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Declaration

DECLARATION

THIS DOCUMENTATION IS THE ORIGINAL WORK AND COPYRIGHTED PROPERTY OF ALLWINNER TECHNOLOGY
(“ALLWINNER”). REPRODUCTION IN WHOLE OR IN PART MUST OBTAIN THE WRITTEN APPROVAL OF ALLWINNER AND
GIVE CLEAR ACKNOWLEDGEMENT TO THE COPYRIGHT OWNER.

THE PURCHASED PRODUCTS, SERVICES AND FEATURES ARE STIPULATED BY THE CONTRACT MADE BETWEEN
ALLWINNER AND THE CUSTOMER. PLEASE READ THE TERMS AND CONDITIONS OF THE CONTRACT AND RELEVANT
INSTRUCTIONS CAREFULLY BEFORE USING, AND FOLLOW THE INSTRUCTIONS IN THIS DOCUMENTATION STRICTLY.
ALLWINNER ASSUMES NO RESPONSIBILITY FOR THE CONSEQUENCES OF IMPROPER USE(INCLUDING BUT NOT LIMITED
TO OVERVOLTAGE, OVERCLOCK, OR EXCESSIVE TEMPERATURE).

THE INFORMATION FURNISHED BY ALLWINNER IS BELIEVED TO BE ACCURATE AND RELIABLE. ALLWINNER RESERVES
THE RIGHT TO MAKE CHANGES IN CIRCUIT DESIGN AND/OR SPECIFICATIONS AT ANY TIME WITHOUT NOTICE.
ALLWINNER DOES NOT ASSUME ANY RESPONSIBILITY AND LIABILITY FOR ITS USE. NOR FOR ANY INFRINGEMENTS OF
PATENTS OR OTHER RIGHTS OF THE THIRD PARTIES WHICH MAY RESULT FROM ITS USE. NO LICENSE IS GRANTED BY
IMPLICATION OR OTHERWISE UNDER ANY PATENT OR PATENT RIGHTS OF ALLWINNER. THIS DOCUMENTATION
NEITHER STATES NOR IMPLIES WARRANTY OF ANY KIND, INCLUDING FITNESS FOR ANY PARTICULAR APPLICATION.

THIRD PARTY LICENCES MAY BE REQUIRED TO IMPLEMENT THE SOLUTION/PRODUCT. CUSTOMERS SHALL BE SOLELY
RESPONSIBLE TO OBTAIN ALL APPROPRIATELY REQUIRED THIRD PARTY LICENCES. ALLWINNER SHALL NOT BE LIABLE FOR
ANY LICENCE FEE OR ROYALTY DUE IN RESPECT OF ANY REQUIRED THIRD PARTY LICENCE. ALLWINNER SHALL HAVE NO
WARRANTY, INDEMNITY OR OTHER OBLIGATIONS WITH RESPECT TO MATTERS COVERED UNDER ANY REQUIRED THIRD
PARTY LICENCE.
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Revision History

Revision History

Revision Date Description
1.0 Sep. 05,2017 Initial Release Version
1.1 Oct. 17,2017 1. Update the feature of VE Decoder in chapter

2.2.6.1.

2. Modify the Task Status Register in chapter
3.14.5.5.

3. Add the comment of key address in chapter
3.14.3.4.
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Chapter 1 About This Documentation

1.1. Purpose

This documentation provides an overall description of the Allwinner’s H6 V200 application processor, which describes
the overview, features, logical structures, functions and register listings of each module. The documentation is intended
to provide guidance to programmers writing code for H6 V200 processor. This documentation assumes that the reader
has a background in computer engineering and/or software engineering, with the goal to aid anyone in understanding
and potentially modifying the Allwinner provided code.

1.2. Symbol Conventions

The symbols that may be found in this document are defined as follows.

Symbol Description
f} A warning means that injury or death is possible if the instructions are not
WARNING obeyed.

A caution means that damage to equipment is possible.

>

CAUTION
Provides additional information to emphasize or supplement important points of
— NOTE the main text.
1.3. Notes

1.3.1. Register Attributes

The register attributes that may be found in this document are defined as follows.

Symbol Description
R Read Only
R/W Read/Write

Read/Write-Automatic-Clear,clear the bit automatically when the operation of

R/WAC .
complete. Writing 0 has no effect
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R/WC Read/Write-Clear

R/WOC Read/Write 0 to Clear, Writing 1 has non-effect
R/W1C Read/Write 1 to Clear, Writing 0 has non-effect
R/W1S Read/Write 1 to Set, Writing O has non-effect
w Write Only

1.3.2. Reset Value Conventions

In the register definition tables:
If other column value in a bit or multiple bits row is “/”, that this bit or these multiple bits are unused.

If the default value of a bit or multiple bits is “UDF”, that the default value is undefined.

1.3.3. Numerical System

The expressions of data capacity, frequency, and data rate are described as follows.

Type Symbol Value
1K 1024
Data capacity 1M 1,048,576
1G 1,073,741,824
1k 1000
Frequency,data rate iM 1,000,000
1G 1,000,000,000

The expressions of addresses and data are described as follows.

Symbol Example Description

Ox 0x0200,0x79 Address or data in hexadecimal

Data or sequence in binary(register

0b 0b010,0b00 000 111 o
description is excluded.)
In data expression,X indicates O or
1.For example, 00X indicates 000 or
X 00X,XX1

001, XX1 indicates 001,011,101 or
111.

1.4. Acronyms and Abbreviations

The table below contains acronyms and abbreviations used in this documentation.
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AES Advanced Encryption Standard

ADC Analog-to-Digital Converter

AGC Automatic Gain Control

AHB AMBA High-speed Bus

APB Advanced Peripheral Bus

ARM Advanced RISC Machine

ATE The First Letter of Audio-Codec, TVE, EPHY
AVS Audio Video Standard

BROM Boot ROM

CIR Consumer Infrared

CMOS Complementary Metal-Oxide Semiconductor
CP15 Coprocessor 15

CPU Central Processing Unit

CRC Cyclic Redundancy Check

csl Camera Serial Interface

CVBS Composite Video Broadcast Signal

DES Data Encryption Standard

DLL Delay-Locked Loop

DMA Direct Memory Access

DRC Dynamic Range Compression

DVFS Dynamic Voltage and Frequency Scaling
ECC Error Correction Code

eFuse Electrical Fuse, A one-time programmable memory
EHCI Enhanced Host Controller Interface
eMMC Embedded Multi-Media Card

ESD Electrostatic Discharge

FBGA Fine Ball Grid Array

FEL Fireware Exchange Launch

FIFO First In First Out

GIC Generic Interrupt Controller

GMII Gigabit Media Independent Interface
GPIO General Purpose Input Output

GPU Graphics Processing Unit

HDCP High-bandwidth Digital Content Protection
HDMI High-Definition Multimedia Interface

12C Inter Integrated Circuit

12S Inter IC Sound

JEDEC Joint Electron Device Engineering Council
JPEG Joint Photographic Experts Group

JTAG Joint Test Action Group

LCD Liquid-Crystal Display

LSB Least Significant Bit

LVDS Low Voltage Differential Signaling

MAC Media Access Control

Ml Media Independent Interface
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MIPI Mobile Industry Processor Interface

MLC Multi-Level Cell

MMC Multimedia Card

MPEG Motion Pictures Expert Group

MPEG1 The First MPEG Compression Scheme Specification

MPEG4 The Most Current MPEG Compression Scheme Specification

MSB Most Significant Bit

N/A Not Application

NMI Non Maskable Interrupt

NTSC National Television Standards Committee

NVM Non Volatile Storage Medium

OHCI Open Host Controller Interface

oTP One Time Programmable

OWA One Wire Audio

PAL Phase Alternating Line

PCM Pulse Code Modulation

PHY Physical Layer Controller

PID Packet Identifier

PLL Phase-Locked Loop

PWM Pulse Width Modulation

R Read only/non-Write

RGB Read Green Blue

RMII Reduced Media Independent Interface

ROM Read Only Memory

RTC Real Time Clock

R/W Read/Write

R/WAC Read/Write-Automatic-Clear,clear the bit automatically when the operation of
complete.Writing 0 has no effect

R/WC Read/Write-Clear

R/WOC Read/Write 0 to Clear, Writing 1 has non-effect

R/W1C Read/Write 1 to Clear, Writing 0 has non-effect

R/W1S Read/Write 1 to Set, Writing 0 has non-effect

SDIO Secure Digital Input Output

SDRAM Sychronous Dynamic Random Access Memory

SLC Single-Level Cell

SOC System On Chip

SPI Serial Peripheral Interface

S/PDIF Sony/Philips Digital Interface Format

SRAM Static Random Access Memory

TDES Triple Data Encryption Standard

TWI Two Wire Interface

UART Universal Asynchronous Receiver Transmitter

UDF Undefined

USB OTG Universal Serial Bus On The Go
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‘ UTMI ‘ USB2.0 Transceiver Macrocell Interface
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Chapter 2 Overview

This part describes the overview for H6 V200 processor.

* Processor Overview
* Processor Features
¢ System Block Diagram
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2.1. Processor Overview

The Allwinner H6 V200 is a highly cost-efficient quad-core OTT Box processor, which is a part of growing home
entertainment products that offer high-performance processing with a high degree of functional integration.

The H6 V200 processor has some very exciting features, for example:

o CPU: Quad-core ARM Cortex™-A53 Processor, a power-efficient ARM v8 architecture, it has 64 and 32bit execution
states for scalable high performance ,which includes a NEON multimedia processing engine.

*  Graphics: Mali-T720 Multi-Core, proven Midgard architecture with two shade cores, provides users with superior
experience in video playback and mainstream game; OpenGL ES3.1and OpenCL1.2 standards are supported.

e Video Engine: H6 V200 provides multi-format high-definition video encoder/decoder with dedicated hardware,
including H.265 decoder by 4K@60fps , H.264 decoder by 4K@30fps, H.263 decoder by 1080p@60fps, VP9 decoder by
4K@30fps, MPEG1/2/4 decoder by 1080p@60fps, VC1/VP&/AVS/AVS+ jizhun decoder by 1080p@60fps, H.264 encoder by
1080p @60fps.

e Display Subsystem: Supports Allwinner’s SmartColor 3.0 for excellent display experience, and three display
interfaces including RGB LCD display for LCD, HDMI2.0a output and TVOUT(Controlled by ATE) for TV.

e  Audio Subsystem: Supports popular digital audio interfaces such as 125/PCM,O0WA,DMIC and Audio Hub, and
supports 12S/PCM for connecting to an external audio codec. To reduce total system cost and enhance high integration,
the H6 V200 also integrates an audio codec(Controlled by ATE) in processor.

e Memory Controller: The processor supports many types of external memory devices, including DDR4/DDR3/
DDR3L/LPDDR2/LPDDR3, NAND Flash with full disk encryption ,Nor Flash, SD/SDIO/MMC including eMMC up to rev5.1.
e Security System: The processor delivers hardware security features that enable trustzone security system, Digital
Rights Management(DRM) , information encryption/decryption, secure boot and secure efuse.

e Interfaces: The processor has a broad range of hardware interfaces such as parallel CMOS sensor interface,
10/100/1000Mbps EMAC with EPHY(Controlled by ATE), USB OTG v2.0 operating at high speed(480Mbps) with PHY,
USB3.0/2.0 Host with PHY, and a variety of other popular interfaces(SPI,UART,PCle,One Wire,CIR,TSC,TWI,SCR).
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2.2. Processor Features

2.2.1. CPU Architecture

e Quad-core ARM Cortex™-A53 Processor

¢  Power-efficient ARM v8 architecture

* 64 and 32bit execution states for scalable high performance
*  Trustzone technology supported

*  3~10x better software encryption performance

*  Supports NEON Advanced SIMD(Single Instruction Multiple Data)instruction for acceleration of media and signal
processing functions

*  Supports Large Physical Address Extensions(LPAE)

*  VFPv4 Floating Point Unit

e 32KB L1 Instruction cache and 32KB L1 Data cache per core
¢ 512KB L2 cache shared

2.2.2. GPU Architecture

*  Mali-T720 Multi-Core, proven Midgard architecture with two shade cores

*  Supports OpenGL ES 3.1/3.0/2.0/1.1, OpenCL 1.2/1.1, DirectX 11 FL9_3, and Renderscript/Filterscript
*  Supports Transaction Elimination, saving external bandwidth and energy

*  Supports ASTC, best-in-class compression, reduced size and improved quality

e Supports FAST(4x)FSAA, 10 Coherency

2.2.3. Memory Subsystem

2.2.3.1. Boot ROM

*  Onchip ROM
*  Supports system boot from the following devices:
- NAND Flash
- SDcard
- eMMC
- SPI Nor Flash
*  Supports secure boot and normal boot
*  Supports one key USB mass production upgrade
*  Supports system code download through USB OTG and card
*  Supports boot media priority sequence through boot select pin and efuse
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2.2.3.2. SDRAM
i Compatible with JEDEC standard DDR4/DDR3/DDR3L/LPDDR2/LPDDR3 SDRAM
*  Supports clock frequency up to 933MHz(DDR4)
*  32-bit bus width
*  Upto 2GB address space
*  Supports 2 chip selects
¢ 18 address signal lines and 3 bank signal lines
*  Random read or write operation is supported
2.2.3.3. NAND Flash
*  Up to 8-bit data bus width
*  Up to 80-bit ECC per 1024 bytes
e Supports 2CE/2RB
i Supports 1024, 2048, 4096, 8192, 16384, 32768 bytes size per page
*  Supports SLC/MLC/TLC flash and EF-NAND memory
*  Supports SDR, ONFI DDR and Toggle DDR NAND
*  Supports full disk encryption(FDE) function
*  Embedded DMA to do data transfer
*  Supports data transfer together with normal DMA
2.2.3.4. SMHC
*  Upto 3 SD/MMC host controller(SMHC) interfaces
¢  SMHCO controls the device that comply with the Secure Digital Memory(SD3.0)
- 4-bit bus width
- SDR mode 50MHz@3.3V 10 pad
*  SMHC1 controls the devices that comply with the Secure Digital Input/Output(SDIO3.0)
- 4-bit bus width
- SDR mode 50MHz@3.3V |0 pad
- SDR mode 150MHz@1.8V 10 pad
- DDR mode 50MHz@1.8V 10 pad
e SMHC2 controls the devices that comply with the MultiMediaCard(MMC5.1)
- 8-bit bus width
- SDR mode 150MHz@1.8V 10 pad
- DDR mode 100MHz@1.8V 10 pad
- DDR mode 50MHz@3.3V 10 pad
*  SMHC2 supports full disk encryption(FDE) function
*  Supports hardware CRC generation and error detection
*  Supports block size of 1 to 65535 bytes
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2.2.4. System Peripheral

2.2.4.1. Timer

. The timer module implements the timing and counting functions, which includes Timer0 and Timerl,Watchdog,
AVS and 64-bit counter
*  Timer0 and Timerl for system scheduler counting
- Configurable 8 prescale factor
- Programmable 32-bit down timer
- Supports two working modes: continue mode and single count mode
- Generates an interrupt when the count is decreased to 0
* 1 Watchdog for transimitting a reset signal to reset the entire system after an exception occurs in the system
- Supports 12 initial values to configure
- Supports the generation of timeout interrupts
- Supports the generation of reset signal
- Supports watchdog restart the timing
* 2 AVS counters(AVSO and AVS1) for synchronizing video and audio in the player
- Programmable 33-bit up timer
- Initial value can be updated anytime
- 12-bit frequency divider factor
- Supports Pause/Start function
*  One 64-bit Counter to count timing for GPU
- Supports clear zero function
- Performs latch operation once before getting the current counter value

2.2.4.2. GIC

*  Supports 16 Software Generated Interrupts(SGls), 16 Private Peripheral Interrupts(PPls) and 147 Shared Peripheral
Interrupts(SPIs)

*  Enabling, disabling, and generating processor interrupts from hardware interrupt

e  Software-generated Interrupts (SGls)

° Interrupt masking and prioritization

o Uniprocessor and multiprocessor environments

*  The ARM architecture Security Extensions

*  The ARM architecture Virtualization Extensions

*  Wakeup events in power-management environments

2.2.4.3. DMA

. Up to 16-channel DMA

. Interrupt generated for each DMA channel
e Transfers data width of 8/16/32/64-bit

*  Supports linear and |0 address modes
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*  Supports data transfer types with memory-to-memory, memory-to-peripheral, peripheral-to-memory,
peripheral-to-peripheral

*  Supports transfer with linked list

*  DRQresponse includes wait mode and handshake mode

. DMA channel supports pause function

2.2.4.4.CCU

. 11 PLLs

*  Supports an external 32.768kHz crystal oscillator ,an external 24MHz DCXO and an internal RC16MHz oscillator
*  Supports clock configuration and clock generated for corresponding modules

*  Supports software-controlled clock gating and software-controlled reset for corresponding modules

2.2.4.5. IOMMU

*  Supports virtual address to physical address mapping by hardware implementation
. Supports DEO/2, VE_R, VE, CSI, VP9 parallel address mapping

e Supports DEO/2, VE_R, VE, CSI, VP9 bypass function independently

. Supports DEO/2,VE_R,VE,CSI,VP9 prefetch independently

*  Supports DEO/2,VE_R,VE,CSI,VP9 Interrupt handing mechanism independently

*  Supports levell and level2 TLB for special using, and level2 TLB for sharing

*  Supports TLB Fully cleared and Partially disabled

*  Supports trigger PTW behavior when TLB miss

*  Supports checking the permission

. Performance: Average (L1+L2)TLB Hit rate: up to 99.9%, Average Latency: 5t1cycle

2.2.4.6. PWM

*  Supports outputting two kinds of waveform: continuous waveform and pulse waveform
* 0% to 100% adjustable duty cycle

o Up to 24MHz output frequency

¢ The minimum resolution is 1/65536

2.2.4.7. Thermal Sensor

e Temperature Accuracy : #3°C from0°C to +100°C, +5C from -20C to +125°C

*  Power supply voltage:1.8V

e Averaging filter for thermal sensor reading

*  Supports over-temperature protection interrupt and over-temperature alarm interrupt
o Supports 2 sensors:sensor0 for CPU,sensor1 for GPU
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2.2.4.8. Message Box

i Provides interrupt communication mechanism for on-chip processor
*  Two users for Message Box: user0 for CPUS, userl for CPUX

*  Each of Queue has a 4x32-bits FIFO for eight Message Queues

*  Each of Queue could be configured as transmitter or receiver

2.2.4.9. Spinlock

* 32 spinlocks
*  Two kinds of status of lock register: TAKEN and NOT TAKEN
*  Lock time of the processor is predictable(less than 200 cycles)

2.2.4.10. Crypto Engine(CE)

*  Supports Symmetrical algorithm: AES,DES, TDES,XTS
- Supports ECB,CBC,CTS,CTR,CFB,0FB,CBC-MAC mode for AES
- Supports 128/192/256-bit key for AES
- Supports ECB,CBC,CTR,CBC-MAC mode for DES/TDES
- Supports 256/512-bit key for XTS
*  Supports Hash algorithm: MD5,SHA,HMAC
- Supports SHA1,SHA224,SHA384,SHA512 for SHA
- Supports HMAC-SHA1,HMAC-SHA256 for HMAC
- MD5,SHA,HMAC are padded using hardware. If not last package, input should align with 512 bits
*  Supports Asymmetrical algorithm: RSA, ECC
- RSA supports 512/1024/2048/4096-bit width
- ECC Supports 160/224/256/384/521-bit width
*  Supports 160-bit hardware PRNG with 175-bit seed
*  Supports 256-bit hardware TRNG
* Internal Embedded DMA to do data transfer
e  Supports secure and non-secure interfaces respectively
*  Supports task chain mode for each request. Task or task chain are executed at request order
e 8 scatter group(sg) are supported for both input and output data
*  DMA has multiple channel, each corresponding to one suit of algorithms

2.2.4.11. Embedded Crypto Engine(EMCE)

*  Connects directly to SMHC or NDFC for disc encryption application
*  Supports AES algorithm

*  Supports 128-bit, 192-bit and 256-bit key size for AES

e  Supports ECB, CBC,XTS modes
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2.2.4.12. Security ID(SID)

*  Supports 4K-bit EFUSE for chip ID and security application

2.2.4.13. CPU Configuration

*  Capable of CPU reset, including core reset, debug circuit reset, etc
. Capable of other CPU-related control, including interface control, CP15 control, and power control, etc
¢  Capable of checking CPU status, including idle status, SMP status, and interrupt status, etc

2.2.5. Display Subsystem

2.2.5.1. DE3.0

i Output size up to 4096x4096
*  Supports four alpha blending channels for main display, two channels for aux display
*  Supports four overlay layers in each channel, and has an independent scaler
*  Supports potter-duff compatible blending operation
*  Supports input format semi-planar of YUV422/YUV420/YUV411/P010/P210 and planar of YUV422/YUV420/
YUV411, ARGB8888/XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565
*  Supports Frame Packing/Top-and-Bottom/Side-by-Side Full/Side-by-side Half 3D format data
*  Supports 10-bit processing path for HDR video
*  Supports HDR-to-SDR and HLG-to-HDR conversion for HDR video and SDR-to-HDR conversion for SDR Ul
*  Supports SmartColor 3.0 for excellent display experience
- Supports high quality video scaler with edge pattern detection
- Adaptive detail/edge enhancement
- Adaptive color enhancement
- Adaptive contrast enhancement and fresh tone rectify
- Adaptive de-noising with image quality assessment and block detector function
*  Supports 3-D de-interlacer with low angle interpolation
*  Supports writeback for high efficient dual display and miracast

2.2.5.2. Display Output

o Supports HDMI2.0a output
- Up to 4K@60fps resolution
- Compatible with HDCP 2.2 for HDMI
- Integrated CEC hardware
- Supports HDMI and LCD display output at the same time
- Supports HDMI 3D display
- Supports 8/10-bit color depth
- Supports HDCP1.4
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- Supports output format: RGB, YUV444, YUV422, YUV420
- Supports HDR
*  Supports TV Encoder
- System resources is controlled by ATE
- Supports CCIR656 and Serial YUV interface
- 1 CVBS out, supports NTSC and PAL
- Plug status auto detecting
*  Supports RGB LCD interface with DE/SYNC mode
- Up to 1920x1080@60fps resolution
- 18-bit data bus
- Supports RGB666/RGB656 dither function
2.2.6. Video Engine
2.2.6.1. Video Decoder
*  Supports multi-format video playback, including:
- H.265 Main10/L5.1: 4K@60fps
- H.264 BP/MP/HP Leveld.2: 4K@30fps
- H.263 BP: 1080p@60fps
- MPEG1 MP/HL: 1080p@60fps
- MPEG2 MP/HL: 1080p@60fps
- MPEG4 SP/ASP L5: 1080p@60fps
- Sorenson Spark: 1080p@60fps
- VP8 N/A: 1080p@60fps
- VP9:Profile 0/2 4K@30fps
- VC1 SP/MP/AP: 1080p@60fps
- AVS-P2/AVS-P16(AVS+) jizhun : 1080p@60fps
- Xvid N/A: 1080p@60fps
*  Supports 1080p blu-ray 3D
o Supports 3D size:3840x1080,1920x2160
*  Supports decoding output format: T32 x 32, YV12, NV12, NV21, and HEVC also supports afbc
2.2.6.2. Video Encoder
*  Supports H.264 BP/MP/HP video encoder up to 1080p @60fps
e Supports JPEG@4080x4080 video encoder
o Supports input picture size up to 4800x4800
e Supports input format: tiled (128x32)/YU12/YV12/NU12/NV12/ARGB/YUYV
*  Supports Alpha blending
*  Supports thumb generation
o Supports 4x2 scaling ratio: from 1/16 to 64 arbitrary non-integer ratio
o Supports rotated input
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2.2.7. Image Subsystem

2.2.7.1. CSI

e Support 8/10bit digital camera interface

*  Support BT656 interface

*  Support ITU-R BT.656 time-multiplexed format

¢ Maximum still capture resolution for parallel interface to 5M

*  Maximum video capture resolution for parallel interface to 1080p@30fps
¢ Maximum pixel clock for parallel to 148.5MHz

2.2.8. Audio Subsystem

2.2.8.1. Audio Hub

. Concurrent switching between audio clients
- The audio clients are 12S/PCM, DAM and APBIF
- ATXclient can talk to multiple RX clients simultaneously
- ARXclient can only talk to one TX clients
o Scalable MxN crossbar switch, where
- Mis the number of TX clients
- Nis the number of RX clients
. Supports three 64x32bit TX streams FIFO and three 128x32bit RX streams FIFO for APB DMA operations
o Supports two DAM(Digital Audio Mixer) interface, one 12S/PCM interface for HDMI ,one 12S/PCM interface for
Audio Codec

2.2.8.2. 12S/PCM

e Upto4I12S/PCM controllers

*  One controller for HDMI, one controller for Audio Codec,others for digital audio mixer application

e Compliant with standard Philips Inter-IC sound (I12S) bus specification

e Compliant with Left-justified, Right-justified, PCM mode, and TDM (Time Division Multiplexing) format
*  Supports full-duplex synchronous work mode

*  Supports Master/Slave mode

*  Supports clock up to 24.576 MHz

*  Supports adjustable audio sample resolution from 8-bit to 32-bit

*  Supports 8-bit u-law and 8-bit A-law companded sample

*  One 128 depth x 32-bit width TXFIFO for data transmit, one 64 depth x 32-bit width RXFIFO for data receive
*  Supports programmable PCM frame width: 1 BCLK width (short frame) and 2 BCLKs width (long frame)
*  Programmable FIFO thresholds
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2.2.8.3. One Wire Audio(OWA)

¢ |EC-60958 transmitter and receiver functionality

*  Compatible with S/PDIF interface

*  Supports channel status insertion for the transmitter

*  Supports channel status capture on the receiver

i Hardware Parity generation on the transmitter

. Hardware Parity checking on the receiver

*  One 128 x 24 bits TX FIFO and one 64 x 24 bits RXFIFO for audio data transfer
*  Programmable FIFO thresholds

*  Supports 16-bit,20-bit and 24-bit data formats

2.2.8.4. DMIC

* Upto 8channels
*  Supports maximum 8 digital microphones
*  Supports sample rate from 8 kHz to 48 kHz

