID_PKT_SIZE
_ACT 

0x013C W 0x00000000 
This register configures the video 
packet size. 

MIPS_DSI_VID_NUM_CHU
NKS_ACT 

0x0140 W 0x00000000 

This register configures the 
number of chunks to use. The 
data in each chunk has the size 

provided by VID_PKT_SIZE. 
MIPS_DSI_VID_NULL_SIZ
E_ACT 

0x0144 W 0x00000000 
This register configures the size of 
null packets. 

MIPS_DSI_VID_HSA_TIM
E_ACT 

0x0148 W 0x00000000 
This register configures the video 
HSA time. 

MIPS_DSI_VID_HBP_TIM
E_ACT 

0x014C W 0x00000000 
 This register configures the video 
HBP time. 

MIPS_DSI_VID_HLINE_TI
ME_ACT 

0x0150 W 0x00000000 
 This register configures the 
overall time for each video line. 

MIPS_DSI_VID_VSA_LINE
S_ACT 

0x0154 W 0x00000000 
 This register configures the VSA 
period. 

MIPS_DSI_VID_VBP_LINE
S_ACT 

0x0158 W 0x00000000 
 This register configures the VBP 
period. 

MIPS_DSI_VID_VFP_LINE
S_ACT 

0x015C W 0x00000000 
This register configures the VFP 
period. 

MIPS_DSI_VID_VACTIVE_
LINES_ACT 

0x0160 W 0x00000000 
This register configures the 
vertical resolution of video. 

Notes:Size:B- Byte (8 bits) access, HW- Half WORD (16 bits) access, W-WORD (32 bits) access, DW-
Double WORD (64 bits) access  

 

7.4.3  Detail Registers Description  
MIPS_DSI_VERSION  
Address: Operational Base + offset (0x0000) 

Bit Attr Reset Value Description 

31:0 RO 0x3133302a 
VERSION 
This field indicates the version of the mipi_dsi_host. 

 
MIPS_DSI_PWR_UP  
Address: Operational Base + offset (0x0004) 

Bit Attr Reset Value Description 
31:1 RO 0x00000000 reserved 

0 RW 0x0 

shutdownz 
This bit configures the core either to power up or to reset. 

shutdownz is the soft reset register. Its default value is 0. After 
the core configuration, to enable the mipi_dsi_host, set this 
register to 1. 
1'b0:Reset 
1'b1:Power-up 

 
MIPS_DSI_CLKMGR_CFG  
Address: Operational Base + offset (0x0008) 
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Bit Attr Reset Value Description 
31:16 RO 0x0000 reserved 

15:8 RW 0x00 

to_clk_division 
This field indicates the division factor for the Time Out clock used 
as the timing unit in the configuration of HS to LP and LP to HS 
transition error. 

7:0 RW 0x00 

tx_esc_clk_division 
This field indicates the division factor for the TX Escape clock 
source (lanebyteclk). The values 0 and 1 stop the TX_ESC clock 

generation. 
7'h0,7'h1:stop the TX_ESC clock generation. 

 
MIPS_DSI_DPI_VCID  

Address: Operational Base + offset (0x000C) 

Bit Attr Reset Value Description 
31:2 RO 0x00000000 reserved 

1:0 RW 0x0 
dpi_vcid 
This field configures the DPI virtual channel id that is indexed to 
the Video mode packets. 

 
MIPS_DSI_DPI_COLOR_CODING  
Address: Operational Base + offset (0x0010) 

Bit Attr Reset Value Description 
31:9 RO 0x000000 reserved 

8 RW 0x0 
loosely18_en 
1'b0: disable loosely packed variant to 18-bit configurations. 
1'b1: enable loosely packed variant to 18-bit configurations. 

7:4 RO 0x0 reserved 

3:0 RW 0x0 

dpi_color_coding 
This field configures the DPI color coding as follows: 
4'b0000:16-bit configuration 1 
4'b0001:16-bit configuration 2 
4'b0010:16-bit configuration 3 
4'b0011:18-bit configuration 1 
4'b0100:18-bit configuration 2 
4'b0101:24-bit 
4'b0110:20-bit YCbCr 4:2:2 loosely packed 
4'b0111:24-bit YCbCr 4:2:2 
4'b1000:16-bit YCbCr 4:2:2 
4'b1001:30-bit 
4'b1010:36-bit 
4'b1011-1111:12-bit TCbCr 4:2:0 
Note: If the eDPI interface is chosen and currently works in the 
Command mode (cmd_video_mode = 1),  
then 0110-1111: 24-bit 

 
MIPS_DSI_DPI_CFG_POL  

Address: Operational Base + offset (0x0014) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 

4 RW 0x0 
colorm_active_low 
1'b0:disable the color mode pin as active low. 
1'b1:enable  the color mode pin as active low. 

3 RW 0x0 
shutd_active_low 
1'b0:disable the shutdown pin as active low. 
1'b1:enable  the shutdown pin as active low. 
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Bit Attr Reset Value Description 

2 RW 0x0 
hsync_active_low 
1'b0:disable the horizontal synchronism pin as active low. 
1'b1:enable  the horizontal synchronism pin as active low. 

1 RW 0x0 
vsync_active_low 
1'b0:disable the vertical synchronism pin as active low. 
1'b1:enable  the vertical synchronism pin as active low. 

0 RW 0x0 
Dataen_active_low 
1'b0:disable the data enable pin as active low. 
1'b1:enable  the data enable pin as active low. 

 
MIPS_DSI_DPI_LP_CMD_TIM  
Address: Operational Base + offset (0x0018) 

Bit Attr Reset Value Description 
31:24 RO 0x00 reserved 

23:16 RW 0x00 

outvact_Ipcmd_time 
This field is used for the transmission of commands in low-power 

mode 
It defines the size, in bytes, of the largest packet that can fit in a 
line during the VSA, VBP, and VFP regions. 

15:8 RO 0x00 reserved 

7:0 RW 0x00 

invact_Ipcmd_time 
This field is used for the transmission of commands in low-power 
mode . 
It defines the size, in bytes, of the largest packet that can fit in a 
line during the VACT region. 

 
MIPS_DSI_DBI_VCID  
Address: Operational Base + offset (0x001C) 

Bit Attr Reset Value Description 
31:2 RO 0x00000000 reserved 

1:0 RW 0x0 
dbi_vcid 
This field configures the virtual channel id that is indexed to the 

DCS packets from DBI. 
 
MIPS_DSI_DBI_CFG  
Address: Operational Base + offset (0x0020) 

Bit Attr Reset Value Description 
31:18 RO 0x0000 reserved 

17:16 RW 0x0 

lut_size_conf 
This field configures the size used to transport the write Lut 
commands as follows: 
2'b00: 16-bit color display 
2'b01: 18-bit color display 
2'b10: 24-bit color display 
2'b11: 16-bit color display 

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

11:8 RW 0x0 

out_dbi_conf 
 This field configures the DBI output pixel data as follows: 
4'b0000: 8-bit 8 bpp 
4'b0001: 8-bit 12 bpp 
4'b0010: 8-bit 16 bpp 
4'b0011: 8-bit 18 bpp 
4'b0100: 8-bit 24 bpp 
4'b0101: 9-bit 18 bpp 
4'b0110: 16-bit 8 bpp 
4'b0111: 16-bit 12 bpp 
4'b1000: 16-bit 16 bpp 
4'b1001: 16-bit 18 bpp, option 1 
4'b1010: 16-bit 18 bpp, option 2 
4'b1011: 16-bit 24 bpp, option 1 
4'b1100: 16-bit 24 bpp, option 2 

7:4 RO 0x0 reserved 

3:0 RW 0x0 

in_dbi_conf 
This field configures the DBI input pixel data as follows: 
4'b0000: 8-bit 8 bpp 
4'b0001: 8-bit 12 bpp 
4'b0010: 8-bit 16 bpp 
4'b0011: 8-bit 18 bpp 
4'b0100: 8-bit 24 bpp 
4'b0101: 9-bit 18 bpp 
4'b0110: 16-bit 8 bpp 
4'b0111: 16-bit 12 bpp 
4'b1000: 16-bit 16 bpp 
4'b1001: 16-bit 18 bpp, option 1 
4'b1010: 16-bit 18 bpp, option 2 
4'b1011: 16-bit 24 bpp, option 1 
4'b1100: 16-bit 24 bpp, option 2 

 
MIPS_DSI_DBI_PARTITIONING_EN  

Address: Operational Base + offset (0x0024) 

Bit Attr Reset Value Description 
31:1 RO 0x00000000 reserved 

0 RW 0x0 

partitioning_en 
1'b0: partitioning is automatically performed in the 
mipi_dsi_host. 
1'b1: the use of write_memory_continue input commands. 

 
MIPS_DSI_DBI_CMDSIZE  

Address: Operational Base + offset (0x0028) 

Bit Attr Reset Value Description 

31:16 RW 0x0000 

allowed_cmd_size 
This field configures the maximum allowed size for a DCS write 

memory command. This field is used to partition a write memory 
command.This field is used to partition a write memory command 
into one write_memory_start and a variable number of 

write_memory_continue commands. It is only used if the 
partitioning_en bit of the DBI_CFG register is disabled. The size 
of the DSI packet payload is the actual payload size minus 1, 

because the DCS command is in the DSI packet payload. 
 



RV1109/RV1126 TRM 

Copyright 2020 É Rockchip Electronics Co., Ltd.                                                         332  

Bit Attr Reset Value Description 

15:0 RW 0x0000 

wr_cmd_size 
This field configures the size of the DCS write memory 
commands. The size of DSI packet payload is the actual payload 

size minus 1, because the DCS command is in the DSI packet 
payload. 