2.2.8.5. Audio Codec

*  System resources are controlled by ATE
*  Two audio digital-to-analog(DAC) channels
- 100dB SNR@A-weight
- Supports DAC Sample Rates from 8kHz to 192kHz
e Supports analog/digital volume control
*  Two differential microphone inputs
¢ One lineout output with voltage ramp
*  Two audio analog-to-digital(ADC) channels
- 92dB SNR@A-weight
- Supports ADC Sample Rates from 8kHz to 48kHz
*  Supports Automatic Gain Control(AGC) adjusting the ADC recording output

2.2.9. Security Processing

*  Full Disk Encryption(FDE), supports AES-ECB/CBC
* 4K bits Efuse(OTP)

*  Protection for JTAG and other debugging port

N HDCP 2.2/1.4 protection for HDMI outputs

e Trusted execution environment(TEE)

*  Digital rights management(DRM)

*  Mainstream advanced CA

¢ Secure boot

N Secure Storage
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*  Secure upgrade
¢ Transparent RAM scrambling
*  Hardware TRNG

2.2.10. External Peripherals

2.2.10.1. USB

* One USB 2.0 0TG
- Complies with USB2.0 Specification
- Supports High-Speed (HS,480 Mbps),Full-Speed(FS,12 Mbps) and Low-Speed(LS,1.5 Mbps) in host mode
- Supports High-Speed (HS,480 Mbps),Full-Speed(FS,12 Mbps) in device mode
- Complies with Enhanced Host Controller Interface(EHCI)Specification, Version 1.0, and the Open Host Controller
Interface(OHCI) Specification, Version 1.0a for host mode
- Up to 8 User-Configurable Endpoints for Bulk, Isochronous and Interrupt bi-directional transfers (Endpoint1,
Endpoint2, Endpoint3, Endpoint4)
- Supports (4KB+64Bytes) FIFO for EPs(including EPO)
- Supports point-to-point and point-to-multipoint transfer in both host and peripheral mode
* One USB 2.0 Host
- Supports High-Speed (HS,480 Mbps),Full-Speed(FS,12 Mbps) and Low-Speed(LS,1.5 Mbps) device
- Compatible with Enhanced Host Controller Interface(EHCI)Specification, Version 1.0, and the Open Host
Controller Interface(OHCI) Specification, Version 1.0a.
* One USB 3.0 Host
- Supports Super-Speed(SS,5 Gbps),High-Speed (HS,480 Mbps),Full-Speed(FS,12 Mbps) and Low-Speed(LS,1.5
Mbps) in host mode
- USB3.0 PIPE3 PHY interface
- USB 2.0 UTMI+(L3) PHY interface
- Simultaneous IN and OUT transfer support in superspeed mode

2.2.10.2. UART

*  Upto5 UART controllers

*  Two of 5 UART controllers support 2-wire while others support 4-wire
*  Compatible with industry-standard 16550 UARTs
e 256-Bytes Transmit and Receive data FIFOs

*  Capable of speed up to 5Mbps

*  Supports 5-8 data bits and 1/1.5/2 stop bits

e Supports Even, Odd or No Parity

*  Supports DMA controller interface

e Supports Software/ Hardware Flow Control

o Supports IrDA 1.0 SIR

e Supports RS-485/9-bit mode
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2.2.10.3. SPI
. Up to 2 SPI controllers
*  Full-duplex synchronous serial interface
*  5clock sources
e Master/Slave configurable
*  Four chip selects to support multiple peripherals
*  8-bit wide by 64-entry FIFO for both transmit and receive data
*  Polarity and phase of the Chip Select (SPI_SS) and SPI Clock (SPI_SCLK) are configurable
i Interrupt or DMA support
*  Support 3-Wire/4-Wire SPI
*  Support programmable serial data frame length: Obit to 32bits
*  Support Standard SPI,Dual-Output/Dual-Input SPI, Quad-Output/Quad-Input SPI
2.2.10.4. TWI
e  Upto 4 TWI(Two Wire Interface) controllers
*  Software-programmable for slave or master
*  Supports repeated START signal
*  Multi-master systems supported
e Allows 10-bit addressing with TWI bus
*  Performs arbitration and clock synchronization
*  Own address and General Call address detection
* Interrupt on address detection
*  Supports speed up to 400 Kbit/s (‘fast mode’)
*  Allows operation from a wide range of input clock frequency
2.2.10.5. TSC
e Upto4TsS controllers
*  Supports SPI/SSI interface,interface timing parameters are configurable
* 32 channels PID filter for each TSF
*  Multiple transport stream packet (188, 192, 204) format support
e Hardware packet synchronous byte error detecting
. Hardware PCR packet detecting
*  64x16-bits FIFO for TSG, 64x32-bits FIFO for TSF
*  Configurable SPI transport stream generator for streams in DRAM memory
*  Supports DVB-CSA V1.1, DVB-CSA V2.1 Descrambler
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2.2.10.6. SCR
. Up to 2 SCR(Smart Card Reader) controllers
*  Supports APB slave interface for easy integration with AMBA-based host systems
*  Supports the ISO/IEC 7816-3:1997(E) and EMV2000 (4.0) Specifications
*  Supports adjustable clock rate and bit rate
¢ Configurable automatic byte repetition
*  Supports asynchronous half-duplex character transmission and block transmission
*  Supports synchronous and any other non-ISO 7816 and non-EMV cards
¢ Performs functions needed for complete smart card sessions, including:

- Card activation and deactivation

- Cold/warm reset

- Answer to Reset (ATR) response reception

- Data transfers to and from the card
2.2.10.7. EMAC
¢ Compliant with the IEEE 802.3-2002 standard
*  Supports 10/100/1000-Mbps data transfer rates
o Supports RMII/RGMII PHY interface
*  Supports a variety of flexible address filtering modes
*  Supports full and half duplex operations
*  Programmable frame length to support Standard or Jumbo Ethernet frames with size up to 16KB
*  Supports linked-list descriptor list structure
e 4KB TXFIFO for transmission packets and 16KB RXFIFO for reception packets
2.2.10.8. EPHY
*  System resources are controlled by ATE
*  Fully IEEE 802.3 10/100 Base-TX compliant and supports EEE
e Auto negotiation and parallel detection capability for automatic speed and duplex selection
*  Programmable loopback mode for diagnostic
*  Supports WOL (Wake-On-Lan) functionality
*  Design for Testability with extensive testability feature and 95% fault coverage
*  Power consumption (100Base-TX) less than 140mW
2.2.10.9. PCle
e  Complies with PCl Express Base 2.0 Specification
*  Embedded PCl Express PHY,supports x1 Gen2(5.0 Gbps) lane
*  Only supports Root Complex(RC) mode
. Maximum payload size: 256 bytes
e Supports 2 Inbound windows and 2 Outbound windows
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2.2.10.10. CIR Transmitter

*  Supports arbitrary wave generator
*  Configurable carrier frequency

* 128 bytes FIFO for data buffer

*  Interrupt and DMA supported

2.2.10.11. CIR Receiver

. Flexible receiver for consumer IR remote control
*  Programmable FIFO thresholds

*  64x8 bits FIFO for data buffer

¢ Sample clock up to 1IMHz

2.2.10.12. One Wire

¢  Hardware implement of 1-wire protocol

*  Supports master function
*  Supports simple mode and standard mode

2.2.11. Package

o FBGA 451 balls, 0.65mm ball pitch, 15mm x 15mm

H6 V200 User Manual(Revision 1.1) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 68



AuwiNer

Overview

2.3. System Block Diagram

Figure 2-1 shows the block diagram of H6 V200 processor.
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Figure 2-1. H6 V200 Block Diagram
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Chapter 3 System

The chapter describes the H6 V200 system from following sections:

Memory Mapping

Boot System

CCcu

CPUX Configuration
IOMMU

System Configuration
Timer

High Speed Timer

PWM

DMA

GIC

Message Box

Spinlock

Crypto Engine

Embedded Crypto Engine
Security ID

Thermal Sensor Controller
RTC

PSI

ATE Controller

Port Controller(CPUX-PORT)
Port Controller(CPUS-PORT)
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3.1. Memory Mapping

Module Address(It is for Cluster CPU) Size(Bytes)
N-BROM 0x0000 0000—0x0000 9FFF 40K
S-BROM 0x0000 0000—0x0000 FFFF 64K
SRAM A1l 0x0002 0000---0x0002 7FFF 32K
SRAM C 0x0002 8000---0x0004 5FFF 120K
SRAM A2 0x0010 0000---0x0010 3FFF 16K
0x0010 4000---0x0011 7FFF 80K
DE 0x0100 0000---O0x013F FFFF aM
DIO 0x0142 0000---0x0143 FFFF 128K
GPU 0x0180 0000---0x0183 FFFF 256K
CE_NS 0x0190 4000---0x0190 47FF 2K
CE_S 0x0190 4800---0x0190 4FFF 2K
EMCE 0x0190 5000---0x0190 5FFF 4K
CE_KEY_SRAM 0x0190 8000---0x0190 8FFF 4K
VE SRAM 0x01A0 0000---0x01BF FFFF 2M
VP9 0x01C0 0000---0x01CO OFFF 4K
VE 0x01CO EO00---0x01CO FFFF 8K
SYS_CFG 0x0300 0000---0x0300 OFFF 4K
CCu 0x0300 1000---0x0300 1FFF 4K
DMAC 0x0300 2000---0x0300 2FFF 4K
MSGBOX 0x0300 3000---0x0300 3FFF 4K
SPINLOCK 0x0300 4000---0x0300 4FFF 4K
HSTIMER 0x0300 5000---0x0300 5FFF 4K
SID 0x0300 6000---0x0300 6FFF 4K
TIMER 0x0300 9000---0x0300 93FF 1K
PWM 0x0300 A000---0x0300 A3FF 1K
GPIO 0x0300 BO00O---0x0300 B3FF 1K
PSI 0x0300 C000---0x0300 C3FF 1K
DCU 0x0301 0000---0x0301 FFFF 64K
GIC 0x0302 0000---0x0302 FFFF 64K
IOMMU 0x030F 0000---0x030F FFFF 64K
DRAM_CTRL 0x0400 2000---0x0400 5FFF 16K
NANDO 0x0401 1000---0x0401 1FFF 4K
SMHCO 0x0402 0000---0x0402 OFFF 4K
SMHC1 0x0402 1000---0x0402 1FFF 4K
SMHC2 0x0402 2000---0x0402 2FFF 4K
UARTO 0x0500 0000---0x0500 03FF 1K
UART1 0x0500 0400---0x0500 O7FF 1K
UART2 0x0500 0800---0x0500 OBFF 1K
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UART3 0x0500 0CO00---0x0500 OFFF 1K
TWIO 0x0500 2000---0x0500 23FF 1K
TWI1 0x0500 2400---0x0500 27FF 1K
TWI2 0x0500 2800---0x0500 2BFF 1K
TWI3 0x0500 2C00---0x0500 2FFF 1K
SCRO 0x0500 5000---0x0500 53FF 1K
SCR1 0x0500 5400---0x0500 57FF 1K
SPIO 0x0501 0000---0x0501 OFFF 4K
SPI1 0x0501 1000---0x0501 1FFF 4K
EMAC 0x0502 0000---0x0502 FFFF 64K
TSO 0x0506 0000---0x0506 OFFF 4K
THS 0x0507 0400---0x0507 O7FF 1K
CIR_TX 0x0507 1000---0x0507 13FF 1K
12S/PCM3 0x0508 FO00---0x0508 FFFF 4K
12S/PCMO 0x0509 0000---0x0509 OFFF 4K
12S/PCM1 0x0509 1000---0x0509 1FFF 4K
12S/PCM2 0x0509 2000---0x0509 2FFF 4K
OWA 0x0509 3000---0x0509 33FF 1K
DMIC 0x0509 5000---0x0509 53FF 1K
Audio HUB 0x0509 7000---0x0509 7FFF 4K
USBO(USB2.0_0OTG) 0x0510 0000---Ox051F FFFF 1M
USB1(USB3.0_HOST) 0x0520 0000---0x052F FFFF 1M
USB3(USB2.0_HOST) 0x0531 1000---0x0531 1FFF 4K
PCle 0x0540 0000---Ox054F FFFF 1M
HDMI_TX0(1.4/2.0) 0x0600 0000---0x060F FFFF 1M
DISP_IF_TOP 0x0651 0000---0x0651 OFFF 4K
TCON_LCD 0x0651 1000---0x0651 1FFF 4K
TCON_TV 0x0651 5000---0x0651 5FFF 4K
CSI_SRAM 0x0660 0000---0x0661 FFFF 128K
CslI 0x0662 0000---0x0663 FFFF 128K
RTC 0x0700 0000---0x0700 O3FF 1K
R_CPUS_CFG 0x0700 0400---0x0700 OBFF 2K
R_PRCM 0x0701 0000---0x0701 O3FF 1K
R_TIMER 0x0702 0000---0x0702 O3FF 1K
R_WDOG 0x0702 0400---0x0702 O7FF 1K
R_TWDOG 0x0702 0800---0x0702 OBFF 1K
R_PWM 0x0702 0C00---0x0702 OFFF 1K
R_INTC 0x0702 1000---0x0702 13FF 1K
R_GPIO 0x0702 2000---0x0702 23FF 1K
R_CIR_RX 0x0704 0000---0x0704 O3FF 1K
R_OWC 0x0704 0400---0x0704 O7FF 1K
R_UART 0x0708 0000---0x0708 O3FF 1K
R_TWI 0x0708 1400---0x0708 17FF 1K
CPU_SYS_CFG 0x0810 0000---0x0810 O3FF 1K
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CNT_R 0x0811 0000---0x0811 OFFF 4K
CNT_C 0x0812 0000---0x0812 OFFF 4K
CO_CPUX_CFG 0x0901 0000---0x0901 OFFF 4K
CO_CPUX_MBIST 0x0902 0000---0x0902 OFFF 4K
DRAM SPACE 0x4000 0000---OxFFFF FFFF 3G
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3.2. Boot System

3.2.1. Overview

The H6 V200 system has several ways to boot. It has an integrated the on-chip Boot ROM (BROM) which could be
considered the primary program-loader. On startup, H6 V200 starts to fetch the first instruction from address 0xO0,
where is the BROM located at.

The Boot system is split up into two parts :FEL and Media Boot. The task of FEL is to write the external data to the local
NVM,the task of the Media Boot is to loaded from NVM an effective and legitimate BOOTO up and running.

The Boot System includes the following features:

o Supports CPUO Boot Process and NON_CPUO Boot Process

. Supports Super Standby Wakeup Process

o Supports Hotplug Process

. Supports Mandatory Upgrade Process through SDCO and USB

. Supports GPIO Pin or eFuse to select the kind of boot media to boot
. Supports Normal Boot and Secure Boot

. Supports loads only certified firmware for Secure Boot

. Ensures that the Secure Boot is a trusted environment

3.2.2. Operations and Functional Descriptions

3.2.2.1. BROM System Security Setting

If the H6 V200 has implemented the ARM TrustZone technology,when the Secure Enable Bit is enabled,the H6 V200 will
enable the the ARM TrustZone technology.

So the BROM is divided into Normal BROM and Secure BROM. The Secure BROM protects against the potential threat of
attackers modifying areas of code or data in programmable memory .

On startup,the H6 V200 will read the Secure Enable Bit,if the bit is 0,then mapping Normal Brom code to address 0x0, or
mapping Secure Brom code to address 0x0.

3.2.2.2. Boot Select Description

The BROM system supports the following boot media:

H6 V200 User Manual(Revision 1.1) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 74



AuwiIner

System

. SD/MMC
. NAND FLASH
. SPI NOR FLASH

There are two ways of Boot Select:GPIO Pin Select and eFuse Select. The BROM will read the state of BOOT_MODE ,
according to the state of BOOT_MODE to decide whether GPIO pin or eFuse to select the kind of boot media to boot.
The BOOT_MODE is actually a bit in the SID. Table 3-1 shows BOOT_MODE Setting.

Table 3-1.BOOT_MODE Setting

BOOT_MODE]0] Boot Select Type
0 GPIO Pin Select
1 eFuse Select

If the state of the BOOT_MODE is 0,that is to choose the GPIO Pin ,which has two pins to select which boot media to
boot.Table 3-2 shows GPIO Pin Boot Select Setting.

Table 3-2. GPIO Pin Boot Select Setting

Pin_Boot_Select[0] Boot media
0 SMHCO->NAND FLASH->SMHC2->SPI_NOR
1 SMHCO->SMHC2->NAND FLASH->SPI_NOR

If the state of the BOOT_MODE is 1,that is to choose the eFuse .eFuse select has 12 bits,so each of the 3 bits is divided
into a group of the Boot Select ,so it has four groups of boot_select .Table 3-3 shows eFuse Boot Select Configure.

Table 3-3. eFuse Boot Select Configure

eFuse_Boot_Select_Cfg[11:0] Description

eFuse_Boot_Select[2:0] eFuse_Boot_Select_1
eFuse_Boot_Select[5:3] eFuse_Boot_Select_2
eFuse_Boot_Select[8:6] eFuse_Boot_Select_3
eFuse_Boot_Select[11:9] eFuse_Boot_Select_4

Table 3-4 describes each group of the eFuse Boot select settings. The first group to the third group are the same
settings,but the fourth group need to be careful.lf eFuse_Boot_Select_4 is set to 111,that means the way of the Try.The
way of Try is followed by SMHCO0,SMHC2,NAND FLASH,SPI NOR FLASH.

Table 3-4. eFuse Boot Select Setting

eFuse_Boot_Select_n Boot media
000 Try

001 NAND

010 SMHC2

011 SPI NOR FLASH
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100 Reserved
101 Reserved
110 Reserved
111 The next group of the eFuse_Boot_Select,when the n is
equal to 4,it will be a way of Try.

3.2.2.3. BROM System Description

3.2.2.3.1. Normal BROM Process

In Normal boot mode,the system boot will start from CPUO or NON_CPUO, BROM will read CPU ID number to
distinguish CPUO or NON_CPUO,then BROM will read the Hotplug Flag Regsiter and the Supper Standby Flag
Regsiter ,according to the flag whether to go through the appropriate process.Finally, BROM will read the state of the
FEL Pin,if the FEL Pin signal is detected to pull to high level, then the system will jump to the Try Media Boot process,or
jump to the mandatory upgrade process. Figure 3-1 shows the Normal BROM Process.

m NOTE

NON_CPUO means the CPU core n(n>0).
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Figure 3-1. Normal Mode Boot Process

3.2.2.3.2. Secure BROM Process

In Security Boot mode, after the fast boot process finishes, the system will go to run Security BROM software. Figure 3-2
shows the Secure BROM Process.
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Figure 3-2. Security Mode Boot Process

The Secure BROM includes the following features:

. Supports X509 certificate
. Supports cryptographic algorithms: AES128,SHA256,RSA2048,DES
. Supports OTP/eFuse

Before runing Security Boot software ,the software must check whether it has been modified or replaced,so the system
will check verify the integrity of the certificate,because the certificate has been using the RSA algorithm signature.The
system also uses the Crypto Engine (CE) hardware module to accelerate the speed of encryption and
decryption.Accordding to using standard cryptography to ensure that the firmware images can be trusted,so the Secure

BROM ensure the system security state is as expected.
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3.2.2.3.3. NON_CPUO Boot Process

If CPU ID is greater than 0,the system boot from boot from NON_CPUO,BROM will read the Soft Entry Address
Register,then jump the Soft Entry Address,and run NON_CPUO boot code. Figure 3-3 shows the NON_CPUO Boot

Process.
MOM_CPUD Boot
Starts

Read CPU ID

Mo
CPU D=0

Fun CPUD code

Y

Yes

Read Soft Entry
Address Register

l

Jump to The Soft
Entry Address

Run MON_CPUO
code

Figure 3-3. CPU-0+ Boot Process

1]

— NOTE

The Soft Entry Address Register is 0x070001BC.

3.2.2.4. CPUO Hot Plug Process

The Hot Plug flag determines whether the system will do hotplug boot. If CPU Hotplug Flag value is equal to

H6 V200 User Manual(Revision 1.1) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 79



AuwiIner

System

0xFA50392F, then read the Soft Entry Register and the system will jump to the Soft Entry Address. Figure 3-4 shows the
CPUO Hotplug Process.
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Run CPUD code
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Fead Soft Entry
Address Register

Y
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Entry &ddress

k4

I-"f Fun Hotplug \"I

\ code f’,;'
Figure 3-4. CPUO Hot Plug Process

— NOTE

The Hotplug Flag Register is 0x070001B8. The Soft Entry Address Register is 0x070001BC.

3.2.2.5. Super Standby Wakeup Process

Super Standby(SPSBY) wakeup will be started by CPUS, and will be carried on by CPUO after the CPUO released. If the
SPSBY register value is checked to be the SPSBY flag, then the system will go to SPSBY wakeup process.Figure 3-5 shows
the SPSBY Wakeup Process.
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Reset
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Figure 3-5. SPSBY Wakeup Process

During the SPSBY wakeup, the system will first check the SPSBY resume code pointed by SPSBY resume code pointer.If it
is right, then the system will run SPSBY wakeup, otherwise the system will jump to the Try Media Boot process.Figure
3-6 shows the SPSBY Resume Code Check Process.
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Figure 3-6. SPSBY Resume Code Check Process

¥

Try Media Boot
process

3.2.2.6. Mandatory Upgrade Process

If the FEL Pin signal is detected to pull low, then the system will jump to mandatory upgrade process. Figure 3-7 shows

the mandatory upgrade process.
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Figure 3-7. Mandatory Upgrade Process

1]

— NOTE

The FEL address of the Normal BROM is 0x20. The FEL address of the Secure BROM is 0x64.

3.2.2.7. FEL Process

When the system chooses to enter Mandatory Upgrade Process,then jump to the FEL Process.Figure 3-8 shows the FEL
process.
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3.2.2.8. Normal Try Media Boot Process

Figure 3-8. USB FEL Process

If the FEL Pin signal is detected to pulled to high level, then the system will jump to the Try Media Boot process.

Try Media Boot Process will read the state of BOOT_MODE register,according to the state of BOOT_MODE, GPIO pin or
Efuse is descided to select which boot media to boot.Figure 3-9 shows Normal BROM GPIO Pin Boot Select Process.
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Figure 3-9. GPIO Pin Boot Select Process

Figure 3-10 shows Normal BROM eFuse Boot Select Process.
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For Secure Try Media Boot Process,the system will verify the integrity of the certificate. Figure 3-11 shows Secure BROM

GPIO Pin Boot Select Process.
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Figure 3-12 shows Secure BROM eFuse Boot Select Process.
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3.3. CCU

3.3.1. Overview

The CCU controls the PLLs configuration and most of the clock generation, division, distribution, synchronization and
gating. CCU input signals include the external clock for the reference frequency (24MHz). The outputs from CCU are
mostly clocks to other blocks in the system.

Features:

¢ 11PLLs

. Bus Source and Divisions
*  Clock Output Control

¢  PLL Bias Control

*  PLL Tunning Control

¢ PLL Pattern Control

*  Configuring Modules Clock
*  Bus Clock Gating

*  Bus Software Reset

*  PLL Lock Control

3.3.2. Operations and Functional Descriptions

3.3.2.1. System Bus Tree

Figure 3-13 shows a block diagram of the System Bus Tree.
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Figure 3-13. System Bus Tree

3.3.2.2. Bus Clock Tree

Figure 3-14 shows a block diagram of the Bus Clock Tree.
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3.3.2.3. Module Clock Tree
Figure 3-15 shows a block diagram of the Module Clock Tree.
» USBO/1/3. HDMI. CSI. Timer. GPIO. PWM
N CPUX. CPUX_AXI. PSI. AHB1. AHB2. AHB3. APB1. APB2. MBUS. CE. AVS.
NAND. SMHCO/1/2. SID. EMAC. SPIO/1., TS. CIR-TX
DCXO0 24 MHz
MBUS. PCIE_REF
MBUS. DE. CE. EMCE. VP9. NAND. SMHCO/1/2. SPIO/1.
HDMI_CEC
- PSI. AHB1. AHB2. AHB3. APB1. APB2. DI. NAND. SPIO/1.
TS\ PCIE_MAXI. CSI_MST. CSI_TOP. HDMI_HDCP
DI\ NAND. SMHCO0/1/2. SPIO/1.

CsI_MST

DI. NAND. SPIO/1. HDMI_HDCP

TCON_LCD. TCON_TV

HDMI, TCON_LCD. TCON_TV. CSI_TOP. CS|_MST

HDMI. TCON_LCD. TCON_TV

:

12S/PCM0/1/2/3. OWA. DMIC. AUDIO_HUB

125/PCM0/1/2/3. OWA. DMIC. AUDIO_HUB

125/PCM0/1/2/3. OWA. DMIC. AUDIO_HUB

Externa 32k
_ CPUX. CPUX_AXI. PSI. AHB1. AHB2. AHB3. APB1. APB2.
RTC_32K
= CIR-TX. SMHCO/1. USBO/1/3. HDMI. TIMER. GPIO
Figure 3-15. Module Clock Tree
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3.3.2.4. PLL Clock Frequency
Table 3-5. PLL Clock Frequency
table parating | Actua parating | Sprea oc
Stabl (0} i A | (o] i S d . Lock
PLLs Linear FM | Rate Control | Pk-Pk Duty .
Frequency Frequency Spectrum Time
288MHz~5.0GHz
PLL_CPUX (24*N) 288MHz~2.0GHz No No No < 200ps Yes 1.5ms
200MHz~800MHz(< 200ps)
180MHz~3.0GHz
PLL_DDRO 192MHz~2.0GHz Yes No No 800MHz~1.3GHz(< 140ps) Yes 2ms
(24*N/M0/M1)
1.3GHz~2.0GHz(< 100ps)
180MHz~3.0GHz
_ . z o o] o < ps es us
PLL_PERIO(4X) 2.4GH N N N 200 Y 500
(24*N/M0/M1)
180MHz~3.0GHz
_ . z es o o < ps es us
PLL_PERI1(4X) 2.4GH Y N N 200 Y 500
(24*N/M0/M1)
180MHz~3GHz
PLL_GPU 168MHz~800MHz Yes No No < 200ps Yes 500us
(24*N/M0/M1)
180MHz~3.0GHz
. z z es o] o < ps es us
PLL_VIDEOO(4X) 192MHz~1200MH Y N N 200 Yo 500
(24*N/M)
180MHz~3.0GHz
. z z es o] o < ps es us
PLL_VIDEO1(4X) 192MHz~1200MH Y N N 200 Yo 500
(24*N/M)
180MHz~3.0GHz
PLL_VE 192MHz~800MHz Yes No No < 200ps Yes 500us
(24*N/M0/M1)
180MHz~3.0GHz
PLL_DE 192MHz~600MHz Yes No No < 200ps Yes 500us
(24*N/M0/M1)
180MHz~3.0GHz
PLL_HSIC 480MHz Yes No No < 200ps Yes 500us
(24*N/M0/M1)
24.576MHz
24.576 MHz 52 5792MH
. z
PLL_AUDIO 22.5792MHz Yes No No < 200ps Yes(M0=2) | 500us
) ) (24.576*8)M
(24*N/div1/div2)
(22.5792*8)M
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3.3.2.5. Typical Applications

PLL Applications: use the available clock sources to generate clock roots to various parts of the chip. In practical

application, other PLLs do not support dynamic frequency scaling except for PLL_CPUX.

Table 3-6. PLLs Typical Applications

PLLs Typical Applications Dynamic Frequency Scaling(DFS)
PLL_CPUX CPUX Support
PLL_DDRO MBUS,DRAM Not Support
PLL_PERIO(4X) MBUS,PCIE Not Support
PLL_PERIO(2X) MBUS, DE,G2D,CE,NANDO/1,SMHCO0/1/2,SPI0/1 Not Support
PLL_PERIO(1X) PSI,AHB1,AHB2,AHB3,APB1,APB2, Not Support
DI,NAND,SPI10/1 ,TS,CSI_MST,CSI_TOP

PLL_PERI1(2X) DI,NAND,SMHCO0/1/2,SP10/1,CSI_MST Not Support
PLL_PERI1(1X) DI,NAND ,SPI10/1,HDMI_HDCP Not Support
PLL_GPU GPU Support
PLL_VIDEOO(4X) TCON_LCD,TCON_TV Not Support
PLL_VIDEOO(1X) TCON_LCD,TCON_TV, HDMI, CSI_TOP,CSI_MST Not Support
PLL_VIDEO1(4X) TCON_TV Not Support
PLL_VIDEO1(1X) TCON_TV,TCON_LCD,HDMI Not Support
PLL_VE VE,CSI_TOP Not Support
PLL_DE DE Not Support
PLL_AUDIO 12S/PCMO,12S/PCM1,12S/PCM2,12S/PCM3,0WA,DMIC, Not Support

AUDIO_CODEC

1]

— NOTE

All module clocks do not support DFS unless other noted. Because when switching module clock source or adjusting

division-ratio, the burr or transient instability may be generated, which will hang dead the module.

3.3.3. Programming Guildlines

3.3.3.1. PLL

(1) In practical application, other PLLs do not support dynamic frequency scaling except for PLL_CPUX and PLL_GPU.

(2) The user guide of PLL Lock(using PLL_CPUX as an example)

(a).PLL_CPUX from close to open:
>  Write O to the bit29 of PLL_CPUX_CTRL_REG.
»  Configure the parameters (N,K,M,P) of PLL_CPUX_CTRL_REG.
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Write 1 to the Enable bit of CPU PLLPLL_CPUX_CTRL_REG.
Write 1 to the bit29 of PLL_CPUX_CTRL_REG.
Read the bit28 of PLL_CPUX_CTRL_REG, when it is 1, then CPUX PLL is locked.
>  Delay 20us.
(b).PLL_CPUX frequency conversion:
»  Write 0 to the bit29 of PLL_CPUX_CTRL_REG.
»  Configure the parameters (N,K,M,P) of PLL_CPUX_CTRL_REG.
»  Write 1 to the bit29 of PLL_CPUX_CTRL_REG.
» Read the bit28 of PLL_CPUX_CTRL_REG, when it is 1, then CPUX PLL is locked.
>  Delay 20us.
(c).PLL_CPU from open to close:
»  Write 0 to the Enable bit of PLL_CPUX_CTRL_REG.
>  Write 0 to the bit29 of PLL_CPUX_CTRL_REG.

Y VYV V

3.3.3.2. BUS

(1) When setting the BUS clock , you should set the division factor firstly, and after the division factor becomes valid,
switch the clock source. The clock source will be switched after at least three clock cycles.
(2) The BUS clock should not be dynamically changed in most applications.

3.3.3.3. Clock Switch

Make sure that the clock source output is valid before the clock source switch, and then set a proper divide ratio; after
the division factor becomes valid, switch the clock source.

3.3.3.4. Gating and Reset

Make sure that the reset signal has been released before the release of module clock gating.

3.3.4. Register List

Module Name Base Address

ccu 0x0300 1000

Register Name Offset Description
PLL_CPUX_CTRL_REG 0x0000 PLL_CPUX Control Register
PLL_DDRO_CTRL_REG 0x0010 PLL_DDRO Control Register
PLL_PERIO_CTRL_REG 0x0020 PLL_PERIO Control Register
PLL_PERI1_CTRL_REG 0x0028 PLL_PERI1 Control Register
PLL_GPU_CTRL_REG 0x0030 PLL_GPU Control Register
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PLL_VIDEOO_CTRL_REG 0x0040 PLL_VIDEOO Control Register
PLL_VIDEO1 CTRL_REG 0x0048 PLL_VIDEO1 Control Register
PLL_VE_CTRL_REG 0x0058 PLL_VE Control Register
PLL_DE_CTRL_REG 0x0060 PLL_DE Control Register
PLL_HSIC_CTRL_REG 0x0070 PLL_HSIC Control Register
PLL_AUDIO_CTRL_REG 0x0078 PLL_AUDIO Control Register
PLL_DDRO_PAT_REG 0x0110 PLL_DDRO Pattern Register
PLL_PERI1_PATO_REG 0x0128 PLL_PERI1 PatternO Register
PLL_PERI1_PAT1_REG 0x012C PLL_PERI1 Patternl Register
PLL_GPU_PATO_REG 0x0130 PLL_GPU PatternO Register
PLL_GPU_PAT1_REG 0x0134 PLL_GPU Patternl Register
PLL_VIDEOO_PATO_REG 0x0140 PLL_VIDEOQ PatternO Register
PLL_VIDEOO_PAT1_REG 0x0144 PLL_VIDEOO Patternl Register
PLL_VIDEO1_PATO_REG 0x0148 PLL_VIDEOZ1 PatternO Register
PLL_VIDEO1_PAT1_REG 0x014C PLL_VIDEO1 Patternl Register
PLL_VE_PATO_REG 0x0158 PLL_VE PatternO Register
PLL_VE_PAT1_REG 0x015C PLL_VE Patternl Register
PLL_DE_PATO_REG 0x0160 PLL_DE PatternO Register
PLL_DE_PAT1_REG 0x0164 PLL_DE Patternl Register
PLL_HSIC_PATO_REG 0x0170 PLL_HSIC PatternO Register
PLL_HSIC_PAT1_REG 0x0174 PLL_HSIC Patternl Register
PLL_AUDIO_PATO_REG 0x0178 PLL_AUDIO PatternO Register
PLL_AUDIO_ PAT1_REG 0x017C PLL_AUDIO Patternl Register
PLL_CPUX_BIAS_REG 0x0300 PLL_CPUX Bias Register
PLL_DDRO_BIAS_REG 0x0310 PLL_DDRO Bias Register
PLL_PERIO_BIAS_REG 0x0320 PLL_PERIO Bias Register
PLL_PERI1_BIAS_REG 0x0328 PLL_PERI1 Bias Register
PLL_GPU_BIAS_REG 0x0330 PLL_GPU Bias Register
PLL_VIDEOO_BIAS_REG 0x0340 PLL_VIDEOO Bias Register
PLL_VIDEO1_BIAS_REG 0x0348 PLL_VIDEO1 Bias Register
PLL_VE_BIAS_REG 0x0358 PLL_VE Bias Register
PLL_DE_BIAS_REG 0x0360 PLL_DE Bias Register
PLL_ISP_BIAS_REG 0x0368 PLL_ISP Bias Register
PLL_HSIC_BIAS_REG 0x0370 PLL_HSIC Bias Register
PLL_AUDIO_BIAS_REG 0x0378 PLL_AUDIO Bias Register
PLL_CPUX_TUN_REG 0x0400 PLL_CPUX Tunning Register
CPUX_AXI_CFG_REG 0x0500 CPUX_AXI Configuration Register
PSI_AHB1_AHB2_CFG_REG 0x0510 PSI_AHB1_AHB2 Configuration Register
AHB3_CFG_REG 0x051C AHB3 Configuration Register
APB1_CFG_REG 0x0520 APB1 Configuration Register
APB2_CFG_REG 0x0524 APB2 Configuration Register
CCl400_CFG_REG 0x0530 CCl400 Configuration Register
MBUS_CFG_REG 0x0540 MBUS Configuration Register
DE_CLK_REG 0x0600 DE Clock Register
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DE_BGR_REG 0x060C DE Bus Gating Reset Register
DI_CLK_REG 0x0620 DI Clock Register
DI_BGR_REG 0x062C DI Bus Gating Reset Register
GPU_CLK_REG 0x0670 GPU Clock Register
GPU_BGR_REG 0x067C GPU Bus Gating Reset Register
CE_CLK_REG 0x0680 CE Clock Register
CE_BGR_REG 0x068C CE Bus Gating Reset Register
VE_CLK_REG 0x0690 VE Clock Register
VE_BGR_REG 0x069C VE Bus Gating Reset Register
EMCE_CLK_REG 0x06B0 EMCE Clock Register
EMCE _BGR_REG 0x06BC EMCE Bus Gating Reset Register
VP9_CLK_REG 0x06C0 VP9 Clock Register
VP9 BGR_REG 0x06CC VP9 Bus Gating Reset Register
DMA_BGR_REG 0x070C DMA Bus Gating Reset Register
MSGBOX_BGR_REG 0x071C MessageBox Bus Gating Reset Register
SPINLOCK_BGR_REG 0x072C Spinlock Bus Gating Reset Register
HSTIMER_BGR_REG 0x073C HSTimer Bus Gating Reset Register
AVS_CLK_REG 0x0740 AVS Clock Register
DBGSYS_BGR_REG 0x078C DBGSYS Bus Gating Reset Register
PSI_BGR_REG 0x079C PSI Bus Gating Reset Register
PWM_BGR_REG 0x07AC PWM Bus Gating Reset Register
IOMMU_BGR_REG 0x07BC IOMMU Bus Gating Reset Register
DRAM_CLK_REG 0x0800 DRAM Clock Register
MBUS_MST_CLK_GATING_REG 0x0804 MBUS Master Clock Gating Register
DRAM_BGR_REG 0x080C DRAM Bus Gating Reset Register
NAND_O_CLK_REG 0x0810 NANDO Clock Register
NAND_1_CLK_REG 0x0814 NAND1 Clock Register
NAND_BGR_REG 0x082C NAND Bus Gating Reset Register
SMHCO_CLK_REG 0x0830 SMHCO Clock Register
SMHC1_CLK_REG 0x0834 SMHC1 Clock Register
SMHC2_CLK_REG 0x0838 SMHC2 Clock Register
SMHC_BGR_REG 0x084C SMHC Bus Gating Reset Register
UART_BGR_REG 0x090C UART Bus Gating Reset Register
TWI_BGR_REG 0x091C TWI Bus Gating Reset Register
SCR_BGR_REG 0x093C SCR Bus Gating Reset Register
SPI0_CLK_REG 0x0940 SPI0 Clock Register
SPI1_CLK_REG 0x0944 SPI1 Clock Register
SPI_BGR_REG 0x096C SPI Bus Gating Reset Register
EMAC_BGR_REG 0x097C EMAC Bus Gating Reset Register
TS_CLK_REG 0x09B0 TS Clock Register
TS_BGR_REG 0x09BC TS Bus Gating Reset Register
IRTX_CLK_REG 0x09C0 CIR-TX Clock Register
IRTX_BGR_REG 0x09CC CIR-TX Bus Gating Reset Register
THS_BGR_REG O0x09FC THS Bus Gating Reset Register

H6 V200 User Manual(Revision 1.1) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 97




Auwiner

System
12S/PCM3_CLK_REG 0x0AO0C 12S/PCM3 Clock Register
12S/PCMO_CLK_REG 0x0A10 12S/PCMO Clock Register
12S/PCM1_CLK_REG 0x0A14 12S/PCM1 Clock Register
12S/PCM2_CLK_REG 0x0A18 12S/PCM2 Clock Register
12S/PCM_BGR_REG O0x0A1C 12S/PCM Bus Gating Reset Register
OWA_CLK_REG 0x0A20 OWA Clock Register
OWA_BGR_REG 0x0A2C OWA Bus Gating Reset Register
DMIC_CLK_REG 0x0A40 DMIC Clock Register
DMIC_BGR_REG 0x0A4C DMIC Bus Gating Reset Register
AUDIO_HUB _CLK_REG 0x0A60 AUDIO_HUB Clock Register
AUDIO_HUB_BGR_REG 0x0A6C AUDIO_HUB Bus Gating Reset Register
USBO_CLK_REG 0x0A70 USBO Clock Register
USB1_CLK_REG O0x0A74 USB1 Clock Register
USB3_CLK_REG 0x0A7C USB3 Clock Register
USB_CGR_REG 0x0A8C USB Clock Gating Reset Register
PCIE_REF_CLK_REG 0x0ABO PCIE REF Clock Register
PCIE_AXI_CLK_REG 0x0AB4 PCIE AXI Clock Register
PCIE_AUX_CLK_REG 0x0AB8 PCIE AUX Clock Register
PCIE_CGR_REG Ox0ABC PCIE Clock Gating Reset Register
cHDMI_CLK_REG 0x0B00 HDMI Clock Register
HDMI_SLOW_CLK_REG 0x0B04 HDMI Slow Clock Register
HDMI_CEC_CLK_REG 0x0B10 HDMI CEC Clock Register
HDMI_BGR_REG 0x0B1C HDMI Bus Gating Reset Register
DISPLAY_IF_TOP_BGR_REG 0x0B5C DISPLAY_IF_TOP Bus Gating Reset Register
TCON_LCD_CLK_REG 0x0B60 TCON_LCD Clock Register
TCON_LCD_BGR_REG 0x0B7C TCON_LCD Bus Gating Reset Register
TCON_TV_CLK_REG 0x0B80 TCON_TV Clock Register
TCON_TV_BGR_REG 0x0B9C TCON_TV Bus Gating Reset Register
CSI_MISC_CLK_REG 0x0C00 CSI MISC Clock Register
CSI_TOP_CLK_REG 0x0C04 CSI TOP Clock Register
CSI_MST_CLKO_REG 0x0C08 CSI Master ClockO Register
CSI_BGR_REG 0x0c2C CSI Bus Gating Reset Register
HDMI_HDCP_CLK_REG 0x0C40 HDMI HDCP Clock Register
HDMI_HDCP _CLK_REG 0x0C4C HDMI HDCP Clock Register
CCU_SEC_SWITCH_REG 0xOF00 CCU Security Switch Register
PLL_LOCK_DBG_CTRL_REG 0x0F04 PLL Lock Debug Control Register
3.3.5. Register Description
3.3.5.1. PLL_CPUX Control Register (Default Value: 0x0200_1000)

Offset: 0x0000 Register Name: PLL_CPUX_CTRL_REG
Bit ‘ Read/Write ‘ Default/Hex Description
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31

R/W

0x0

PLL_ENABLE.

0: Disable.

1: Enable.

The PLL_CPUX= 24MHz*N/P.

1]

— NOTE
The PLL_CPUX output clock must be in the range of 200MHz~3GHz.
Its default value is 408MHz.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)

27

/

26:24

R/W

0x2

PLL_LOCK_TIME.

PLL Lock Time.

This bit is a stepping range from a frequency to another frequency,it can
adjust the speed of clock changing.

23:18

/

17:16

R/W

0x0

PLL_OUT_EXT_DIVP.

PLL Output External Divider P.

00:1

01:2

10: 4

11:/

When output clock is less than 288MHz,clock frequency is outputted by
dividing P.

15:8

R/W

0x10

PLL_FACTOR_N

PLL Factor N.

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N should be more than or equal to 11

7:2

/

1:0

R/W

0x0

PLL_FACTOR_M.

PLL Factor M

M = PLL_FACTOR_M +1
PLL_FACTOR_M is from 0 to 3.

M is only used for backdoor testing.
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3.3.5.2. PLL_DDRO Control Register (Default Value: 0x0000_2301)

Offset: 0x0010

Register Name: PLL_DDRO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable.

1: Enable.

The PLL_DDRO = 24MHz*N/MO0O/M1.
PLL_DDRO is 432MHz by default.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)

27:25

/

24

R/W

0x0

PLL_SDM_ENABLE.
0: Disable.
1: Enable.

23:16

/

15:8

R/W

0x23

PLL_FACTOR_N

PLL Factor N.

N= PLL_FACTOR_N +1

PLL_FACTOR_N is from O to 254.

In application, PLL_FACTOR_N should be more than or equal to 11.

7:2

/

R/W

0x0

PLL_INPUT_DIV_ML1.

PLL Input Div M1.
M1=PLL_INPUT_DIV_M1+1
PLL_INPUT_DIV_M1 is from 0 to 1.

R/W

0x1

PLL_OUTPUT_DIV_MO.

PLL Output Div MO.
MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from 0 to 1.

3.3.5.3. PLL_PERIO Control Register (Default Value: 0x0000_6300)

Offset: 0x0020

Register Name: PLL_PERIO_CTRL_REG

Bit Read/Write Default/Hex Description
PLL_ENABLE.
31 R/W 0x0 0: Disable.
1: Enable.
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The PLL_PERIO(4X) = 24MHz*N/M0/M1.

The PLL_PERIO(2X) = (24MHz*N/MO0/M1)/2.

The PLL_PERIO(1X) = (24MHz*N/MO0/M1)/4.

PLL_PERIO(4X) is 2.4GHz by default.

PLL_PERIO(4X) output clock should be 2.4GHz. It is not suggested to change
this parameter.

30 /

/

29 R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28 R

0x0

LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)

27:16 |/

/

15:8 R/W

0x63

PLL_FACTOR_N

PLL Factor N.

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N should be more than or equal to 11

7:2 /

/

1 R/W

0x0

PLL_INPUT_DIV_M1.

PLL Input Div M1.
M1=PLL_INPUT_DIV_M1 +1
PLL_INPUT_DIV_M1 is from O to 1.

0 R/W

0x0

PLL_OUTPUT_DIV_MO.

PLL Output Div MO.
MO=PLL_OUTPUT_DIV_MO +1
PLL_OUTPUT_DIV_MO is from 0 to 1.

3.3.5.4. PLL_PERI1 Control Register (Default Value: 0x0000_6300)

Offset: 0x0028

Register Name: PLL_PERI1_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

PLL_ENABLE.

0: Disable.

1: Enable.

The PLL_PERI1(4X) = 24MHz*N/MO/M1.

The PLL_PERI1(2X) = (24MHz*N/MO0O/M1)/2.

The PLL_PERI1(1X) = (24MHz*N/M0O/M1)/A.

PLL_PERI1(4X) is 2.4GHz by default.

PLL_PERI1(4X) output clock should be 2.4GHz. It is not suggested to change
this parameter.

30 /

/

/
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29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)

27:25

/

24

R/W

0x0

PLL_SDM_ENABLE.
0: Disable.
1: Enable.

23:16

/

15:8

R/W

0x63

PLL_FACTOR_N

PLL Factor N.

N=PLL_FACTOR_N +1
PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N should be more than or equal to 11.

7:2

/

R/W

0x0

PLL_INPUT_DIV_M1.

PLL Input Div M1.
M1=PLL_INPUT_DIV_M1 +1
PLL_INPUT_DIV_M1 is from O to 1.

R/W

0x0

PLL_OUTPUT_DIV_MO.

PLL Output Div MO.
MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from 0 to 1.

3.3.5.5. PLL_GPU Control Register (Default Value: 0x0000_2301)

Offset: 0x0030

Register Name: PLL_GPU_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable.

1: Enable.

The PLL_GPU = 24MHz*N/MO0/M1.
PLL_GPU is 432MHz by default.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)
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27:25

/

24

R/W

0x0

PLL_SDM_ENABLE.
0: Disable.
1: Enable.

23:16

/

15:8

R/W

0x23

PLL_FACTOR_N

PLL Factor N.

N= PLL_FACTOR_N +1
PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N should be more than or equal to 11.

7:2

/

R/W

0x0

PLL_INPUT_DIV_M1.

PLL Input Div M1.
M1=PLL_INPUT_DIV_M1 +1
PLL_INPUT_DIV_M1 is from O to 1.

R/W

Ox1

PLL_OUTPUT_DIV_MO.

PLL Output Div MO.
MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from O to 1.

3.3.5.6. PLL_VIDEOO Control Register (Default Value: 0x0000_6203)

Offset: 0x0040

Register Name: PLL_VIDEOO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable.

1: Enable.

For application,

PLL_VIDEOO(4X)= 24MHz*N/M.
PLL_VIDEOO(1X)=24MHz*N/M/4.
PLL_VIDEOO is 1188MHz by default.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)

27:25

/

24

R/W

0x0

PLL_SDM_ENABLE.
0: Disable.
1: Enable.

23:16

/

/

/
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15:8 R/W

0x62

PLL_FACTOR_N

PLL Factor N.

N=PLL_FACTOR_N +1
PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N should be more than or equal to 11

7:2 /

/

1 R/W

Ox1

PLL_INPUT_DIV_M.

PLL Input Div M.
M1=PLL_INPUT_DIV_M +1
PLL_INPUT_DIV_M is from O to 1.

0 R/W

Ox1

PLL_OUTPUT_DIV_D.

PLL Output Div D. ( This factor is used for testing.)
MO=PLL_OUTPUT DIV_ D +1
PLL_OUTPUT_DIV_D is from O to 1.

For test, PLL_VIDEOO(4X) =24MHz*N/M/D

3.3.5.7. PLL_VIDEOL1 Control Register (Default Value: 0x0000_6203)

Offset: 0x0048

Register Name: PLL_VIDEO1_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

PLL_ENABLE.

0: Disable.

1: Enable.

For application,

PLL_VIDEO1(4X)= 24MHz*N/M.
PLL_VIDEO1(1X)=24MHz*N/M/4.
PLL_VIDEOO is 1188MHz by default.

30 /

/

29 R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28 R

0x0

LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)

27:25 |/

/

24 R/W

0x0

PLL_SDM_ENABLE.
0: Disable.
1: Enable.

23:16 |/

/

15:8 R/W

0x62

PLL_FACTOR_N

PLL Factor N.

N=PLL_FACTOR_N +1
PLL_FACTOR_N is from 0 to 254.
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In application, PLL_FACTOR_N should be more than or equal to 11

7:2

/

R/W

Ox1

PLL_INPUT_DIV_M.

PLL Input Div M.
M1=PLL_INPUT_DIV_M +1
PLL_INPUT_DIV_M is from O to 1.

R/W

Ox1

PLL_OUTPUT_DIV_D.

PLL Output Div D.( This factor is used for testing.)
MO=PLL_OUTPUT DIV D +1
PLL_OUTPUT_DIV_MO is from 0 to 1.

For test, PLL_VIDEO1(4X) =24MHz*N/M/D

3.3.5.8. PLL_VE Control Register (Default Value: 0x0000_2301)

Offset: 0x0058

Register Name: PLL_VE_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable.

1: Enable.

The PLL_VE = 24MHz*N/MO0/M1.
PLL_VE is 432MHz by default.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)

27:25

/

24

R/W

0x0

PLL_SDM_ENABLE.
0: Disable.
1: Enable.

23:16

/

15:8

R/W

0x23

PLL_FACTOR_N

PLL Factor N.

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N should be more than or equal to 11

7:2

/

R/W

0x0

PLL_INPUT_DIV_M1.

PLL Input Div M1.
M1=PLL_INPUT_DIV_M1+1
PLL_INPUT_DIV_M1 is from O to 1.
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R/W

Ox1

PLL_OUTPUT_DIV_MO.

PLL Output Div MO.
MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from 0 to 1.

3.3.5.9. PLL_DE Control Register (Default Value: 0x0000_2301)

Offset: 0x0060

Register Name: PLL_DE_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable.

1: Enable.

The PLL_DE = 24MHz*N/MO0/M1.
PLL_DE is 432MHz by default.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)

27:25

/

24

R/W

0x0

PLL_SDM_ENABLE.
0: Disable.
1: Enable.

23:16

/

15:8

R/W

0x23

PLL_FACTOR_N

PLL Factor N.

N= PLL_FACTOR_N +1

PLL_FACTOR_N is from O to 254.

In application, PLL_FACTOR_N should be more than or equal to 11

7:2

/

R/W

0x0

PLL_INPUT_DIV_M1.

PLL Input Div M1.
M1=PLL_INPUT_DIV_M1 +1
PLL_INPUT_DIV_M1 is from 0 to 1.

R/W

Ox1

PLL_OUTPUT_DIV_MO.

PLL Output Div MO.
MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from O to 1.
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3.3.5.10. PLL_HSIC Control Register (Default Value: 0x0000_2701)

Offset: 0x0070

Register Name: PLL_HSIC_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable.

1: Enable.

The PLL_HSIC = 24MHz*N/M0/M1.
PLL_HSCI is 480MHz by default.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK
0:Unlocked
1: Locked (It indicates that the PLL has been stable.)

27:25

/

24

R/W

0x0

PLL_SDM_ENABLE.
0: Disable.
1: Enable.

23:16

/

15:8

R/W

0x27

PLL_FACTOR_N

PLL Factor N.

N= PLL_FACTOR_N +1

PLL_FACTOR_N is from O to 254.

In application, PLL_FACTOR_N should be more than or equal to 11

7:2

/

R/W

0x0

PLL_INPUT_DIV_ML1.

PLL Input Div M1.
M1=PLL_INPUT_DIV_M1+1
PLL_INPUT_DIV_M1 is from 0 to 1.