 
MIPS_DSI_PCKHDL_CFG  
Address: Operational Base + offset (0x002C) 

Bit Attr Reset Value Description 
31:5 RO 0x0000000 reserved 

4 RW 0x0 
crc_rx_en 
1'b0:disable CRC reception and error reporting. 
1'b1:enbale CRC reception and error reporting. 

3 RW 0x0 
ecc_rx_en 
1'b0:disable the ECC reception,error correction,and reporting. 
1'b1:enable the ECC reception,error correction,and reporting. 

2 RW 0x0 

bta_en 
1'b0:disable the Bus Turn-Around(BTA) request. 
1'b1:enable the Bus Turn-Around(BTA) request. 
 

1 RW 0x0 
eotp_rx_en 
1'b0:disable the EoTp reception. 
1'b1:enable the EoTp reception. 

0 RW 0x0 
eotp_tx_en 
1'b0:disable the EoTp transmission. 
1'b1:enable  the EoTp transmission. 

 
MIPS_DSI_GEN_VCID  

Address: Operational Base + offset (0x0030) 

Bit Attr Reset Value Description 
31:2 RO 0x00000000 reserved 

1:0 RW 0x0 
gen_vcid_rx 
This field indicates the Generic interface read-back virtual 
channel identification. 

 
MIPS_DSI_MODE_CFG  

Address: Operational Base + offset (0x0034) 

Bit Attr Reset Value Description 
31:1 RO 0x00000000 reserved 

0 RW 0x1 

cmd_video_mode 
This bit configures the operation mode: 
1'b0:Vodeo mode  
1'b1:Command mode 

 
MIPS_DSI_VID_MODE_CFG  

Address: Operational Base + offset (0x0038) 

Bit Attr Reset Value Description 
31:25 RO 0x00 reserved 

24 RW 0x0 

vgp_orientation 
This field indicates the color bar orientation as follows: 
1'b0: Vertical mode 
1'b1: Horizontal mode 

23:21 RO 0x0 reserved 
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Bit Attr Reset Value Description 

20 RW 0x0 

vgp_mode 
This field is to select the pattern: 
0: Color bar (horizontal or vertical). 
1: BER pattern (vertical only). 

19:17 RO 0x0 reserved 

16 RW 0x0 
vgp_en 
1'b0: disable  the video mode pattern generator. 
1'b1: enables the video mode pattern generator. 

15 RW 0x0 
Ip_cmd_en 
1'b0: disable the command transmission only in lowpower mode. 
1'b1: enables the command transmission only in lowpower mode. 

14 RW 0x0 

frame_bta_ack_en 
1'b0: disable the request for an acknowledge response at the end 
of a frame. 
1'b1: enables the request for an acknowledge response at the 

end of a frame. 

13 RW 0x0 

Ip_hfp_en 
1'b0:  disapbe the return to low-power inside the Horizontal 
Front Porch (HFP) period when timing allows. 
1'b1enables the return to low-power inside the Horizontal Front 

Porch (HFP) period when timing allows. 

12 RW 0x0 

Ip_hbp_en 
1'b0:disable the return to low-power inside the Horizontal Back 
Porch (HBP) period when timing allows. 
1'b1:enables the return to low-power inside the Horizontal Back 

Porch (HBP) period when timing allows. 

11 RW 0x0 

Ip_vact_en 
1'b0:disable the return to low-power inside the Vertical Active 
(VACT) period when timing allows. 
1'b1:enables the return to low-power inside the Vertical Active 

(VACT) period when timing allows. 

10 RW 0x0 

Ip_vfp_en 
1'b0:disable the return to low-power inside the Vertical Front 
Porch (VFP) period when timing allows. 
1'b1:enables the return to low-power inside the Vertical Front 

Porch (VFP) period when timing allows. 

9 RW 0x0 

Ip_vbp_en 
1'b0:disable the return to low-power inside the  Vertical Back 

Porch (VBP) period when timing allows. 
1'b1:enable s the return to low-power inside the Vertical Back 

Porch (VBP) period when timing allows. 

8 RW 0x0 

Ip_vsa_en 
1'b0:disable  the return to low-power inside the Vertical Sync 

Time (VSA) period when timing allows. 
1'b1:enable  the return to low-power inside the Vertical Sync 
Time (VSA) period when timing allows. 

7:2 RO 0x00 reserved 

1:0 RW 0x0 

vid_mode_type 
This field indicates the video mode transmission type as follows: 
2'b00: Non-burst with sync pulses 
2'b01: Non-burst with sync events 
2'b10 and 11: Burst mode 

 
MIPS_DSI_VID_PKT_SIZE  
Address: Operational Base + offset (0x003C) 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