R/W

0x1

PLL_OUTPUT_DIV_MO.

PLL Output Div MO.
MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from 0 to 1.

3.3.5.11. PLL_AUDIO Control Register (Default Value: 0x0014_2A01)

Offset: 0x0078

Register Name: PLL_AUDIO_CTRL_REG

Bit

‘ Read/Write ‘ Default/Hex

Description
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PLL_ENABLE.
0: Disable.
1: Enable.
31 R/W 0x0 This PLL is for Audio.
The PLL_AUDIO = 24MHz*N/(Input_div+1)/(Output_div+1)/(P+1).
PLL_AUDIO(4X) = 24MHz*N/(Input_div+1)/2
PLL_AUDIO is 24.5714 MHz by default.
30 / / /
LOCK_ENABLE
29 R/W X0 Lock. Enable
0: Disable
1: Enable
LOCK
28 R 0x0 0:Unlocked
1: Locked (It indicates that the PLL has been stable.)
27:25 |/ / /
PLL_SDM_ENABLE.
24 R/W 0x0 0: Disable.
1: Enable.
23:22 |/ / /
PLL_POST_DIV_P.
21116 | R/W Ox14 PLL Post-div P.
P=PLL_POST_DIV_P +1
PLL_POST_DIV_P is from 0 to 63.
PLL_FACTOR_N
PLL Factor N.
15:8 R/W 0x2A N= PLL_FACTOR_N +1
PLL_FACTOR_N is from 0 to 254.
In application, PLL_FACTOR_N should be more than or equal to 11
7:2 / / /
PLL_INPUT_DIV_M1.
1 R/W O0x0 PLL Input Div M1.
M1=PLL_INPUT_DIV_M1+1
PLL_INPUT_DIV_M1 is from 0 to 1.
PLL_OUTPUT_DIV_MO.
0 R/W ox1 PLL Output Div MO.
MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from 0 to 1.
3.3.5.12. PLL_DDRO Pattern Control Register (Default Value: 0x0000_0000)
Offset: 0x0110 Register Name: PLL_DDRO_PAT_CTRL_REG
Bit Read/Write Default/Hex | Description
31 R/W 0x0 SIG_DELT_PAT_EN.
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Sigma-Delta Pattern Enable.

30:29

R/W

0x0

SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0

01: DC=1

10: Triangular

11: Triangular

28:20

R/W

0x0

WAVE_STEP.
Wave Step.

19

R/W

0x0

SDM_CLK_SEL

SDM Clock Select

0: 24MHz

1: 12MHz

When PLL_INPUT_DIV_M1 is 1,this register is set to 1.

18:17

R/W

0x0

FREQ.
Frequency.
00: 31.5kHz
01: 32kHz
10: 32.5kHz
11: 33kHz

16:0

R/W

0x0

WAVE_BOT.
Wave Bottom.

3.3.5.13. PLL_PERI1 Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0128

Register Name: PLL_PERI1_PATO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.

30:29

R/W

0x0

SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0

01: DC=1

10: Triangular

11: Triangular

28:20

R/W

0x0

WAVE_STEP.
Wave Step.

19

R/W

0x0

SDM_CLK_SEL

SDM Clock Select

0: 24MHz

1:12MHz

When PLL_INPUT_DIV_M1 is 1,this register is set to 1.

18:17

R/W

0x0

FREQ.
Frequency.
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00: 31.5kHz
01: 32kHz
10: 32.5kHz
11: 33kHz
WAVE_BOT.
16:0 R/W 0x0 -
Wave Bottom.
3.3.5.14. PLL_PERI1 Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x012C Register Name: PLL_PERI1_PAT1_CTRL_REG
Bit Read/Write Default/Hex Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN.
23:21 |/ / /
20 R/W 0x0 FRAC_EN.
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN.
3.3.5.15. PLL_GPUO Pattern Control Register (Default Value: 0x0000_0000)
Offset: 0x0130 Register Name: PLL_GPUO_PAT_CTRL_REG
Bit Read/Write Default/Hex | Description
31 R/W 0x0 SIG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
SPR_FREQ_MODE.
Spread Frequency Mode.
30:29 | R/W 0x0 00: DC=0
01: DC=1
10: Triangular
11: Triangular
28:20 | R/W 0x0 WAVE_STEP.
Wave Step.
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24MHz
1: 12MHz
When PLL_INPUT_DIV_M1 is 1,this register is set to 1.
FREQ.
Frequency.
18:17 | R/W 0x0 00: 31.3kHz
01: 32kHz
10: 32.5kHz
11: 33kHz
16:0 R/W 0x0 WAVE_BOT.
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‘ ‘ Wave Bottom.
3.3.5.16. PLL_GPU Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x0134 Register Name: PLL_GPU_PAT1_CTRL_REG
Bit Read/Write Default/Hex Description
31:25 | / / /
24 R/W 0x0 DITHER_EN.
23:21 |/ / /
20 R/W 0x0 FRAC_EN.
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN.
3.3.5.17. PLL_VIDEOO Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0140 Register Name: PLL_VIDEOO_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
a1 R/W 0x0 S.IG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
SPR_FREQ_MODE.
Spread Frequency Mode.
30:29 | R/W 0x0 00: DC=0
01: DC=1
10: Triangular
11: Triangular
28:20 | R/W 0x0 WAVE_STEP.
Wave Step.
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24MHz
1: 12MHz
when PLL_INPUT_DIV_M1 is 1, this register is set to 1.
FREQ.
Frequency.
18:17 | R/W 0x0 00: 31.3kHz
01: 32kHz
10: 32.5kHz
11: 33kHz
16:0 | R/W 0x0 WAVE_BOT.
Wave Bottom.
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3.3.5.18. PLL_VIDEOO Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x0144 Register Name: PLL_VIDEOO_PAT1_CTRL_REG
Bit Read/Write Default/Hex | Description
31:25 | / / /
24 R/W 0x0 DITHER_EN.
23:21 |/ / /
20 R/W 0x0 FRAC_EN.
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN.
3.3.5.19. PLL_VIDEO1 Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0148 Register Name: PLL_VIDEO1_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
a1 R/W 0x0 S.IG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
SPR_FREQ_MODE.
Spread Frequency Mode.
30:29 | R/W 0x0 00:DC=0
01: DC=1
10: Triangular
11: Triangular
28:20 | R/W 0x0 WAVE_STEP.
Wave Step.
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24MHz
1: 12MHz
when PLL_INPUT_DIV_M1 is 1, this register is set to 1.
FREQ.
Frequency.
18:17 | R/W 0x0 00: 31.3kHz
01: 32kHz
10: 32.5kHz
11: 33kHz
16:0 | R/W 0x0 WAVE_BOT.
Wave Bottom.
3.3.5.20. PLL_VIDEO1 Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x014C Register Name: PLL_VIDEO1_PAT1_CTRL_REG
Bit ‘ Read/Write ‘ Default/Hex | Description
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31:25 |/ / /
24 R/W 0x0 DITHER_EN.
23:21 |/ / /
20 R/W 0x0 FRAC_EN.
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN.
3.3.5.21. PLL_VE Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0158 Register Name: PLL_VE_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
a1 R/W 0x0 S?G_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
SPR_FREQ_MODE.
Spread Frequency Mode.
30:29 | R/W 0x0 00: DE=0
01: DC=1
10: Triangular(1bit)
11: Triangular(nbit)
28:20 | R/W 0x0 WAVE_STEP.
Wave Step.
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24MHz
1: 12MHz
when PLL_INPUT_DIV_M1 is 1, this register is set to 1.
FREQ.
Frequency.
18:17 | R/W 0x0 00: 31.5kHz
01: 32kHz
10: 32.5kHz
11: 33kHz
16:0 | R/W 0x0 WAVE_BOT.
Wave Bottom.
3.3.5.22. PLL_VE Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x015C Register Name: PLL_VE_PAT1_CTRL_REG
Bit Read/Write Default/Hex Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN.
23:21 |/ / /
20 R/W 0x0 FRAC_EN.
19:17 |/ / /
H6 V200 User Manual(Revision 1.1) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 113




Auwiner

System
| 160 |R/w | 0x0 | FRAC_IN.
3.3.5.23. PLL_DE Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0160 Register Name: PLL_DE_PATO_CTRL_REG
Bit Read/Write Default/Hex Description
21 R/W 00 S.IG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
SPR_FREQ_MODE.
Spread Frequency Mode.
30:29 | R/W 0x0 00: DC=0
01: DC=1
10: Triangular
11: Triangular
28:20 | R/W 0x0 WAVE_STEP.
Wave Step.
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24MHz
1:12MHz
when PLL_INPUT_DIV_M1 is 1, this register is set to 1.
FREQ.
Frequency.
18:17 | R/W 0x0 00: 31.5kHz
01: 32kHz
10: 32.5kHz
11: 33kHz
16:0 | R/W 0x0 WAVE_BOT.
Wave Bottom.
3.3.5.24. PLL_DE Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x0164 Register Name: PLL_DE_PAT1_CTRL_REG
Bit Read/Write Default/Hex | Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN.
23:21 |/ / /
20 R/W 0x0 FRAC_EN.
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN.
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3.3.5.25. PLL_HSIC Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0170 Register Name: PLL_HSIC_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
21 R/W 00 S.IG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
SPR_FREQ_MODE.
Spread Frequency Mode.
30:29 | R/W 0x0 00: DE=0
01: DC=1
10: Triangular
11: Triangular
28:20 | R/W 0x0 WAVE_STEP.
Wave Step.
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24MHz
1:12MHz
when PLL_INPUT_DIV_M1 is 1, this register is set to 1.
FREQ.
Frequency.
18:17 | R/W 0x0 00:31.5kHz
01: 32kHz
10: 32.5kHz
11: 33kHz
16:0 | R/W 0x0 WAVE_BOT.
Wave Bottom.
3.3.5.26. PLL_HSIC Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x0174 Register Name: PLL_HSIC_PAT1_CTRL_REG
Bit Read/Write Default/Hex | Description
31:25 | / / /
24 R/W 0x0 DITHER_EN.
23:21 |/ / /
20 R/W 0x0 FRAC_EN.
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN.
3.3.5.27. PLL_AUDIO Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0178 Register Name: PLL_AUDIO_PATO_CTRL_REG
Bit ‘ Read/Write ‘ Default/Hex | Description
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SIG_DELT_PAT _EN.
31 R/W 0x0 T -~
Sigma-Delta Pattern Enable.
SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0
30:29 | R/W 0x0
01:DC=1
10: Triangular
11: Triangular
WAVE_STEP.
28:20 | R/W 0x0
Wave Step.
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24MHz
1: 12MHz
when PLL_INPUT_DIV_M1 is 1, this register is set to 1.
FREQ.
Frequency.
00: 31.5kHz
18:17 | R/W 0x0
01: 32kHz
10: 32.5kHz
11: 33kHz
WAVE_BOT.
16:0 R/W 0x0 -
Wave Bottom.
3.3.5.28. PLL_AUDIO Pattern1 Control Register (Default Value: 0x0000_0000)
Offset: 0x017C Register Name: PLL_AUDIO_PAT1_CTRL_REG
Bit Read/Write Default/Hex | Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN.
23:21 |/ / /
20 R/W 0x0 FRAC_EN.
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN.
3.3.5.29. PLL_CPUX Bias Register (Default Value: 0x8003_0000)
Offset: 0x0300 Register Name: PLL_CPUX_BIAS_REG
Bit Read/Write Default/Hex Description
VCO_RST.
31 R/W 0x1 - )
VCO reset in.
30:21 |/ / /
20:16 | R/W 0x03 PLL_BIAS_CURRENT.
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PLL current bias control [4:0], CPU_CP.
15:0 |/ / /
3.3.5.30. PLL_DDRO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0310 Register Name: PLL_DDRO_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL.
20:16 | R/W 0x3 .
PLL bias control [4:0].
15:0 |/ / /
3.3.5.31. PLL_PERIO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0320 Register Name: PLL_PERIO_BIAS_REG
Bit Read/Write | Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL.
20:16 | R/W 0x3 ]
PLL bias control [4:0].
15.0 |/ / /
3.3.5.32. PLL_PERI1 Bias Register (Default Value: 0x0003_0000)
Offset: 0x0328 Register Name: PLL_PERI1_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL.
20:16 | R/W 0x3 -7
PLL bias control [4:0].
15:0 / / /
3.3.5.33. PLL_GPU Bias Register (Default Value: 0x0003_0000)
Offset: 0x0330 Register Name: PLL_GPU_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL.
20:16 | R/W 0x3 .
PLL bias control [4:0].
15:0 |/ / /
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3.3.5.34. PLL_VIDEOO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0340 Register Name: PLL_VIDEOO_BIAS_REG
Bit Read/Write | Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL.
20:16 | R/W 0x3 .
PLL bias control [4:0].
15:0 |/ / /
3.3.5.35. PLL_VIDEO1 Bias Register (Default Value: 0x0003_0000)
Offset: 0x0348 Register Name: PLL_VIDEO1_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL.
20:16 | R/W 0x3 ]
PLL bias control [4:0].
15:0 |/ / /
3.3.5.36. PLL_VE Bias Register (Default Value: 0x0003_0000)
Offset: 0x0358 Register Name: PLL_VE_BIAS_REG
Bit Read/Write | Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL.
20:16 | R/W 0x3 -7
PLL bias control [4:0].
15.0 |/ / /
3.3.5.37. PLL_DE Bias Register (Default Value: 0x0003_0000)
Offset: 0x0360 Register Name: PLL_DE_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL.
20:16 | R/W 0x3 .
PLL bias control [4:0].
15:0 |/ / /
3.3.5.38. PLL_HSIC Bias Register (Default Value: 0x0003_0000)
Offset: 0x0370 Register Name: PLL_HSIC_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
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PLL_BIAS CTRL.
20:16 | R/W 0x3 -~
PLL bias control [4:0].
15:0 |/ / /
3.3.5.39. PLL_AUDIO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0378 Register Name: PLL_AUDIO_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
PLL BIAS CTRL.
20:16 | R/W 0x3 -7
PLL bias control [4:0].
15:0 |/ / /
3.3.5.40. PLL_CPUX Tuning Register (Default Value: 0x4440_4000)
Offset: 0x0400 Register Name: PLL_CPUX_TUN_REG
Bit Read/Write Default/Hex Description
31 / / /
VCO_RNG_CTRL.
30:28 | R/W 0x4
VCO range control [2:0].
27 / / /
KVCO_GAIN_CTRL.
26:24 | R/W Ox4 -7
KVCO gain control [2:0].
23 / / /
CNT_INIT_CTRL.
22:16 | R/W 0x40 -
Counter initial control [6:0].
C_0Do.
15 R/W 0x0 - ,
C-REG-0ODO for verify.
C_B_IN.
14:8 R/W 0x40 -~ .
C-B-IN [6:0] for verify.
C_0OD1.
7 R/W 0x0 - .
C-REG-0OD1 for verify.
C_B OUT.
6:0 R 0x0 .
C-B-OUT [6:0] for verify.
3.3.5.41. CPUX_AXI Configuration Register (Default Value: 0x0000_0001)
Offset: 0x0500 Register Name: CPUX_AXI_CFG_REG
Bit Read/Write Default/Hex Description
31:26 |/ / /
CLK_SRC_SEL.
25:24 | R/W 0x0
Clock Source Select
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00: 0SC24M

01: CCU_32K

10: RC16M

11: PLL_CPUX

CPUX Clock = Clock Source
CPUX_AXI Clock = Clock Source/M
CPUX _APB Clock = Clock Source/N

23:10 | / /

/

9:8 R/W 0x0

CPUX _APB_FACTOR_N.
Factor N.(N = FACTOR_N +1)
Therangeisfrom1to 4

7:2 / /

/

1:0 R/W Ox1

FACTOR_ M
Factor M.(M= FACTOR_M +1)
Therangeisfrom1to 4

3.3.5.42. PSI_AHB1_AHB2 Configuration

Register (Default Value: 0x0000_0000)

Offset: 0x0510

Register Name: PSI_AHB1_AHB2_CFG_REG

Bit Read/Write Default/Hex

Description

31:26 |/ /

/

25:24 | R/W 0x0

CLK_SRC_SEL.

Clock Source Select

00: 0SC24M

01: CCU_32K

10: RC16M

11: PLL_PERIO(1X)

PSI_AHB1_AHB2 CLK = Clock Source/M/N.

23:10 |/ /

/

9:8 R/W 0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11:8

7:2 / /

/

1:0 R/W 0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)

Therangeisfrom1to 4

3.3.5.43. AHB3 Configuration Register (Default Value: 0x0000_0000)

Offset: 0x051C \

Register Name: AHB3_CFG_REG
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Bit

Read/Write

Default/Hex

Description

31:26

/

/

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select

00: 0SC24M

01: CCU_32K

10: PSI

11: PLL_PERIO(1X)

AHB3 CLK = Clock Source/M/N.

23:10

/

9:8

R/W

0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11: 8

7:2

/

1:0

R/W

0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
Therangeisfrom1to 4

3.3.5.44. APB1 Configuration Register (Default Value: 0x0000_0000)

Offset: 0x520

Register Name: APB1_CFG_REG

Bit

Read/Write

Default/Hex

Description

31:26

/

/

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select

00: 0SC24M

01: CCU_32K

10: PSI

11: PLL_PERIO(1X)

APB1 CLK = Clock Source/M/N.

23:10

/

9:8

R/W

0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11:8

7:2

/

1:0

R/W

0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
The range isfrom 1to 4
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3.3.5.45. APB2 Configuration Register (Default Value: 0x0000_0000)

Offset: 0x524

Register Name: APB2_CFG_REG

Bit

Read/Write

Default/Hex

Description

31:26

/

/

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select

00: 0SC24M

01: CCU_32K

10: PSI

11: PLL_PERIO(1X)

APB2 CLK = Clock Source/M/N.

23:10

/

9:8

R/W

0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11: 8

7:2

/

1:0

R/W

0x0

FACTOR_M
Factor M.(M=FACTOR_M +1)

The range isfrom 1to 4

3.3.5.46. MBUS Configuration Register (Default Value: 0xC000_0000)

Offset: 0x540

Register Name: MBUS_CFG_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

Ox1

CLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

MBUS CLK = Clock Source/M.

30

R/W

0x1

MBUS_RST.
MBUS Reset
0: Assert

1: De-assert

29:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: 0SC24M

01: PLL_PERIO(2X)
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10: PLL_DDRO
11: PLL_PERIO(4X)
233 |/ / /
FACTOR_M
2:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
Therangeisfrom1to 8
3.3.5.47. DE Clock Register (Default Value: 0x0000_0000)
Offset: 0x0600 Register Name: DE_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
30:25 |/ / /
CLK_SRC_SEL.
" R/W X0 Clock Source Select
0: PLL_DE
1: PLL_PERIO(2X)
234 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
The range is from 1 to 16
3.3.5.48. DE Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x060C Register Name: DE_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
DE_RST.
16 R/W 0x0 DE Reset.
0: Assert
1: De-assert
151 |/ / /
DE_GATING.
Gating Clock For DE
0 R/W 0x0
0: Mask
1: Pass
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3.3.5.49. DI Clock Register (Default Value: 0x0000_0000)
Offset: 0x0620 Register Name: DI_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
30:25 |/ / /
CLK_SRC_SEL.
" R/W X0 Clock Source Select
0: PLL_PERIO(1X)
1: PLL_PERI1(1X)
23:4 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M=FACTOR_M +1)
The range is from 1 to 16
3.3.5.50. DI Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x062C Register Name: DI_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
DI_RST.
16 R/W O0x0 DI Reset.
0: Assert
1: De-assert
15:1 |/ / /
DI_GATING.
Gating Clock For DI
0 R/W 0x0
0: Mask
1: Pass
3.3.5.51. GPU Clock Register (Default Value: 0x0000_0000)
Offset: 0x0670 Register Name: GPU_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
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30:25 |/ / /
CLK_SRC_SEL.
” R/W Ox0 Clock Source Select
0: PLL_GPU
1:/
233 |/ / /
FACTOR_M
2:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
The range is from 1 to 8
3.3.5.52. GPU Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x067C Register Name: GPU_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
GPU_RST.
16 R/W O0x0 GPU Reset.
0: Assert
1: De-assert
15:1 |/ / /
GPU_GATING.
Gating Clock For GPU
0 R/W 0x0
0: Mask
1: Pass
3.3.5.53. CE Clock Register (Default Value: 0x0000_0000)
Offset: 0x0680 Register Name: CE_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M/N.
30:25 |/ / /
CLK_SRC_SEL.
" R/W X0 Clock Source Select
0: 0SC24M
1: PLL_PERIO(2X)
23:10 |/ / /
FACTOR_N.
9:8 R/W 0x0 Factor N
00:1
01:2
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10: 4
11:8
7:4 / / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
The range is from 1 to 16
3.3.5.54. CE Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x068C Register Name: CE_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
CE_RST.
16 R/W O0x0 CE Reset.
0: Assert
1: De-assert
15:1 |/ / /
CE_GATING.
Gating Clock For CE
0 R/W 0x0
0: Mask
1: Pass
3.3.5.55. VE Clock Register (Default Value: 0x0000_0000)
Offset: 0x0690 Register Name: VE_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/Divider M.
30:25 |/ / /
CLK_SRC_SEL.
" R/W X0 Clock Source Select
0: PLL_VE
1:/
23:3 |/ / /
FACTOR_M
2:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
The range isfrom 1to 8
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3.3.5.56. VE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x069C

Register Name: VE_BGR_REG

Bit Read/Write Default/Hex | Description
31:17 |/ / /

VE_RST.

VE Reset.
16 R/W 0x0

0: Assert

1: De-assert
15:1 |/ / /

VE_GATING.

Gating Clock For VE
0 R/W 0x0

0: Mask

1: Pass

3.3.5.57. EMCE Clock Register (Default Value: 0x0000_0000)

Offset: 0x06B0

Register Name: EMCE_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:25 | /

/

24 R/W

0x0

CLK_SRC_SEL.
Clock Source Select
0: 0SC24M

1: PLL_PERIO(2X)

23:10 | /

/

9:8 R/W

0x0

FACTOR_N.
Factor N
00: /1

01: 2

10: /A

11: 8

7:4 /

/

3:0 R/W

0x0

FACTOR_M
Factor M.(M=FACTOR_M +1)
FACTOR_M is from O to 15
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3.3.5.58. EMCE Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x06BC Register Name: EMCE_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

EMCE_RST.
16 R/W X0 EMCE Reset.
0: Assert
1: De-assert
151 |/ / /
EMCE_GATING.
Gating Clock For EMCE
0 R/W 0x0
0: Mask
1: Pass
3.3.5.59. VP9 Clock Register (Default Value: 0x0000_0000)
Offset: 0x06C0O Register Name: VP9_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/Divider M.
30:25 |/ / /
CLK_SRC_SEL.
" R/W 0x0 Clock Source Select
0: PLL_VE
1: PLL_PERIO(2X)
23:3 |/ / /
FACTOR_M
2:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_MisfromOto 7.
3.3.5.60. VP9 Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x06CC Register Name: VP9_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
VP9 _RST.
16 R/W 0x0 VP9 Reset.
0: Assert
1: De-assert
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151 |/ / /

VP9_GATING.

Gating Clock For VP9
0 R/W 0x0

0: Mask

1: Pass
3.3.5.61. DMA Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x070C Register Name: DMA_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /

DMA_RST.
16 R/W O0x0 DMA Reset.

0: Assert

1: De-assert
151 |/ / /

DMA_GATING.

Gating Clock For DMA
0 R/W 0x0

0: Mask

1: Pass
3.3.5.62. MSGBOX Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x071C Register Name: MSGBOX_BGR_REG
Bit Read/Write Default/Hex | Description
31:17 |/ / /

MSGBOX_RST.
16 R/W O0x0 MSGBOX Reset.

0: Assert

1: De-assert
151 |/ / /

MSGBOX_GATING.

Gating Clock For MSGBOX
0 R/W 0x0

0: Mask

1: Pass
3.3.5.63. SPINLOCK Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x072C Register Name: SPINLOCK_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
16 R/W 0x0 SPINLOCK_RST.
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SPINLOCK Reset.
0: Assert
1: De-assert
151 |/ / /
0 R/W 0x0 SPINLOCK_GATING.
Gating Clock For SPINLOCK
0: Mask
1: Pass
3.3.5.64. HSTIMER Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x073C Register Name: HSTIMER_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
HSTIMER_RST.
16 R/W X0 HSTIMER Reset.
0: Assert
1: De-assert
15:1 |/ / /
HSTIMER_GATING.
Gating Clock For HSTIMER
0 R/W 0x0
0: Mask
1: Pass
3.3.5.65. AVS Clock Register (Default Value: 0x0000_0000)
Offset: 0x0740 Register Name: AVS_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = 0SC24M.
30.0 |/ / /
3.3.5.66. DBGSYS Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x078C Register Name: DBGSYS_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
16 R/W 0x0 DBGSYS_RST.
DBGSYS Reset.
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0: Assert
1: De-assert
151 |/ / /
DBGSYS_GATING.
Gating Clock For DBGSYS
0 R/W 0x0
0: Mask
1: Pass
3.3.5.67. PSI Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x079C Register Name: PSI_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
PSI_RST.
16 R/W X0 PSI Reset.
0: Assert
1: De-assert
15:1 |/ / /
PSI_GATING.
0 R/W X0 Gating Clock For PSI
0: Mask
1: Pass
3.3.5.68. PWM Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x07AC Register Name: PWM_BGR_REG
Bit Read/Write Default/Hex | Description
31:17 |/ / /
PWM_RST.
16 R/W 0x0 PWM Reset.
0: Assert
1: De-assert
151 |/ / /
PWM_GATING.
Gating Clock For PWM
0 R/W 0x0
0: Mask
1: Pass
3.3.5.69. IOMMU Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x07BC Register Name: IOMMU_BGR_REG
Bit Read/Write Default/Hex Description
31:1 |/ / /
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IOMMU_GATING.
Gating Clock For OMMU
0: Mask

1: Pass

0 R/W 0x0

3.3.5.70. DRAM Clock Register (Default Value: 0x0100_0000)

Offset: 0x0800 Register Name: DRAM_CLK_REG
Bit Read/Write Default/Hex Description
31 / / /

MODULE_RST.

Module Reset
30 R/W 0x0 0: Assert

1: De-assert

SCLK = Clock Source/M.
29:28 | / / /

SDRCLK_UPD.

SDRCLK Configuration 0 update.
27 R/WAC 0x0 O:Invéhd

1:Valid

Setting this bit will validate Configuration 0. It will be auto cleared after the

Configuration 0 is valid.

26 / / /
CLK_SRC_SEL.
25:24 | R/W oxl. Clock Source Select
00: PLL_DDRO
Others: /
23:2 / / /
FACTOR_M
1:0 R/W 0x0 Factor M.(M= FACTOR_M +1)

Therangeisfrom1to 4

3.3.5.71. MBUS Master Clock Gating Register (Default Value: 0x0000_0000)

Offset: 0x0804 Register Name: MBUS_MAT_CLK_GATING_REG
Bit Read/Write Default/Hex Description
31:12 |/ / /

DI_MCLK_GATING.
Gating MBUS Clock For DE_Interlace

11 R/W 0x0
0: Mask
1: Pass
109 |/ / /
8 R/W 0x0 CSI_MCLK_GATING.
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Gating MBUS Clock For CSI
0: Mask
1: Pass

7:6 / / /

NAND_MCLK_GATING.
Gating MBUS Clock For NAND
0: Mask

1: Pass

5 R/W 0x0

4 / / /

TS_MCLK_GATING.
Gating MBUS Clock For TS
0: Mask

1: Pass

3 R/W 0x0

CE_MCLK_GATING.
Gating MBUS Clock For CE
0: Mask

1: Pass

2 R/W 0x0

VE_MCLK_GATING.
Gating MBUS Clock For VE
0: Mask

1: Pass

1 R/W 0x0

DMA_MCLK_GATING.
Gating MBUS Clock For DMA
0: Mask

1: Pass

0 R/W 0x0

1]

— NOTE

DE MCLK is put in internal module for control.

3.3.5.72. DRAM Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x080C Register Name: DRAM_BGR_REG

Bit Read/Write Default/Hex Description

31:17 |/ / /

DRAM_RST.
DRAM Reset.
0: Assert

1: De-assert

16 R/W 0x0

15:1 |/ / /

DRAM_GATING.
0 R/W 0x0 Gating Clock For DRAM
0: Mask
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‘ 1: Pass

3.3.5.73. NAND_O Clock Register (Default Value: 0x0000_0000)

Offset: 0x0810

Register Name: NAND_O0_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: 0SC24M

001: PLL_PERIO(1X)
010: PLL_PERI1(1X)
011: PLL_PERIO(2X)
100: PLL_PERI1(2X)
1XX:/

23:10

/

9:8

R/W

0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11:8

7:4

/

3:0

R/W

0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 15

3.3.5.74. NAND_1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0814

Register Name: NAND_1_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:27

/

/

/

26:24

R/W

0x0

CLK_SRC_SEL.
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Clock Source Select
000: 0SC24M

001: PLL_PERIO(1X)
010: PLL_PERI1(1X)
011: PLL_PERIO(2X)
100: PLL_PERI1(2X)
1XX:/

23:10 |/

/

9:8 R/W

0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11: 8

7:4 /

/

3:0 R/W

0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 15

3.3.5.75. NAND Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x082C

Register Name: NAND_BGR_REG

Bit Read/Write

Default/Hex

Description

31:17 |/

/

/

16 R/W

0x0

NAND_RST.
NAND Reset.
0: Assert

1: De-assert

15:1 /

/

0 R/W

0x0

NAND_GATING.

Gating Clock For NAND
0: Mask

1: Pass

3.3.5.76. SMHCO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0830

Register Name: SMHCO_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.
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30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: 0SC24M

001: PLL_PERIO(2X)
010: PLL_PERI1(2X)
011:/

23:10

/

9:8

R/W

0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
FACTOR_M is from 0 to 15

3.3.5.77. SMHC1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0834

Register Name: SMHC1_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: 0SC24M

001: PLL_PERIO(2X)
010: PLL_PERI1(2X)
011:/

23:10

/

9:8

R/W

0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

/

3:0

R/W

0x0

FACTOR_M
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Factor M.(M= FACTOR_M +1)
The range is from 1 to 16

3.3.5.78. SMHC2 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0838

Register Name: SMHC2_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: 0SC24M

001: PLL_PERIO(2X)
010: PLL_PERI1(2X)
011:/

23:10

/

9:8

R/W

0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11:8

7:4

/

3:0

R/W

0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 15

3.3.5.79. SMHC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x084C

Register Name: SMHC_BGR_REG

Bit

Read/Write

Default/Hex

Description

31:19

/

/

/

18

R/W

0x0

SMHC2_RST.
SMHC2 Reset.
0: Assert

1: De-assert

17

R/W

0x0

SMHC1_RST.
SMHC1 Reset.
0: Assert
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1: De-assert

16

R/W

0x0

SMHCO_RST.
SMHCO Reset.
0: Assert

1: De-assert

15:3

/

R/W

0x0

SMHC2_GATING.
Gating Clock For SMHC2
0: Mask

1: Pass

R/W

0x0

SMHC1_GATING.
Gating Clock For SMHC1
0: Mask

1: Pass

R/W

0x0

SMHCO_GATING.

Gating Clock For SMHCO
0: Mask

1: Pass

3.3.5.80. UART Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x090C

Register Name: UART_BGR_REG

Bit

Read/Write

Default/Hex

Description

31:20

/

/

/

19

R/W

0x0

UART3_RST.
UART3 Reset.
0: Assert

1: De-assert

18

R/W

0x0

UART2_RST.
UART2 Reset.
0: Assert

1: De-assert

17

R/W

0x0

UART1_RST.
UART1 Reset.
0: Assert

1: De-assert

16

R/W

0x0

UARTO_RST.
UARTO Reset.
0: Assert

1: De-assert

15:4

/

R/W

0x0

UART3_GATING.
Gating Clock For UART3
0: Mask
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1: Pass

2 R/W 0x0

UART2_GATING.
Gating Clock For UART2
0: Mask

1: Pass

1 R/W 0x0

UART1_GATING.
Gating Clock For UART1
0: Mask

1: Pass

0 R/W 0x0

UARTO_GATING.

Gating Clock For UARTO
0: Mask

1: Pass

3.3.5.81. TWI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x091C

Register Name: TWI_BGR_REG

Bit Read/Write Default/Hex

Description

31:20 |/ /

/

19 R/W 0x0

TWI3_RST.
TWI3 Reset.
0: Assert

1: De-assert

18 R/W 0x0

TWI2_RST.
TWI2 Reset.
0: Assert

1: De-assert

17 R/W 0x0

TWI1_RST.
TWI1 Reset.
0: Assert

1: De-assert

16 R/W 0x0

TWIO_RST.
TWIO Reset.
0: Assert

1: De-assert

15:4 |/ /

/

3 R/W 0x0

TWI3_GATING.
Gating Clock For TWI3
0: Mask

1: Pass

2 R/W 0x0

TWI2_GATING.
Gating Clock For TWI2
0: Mask

1: Pass
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TWI1_GATING.
Gating Clock For TWI1
1 R/W 0x0
0: Mask
1: Pass
TWIO_GATING.
Gating Clock For TWIO
0 R/W 0x0
0: Mask
1: Pass
3.3.5.82. SCR Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x093C Register Name: SCR_BGR_REG
Bit Read/Write Default/Hex Description
31:18 |/ / /
SCR1_RST.
SCR1 Reset.
17 R/W 0x0
0: Assert
1: De-assert
SCRO_RST.
SCRO Reset.
16 R/W 0x0
0: Assert
1: De-assert
1522 |/ / /
SCR1_GATING.
Gating Clock For SCR1
1 R/W 0x0
0: Mask
1: Pass
SCRO_GATING.
Gating Clock For SCRO
0 R/W 0x0
0: Mask
1: Pass
3.3.5.83. SPIO0 Clock Register (Default Value: 0x0000_0000)
Offset: 0x0940 Register Name: SPI0_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M/N.
30:27 |/ / /
CLK_SRC_SEL.
26:24 | R/W 0x0 -~
Clock Source Select
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000: 0SC24M
001: PLL_PERIO(1X
010: PLL_PERI1(1X
011: PLL_PERIO(2X
100: PLL_PERI1(2X
1XX:/

)
)
)
)

23:10 | / /

/

9:8 R/W 0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11: 8

7:4 / /

/

3:0 R/W 0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 15

3.3.5.84. SPI1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0944

Register Name: SPI1_CLK_REG

Bit Read/Write Default/Hex

Description

31 R/W 0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:27 |/ /

/

26:24 | R/W 0x0

CLK_SRC_SEL.
Clock Source Select
000: 0SC24M

001: PLL_PERIO(1X)
010: PLL_PERI1(1X)
011: PLL_PERIO(2X)
100: PLL_PERI1(2X)
1XX:/

23:10 | / /

/

9:8 R/W 0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11: 8

7:4 / /

/
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FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from 0 to 15
3.3.5.85. SPI Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x096C Register Name: SPI_BGR_REG
Bit Read/Write Default/Hex Description
31:18 |/ / /
SPI1_RST.
SPI1 Reset.
17 R/W 0x0
0: Assert
1: De-assert
SPIO_RST.
SPIO Reset.
16 R/W 0x0
0: Assert
1: De-assert
152 |/ / /
SPI1_GATING.
Gating Clock For SPI1
1 R/W 0x0
0: Mask
1: Pass
SPI0O_GATING.
Gating Clock For SPIO
0 R/W 0x0
0: Mask
1: Pass
3.3.5.86. EMAC Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x097C Register Name: EMAC_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
EMAC_RST.
EMAC Reset.
16 R/W 0x0
0: Assert
1: De-assert
15:1 / / /
EMAC_GATING.
Gating Clock For EMAC
0 R/W 0x0
0: Mask
1: Pass
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3.3.5.87. TS Clock Register (Default Value: 0x0000_0000)
Offset: 0x09B0 Register Name: TS_CLK_REG
Bit Read/Write Default/Hex | Description

SCLK_GATING.

Gating Special Clock
31 R/W 0x0 0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.
30:25 |/ / /

CLK_SRC_SEL.
" R/W X0 Clock Source Select

0: 0SC24M

1: PLL_PERIO(1X)
23:10 |/ / /

FACTOR_N.

Factor N

00:1
9:8 R/W 0x0

01:2

10: 4

11:8
7:4 / / /

FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)

FACTOR_M is from 0 to 15
3.3.5.88. TS Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x09BC Register Name: TS_BGR_REG
Bit Read/Write Default/Hex | Description
31:17 |/ / /

TSO_RST.
16 R/W O0x0 TSO Reset.

0: Assert

1: De-assert
151 |/ / /

TSO_GATING.

Gating Clock For TSO
0 R/W 0x0

0: Mask

1: Pass
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3.3.5.89. CIR-TX Clock Register (Default Value: 0x0000_0000)
Offset: 0x09CO Register Name: CIRTX_CLK_REG
Bit Read/Write Default/Hex | Description

SCLK_GATING.

Gating Special Clock
31 R/W 0x0 0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.
30:25 |/ / /

CLK_SRC_SEL.
" R/W X0 Clock Source Select

0: CCU_32K

1: 0SC24M
23:10 |/ / /

FACTOR_N.

Factor N

00:1
9:8 R/W 0x0

01:2

10: 4

11:8
7:4 / / /

FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)

FACTOR_M is from 0 to 15
3.3.5.90. CIR-TX Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x09CC Register Name: CIRTX_BGR_REG
Bit Read/Write Default/Hex | Description
31:17 |/ / /

CIRTX_RST.
16 R/W O0x0 CIRTX Reset.

0: Assert

1: De-assert
151 |/ / /

CIRTX_GATING.

Gating Clock For CIRTX
0 R/W 0x0

0: Mask

1: Pass
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3.3.5.91. THS Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x09FC Register Name: THS_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

THS_RST.
16 R/W X0 THS Reset.
0: Assert
1: De-assert
151 |/ / /
THS_GATING.
Gating Clock For THS
0 R/W 0x0
0: Mask
1: Pass
3.3.5.92. 125/PCM3 Clock Register (Default Value: 0x0000_0000)
Offset: 0OxOAOC Register Name: 12S/PCM3_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/N.
30:26 | / / /
CLK_SRC_SEL.
Clock Source Select
2524 | R/W 00 00: PLL_AUDIO
01: PLL_AUDIO(2X)
10: PLL_AUDIO(4X)
11:/
23:10 |/ / /
FACTOR_N.
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11:8
7:0 / / /
3.3.5.93. 125/PCMO Clock Register (Default Value: 0x0000_0000)
Offset: 0x0A10 Register Name: 12S/PCMO0_CLK_REG
Bit ‘ Read/Write ‘ Default/Hex Description
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31

R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/N.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: PLL_AUDIO

01: PLL_AUDIO(2X)
10: PLL_AUDIO(4X)
11:/

23:10

/

9:8

R/W

0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11: 8

7:0

/

3.3.5.94. 125/PCM1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A14

Register Name: 12S/PCM1_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/N.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: PLL_AUDIO

01: PLL_AUDIO(2X)
10: PLL_AUDIO(4X)
11:/

23:10

/

9:8

R/W

0x0

FACTOR_N.
Factor N
00:1

01:2

10: 4

11: 8
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70 |/ [/ [/
3.3.5.95. 12S/PCM2 Clock Register (Default Value: 0x0000_0000)
Offset: 0X0A18 Register Name: 12S/PCM2_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/N.
30:26 |/ / /
CLK_SRC_SEL.
Clock Source Select
2524 | R/W 0x0 00: PLL_AUDIO
01: PLL_AUDIO(2X)
10: PLL_AUDIO(4X)
11:/
23:10 |/ / /
FACTOR_N.
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11:8
7:0 / / /
3.3.5.96. 12S/PCM Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0Ox0A1C Register Name: 12S/PCM_BGR_REG
Bit Read/Write Default/Hex Description
31:20 |/ / /
12S/PCM3_RST.
12S/PCM3 Reset.
19 R/W 0x0
0: Assert
1: De-assert
12S/PCM2_RST.
12S/PCM2 Reset.
18 R/W 0x0
0: Assert
1: De-assert
12S/PCM1_RST.
17 R/W 0x0 12S/PCM1 Reset.
0: Assert
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1: De-assert

16 R/W 0x0

12S/PCMO_RST.
12S/PCMO Reset.
0: Assert

1: De-assert

15:4 |/ /

/

3 R/W 0x0

12S/PCM3_GATING.
Gating Clock For 12S/PCM3
0: Mask

1: Pass

2 R/W 0x0

12S/PCM2_GATING.
Gating Clock For 125/PCM2
0: Mask

1: Pass

1 R/W 0x0

12S/PCM1_GATING.
Gating Clock For 125/PCM1
0: Mask

1: Pass

0 R/W 0x0

12S/PCMO_GATING.
Gating Clock For 12S/PCMO
0: Mask

1: Pass

3.3.5.97. OWA Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A20

Register Name: OWA_CLK_REG

Bit Read/Write Default/Hex

Description

31 R/W 0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/N.

30:26 |/ /

/

25:24 | R/W 0x0

CLK_SRC_SEL.
Clock Source Select
00: PLL_AUDIO

01: PLL_AUDIO(2X)
10: PLL_AUDIO(4X)
11:/

23:10 | / /

/

9:8 R/W 0x0

FACTOR_N.
Factor N
00:1

01:2
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10: 4
11: 8
7:0 / / /
3.3.5.98. OWA Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0Ox0A2C Register Name: OWA_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
OWA_RST.
16 R/W 0x0 OWA Reset.
0: Assert
1: De-assert
151 |/ / /
OWA_GATING.
Gating Clock For OWA
0 R/W 0x0
0: Mask
1: Pass
3.3.5.99. DMIC Clock Register (Default Value: 0x0000_0000)
Offset: 0x0A40 Register Name: DMIC_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/N.
30:26 | / / /
CLK_SRC_SEL.
Clock Source Select
2524 | R/W 0x0 00: PLL_AUDIO
01: PLL_AUDIO(2X)
10: PLL_AUDIO(4X)
11:/
23:10 |/ / /
FACTOR_N.
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11: 8
7:0 / / /
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3.3.5.100. DMIC Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0A4C Register Name: DMIC_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

DMIC_RST.
16 R/W X0 DMIC Reset.

0: Assert

1: De-assert
151 |/ / /

DMIC_GATING.

Gating Clock For DMIC
0 R/W 0x0

0: Mask

1: Pass
3.3.5.101. AUDIO_HUB Clock Register (Default Value: 0x0000_0000)
Offset: 0x0A60 Register Name: AUDIO_HUB_CLK_REG
Bit Read/Write Default/Hex | Description

SCLK_GATING.

Gating Special Clock
31 R/W 0x0 0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/N.
30:26 | / / /

CLK_SRC_SEL.

Clock Source Select
2524 | R/W 00 00: PLL_AUDIO

01: PLL_AUDIO(2X)

10: PLL_AUDIO(4X)

11:/
23:10 |/ / /

FACTOR_N.

Factor N
9:8 R/W 0x0 00:1

01:2

10: 4

11:8
7:0 / / /
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3.3.5.102. AUDIO_HUB Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0Xx0A6C Register Name: AUDIO_HUB_BGR_REG
Bit Read/Write Default/Hex | Description
31:17 |/ / /

AUDIO_HUB _RST.
16 R/W 0x0 AUDIO_HUB Reset.
0: Assert
1: De-assert
151 |/ / /
AUDIO_HUB _GATING.
Gating Clock For AUDIO_HUB
0 R/W 0x0
0: Mask
1: Pass
3.3.5.103. USBO Clock Register (Default Value: 0x0000_0000)
Offset: 0x0A70 Register Name: USBO_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING_OHCIO.
Gating Special Clock For OHCIO
31 R/W 0x0 _
0: Clock is OFF
1: Clock is ON
USBPHYO_RST.
30 R/W O0x0 USB PHYO Reset
0: Assert
1: De-assert
SCLK_GATING_USBPHYO.
Gating Special Clock For USBPHYO
29 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK is from 0SC24M
28:26 | / / /
OHCIO_12M_SRC_SEL
OHCIO 12M Source Select
25:24 | R/W O0x0 00: 12MHz d?v?ded from 48MHz
01: 12MHz divided from 24MHz
10: LOSC
11:/
23.0 |/ / /
3.3.5.104. USB1 Clock Register (Default Value: 0x0000_0000)
Offset: 0x0A74 ‘ Register Name: USB1_CLK_REG
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Bit Read/Write

Default/Hex

Description

31 /

/

/

30 R/W

0x0

USBPHY1_RST.
USB PHY1 Reset
0: Assert

1: De-assert

29 R/W

0x0

SCLK_GATING_USBPHY1.

Gating Special Clock For USBPHY1
0: Clock is OFF

1: Clock is ON

28:0 |/

/

3.3.5.105. USB3 Clock Register (Default Value: 0x0000_0000)

Offset: 0Ox0OA7C

Register Name: USB3_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SCLK_GATING_OHCI3.

Gating Special Clock For OHCI3
0: Clock is OFF

1: Clock is ON

30 R/W

0x0

USBPHY3_RST.
USB PHY3 Reset
0: Assert

1: De-assert

29 R/W

0x0

SCLK_GATING_USBPHY3.

Gating Special Clock For USBPHY3
0: Clock is OFF

1: Clock is ON

SCLK is from OSC24M

28 R/W

0x0

USBHSIC_RST.
USB HSIC Reset
0: Assert

1: De-assert

27 R/W

0x0

SCLK_GATING_12M_HSIC

Gating Special 12M Clock For HSIC
0: Clock is OFF

1: Clock is ON

SCLK is 0SC24M/2

26 R/W

0x0

SCK_GATING_HSIC

Gating Special Clock For HSIC

0: Clock is OFF

1: Clock is ON

The special clock is from PLL_HSIC

25:24 | R/W

0x0

OHCI3_12M_SRC_SEL
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OHCI3 12M Source Select
00: 12M divided from 48MHz
01: 12M divided from 24MHz
10: LOSC

11:/

23.0 |/ /

/

3.3.5.106. USB Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0OXOA8C

Register Name: USB_BGR_REG

Bit Read/Write Default/Hex

Description

31:25 |/ /

/

24 R/W 0x0

USBOTG_RST.
USBOTG Reset.
0: Assert

1: De-assert

23 R/W 0x0

USBEHCI3_RST.
USBEHCI3 Reset.
0: Assert

1: De-assert

22 / /

/

21 R/W 0x0

USB3.0_HOST_RST.
USB3.0_HOST.

0: Assert

1: De-assert

20 R/W 0x0

USBEHCIO_RST.
USBEHCIO Reset.
0: Assert

1: De-assert

19 R/W 0x0

USBOHCI3_RST.
USBOHCI3 Reset.
0: Assert

1: De-assert

18:17 |/ /

/

16 R/W 0x0

USBOHCIO_RST.
USBOHCIO Reset.
0: Assert

1: De-assert

159 |/ /

/

8 R/W 0x0

USBOTG_GATING.
Gating Clock For USBOTG
0: Mask

1: Pass

7 R/W 0x0

USBEHCI3_GATING.
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Gating Clock For USBEHCI3
0: Mask
1: Pass

/

5 R/W

0x0

USB3.0_HOST_GATING.

Gating Clock For USB3.0_HOST
0: Mask

1: Pass

4 R/W

0x0

USBEHCIO_GATING.

Gating Clock For USBEHCIO
0: Mask

1: Pass

3 R/W

0x0

USBOHCI3_GATING.
Gating Clock For USBOHCI3
0: Mask

1: Pass

2:1 /

/

0 R/W

0x0

USBOHCIO_GATING.

Gating Clock For USBOHCIO
0: Mask

1: Pass

3.3.5.107. PCIE Ref Clock Register (Default Value: 0x0000_0000)

Offset: 0OXxOABO

Register Name: PCIE_REF_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source.

PLL_PERIO(4X) dividing frequency can get REFCLK_100M.

30 R/W

0x0

PAD_CLK_OUTPUT_GATING.
Pad Clock Output Gating

0: Clock Output is OFF

1: Clock Output is ON

29:0 /

/

3.3.5.108. PCIE MAXI Clock Register (Default Value: 0x0000_0000)

Offset: 0xOAB4

Register Name: PCIE_MAXI_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SCLK_GATING.
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Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M.

Clock Source is PLL_PERIO(1X).

30:4 /

/

3:0 R/W

0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 15

3.3.5.109. PCIE AUX Clock Register (Default Value: 0x0000_0000)

Offset: 0OXxOAB4

Register Name: PCIE_AUX_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M.
Clock Source is OSC24M.

30:5 /

/

4:0 R/W

0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 31

3.3.5.110. PCIE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0OXOABC

Register Name: PCIE_BGR_REG

Bit Read/Write

Default/Hex

Description

31:18 | /

/

/

17 R/W

0x0

PCIE_POWERUP_RST.
PCIE Power up Reset.
0: Assert

1: De-assert

16 R/W

0x0

PCIE_P_RST.
PCIE P Reset.
0: Assert

1: De-assert

15:1 /

/

0 R/W

0x0

PCIE _GATING.
Gating Clock For PCIE
0: Mask

1: Pass
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3.3.5.111. HDMI Clock Register (Default Value: 0x0000_0000)
Offset: 0xOB0OO Register Name: HDMI_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
30:26 | / / /
CLK_SRC_SEL.
Clock Source Select
00: PLL_VIDEOO(1X)
25:24 | R/W 0x0
01: PLL_VIDEO1(1X)
10: PLL_VIDEO1(4X)
11:/
23:4 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M=FACTOR_M +1)
FACTOR_M is from 0 to 15
3.3.5.112. HDMI Slow Clock Register (Default Value: 0x0000_0000)
Offset: 0x0B04 Register Name: HDMI_SLOW_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = 0SC24M.
30.0 |/ / /
3.3.5.113. HDMI CEC Clock Register (Default Value: 0x0000_0000)
Offset: 0x0B10 Register Name: HDMI_CEC_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = OSC24M.
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30:26 |/ / /

CLK_SRC_SEL.

Clock Source Select
25:24 | R/W 0x0

0: CCU_32K

1: PLL_PERIO(2X)/36621 =32.769kHz
23.0 |/ / /
3.3.5.114. HDMI Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0xOB1C Register Name: HDMI_BGR_REG
Bit Read/Write Default/Hex Description
31:18 |/ / /

HDMI_SUB_RST.

HDMI_SUB Reset.
17 R/W 0x0 -

0: Assert

1: De-assert

HDMI_MAIN_RST.

HDMI_MAIN Reset.
16 R/W 0x0

0: Assert

1: De-assert
15:1 |/ / /

HDMI_GATING.

Gating Clock For HDMI
0 R/W 0x0

0: Mask

1: Pass
3.3.5.115. DISPLAY_IF_TOP Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0B5C Register Name: DISPLAY_IF_TOP_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /

DISPLAY_IF_TOP_RST.

DISPLAY_IF _TOP Reset.
16 R/W 0x0 -

0: Assert

1: De-assert
15:1 |/ / /

DISPLAY_IF_TOP_GATING.

Gating Clock For DISPLAY_IF_TOP
0 R/W 0x0

0: Mask

1: Pass
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3.3.5.116. TCON LCD Clock Register (Default Value: 0x0000_0000)
Offset: 0x0B60 Register Name: TCON_LCD_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source
30:27 |/ / /
CLK_SRC_SEL.
Clock Source Select
000: PLL_VIDEOO(1X)
26:24 | R/W 0x0
001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(1X)
Others:/
23.0 |/ / /
3.3.5.117. TCON LCD Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0B7C Register Name: TCON_LCD_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
TCON_LCD_RST.
16 R/W O0x0 TCON_LCD Reset.
0: Assert
1: De-assert
15:1 |/ / /
TCON_LCD_GATING.
Gating Clock For TCON_LCD
0 R/W 0x0
0: Mask
1: Pass
3.3.5.118. TCON TV Clock Register (Default Value: 0x0000_0000)
Offset: 0xOB80 Register Name: TCON_TV_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M/N.
30:27 |/ / /
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CLK_SRC_SEL.
Clock Source Select
000: PLL_VIDEOO(1X)
26:24 | R/W 0x0 001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(1X)
011: PLL_VIDEO1(4X)
Others:/
23:10 |/ / /
FACTOR_N.
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11: 8
7:4 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 15
3.3.5.119. TCON TV Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0B9C Register Name: TCON_TV_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
TCON_TVO_RST.
16 R/W O0x0 TCON_TVO Reset.
0: Assert
1: De-assert
151 |/ / /
TCON_TVO_GATING.
Gating Clock For TCON_TVO
0 R/W 0x0
0: Mask
1: Pass
3.3.5.120. CSI MISC Clock Register (Default Value: 0x0000_0000)
Offset: 0x0C00 Register Name: CSI_MISC_CLK_REG
Bit Read/Write Default/Hex Description
31:1 |/ / /
CSI_CCI_CLK_GATING
Gating CCl Special Clock,Clock source is 0SC24M
0 R/W 0x0 :
0: Clock is OFF
1: Clock is ON
H6 V200 User Manual(Revision 1.1) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 159




Auwiner

System
3.3.5.121. CSI TOP Clock Register (Default Value: 0x0000_0000)
Offset: 0x0C04 Register Name: CSI_TOP_CLK_REG
Bit Read/Write | Default/Hex Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
30:27 |/ / /
CLK_SRC_SEL.
Clock Source Select
000:PLL_VIDEOO(1X)
26:24 | R/W 0x0 001:/
010:PLL_VE
011:PLL_PERIO(1X)
Others:/
23:4 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from 0 to 15
3.3.5.122. CSI Master Clock Register (Default Value: 0x0000_0000)
Offset: 0x0C08 Register Name: CSI0_MST_CLK_REG
Bit Read/Write Default/Hex | Description
MCLKO_GATING
Gating CSI Master ClockO,this clock output to external device.
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
MCLKO = Clock Source/M
30:27 |/ / /
CLK_SRC_SEL
Clock Source Select
000: 0SC24M
26:24 | R/W 0x0 001: PLL_VIDEOO(1X)
010: PLL_PERIO(1X)
011: PLL_PERI1(1X)
Others:/
2355 |/ / /
4:0 R/W 0x0 FACTOR_M
Factor M.(M= FACTOR_M +1)
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| | FACTOR M is from 0 to 31
3.3.5.123. CSI Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0C2C Register Name: CSI_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
CSI_RST.
16 R/W X0 CSI Reset.
0: Assert
1: De-assert
151 |/ / /
CSI_GATING.
0 R/W X0 Gating Clock For CSI
0: Mask
1: Pass
3.3.5.124. HDMI HDCP Clock Register (Default Value: 0x0000_0000)
Offset: 0x0C40 Register Name: HDMI_HDCP_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
30:26 | / / /
CLK_SRC_SEL.
Clock Source Select
25:24 | R/W 0x0 00: PLL_PERIO(1X)
01: PLL_PERI1(1X)
Others:/
23:4 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 15
3.3.5.125. HDMI HDCP Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0C4C Register Name: HDMI_HDCP_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
16 R/W 0x0 HDMI_HDCP_RST.
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HDMI_HDCP Reset.
0: Assert
1: De-assert

15:1 /

/

0 R/W

0x0

HDMI_HDCP_GATING.
Gating Clock For HDMI_HDCP
0: Mask

1: Pass

3.3.5.126. CCU Security Switch Register (Default Value: 0x0000_0000)

Offset: 0OXOF00

Register Name: CCU_SEC_SWITCH_REG

Bit Read/Write

Default/Hex

Description

31:3 /

/

/

2 R/W

0x0

MBUS_SEC.

MBUS clock register security.
0: Secure

1: Non-secure

1 R/W

0x0

BUS_SEC.

Bus relevant registers' security.
0: Secure

1: Non-secure

0 R/W

0x0

PLL_SEC.

PLL relevant registers' security.
0: Secure

1: Non-secure

3.3.5.127. PLL Lock Debug Control Register (Default Value: 0x0000_0000)

Offset: 0xOF04

Register Name: PLL_LOCK_DBG_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

DBG_EN
Debug Enable
0: Disable

1: Enable

30:25 | /

/

24:20 | R/W

0x0

DBG_SEL

Debug Select

00000: PLL_CPUX
00001: /

00010: PLL_DDRO
00011:/

00100: PLL_PERIO(2X)
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00101: PLL_PERI1(2X)
00110:PLL_GPU
00111:/

01000: PLL_VIDEOO(4X)
01001: PLL_VIDEO1(4X)
01010: /

01011: PLL_VE

01100: PLL_DE
01101: /

01110: PLL_HSIC
01111: PLL_AUDIO

Others: /

19 / / /
UNLOCK_LEVEL
Unlock Level

18:17 | R/W 0x0 00: 21-29 Clock Cycles

01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

LOCK_LEVEL
Lock Level
16 R/W 0x0
0: 24-26 Clock Cycles
1: 23-27 Clock Cycles
15:0 |/ / /
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3.4. CPUX Configuration

3.4.1. Overview

CPUX Configuration(CPUX_CFG) module is used to configure CLUSTERO control, including power on,reset, cache, debug,
and check the status of CPU. It will be used when you want to disable/enable the CPU, cluster switch, CPU status check,
and debug, etc.

The CPUX_CFG module includes CO_CPUX_CFG and CPU_SUBSYS_CTRL.
The CO_CPUX_CFG module is used for configuring CLUSTERO, such as reset, control, cache, debug, CPU status.

The CPU_SUBSYS _CTRL module is used for the system resource control of CPU sub-system, such as
CCI-400,GIC-400,JTAG.

Features:

*  CPU Reset System:CORE reset,debug circuit reset and other reset function.

*  CPU related control: interface control, CP15 control, power on and power down control.
*  CPU status check: idle status, SMP status, interrupt status and so on.

*  CPU debug related register for control and status.

3.4.2. Block Diagram

PMU DCDCEN A _ _ )

DC-DC(A)

‘ | PWR_sw | PWR_SW ‘SPWR_SW | PWR_sw

i J o £ Y A 4 = J
L2/SCU/DBG | CPUO CPVU1 CPU2 ‘ CPU3 ‘
s | s 5 | s | 5 | DS | 15 | p$ |

GILD GND gnd GILD GILD

| | | |

ClusterO

. J

Figure 3-16. CPUX_CFG Block Diagram

The figure above lists the power domain of CLUSTER in default. All power switch of CPU core are default to power on.All
CPU pwron_rst is de-assert, core reset of CPUO  de-assert,core reset of CPU [3:1] assert.
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Since each CPU core and its appended circuits have the same power domain, the processor and related L1 cache, neon
and vfp should be taken as a whole core.

3.4.3. Operations and Functional Descriptions

3.4.3.1. Signal Description

For the detail of CPUX signal, please refer to ARM Cortex-A53 TRM.

3.4.3.2. L2 Idle Mode

When the L2 of Cluster needs to enter WFI mode, firstly make sure the CPU0/1/2/3 of Cluster enter WFI mode, which can
be checked through Cluster CPU Status Register, and then pull high the ACINACTM of Cluster by writing related register
bit to 1, and then check whether L2 enters idle status by checking whether the STANDBYWFIL2 is high. Remember to
set the ACINACTM to low when exiting the L2 idle mode.

3.4.3.3. CPUX Reset System

The CPU reset includes core reset, power-on reset and H_Reset. And their scopes rank: core reset < power-on Reset <
H_Reset. The description of all reset signal in CPUX Reset System is as follows.

Table 3-7. Reset Signal Description

Reset signal Description

This is the primary reset signal which resets the corresponding core logic that includes NEON
CORE_RST and VFP, Debug, ETM, breakpoint and watchpoint logic.
This maps to a warm reset that covers reset of the processor logic.

This power-on reset signal resets all the processor logic, including the Debug, ETM trace unit,
breakpoint, watchpoint logic, and performance monitors logic.

PWRON_RST This maps to a cold reset that covers reset of the processor logic and the integrated debug
functionality. This does not reset debug logic in the debug power domain.

Including CORE_RST/ETM_RST/DBG_RST.

AXI2MBUS_RST Reset the AXI2MBUS interface logic circuit.

L2_RST This single, cluster-wide signal resets the L2 memory system and the logic in the SCU.

ETM_RST Reset ETM debug logic circuit.

DBG RST Reset only the debug, and breakpoint and watchpoint logic in the processor power domain. It
- also resets the debug logic for each processor in the debug power domain.

SOC_DBG_RST Reset all the debug logic including DBG_RST.

MBIST_RST Resets all resettable registers in the cluster, for entry into, and exit from, MBIST mode.

H_RST Including PWRON_RST/L2_RST/MBIST_RST/SOC_DBG_RST/CO_CPUX_CFG.

CPU_SUBSYS_RST | Including CO_H_RST/GIC-400/CPU_SUBSYS_CTRL.
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3.4.3.4. Operation Principle

The CPU-related operation needs proper configuration of CPUCFG related register, as well as related system control

resource including BUS, clock ,reset and power control.

3.4.4. Cluster Configuration Register List

Module Name Base Address

CPU_CFG 0x09010000

Register Name Offset Description

CO_RST_CTRL 0x0000 Cluster 0 Reset Control Register

/ / /

CO_CTRL_REGO 0x0010 Cluster 0 Control Register0
CO_CTRL_REG1 0x0014 Cluster 0 Control Registerl
CO_CTRL_REG2 0x0018 Cluster 0 Control Register2

/ / /

CACHE_CFG_REG 0x0024 Cache Configuration Register

/ / /

RVBARADDRO_L 0x0040 Reset Vector Base Address Register0_L
RVBARADDRO_H 0x0044 Reset Vector Base Address Register0_H
RVBARADDR1 L 0x0048 Reset Vector Base Address Registerl L
RVBARADDR1_H 0x004C Reset Vector Base Address Registerl H
RVBARADDR2_L 0x0050 Reset Vector Base Address Register2_L
RVBARADDR2_H 0x0054 Reset Vector Base Address Register2_H
RVBARADDR3 L 0x0058 Reset Vector Base Address Register3_L
RVBARADDR3_H 0x005C Reset Vector Base Address Register3_H
/ / /

CO_CPU_STATUS 0x0080 Cluster 0 CPU Status Register
L2_STATUS_REG 0x0084 Cluster 0 L2 Status Register

/ / /

DBG_REGO 0x00COo Cluster 0 Debug Control Register0
DBG_REG1 0x00C4 Cluster 0 Debug Control Registerl

3.4.5. Cluster Configuration Register Description

3.4.5.1. Cluster Reset Control Register(Default Value: 0x13FF_0101)

Offset: 0x0000 ‘ Register Name: C_RST_CTRL
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Bit

Read/Write

Default/Hex

Description

31:29

/

/

/

28

R/W

Ox1

DDR_RST

AXI2MBUS logic circuit Rest.
0: assert

1: de-assert

27:26

/

25

R/W

Ox1

MBIST_RST

CPUBIST Reset.

The reset signal for test.
0: assert

1: de-assert

24

R/W

Ox1

SOC_DBG_RST.

Cluster SOC Debug Reset
0: assert

1: de-assert.

23:20

R/W

OxF

ETM_RST

Cluster ETM Reset Assert.
0: assert

1: de-assert

19:16

R/W

OxF

DBG_RST

Cluster Debug Reset Assert.
0: assert

1: de-assert

15:9

/

R/W

0x1

L2_RST.

Cluster L2 Cache Reset
0: assert

1: de-assert.

7:4

/

3:0

R/W

Ox1

CORE_RESET.

Cluster CPU[3:0] Reset Assert.
0: assert

1: de-assert.

3.4.5.2. Cluster Control RegisterO(Default Value:0x8000_0000)

Offset: 0x0010

Register Name: CO_CTRL_REGO

Bit Read/Write Default/Hex Description
SYSBAR_DISABLE.
Disable broadcasting of barriers onto system bus
31 R/W 0x1 0: Barriers are broadcast onto system bus,this requires an AMBA4

interconnect.

1: Barriers are not broadcast onto the system bus.This is compatible
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with an AXI3 interconnect.

30

R/W

0x0

BROADCAST_INNER.

Enable broadcasting of Inner Shareable transactions

0: Inner shareable transactions are not broadcasted externally.
1: Inner shareable transactions are broadcasted externally.

29

R/W

0x0

BROADCAST_OUTER.
Enable broadcasting of outer shareable transactions
0: Outer Shareable transactions are not broadcasted externally.

0: Outer Shareable transactions are broadcasted externally.

28

R/W

0x0

BROADCAST_CACHE_MAINT

Enable broadcasting of cache maintenance operations to downstream
caches

0: Cache maintenance operations are not broadcasted to downstream
caches.

1: Cache maintenance operations are broadcasted to downstream
caches.

27:24

R/W

0x0

AA64nAA32

Register width state.Determines which execution state the processor
boots into after a cold reset.

0: AArch32

1: AArch64

The processor should boot from BROM when in AArch32 state while it
should boot from the RVBARADDR(Reset Vector Base Address) when in
AArch64 state.

23:12

/

11:8

R/W

0x0

CP15S_DISABLE.
Disable write access to some secure CP15 register.

7:5

/

R/W

0x0

L2_RST_DISABLE.

Disable automatic L2 cache invalidate at reset.
0: L2 cache is reset by hardware.

1: L2 cache is not reset by hardware.

3:0

R/W

0x0

L1_RST_DISABLE.

Disable automatic Cluster CPU[3:0] L1 cache invalidate at reset.
0: L1 cache is reset by hardware.

1: L1 cache is not reset by hardware.

3.4.5.3. Cluster Control Registerl(Default Value:0x0000_0000)

Offset: 0x0014

Register Name: C_CTRL_REG1

Bit Read/Write Default/Hex Description
31:1 / / /

ACINACTM.
0 R/W 0x0

Snoop interface is inactive and no longer accepting requests.
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0: Snoop interface is active
1: Snoop interface is inactive

3.4.5.4. Cluster Control Register2(Default :0x0000_0010)

Offset: 0x0018

Register Name: C_CTRL_REG2

Bit Read/Write Default/Hex Description
31:25 / / /
EVENTI
24 R/W 0x0 Event input for processor wake-up from WFE state. This bit must
remain HIGH for at least one clock cycle to be visible by the cores.
EXM_CLR[3:0]
23:20 R/W 0x0 .
Clear the status of interface.
19:17 / / /
CLREXMONREQ
Clearing of the external global exclusive monitor request. When this bit
16 R/W 0x0 ] ) )
is asserted, it acts as a WFE wake-up event to all the cores in the
MPCore device.
CRYPTODISABLE
15:12 R/W 0x0 ) )
Disable the Cryptography Extensions.
11:9 / / /
L2FLUSHREQ
8 R/W 0x0
L2 hardware flush request.
7:5 / / /
GICCDISABLE.
Globally disables the CPU interface logic and routes the "External"
4 R/W 0x1 signals directly to the processor:
0: Enable the GIC CPU interface logic.
1: Disable the GIC CPU interface logic.
3:0 / / /

3.4.5.5. Cache Configuration Register (Default Value: 0x0000_001A)

Offset: 0x0024

Register Name: CACHE_CFG_REG

Bit Read/Write Default/Hex Description

31:6 / / /
EMA

5:3 R/W 0x3
Cache SRAM EMA control port
EMAW

2:1 R/W Ox1
Cache SRAM EMAW control port
EMAS

0 R/W 0x0

Cache SRAM EMAS control port
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3.4.5.6. Reset Vector Base Address Register0_L(Default Value: 0x0000_0000)

Offset: 0x0040

Register Name: RVBARADDRO_L

Bit Read/Write Default/Hex Description
RVBARDDR[31:2]

31:2 R/W 0x0 Reset Vector Base Address[39:2] for executing in 64-bit state
(AArche4)of CPUO.

1:0 / / /

3.4.5.7. Reset Vector Base Address Register0_H(Default Value: 0x0000_0000)

Offset: 0x0044

Register Name: RVBARADDRO_H

Bit Read/Write Default/Hex Description
31:8 / / /
RVBARDDR[39:32]
7:0 R/W 0x0 Reset Vector Base Address[39:2]for executing in 64-bit state (AArch64)

of CPUO.

3.4.5.8. Reset Vector Base Address Registerl_L(Default Value: 0x0000_0000)

Offset: 0x0048

Register Name: RVBARADDR1_L

Bit Read/Write Default/Hex Description
RVBARDDR[31:2]

31:2 R/W 0x0 Reset Vector Base Address[39:2] for executing in 64-bit state
(AArch64)of CPUL.

1:0 / / /

3.4.5.9. Reset Vector Base Address Registerl_H(Default Value: 0x0000_0000)

Offset: 0x004C

Register Name: RVBARADDR1_H

Bit Read/Write Default/Hex Description
31:8 / / /
RVBARDDR([39:32]
7:0 R/W 0x0 Reset Vector Base Address[39:2]for executing in 64-bit state (AArch64)

of CPU1.

3.4.5.10. Reset Vector Base Address Register2_L(Default Value: 0x0000_0000)

Offset: 0x0050

Register Name: RVBARADDR2_L

Bit

Read/Write

Default/Hex

Description

31:2

R/W

0x0

RVBARDDR([31:2]
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Reset Vector Base Address[39:2] for executing in 64-bit state
(AArch64)of CPU2.

1:0

/

3.4.5.11. Reset Vector Base Address Register2_H(Default Value: 0x0000_0000)

Offset: 0x0054

Register Name: RVBARADDR2_H

Bit Read/Write Default/Hex Description
31:8 / / /
RVBARDDR[39:32]
7:0 R/W 0x0 Reset Vector Base Address[39:2]for executing in 64-bit state (AArch64)

of CPU2.

3.4.5.12. Reset Vector Base Address Register3_L(Default Value: 0x0000_0000)

Offset: 0x0058

Register Name: RVBARADDR3_L

Bit Read/Write Default/Hex Description
RVBARDDR[31:2]

31:2 R/W 0x0 Reset Vector Base Address[39:2] for executing in 64-bit state
(AArch64)of CPU3.

1:0 / / /

3.4.5.13. Reset Vector Base Address Register3_H(Default Value: 0x0000_0000)

Offset: 0x005C

Register Name: RVBARADDR3_H

Bit Read/Write Default/Hex Description
31:8 / / /
RVBARDDR[39:32]
7:0 R/W 0x0 Reset Vector Base Address[39:2]for executing in 64-bit state (AArch64)

of CPU3.

3.4.5.14. Cluster CPU Status Register(Default :

0x000E_0000)

Offset: 0x0080

Register Name: C_CPU_STATUS

Bit Read/Write Default/Hex Description
31:28 / / /

SMP_AMP

CPU[3:0] is in Symmetric Multiprocessing mode or Asymmetric
27:24 R 0x0 Multiprocessing mode.

0: AMP mode
1: SMP mode
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23:20 /

/

19:16 R

OxE

STANDBYWEFI.

Indicates if Cluster CPU[3:0] is in WFI standby mode.
0: Processor not in WFI standby mode.

1: Processor in WFI standby mode

15:12 /

/

11:8 R

0x0

STANDBYWEFE.

Indicates if Cluster CPU[3:0] is in the WFE standby mode.
0: Processor not in WFE standby mode

1: Processor in WFE standby mode

7:1 /

/

0x0

STANDBYWFIL2.

Indicates if the Cluster L2 memory system is in WFI standby mode.
0: Cluster L2 not in WFI standby mode

1: Cluster L2 in WFI standby mode

3.4.5.15. L2 Status Register (Default Value: 0x0000_0000)

Offset: 0x0084

Register Name: L2_STATUS_REG

Bit Read/Write Default/Hex Description
31:11 / / /
L2FLUSHDONE
10 R 0x0
L2 hardware flush complete
EVENTO
9 R 0x0 Event output. This bit is asserted HIGH for 3 clock cycles when any core
in the cluster executes an SEV instruction.
CLREXMONACK
8 R 0x0 . . .
Clearing of the external global exclusive monitor acknowledge.
7:0 / / /

3.4.5.16. Cluster 0 Debug Control Register0(Default Value:0x0000_000F)

Offset: 0x00CO

Register Name: DBG_REGO

Bit Read/Write Default/Hex Description
31:17 / / /
DBGL1RSTDISABLE
Disable L1 data cache automatic invalidate on reset functionality.
16 R/W 0x0 o o
0: Enable automatic invalidation of L1 data cache on reset
1: Disable automatic invalidation of L1 data cache on reset
15:12 / / /
DBGRESTART[3:0]
11:8 R/W 0x0
External restart requests.
7:4 / / /
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3:0

R/W

OxF

C_DBGPWRDUP.

Cluster Powered-up

0: Core is powered down
1: Core is powered up

3.4.5.17. Cluster 0 Debug Control Registerl (Default Value: 0x0000_0000)

Offset: 0x00C4

Register Name: DBG_REG1

Bit

Read/Write

Default/Hex

Description

31:16

/

/

/

15:12

R/W

0x0

DBGRESTARTED[3:0]
Handshake for DBGRESTART.

11:8

0x0

C_DBGRSTREQ.
Warm reset request.

7:4

0x0

C_DBGNOPWRDWN.

No power-down request. Debugger has requested that processor is not

powered down.
Debug no power down[3:0].

3:0

0x0

C_DBGPWRUPREQ.
Power up request.
Debug power up request[3:0]

0: Do not request that the core is powered up
1: Request that the core is powered up

3.4.6. CPU Subsystem Control Register List

Module Name Base Address

CPU_SUBSYS_CTRL 0x08100000

Register Name Offset Description

GENER_CTRL_REGO 0x0000 General Control Register0
GENER_CTRL_REG1 0x0004 General Control Registerl
GIC_JTAG_RST_CTRL 0x000C GIC and Jtag Reset Control Register
CO_INT_EN 0x0010 Cluster0Q Interrupt Enable Control Register
IRQ_FIQ_STATUS 0x0014 GIC IRQ/FIQ Status Register
GENER_CTRL_REG2 0x0018 General Control Register2
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3.4.7. CPU Subsystem Control Register Description

3.4.7.1. General Control Register0(Default Value: 0x0000_0000)

Offset: 0x0000

Register Name: GENER_CTRL_REGO

Bit Read/Write Default/Hex Description

31:1 / / /
GIC_CFGSDISABLE.

0 R/W 0x0 _ . .
Disables write access to some secure GIC registers.

3.4.7.2. General Control Register1(Default Value: 0x0000_000E)

Offset: 0x0004

Register Name: GENER_CTRL_REG1

Bit Read/Write Default/Hex Description
31:6 / / /

QOSOVERRIDE.

If HIGH, internally generated values override the ARQOS and AWQOS
5:4 R/W 0x0 _

inputs.

One bit exists for each slave interface.

ACCHANNELEN.

If LOW, then AC requests are not issued on the corresponding slave
3:2 R/W 0x3 _

interface.

One bit exists for each slave interface.

CCI_CLK_ON.
1 R/W Ox1

Set 1 means CCI Clock always on.

CCI_CLK_OFF.

Set 1 means CCI Clock always off.
0 R/W 0x0

m NOTE
When CCI_CLK_OFF and CCI_CLK_ON are valid at the same
time ,CCI_CLK_OFF has the higher priority than CCI_CLK_ON.

3.4.7.3. GIC and Jtag Reset Control Register(Default Value: 0x0000_0F01)

Offset: 0x000C

Register Name: GIC_JTAG_RST_CTRL

Bit Read/Write Default/Hex Description
31:20 / / /
EXM_CLR[3:0]
19:16 R/W 0x0 .
Clear the status of interface, for debug
15:12 / / /
11 R/W Ox1 CS_RST
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CoreSight Reset.
0: assert
1: de-assert.

10

R/W

Ox1

DAP_RST
DAP Reset.
0: assert

1: de-assert.

R/W

Ox1

PORTRST
Jtag portrst.
0: assert
1: de-assert.

R/W

Ox1

TRST.

Jtag trst.

0: assert

1: de-assert.

7:1

/

R/W

Ox1

GIC_RESET.
Gic_reset_cpu_reg
0: assert

1: de-assert.

3.4.7.4. Cluster 0 Interrupt Enable Register(Default Value: 0x0000_FFFF)

Offset: 0x0010

Register Name: CO_INT_EN

Bit Read/Write Default/Hex Description
31:16 / / /
CO_GIC_EN
15:0 R/W OxFFFF Interrupt enable control register. Mask irq_out/firg_out to system

domain.

3.4.7.5. GIC IRQ/FIQ Status Register(Default Value: 0x0000_0000)

Offset: 0x0014

Register Name: IRQ_FIQ_STATUS

Bit Read/Write Default/Hex Description
31:16 R/W 0x0000 FIQ_OUT[15:0]
15:0 R/W 0x0000 IRQ_OUTI[15:0]

3.4.7.6. General Control Register2(Default Value: 0x0000_0000)

Offset: 0x0018

Register Name: GENER_CTRL_REG2

Bit Read/Write Default/Hex Description
31:17 / / /
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16 R/W 0x0 CDBGRSTACK
15:1 / / /
0 R/W 0x0 CO_TSCLKCHANGE
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3.5. IOMMU

3.5.1. Overview

IOMMU(I/O Memory management unit) is designed for product specific memory requirements. It maps the virtual
address(sent by peripheral access memory)to the physical address. IOMMU allows multiple ways to manage the
location of physical address, and it can use physical address which has potentially conflict mapping for different
processes to allocate memory space, and also allow application of non-continuous address mapping to continuous
virtual address space.

Features:

*  Supports virtual address to physical address mapping by hardware implementation
. Supports DEO/2, VE_R, VE, CSI, VP9 parallel address mapping

e Supports DEO/2, VE_R, VE, CSI, VP9 bypass function independently

. Supports DEO/2,VE_R,VE,CSI,VP9 prefetch independently

. Supports DEO/2,VE_R,VE,CSI,VP9 Interrupt handing mechanism independently

*  Supports levell and level2 TLB for special using, and level2 TLB for sharing

*  Supports TLB Fully cleared and Partially disabled

*  Supports trigger PTW behavior when TLB miss

*  Supports checking the permission

. Performance: Average (L1+L2)TLB Hit rate: up to 99.9%, Average Latency: 5t1cycle

H6 V200 User Manual(Revision 1.1) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 177



Auwiner

System

3.5.2. Block Diagram

PTW Cache

Figure 3-17. IOMMU Block Diagram

3.5.3. Operations and Functional Descriptions

3.5.3.1. Clock Sources

DEO MBUS VA->PA Translation MBUS
A
V E R MBU VA->PA Translation MBUS |
A
DE 2 MBUS VA->PA Translation VIBUS
A
VE MBUS VA->PA Translation MBUS
A
CS | MBUS VA->PA Translation BUS
A
VP9 AXI VA->PA Translation AXT
JV A A 4 Y A A 4
» | Micro Micro Micro Micro Micro Micro
h "1 Tes TLB4 TLB3 TLB2 TLB1 TLBO
A A A A A A
\ 4 \ 4 \ 4 A4 \ 4 A4
< » Shared Macro TLB
4 K 4 4
A \ 4 \ 4 \ 4 \ 4 \ 4
CP U APE APB P Prefetch Prefetch Prefetch Prefetch Prefetch Prefetch
Interface < "] Logics Logic4 Logic3 Logic2 Logicl LogicO

DRAM

IOMMU contains two clock domains in the module. Address mapping generated by MBUS clock domain, and Register

and interrupt processing generated by APB clock domain. The two domains are asynchronous, and they are from

different clock sources.

H6 V200 User Manual(Revision 1.1)

Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 178



Auwiner

System

3.5.3.2. Operation Modes

3.5.3.2.1. Initialization

. Release the IOMMU reset signal by writing 1 to the IOMMU Reset Register bit[31];

*  Write the base address of the first TLB to the IOMMU Translation Table Base Register;
¢ Set up the IOMMU Interrupt Enable Register;

*  Enable the IOMMU by configuring the IOMMU Enable Register in the final.

3.5.3.2.2. Address Operates

In the process of address mapping, The peripheral virtual address VA[31:12] are retrieved in the Levell TLB, when TLB
hit, the mapping finished, or they are retrieved in the level2 TLB in the same way. If TLB hit, it will write the mapping to
the Levell TLB, and this shows Levell TLB hit. If Levell and level2 TLB retrieved miss, it will trigger the PTW. After
opening peripheral bypass function, the corresponding register is IOMMU Bypass Register, IOMMU will not map the
address for peripheral typed the address, and it will output the virtual address as physical address.The typical
application is as follows.

*  Micro TLB hit

a) The master device sends a transfer command, and also sends the address to the corresponding Micro TLB, and
searches virtual address corresponding to the level2 page table;

b) If Micro TLB hit, it will return a corresponding physical addresses and the level2 page table of permission Index;

c) Address transform module converts the virtual address into physical address, and checks the permissions at the same

time. If pass, transfer is completed.

o Micro TLB miss, Macro TLB hit

a) The master device send a transfer command, and also send the address to the corresponding Micro TLB, and
searches virtual address corresponding to the level 2 page table;

b) If Micro TLB misses, then continue to search Macro TLB;

c) If Macro TLB misses, it will return the level2 page table to Micro TLB;

d) Micro receives the page table, and put it to Micro TLB(if this Micro TLB is full, there has replace activities), at the
same time send page table entries to address translation module;

e) Address transform module converts the virtual address into physical address, and checks the permissions at the same

time. If pass, transfer is completed.

. Micro TLB miss, Micro TLB miss, PTW Cache hit

a) The master device sends a transfer command, and also sends the address to the corresponding Micro TLB, and
searches virtual address corresponding to the level 2 page table;

b) If Micro TLB misses, then continue to search Macro TLB;

c) If Macro TLB misses, theniw will send the request to the PTW to return the corresponding page table;

d) PTW first accesses PTW Cache, confirms the required level 1 page table to exist in the PTW Cache, sends the page
table to PTW logic;

e) PTW logic returns the corresponding level2 page table from memory page table according to Levell page table,
checks the effectiveness, and sends to Macro TLB;

f) Macro TLB stores the level 2 page table (may happen replace activities), and will return the level 2 page table to Micro
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TLB;

g) Micro TLB receives the page table entries, puts in the Micro TLB (if this Micro TLB is full, there will happen replace
activities), and sends page table entries to address translation module;

h) Address transform module converts the virtual address into physical address, and checks the permissions at the same
time. If pass, transfer is completed.

¢ Micro TLB miss, Micro TLB miss, PTW Cache miss

a) The master device sends a transfer command, and also sends the address to the corresponding Micro TLB, and
searches virtual address corresponding to the level2 page table;

b) If Micro TLB misses, then continue to search Macro TLB;

¢) If Macro TLB misses, theniw will send the request to the PTW to return the corresponding page table;

d) PTW accesses PTW Cache, there is no needing Levell page table;

e) PTW accesses memory, gets the corresponding Levell page table and stores in the PTW Cache;

f) PTW logic returns the corresponding level2 page table from memory page table according to Levell page table,
checks the effectiveness, and sends to Macro TLB;

g) Macro TLB stores the level2 page table (may happen replace activities), and will return the level 2 page table to Micro
TLB;

h) Micro TLB receives the page table entries, puts in the Micro TLB (if this Micro TLB is full, there will happen replace
activities), and sends page table entries to address translation module;

i) Address transform module converts the virtual address into physical address, and checks the permissions at the same
time. If pass, transfer is completed.

*  Permission error

a) Permission check is always performs in the address conversion;

b) Once the permission check makes mistake, new access of the master suspends, before this visit continues;
c) Set the error status register;

d) Trigger interrupt.

* Invalid Levell page table

a) Invalid Levell page table checks when PTW logic reads the new level page table from memory;

b) The PTW read sequentially two page table entries from the memory (64-bit data, a complete cache line), and stores
in the PTW cache;

c) If the current page table is detected invalid, then the error flag is set, and the interrupt is triggered, the cache line
need to be invalidated.

1]

— NOTE

Invalid page table has two situations: the reading target page table from the memory is invalid; and the page table
stored in PTW Cache with target page table is found to be invalid after using;

If a page table is invalid,then total cache line need to be invalidated, that is two page tables.

* Invalid level2 page table
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a) Invalid level2 page table checks when Macro TLB reads the new level page table from memory;

b) The Macro TLB read sequentially two page table entries from the memory (64-bit data, a complete cache line), and
stores in the Macro TLB;

c¢) If the current page table is detected invalid, then the error flag is set, and the interrupt is triggered, the cache line
need to be invalidated.

1]

— NOTE

Invalid page table has two situations: the reading target page table from the memory is invalid; and the page table
stored in Macro TLB with target page table is found to be invalid after using;
If a page table is invalid,then total cache line need to be invalidated, that is two page tables.

Internal address switch process shows in Figure 3-18.
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Valid L1 page table

PTW accesses L1 page
table from memory

‘ Start ’

A 4

Search Micro TLB

Yes
Micro TLB hit
No

Search Macro TLB

Macro TLB hit
No

Trigger PTW

page table T
Cache
Yes

Update PTW Cache

> PTW obtains L2 page

table

Return L2 page table to
Micro TLB and update
Micro TLB

A

No
< Valid L2 page table
Yes
Return L2 page table to Yes
Macro TLB and update
Macro TLB
A 4
Page. table invalid Address switch <
interrupt
»
L )

Y

Permission check

No

Permission invalid
interrupt

3.5.3.2.3. VA-PA Mapping

\ 4
‘ End ’

Figure 3-18. Internal Switch Process

IOMMU page table is defined as Level2 mapping, the first level is 1M address space mapping, the second level is 4K
address space. This version does not support 1K, 16K and other page table size. IOMMU supports a page table only, its

meaning is:
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a) All peripherals connected to IOMMU use the same virtual address space;
b) The virtual address space of the peripherals can overlap;
c) Different virtual addresses can map to the same physical address space;

Base address of the page table is defined by software, and need 16 KByte address alignment; Page table of the Level2
table item need 1 KByte address alignment. A complete VA-PA address translation process is shown in Figure 3-19.

31 14 0
ffffffffffffffffffff |
' IOMMU_TTB_REG i Start address of Levell page table ' ‘

31 2019 1211 0
N !
! Virtual address(VA) i ‘ Index of Levell page table ‘ Index of Level2 page tabl%offset within page

31 \ 4 1413 210
Start address of Levell page table ‘ Index of Levell page table ‘ 00 ‘

-
|
>
o
=]
o
"
|
I
=4
-
o
S
—
=
|

i

31 v 10 210
Start address of Level2 page table ‘ Reserved ‘ 01 ‘

31 109 i 210

Start address of Level2 page table ‘ Index of Level2 page table ‘ 00 ‘

i
=
o
<

-
|
>
o
=
(o]l
wi
a|
I
%
—
o
i
—
N
i

i

D . 31 v 7 4 10

[~ [ével2 page table ! -

L entry | ‘ Physlcalrbase address ‘ ‘ ACI ‘ ‘ 1‘ ‘
77777777777777777777 31 1211 ¢ 0
| Physical address(PA) 3 ‘ Physical base address ‘ Offset within page ‘

Figure 3-19. VA-PA Switch Process
3.5.3.2.4. Clear and Invalidate TLB

When more page table content refresh or table address changes, all VA-PA mapping which has been cached in TLB will
no longer be valid , then you need configure IOMMU TLB Flush Enable Register to clear the TLB or PTW Cache. First
suspend the TLB or Cache access, then configure the corresponding Flush bit of IOMMU TLB Flush Enable Register ,
after operation takes effect, related peripherals can continue to send new access memory operations.

When some page table is invalid or incorrect mapping, you can set the TLB Invalidation relevant register to invalidate
TLB VA-PA mapping pairs. First, write target address to IOMMU TLB Invalidation Address Register;then, set
configuration values to IOMMU TLB Invalidation Address Mask Register , the requirements are as follows:

a) The value of IOMMU TLB Invalidation Address Mask Register cannot be less than the IOMMU TLB Invalidation
Address Register.

b) The higher bit of IOMMU TLB Invalidation Address Mask Register must be continuous 1, the lower bit must be
H6 V200 User Manual(Revision 1.1) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 183




Auwiner

System

continuous 0, for example ,0xfffff000, Oxffffe000, Oxffffc000, Oxffff8000, Oxffff0000 belongs to the legal value; and
0xffffd000, Oxffffb000, Oxffffa000, Oxffff9000, Oxffff7000 belongs to illegal values.

Finally, Configure IOMMU TLB Invalidation Enable Register to enable invalid operation. Among the method of invalid
address is that target address AND mask address gets maximum valid bit and determines destination address range.The
figure is as follows.
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Figure 3-20. Invalid TLB Address Range

For example:

a) When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFFFO00 by default,the result of AND is
target address,that is ,invalid target address.

b) When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFFO000, the value of IOMMU TLB
Invalidation Address Register is OXEEEE1000, then target address range is from OxEEEEO000 to OXEEEEF000.

c) When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFFC000, the value of IOMMU TLB
Invalidation Address Register is OXEEEE8000, then target address range is from OXEEEE8000 to OXEEEEBOOO.

d) When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFF8000, the value of IOMMU TLB
Invalidation Address Register is OXEEEECO00, then target address range is from OXEEEE8000 to OXEEEEF00O.

e) When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFFC000, the value of IOMMU TLB
Invalidation Address Register is OXEEEEO00O, then target address range is from OXEEEEO00O to OXEEEE3000.

3.5.3.3. Page Table Format

3.5.3.3.1. Levell Page Table

The format of Levell page table is as follows.

31 109 210
Start address of Level2 page table Reserved ‘ 01 ‘

Figure 3-21. Levell Page Table Format
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Bit[31:10]: Base address of Level2 page table;
Bit[9:2]: Reserved;
Bit[1:0]: 01 is valid page table;others are fault;

3.5.3.3.2. Level2 Page Table

The format of Level2 page table is as follows.

31 12 7 4 10
Physical base address ‘ ‘ ACI ‘ ‘1‘ ‘

Figure 3-22. Levell Page Table Format
Bit[31:12]: Physical address of 4K address;
Bit[11:8]: Reserved,;
Bit[7:4]: ACI, permission control index; correspond to permission control bit of IOMMU Domain Authority Control
Register;
Bit[3:2]: Reserved;
Bit[1]: 1 is valid page table; 0 is fault;
Bit[0]: Reserved

3.5.3.3.3. Permission Index

The read/write access control of series register such as IOMMU Domain Authority Control Register is as follows.

11 10 9 8 7 6 5 4 3 2 1 O
W|IR|IW|IR|W|R|W|R|W|R|W

Figure 3-23. Read/Write Permission Control

Bit[1:0]/Bit[17:16]: Master0 read/write permission control;
Bit[3:2]/Bit[19:18]: Masterl read/write permission control;
Bit[5:4]/Bit[21:20]: Master2 read/write permission control;
Bit[7:6]/Bit[23:22]: Master3 read/write permission control;
Bit[9:8]/Bit[25:24]: Master4 read/write permission control;
Bit[11:10]/Bit[27:26]: Master5 read/write permission control;

The value of IOMMU Domain Authority Control Register is read-only by default. Other registers can configure through
system requirement. In address switch process, the corresponding relation between ACl and Domain is as follows.

Table 3-8. Relation between ACl and Domain

ACI Domain Register
0 Domain 0 IOMMU Domain Authority Control Register 0
1 Domain 1 IOMMU Domain Authority Control Register 0
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2 Domain 2 IOMMU Domain Authority Control Register 1
3 Domain 3 IOMMU Domain Authority Control Register 1
4 Domain 4 IOMMU Domain Authority Control Register 2
5 Domain 5 IOMMU Domain Authority Control Register 2
6 Domain 6 IOMMU Domain Authority Control Register 3
7 Domain 7 IOMMU Domain Authority Control Register 3
8 Domain 8 IOMMU Domain Authority Control Register 4
9 Domain 9 IOMMU Domain Authority Control Register 4
10 Domain 10 IOMMU Domain Authority Control Register 5
11 Domain 11 IOMMU Domain Authority Control Register 5
12 Domain 12 IOMMU Domain Authority Control Register 6
13 Domain 13 IOMMU Domain Authority Control Register 6
14 Domain 14 IOMMU Domain Authority Control Register 7
15 Domain 15 IOMMU Domain Authority Control Register7

After enabled IOMMU Domain Authority Overwrite Register, the read/write control permission can override all
I10MMU Domain Authority Control Register.

3.5.4. Programming Guidelines

3.5.4.1. IOMMU Reset

In order to shield the influence of IOMMU reset ,be sure IOMMU is never opened, or no unfinished bus operation, or

DRAM and peripherals already open the corresponding switch before the IOMMU module software reset operation.

3.5.4.2. IOMMU Enable

Before opening the IOMMU address mapping function, Translation Table Base register should be correctly configured,

or all the masters are in the bypass state, or all the masters do not send the bus command.

3.5.4.3. Configure TTB

Operating the register must close IOMMU address mapping function, namely IOMMU_ENABLE_REG [0] is O; or Bypass
function of all masters is set to 1, or no the state of transfer bus commands.

3.5.4.4. Clear TTB

In the Flush operation, all TLB/Cache access will be suspended; but the operation entered the TLB will continue to

complete before the Flush starts.
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3.5.4.5. Read/Write VA Data

For virtual address, read and write the corresponding physical address data, be sure IOMMU module address mapping

function is normal or not. First, make sure to read or write, and then configure the target virtual address or write data,

then start to read or write function, after being finished, check if the results is as expected.

3.5.4.6. PMU Statistics

When PMU function is used for the first time, Set IOMMU PMU Enable Register can be enabled; when reading the
relevant Register, Clear IOMMU PMU Enable Register need be enabled; when PMU function is used next time, first
IOMMU PMU Clear Register is set, after counter is cleared, Set IOMMU PMU Enable Register can be enabled. Given a
level2 page table administers continuous 4 KB address, if Micro TLB misses in continuous virtual address, there may

need to return a level2 page table to hit from Macro TLB; but the hit number is not recorded in the Macro TLB hit and

Micro TLB hit related register. So true hit rate calculation is as follows:

Hit Rate = N1/M1 + (1-N1/M1)*N2/M2

N1: Micro TLB hit number
M1: Micro TLB access number
N2: Macro TLB hit number

M2: Macro TLB access number

3.5.5. Register List

Module Name Base Address

IOMMU 0x030F0000

Register Name Offset Description

IOMMU_RESET_REG 0x0010 IOMMU Reset Register

IOMMU_ENABLE_REG 0x0020 IOMMU Enable Register

IOMMU_BYPASS_REG 0x0030 IOMMU Bypass Register
IOMMU_AUTO_GATING_REG 0x0040 IOMMU Auto Gating Register
IOMMU_WBUF_CTRL_REG 0x0044 IOMMU Write Buffer Control Register
IOMMU_OOO_CTRL_REG 0x0048 IOMMU Out Of Order Control Register
IOMMU_4KB_BDY_PRT_CTRL_REG 0x004C IOMMU 4KB Boundary Protect Control Register
IOMMU_TTB_REG 0x0050 IOMMU Translation Table Base Register
IOMMU_TLB_ENABLE_REG 0x0060 IOMMU TLB Enable Register
IOMMU_TLB_PREFETCH_REG 0x0070 IOMMU TLB Prefetch Register
IOMMU_TLB_FLUSH_ENABLE_REG 0x0080 IOMMU TLB Flush Enable Register
IOMMU_TLB_IVLD_ADDR_REG 0x0090 IOMMU TLB Invalidation Address Register
IOMMU_TLB_IVLD_ADDR_MASK_REG 0x0094 IOMMU TLB Invalidation Address Mask Register
IOMMU_TLB_IVLD_ENABLE_REG 0x0098 IOMMU TLB Invalidation Enable Register
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IOMMU_PC_IVLD_ADDR_REG 0x00A0 IOMMU PC Invalidation Address Register
IOMMU_PC_IVLD_ENABLE_REG 0x00A8 IOMMU PC Invalidation Enable Register
IOMMU_DM_AUT_CTRL_REGO 0x00BO IOMMU Domain Authority Control Register O
IOMMU_DM_AUT_CTRL_REG1 0x00B4 IOMMU Domain Authority Control Register 1
IOMMU_DM_AUT_CTRL_REG2 0x00B8 IOMMU Domain Authority Control Register 2
IOMMU_DM_AUT_CTRL_REG3 0x00BC IOMMU Domain Authority Control Register 3
IOMMU_DM_AUT_CTRL_REG4 0x00C0 IOMMU Domain Authority Control Register 4
IOMMU_DM_AUT_CTRL_REG5 0x00C4 IOMMU Domain Authority Control Register 5
IOMMU_DM_AUT_CTRL_REG6 0x00C8 IOMMU Domain Authority Control Register 6
IOMMU_DM_AUT_CTRL_REG7 0x00CC IOMMU Domain Authority Control Register 7
IOMMU_DM_AUT_OVWT_REG 0x00D0 IOMMU Domain Authority Overwrite Register
IOMMU_INT_ENABLE _REG 0x0100 IOMMU Interrupt Enable Register
IOMMU_INT_CLR _REG 0x0104 IOMMU Interrupt Clear Register
IOMMU_INT_STA _REG 0x0108 IOMMU Interrupt Status Register
IOMMU_INT_ERR_ADDR_REGO 0x0110 IOMMU Interrupt Error Address Register O
IOMMU_INT_ERR_ADDR_REG1 0x0114 IOMMU Interrupt Error Address Register 1
IOMMU_INT_ERR_ADDR_REG2 0x0118 IOMMU Interrupt Error Address Register 2
IOMMU_INT_ERR_ADDR_REG3 0x011C IOMMU Interrupt Error Address Register 3
IOMMU_INT_ERR_ADDR_REG4 0x0120 IOMMU Interrupt Error Address Register 4
IOMMU_INT_ERR_ADDR_REG5 0x0124 IOMMU Interrupt Error Address Register 5
IOMMU_INT_ERR_ADDR_REG6 0x0130 IOMMU Interrupt Error Address Register 6
IOMMU_INT_ERR_ADDR_REG7 0x0134 IOMMU Interrupt Error Address Register 7
IOMMU_INT_ERR_DATA_REGO 0x0150 IOMMU Interrupt Error Data Register O
IOMMU_INT_ERR_DATA_REG1 0x0154 IOMMU Interrupt Error Data Register 1
IOMMU_INT_ERR_DATA_REG2 0x0158 IOMMU Interrupt Error Data Register 2
IOMMU_INT_ERR_DATA_REG3 0x015C IOMMU Interrupt Error Data Register 3
IOMMU_INT_ERR_DATA_REG4 0x0160 IOMMU Interrupt Error Data Register 4
IOMMU_INT_ERR_DATA_REGS 0x0164 IOMMU Interrupt Error Data Register 5
IOMMU_INT_ERR_DATA_REG6 0x0170 IOMMU Interrupt Error Data Register 6
IOMMU_INT_ERR_DATA_REG7 0x0174 IOMMU Interrupt Error Data Register 7
IOMMU_L1PG_INT _REG 0x0180 IOMMU L1 Page Table Interrupt Register
IOMMU_L2PG_INT _REG 0x0184 IOMMU L2 Page Table Interrupt Register
IOMMU_VA _REG 0x0190 IOMMU Virtual Address Register
IOMMU_VA DATA_REG 0x0194 IOMMU Virtual Address Data Register
IOMMU_VA_CONFIG_REG 0x0198 IOMMU Virtual Address Configuration Register
IOMMU_PMU_ENABLE REG 0x0200 IOMMU PMU Enable Register
IOMMU_PMU_CLR _REG 0x0210 IOMMU PMU Clear Register
IOMMU_PMU_ACCESS_LOW_REGO 0x0230 IOMMU PMU Access Low Register O
IOMMU_PMU_ACCESS_HIGH_REGO 0x0234 IOMMU PMU Access High Register O
IOMMU_PMU_HIT_LOW_REGO 0x0238 IOMMU PMU Hit Low Register 0
IOMMU_PMU_HIT_HIGH_REGO 0x023C IOMMU PMU Hit High Register 0
IOMMU_PMU_ACCESS_LOW_REG1 0x0240 IOMMU PMU Access Low Register 1
IOMMU_PMU_ACCESS_HIGH_REG1 0x0244 IOMMU PMU Access High Register 1
IOMMU_PMU_HIT_LOW_REG1 0x0248 IOMMU PMU Hit Low Register 1

H6 V200 User Manual(Revision 1.1)

Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 188




Auwiner

System
IOMMU_PMU_HIT_HIGH_REG1 0x024cC IOMMU PMU Hit High Register 1
IOMMU_PMU_ACCESS_LOW_REG2 0x0250 IOMMU PMU Access Low Register 2
IOMMU_PMU_ACCESS_HIGH_REG2 0x0254 IOMMU PMU Access High Register 2
IOMMU_PMU_HIT_LOW_REG2 0x0258 IOMMU PMU Hit Low Register 2
IOMMU_PMU_HIT_HIGH_REG2 0x025C IOMMU PMU Hit High Register 2
IOMMU_PMU_ACCESS_LOW_REG3 0x0260 IOMMU PMU Access Low Register 3
IOMMU_PMU_ACCESS_HIGH_REG3 0x0264 IOMMU PMU Access High Register 3
IOMMU_PMU_HIT_LOW_REG3 0x0268 IOMMU PMU Hit Low Register 3
IOMMU_PMU_HIT_HIGH_REG3 0x026C IOMMU PMU Hit High Register 3
IOMMU_PMU_ACCESS_LOW_REG4 0x0270 IOMMU PMU Access Low Register 4
IOMMU_PMU_ACCESS_HIGH_REG4 0x0274 IOMMU PMU Access High Register 4
IOMMU_PMU_HIT_LOW_REG4 0x0278 IOMMU PMU Hit Low Register 4
IOMMU_PMU_HIT_HIGH_REG4 0x027C IOMMU PMU Hit High Register 4
IOMMU_PMU_ACCESS_LOW_REG5 0x0280 IOMMU PMU Access Low Register 5
IOMMU_PMU_ACCESS_HIGH_REG5 0x0284 IOMMU PMU Access High Register 5
IOMMU_PMU_HIT_LOW_REG5 0x0288 IOMMU PMU Hit Low Register 5
IOMMU_PMU_HIT_HIGH_REG5 0x028C IOMMU PMU Hit High Register 5
IOMMU_PMU_ACCESS_LOW_REG6 0x02D0 IOMMU PMU Access Low Register 6
IOMMU_PMU_ACCESS_HIGH_REG6 0x02D4 IOMMU PMU Access High Register 6
IOMMU_PMU_HIT_LOW_REG6 0x02D8 IOMMU PMU Hit Low Register 6
IOMMU_PMU_HIT_HIGH_REG6 0x02DC IOMMU PMU Hit High Register 6
IOMMU_PMU_ACCESS_LOW_REG7 0x02E0 IOMMU PMU Access Low Register 7
IOMMU_PMU_ACCESS_HIGH_REG7 0x02E4 IOMMU PMU Access High Register 7
IOMMU_PMU_HIT_LOW_REG7 0x02E8 IOMMU PMU Hit Low Register 7
IOMMU_PMU_HIT_HIGH_REG7 0x02EC IOMMU PMU Hit High Register 7
IOMMU_PMU_TL _LOW_REGO 0x0300 IOMMU Total Latency Low Register O
IOMMU_PMU_TL _HIGH_REGO 0x0304 IOMMU Total Latency High Register 0
IOMMU_PMU_TL _LOW_REG1 0x0310 IOMMU Total Latency Low Register 1
IOMMU_PMU_TL _HIGH_REG1 0x0314 IOMMU Total Latency High Register 1
IOMMU_PMU_TL _LOW_REG2 0x0320 IOMMU Total Latency Low Register 2
IOMMU_PMU_TL _HIGH_REG2 0x0324 IOMMU Total Latency High Register 2
IOMMU_PMU_TL _LOW_REG3 0x0330 IOMMU Total Latency Low Register 3
IOMMU_PMU_TL _HIGH_REG3 0x0334 IOMMU Total Latency High Register 3
IOMMU_PMU_TL _LOW_REG4 0x0340 IOMMU Total Latency Low Register 4
IOMMU_PMU_TL _HIGH_REG4 0x0344 IOMMU Total Latency High Register 4
IOMMU_PMU_TL _LOW_REG5 0x0350 IOMMU Total Latency Low Register 5
IOMMU_PMU_TL _HIGH_REG5 0x0354 IOMMU Total Latency High Register 5
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3.5.6. Register Description

3.5.6.1. IOMMU Reset Register (Default Value: 0x8003_003F)

Offset: 0x0010

Register Name: IOMMU_RESET _REG

Bit Read/Write

Default/Hex

Description

31 R/W

Ox1

IOMMU_RESET

IOMMU Software Reset Switch

0: Set reset signal

1: Release reset signal

Before IOMMU software reset operation, ensure IOMMU never be opened; Or
no unfinished bus operation; Or DRAM and the peripherals have opened the

corresponding switch, for shielding the effects of IOMMU reset .

30:18 /

/

17 R/W

Ox1

PTW_CACHE_RESET

PTW Cache address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When PTW Cache occurs abnormal, the bit is used for resetting PTW Cache
individually.

16 R/W

Ox1

MACRO_TLB_RESET

Macro TLB address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When PTW Cache occurs abnormal, the bit is used for resetting PTW Cache
individually.

15:6 /

/

5 R/W

Ox1

MASTERS5_RESET

Master5 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Master5 occurs abnormal, the bit is used for resetting PTW Cache
individually.

4 R/W

Ox1

MASTER4_RESET

Master4 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Master4 occurs abnormal, the bit is used for resetting PTW Cache
individually.

3 R/W

Ox1

MASTER3_RESET

Master3 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Master3 occurs abnormal, the bit is used for resetting PTW Cache
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individually.

2 R/W

Ox1

MASTER2_RESET

Master2 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Master2 occurs abnormal, the bit is used for resetting PTW Cache
individually.

1 R/W

Ox1

MASTER1_RESET

Masterl address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Masterl occurs abnormal, the bit is used for resetting PTW Cache
individually.

0 R/W

Ox1

MASTERO_RESET

Master0 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When MasterO occurs abnormal, the bit is used for resetting PTW Cache
individually.

3.5.6.2. IOMMU Enable Register (Default Value: 0x0000_0000)

Offset: 0x0020

Register Name: IOMMU_ENABLE_REG

Bit Read/Write

Default/Hex

Description

31:1 /

/

/

0 R/W

0x0

ENABLE

IOMMU module enable switch

0: Disable IOMMU

1: Enable IOMMU

Before IOMMU address mapping function opens, configure the Translation
Table Base register; or ensure all masters are in bypass status or no the

status of sending bus demand (such as reset)

3.5.6.3. IOMMU Bypass Register (Default Value: 0x0000_0000)

Offset: 0x0030

Register Name: IOMMU_BYPASS_REG

Bit Read/Write Default/Hex Description

31:6 / / /
MASTERS5_BYPASS
Master5 bypass switch

5 R/W 0x0 After open bypass function, IOMMU can not map the address of Master5
sending, and directly output the virtual address to MBUS as physical
address.
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0: Disable bypass function
1: Enable bypass function

MASTER4_BYPASS

Master4 bypass switch

After open bypass function, IOMMU can not map the address of Master4
4 R/W 0x0 sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

MASTER3_BYPASS

Master3 bypass switch

After open bypass function, IOMMU can not map the address of Master3
3 R/W 0x0 sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

MASTER2_BYPASS

Master2 bypass switch

After open bypass function, IOMMU can not map the address of Master2
2 R/W 0x0 sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

MASTER1_BYPASS

Masterl bypass switch

After open bypass function, IOMMU can not map the address of Masterl
1 R/W 0x0 sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

MASTERO_BYPASS

Master0 bypass switch

After open bypass function, IOMMU can not map the address of Master0
0 R/W 0x0 sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

1]

— NOTE

Operating the register belongs to non-accurate timing sequence control function.That is, before the function is valid,
master operation will complete address mapping function, and after the operation will not perform address mapping.
It is suggested that master is in reset state or in no any bus operation before operating the register .
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3.5.6.4. IOMMU Auto Gating Register (Default Value: 0x0000_0000)

Offset: 0x0040

Register Name: IOMMU_AUTO_GATING_REG

Bit

Read/Write

Default/Hex

Description

31:1

/

/

/

R/W

0x0

IOMMU_AUTO_GATING
IOMMU circuit auto gating control.

The purpose is decreasing power consumption of the module.

0: Disable auto gating function
1: Enable auto gating function

3.5.6.5. IOMMU Write Buffer Control Register (Default Value: 0x0000_003F)

Offset: 0x0044

Register Name: IOMMU_WBUF_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31:6

/

/

/

R/W

Ox1

MASTERS5_WBUF_CTRL
Master5 write buffer control bit
0: Disable write buffer

1: Enable write buffer

R/W

0x1

MASTER4_WBUF_CTRL
Master4 write buffer control bit
0: Disable write buffer

1: Enable write buffer

R/W

0x1

MASTER3_WBUF_CTRL
Master3 write buffer control bit
0: Disable write buffer

1: Enable write buffer

R/W

0x1

MASTER2_WBUF_CTRL
Master2 write buffer control bit
0: Disable write buffer

1: Enable write buffer

R/W

Ox1

MASTER1_WBUF_CTRL
Masterl write buffer control bit
0: Disable write buffer

1: Enable write buffer

R/W

Ox1

MASTERO_WBUF_CTRL
Master0 write buffer control bit
0: Disable write buffer

1: Enable write buffer
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3.5.6.6. IOMMU Out Of Order Control Register (Default Value: 0x0000_003F)

Offset: 0x0048

Register Name: IOMMU_OOO_CTRL_REG

Bit Read/Write

Default/Hex

Description

31:6 /

/

/

5 R/W

Ox1

MASTER5_00O_CTRL
Master5 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

4 R/W

Ox1

MASTER4_OOO_CTRL
Master4 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

3 R/W

Ox1

MASTER3_0O0OO_CTRL
Master3 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

2 R/W

Ox1

MASTER2_0O0OO_CTRL
Master2 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

1 R/W

Ox1

MASTER1_OOO_CTRL
Master1 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

0 R/W

0x1

MASTERO_OOOQO_CTRL
MasterQ out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

3.5.6.7. IOMMU 4KB Boundary Protect Control Register (Default Value: 0x0000_001F)

Offset: 0x004C

Register Name: IOMMU_4KB_BDY_PRT_CTRL_REG

Bit Read/Write

Default/Hex

Description

31:5 /

/

/

4 R/W

Ox1

MASTER4_4KB_BDY_PRT_CTRL

Master4 4KB boundary protect control bit
0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

3 R/W

Ox1

MASTER3_4KB_BDY_PRT_CTRL

Master3 4KB boundary protect control bit
0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

2 R/W

Ox1

MASTER2_4KB_BDY_PRT_CTRL
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Master2 4KB boundary protect control bit
0: Disable 4KB boundary protect
1: Enable 4KB boundary protect

1 R/W

Ox1

MASTER1_4KB_BDY_PRT_CTRL
Masterl 4KB boundary protect control bit
0: Disable 4KB boundary protect
1: Enable 4KB boundary protect

0 R/W

Ox1

MASTERO_4KB_BDY_PRT_CTRL

Master0 4KB boundary protect control bit
0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

1]

— NOTE
When Master sends the burst of over 4KB boundary, IOMMU can split
demand and data.

3.5.6.8. IOMMU Translation Table Base Register (Default Value: 0x0000_0000)

Offset: 0x0050

Register Name: IOMMU_TTB_REG

Bit Read/Write Default/Hex | Description
TTB
Levell page table starting address, aligned to 16 KB.

31:14 | R/W 0x0 A NOTE
When operating the register , IOMMU address mapping function must be
closed, namely IOMMU_ENABLE_REG is 0 ; Or Bypass function of all main
equipment is set to 1 or not the state of transfer bus commands (such as
setting).

13:0 / / /

3.5.6.9. IOMMU TLB Enable Register (Default Value: 0x0003_003F)

Offset: 0x0060

Register Name: IOMMU_TLB_ENABLE_REG

Bit Read/Write Default/Hex Description
31:18 / / /
PTW_CACHE_ENABLE
17 R/W oxl PTVY Cache enable bit
0: Disable
1: Enable
MACRO_TLB_ENABLE
16 R/W 0x1 Macro TLB enable bit
0: Disable
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1: Enable

15:6 /

/

5 R/W

Ox1

MICRO_TLB5_ENABLE
Micro TLB5 enable bit
0: Disable
1: Enable

4 R/W

Ox1

MICRO_TLB4_ENABLE
Micro TLB4 enable bit
0: Disable
1: Enable

3 R/W

Ox1

MICRO_TLB3_ENABLE
Micro TLB3 enable bit
0: Disable
1: Enable

2 R/W

Ox1

MICRO_TLB2_ENABLE
Micro TLB2 enable bit
0: Disable
1: Enable

1 R/W

Ox1

MICRO_TLB1_ENABLE
Micro TLB1 enable bit
0: Disable
1: Enable

0 R/W

Ox1

MICRO_TLBO_ENABLE
Micro TLBO enable bit
0: Disable
1: Enable

3.5.6.10. IOMMU TLB Prefetch Register (Default Value: 0x0000_0000)

Offset: 0x0070

Register Name: IOMMU_TLB_PREFETCH_REG

Bit Read/Write

Default/Hex

Description

31:6 /

/

/

5 R/W

0x0

MICRO_TLB5_PREFETCH
Micro TLB5 prefetch enable
0: Disable

1: Enable

4 R/W

0x0

MICRO_TLB4_PREFETCH
Micro TLB4 prefetch enable
0: Disable

1: Enable

3 R/W

0x0

MICRO_TLB3_PREFETCH
Micro TLB3 prefetch enable
0: Disable

1: Enable
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R/W

0x0

MICRO_TLB2_PREFETCH
Micro TLB2 prefetch enable
0: Disable

1: Enable

R/W

0x0

MICRO_TLB1_PREFETCH
Micro TLB1 prefetch enable
0: Disable

1: Enable

R/W

0x0

MICRO_TLBO_PREFETCH
Micro TLBO prefetch enable
0: Disable

1: Enable

3.5.6.11. IOMMU TLB Flush Enable Register (Default Value: 0x0000_0000)

Offset: 0x0080

Register Name: IOMMU_TLB_FLUSH_ENABLE_REG

Bit

Read/Write

Default/Hex

Description

31:18

/

/

/

17

R/WAC

0x0

PTW_CACHE_FLUSH

Clear PTW Cache

0: No clear operation or clear operation completed
1: Enable is cleared

After Flush operation completes, the bit can clear 0 automatically.

16

R/WAC

0x0

MACRO_TLB_FLUSH

Clear Macro TLB

0: No clear operation or clear operation completed
1: Enable is cleared

After Flush operation completes, the bit can clear 0 automatically.

15:6

/

R/WAC

0x0

MICRO_TLB5_FLUSH

Clear Micro TLB5

0: No clear operation or clear operation completed
1: Enable is cleared

After Flush operation completes, the bit can clear 0 automatically.

R/WAC

0x0

MICRO_TLB4_FLUSH

Clear Micro TLB4

0: No clear operation or clear operation completed
1: Enable is cleared

After Flush operation completes, the bit can clear 0 automatically.

R/WAC

0x0

MICRO_TLB3_FLUSH

Clear Micro TLB3

0: No clear operation or clear operation completed
1: Enable is cleared

After Flush operation completes, the bit can clear 0 automatically.
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R/WAC

0x0

MICRO_TLB2_FLUSH

Clear Micro TLB2

0: No clear operation or clear operation completed

1: Enable is cleared

After Flush operation completes, the bit can clear 0 automatically.

R/WAC

0x0

MICRO_TLB1_FLUSH

Clear Micro TLB1

0: No clear operation or clear operation completed

1: Enable is cleared

After Flush operation completes, the bit can clear 0 automatically.

R/WAC

0x0

MICRO_TLBO_FLUSH

Clear Micro TLB1

0: No clear operation or clear operation completed

1: Enable is cleared

After Flush operation completes, the bit can clear 0 automatically.

1]

— NOTE

When performing flush operation, all TLB/Cache access will be paused.

Before flush starts, the operation that has entered TLB continues to complete.

3.5.6.12. IOMMU TLB Invalidation Address Register (Default Value: 0x0000_0000)

Offset: 0x0090

Register Name: IOMMU_TLB_IVLD_ADDR_REG

Bit Read/Write Default/Hex Description
TLB_IVLD_ADDR
31:12 | R/W 0x0 - ,
TLB invalid address, aligned to 4K
11:0 / / /
L ore

When performing invalidation operation, TLB/Cache operation has not affected.

After or Before invalidation starts, there is no absolute relationship between same address switch operation and

Invalidation operation.

3.5.6.13. IOMMU TLB Invalidation Address Mask Register (Default Value: 0x0000_0000)

Offset: 0x0094

Register Name: IOMMU_TLB_IVLD_ADDR_MASK_REG

Bit

‘ Read/Write ‘ Default/Hex

Description
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TLB_IVLD_ADDR_MASK
31:12 R/W 0x0 - - . .
TLB invalid address mask register, aligned to 4K
11:0 / / /

3.5.6.14. IOMMU TLB Invalidation Enable Register (Default Value: 0x0000_0000)

Offset: 0x0098

Register Name: IOMMU_TLB_IVLD_ENABLE_REG

Bit Read/Write

Default/Hex

Description

31:1 /

/

/

0 R/WAC

0x0

TLB_IVLD_ENABLE

Enable TLB invalid operation

0: No-operation or operation completed

1: Enable is invalid

After invalidation operation completed, the bit can clear 0 automatically.
When operating Invalidation, TLB/Cache operation has not affected.

After or Before Invalidation starts, there is no absolute relationship between
same address switch operation and Invalidation operation.

3.5.6.15. IOMMU PC Invalidation Address Register (Default Value: 0x0000_0000)

Offset: 0x00A0

Register Name: IOMMU_PC_IVLD_ADDR_REG

Bit Read/Write Default/Hex | Description

PC_IVLD_ADDR
31:20 R/W 0x0 - )

PTW Cache invalid address, aligned to 1M.
19:0 / / /

3.5.6.16. IOMMU PC Invalidation Enable Register (Default Value: 0x0000_0000)

Offset: 0x00A8

Register Name: IOMMU_PC_IVLD_ENABLE_REG

Bit Read/Write

Default/Hex

Description

31:1 /

/

/

0 R/WAC

0x0

PC_IVLD_ENABLE

Enable PTW Cache invalid operation

0: No-operation or operation completed

1: Enable is invalid

After invalidation operation completed, the bit can clear 0 automatically.
After or Before Invalidation starts, there is no absolute relationship between
same address switch operation and Invalidation operation.
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3.5.6.17. IOMMU Domain Authority Control Register 0 (Default Value: 0x0000_0000)

Offset: 0x00B0

Register Name: IOMMU_DM_AUT_CTRL_REGO

Bit

Read/Write

Default/Hex

Description

31:28

/

/

/

27

R/W

0x0

DM1_M5_WT_AUT_CTRL

Domain1 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

26

R/W

0x0

DM1_M5_RD_AUT_CTRL

Domainl read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

25

R/W

0x0

DM1_M4_WT_AUT_CTRL

Domainl write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

24

R/W

0x0

DM1_M4_RD_AUT_CTRL

Domainl read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

23

R/W

0x0

DM1_M3_WT_AUT_CTRL

Domainl write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

22

R/W

0x0

DM1_M3_RD_AUT_CTRL

Domain1 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

21

R/W

0x0

DM1_M2_WT_AUT_CTRL

Domainl write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

20

R/W

0x0

DM1_M2_RD_AUT_CTRL

Domain1 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

19

R/W

0x0

DM1_M1_WT_AUT_CTRL

Domain1 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

18

R/W

0x0

DM1_M1_RD_AUT_CTRL

Domain1 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable
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17

R/W

0x0

DM1_MO_WT_AUT_CTRL

Domainl write permission control for masterO
0: The write-operation is available

1: The write-operation is unavailable

16

R/W

0x0

DM1_MO_RD_AUT_CTRL

Domain1 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

15:12

/

11

0x0

DMO_M5_WT_AUT_CTRL

Domain0 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

10

0x0

DMO_M5_RD_AUT_CTRL

Domain0 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

0x0

DMO_M4_WT_AUT_CTRL

Domain0 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

0x0

DMO_M4_RD_AUT_CTRL

Domain0 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

0x0

DMO_M3_WT_AUT_CTRL

Domain0 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

0x0

DMO_M3_RD_AUT_CTRL

DomainO read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

0x0

DMO_M2_WT_AUT_CTRL

Domain0 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

0x0

DMO_M2_RD_AUT_CTRL

Domain0 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

0x0

DMO_M1_WT_AUT_CTRL

Domain0 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable
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DMO_M1_RD_AUT_CTRL

Domain0 read permission control for masterl
2 R 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

DMO_MO_WT_AUT_CTRL

1 R X0 Domain0 write permission control for masterO
X

0: The write-operation is available

1: The write-operation is unavailable

DMO_MO_RD_AUT_CTRL

0 R X0 Domain0 read permission control for master0
X
0: The read-operation is available

1: The read-operation is unavailable

1]

— NOTE

Software can be set up 15 different permission control type , which is set in IOMMU_DM_AUT_CTRL_REGO ~ 7. As
well as a default access control type, domain0. The read/write operation of DOMIAN1 ~ 15 is unlimited by default.
Software needs set the corresponding permission control domain index of the page table item in the secondary page
table entries[7:4], the default value is 0, use domian0, namely the read/write operation is not controlled.

Setting REG_ARD_OVWT can shield Domain control of IOMMU_DM_AUT_CTRL_REGO0~7.All Level2 page table type
are covered by the type of REG_ARD_OVWT. The read/write operation is permitted by default.

3.5.6.18. IOMMU Domain Authority Control Register 1 (Default Value: 0x0000_0000)

Offset: 0x00B4 Register Name: IOMMU_DM_AUT_CTRL_REG1

Bit Read/Write Default/Hex Description

31:28 / / /

DM3_M5_WT_AUT_CTRL

Domain3 write permission control for master5
27 R/W 0x0 . o )
0: The write-operation is available

1: The write-operation is unavailable

DM3_M5_RD_AUT_CTRL

Domain3 read permission control for master5
26 R/W 0x0 . .
0: The read-operation is available

1: The read-operation is unavailable

DM3_M4_WT_AUT_CTRL

Domain3 write permission control for master4
25 R/W 0x0 ) o i
0: The write-operation is available

1: The write-operation is unavailable

DM3_M4_RD_AUT_CTRL

Domain3 read permission control for master4
24 R/W 0x0 . .
0: The read-operation is available

1: The read-operation is unavailable
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23

R/W

0x0

DM3_M3_WT_AUT_CTRL

Domain3 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

22

R/W

0x0

DM3_M3_RD_AUT_CTRL

Domain3 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

21

R/W

0x0

DM3_M2_WT_AUT_CTRL

Domain3 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

20

R/W

0x0

DM3_M2_RD_AUT_CTRL

Domain3 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

19

R/W

0x0

DM3_M1_WT_AUT_CTRL

Domain3 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

18

R/W

0x0

DM3_M1_RD_AUT_CTRL

Domain3 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

17

R/W

0x0

DM3_MO_WT_AUT_CTRL

Domain3 write permission control for master0
0: The write-operation is available

1: The write-operation is unavailable

16

R/W

0x0

DM3_MO_RD_AUT_CTRL

Domain3 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

15:12

/

11

R/W

0x0

DM2_M5_WT_AUT_CTRL

Domain2 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

10

R/W

0x0

DM2_M5_RD_AUT_CTRL

Domain2 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM2_M4_WT_AUT_CTRL

Domain2 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable
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R/W

0x0

DM2_M4_RD_AUT_CTRL

Domain2 read permission control for masterd
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM2_M3_WT_AUT_CTRL

Domain2 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM2_M3_RD_AUT_CTRL

Domain2 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM2_M2_WT_AUT_CTRL

Domain2 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM2_M2_RD_AUT_CTRL

Domain2 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM2_M1_WT_AUT_CTRL

Domain2 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM2_M1_RD_AUT_CTRL

Domain2 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM2_MO_WT_AUT_CTRL

Domain2 write permission control for master0
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM2_MO_RD_AUT_CTRL

Domain2 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

3.5.6.19. IOMMU Domain Authority Control Register 2 (Default Value: 0x0000_0000)

Offset: 0x00B8

Register Name: IOMMU_DM_AUT_CTRL_REG2

Bit

Read/Write

Default/Hex

Description

31:28

/

/

/

27

R/W

0x0

DM5_M5_WT_AUT_CTRL
Domain5 write permission control for master5
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0: The write-operation is available
1: The write-operation is unavailable

DM5_M5_RD_AUT_CTRL

Domain5 read permission control for master5
26 R/W 0x0 . .
0: The read-operation is available

1: The read-operation is unavailable

DM5_M4_WT_AUT_CTRL

Domain5 write permission control for master4
25 R/W 0x0 ) o i
0: The write-operation is available

1: The write-operation is unavailable

DM5_M4_RD_AUT_CTRL

Domain5 read permission control for master4
24 R/W 0x0 S .
0: The read-operation is available

1: The read-operation is unavailable

DM5_M3_WT_AUT_CTRL

Domain5 write permission control for master3
23 R/W 0x0 . S ;
0: The write-operation is available

1: The write-operation is unavailable

DM5_M3_RD_AUT_CTRL

Domain5 read permission control for master3
22 R/W 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

DM5_M2_WT_AUT_CTRL

Domain5 write permission control for master2
21 R/W 0x0 . o .
0: The write-operation is available

1: The write-operation is unavailable

DM5_M2_RD_AUT_CTRL

Domain5 read permission control for master2
20 R/W 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

DM5_M1_WT_AUT_CTRL

Domain5 write permission control for masterl
19 R/W 0x0 ) o i
0: The write-operation is available

1: The write-operation is unavailable

DM5_M1_RD_AUT_CTRL

Domain5 read permission control for masterl
18 R/W 0x0 o ]
0: The read-operation is available

1: The read-operation is unavailable

DM5_MO_WT_AUT_CTRL

Domain5 write permission control for masterO
17 R/W 0x0 . L .
0: The write-operation is available

1: The write-operation is unavailable

DM5_MO_RD_AUT_CTRL
16 R/W 0x0 Domain5 read permission control for masterQ

0: The read-operation is available
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1: The read-operation is unavailable

15:12

/

11

R/W

0x0

DM4_M5_WT_AUT_CTRL

Domain4 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

10

R/W

0x0

DM4_M5_RD_AUT_CTRL

Domain4 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM4_M4_WT_AUT_CTRL

Domain4 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM4_M4_RD_AUT_CTRL

Domain4 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM4_M3_WT_AUT_CTRL

Domain4 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM4_M3_RD_AUT_CTRL

Domain4 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM4_M2_WT_AUT_CTRL

Domain4 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM4_M2_RD_AUT_CTRL

Domain4 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM4_M1_WT_AUT_CTRL

Domain4 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM4_M1_RD_AUT_CTRL

Domain4 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM4_MO_WT_AUT_CTRL
Domain4 write permission control for master0
0: The write-operation is available
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1: The write-operation is unavailable

R/W

0x0

DM4_MO_RD_AUT_CTRL

Domain4 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

3.5.6.20. IOMMU Domain Authority Control Register 3 (Default Value: 0x0000_0000)

Offset: 0x00BC

Register Name: IOMMU_DM_AUT_CTRL_REG3

Bit

Read/Write

Default/Hex

Description

31:28

/

/

/

27

R/W

0x0

DM7_M5_WT_AUT_CTRL

Domain7 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

26

R/W

0x0

DM7_M5_RD_AUT_CTRL

Domain7 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

25

R/W

0x0

DM7_M4_WT_AUT_CTRL

Domain7 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

24

R/W

0x0

DM7_M4_RD_AUT_CTRL

Domain7 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

23

R/W

0x0

DM7_M3_WT_AUT_CTRL

Domain7 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

22

R/W

0x0

DM7_M3_RD_AUT_CTRL

Domain7 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

21

R/W

0x0

DM7_M2_WT_AUT_CTRL

Domain7 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

20

R/W

0x0

DM7_M2_RD_AUT_CTRL

Domain7 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

19

R/W

0x0

DM7_M1_WT_AUT_CTRL
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Domain7 write permission control for masterl
0: The write-operation is available
1: The write-operation is unavailable

18

R/W

0x0

DM7_M1_RD_AUT_CTRL

Domain7 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

17

R/W

0x0

DM7_MO_WT_AUT_CTRL

Domain7 write permission control for master0
0: The write-operation is available

1: The write-operation is unavailable

16

R/W

0x0

DM7_MO_RD_AUT_CTRL

Domain7 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

15:12

/

11

R/W

0x0

DM6_M5_WT_AUT_CTRL

Domain6 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

10

R/W

0x0

DM6_M5_RD_AUT_CTRL

Domain6 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM6_M4_WT_AUT_CTRL

Domain6 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM6_M4_RD_AUT_CTRL

Domain6 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM6_M3_WT_AUT_CTRL

Domain6 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM6_M3_RD_AUT_CTRL

Domain6 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM6_M2_WT_AUT_CTRL

Domain6 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

4

R/W

0x0

DM6_M2_RD_AUT_CTRL
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Domain6 read permission control for master2
0: The read-operation is available
1: The read-operation is unavailable

R/W

0x0

DM6_M1_WT_AUT_CTRL

Domain6 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM6_M1_RD_AUT_CTRL

Domain6 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM6_MO_WT_AUT_CTRL

Domain6 write permission control for master0
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM6_MO_RD_AUT_CTRL

Domain6 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

3.5.6.21. IOMMU Domain Authority Control Register 4 (Default Value: 0x0000_0000)

Offset: 0x00CO

Register Name: IOMMU_DM_AUT_CTRL_REG4

Bit

Read/Write

Default/Hex

Description

31:28

/

/

/

27

R/W

0x0

DM9_M5_WT_AUT_CTRL
Domain9 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

26

R/W

0x0

DM9_M5_RD_AUT_CTRL
Domain9 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

25

R/W

0x0

DM9_M4_WT_AUT_CTRL

Domain9 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

24

R/W

0x0

DM9_M4_RD_AUT_CTRL
Domain9 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

23

R/W

0x0

DM9_M3_WT_AUT_CTRL
Domain9 write permission control for master3

0: The write-operation is available
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1: The write-operation is unavailable

22

R/W

0x0

DM9_M3_RD_AUT_CTRL

Domain9 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

21

R/W

0x0

DM9_M2_WT_AUT_CTRL

Domain9 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

20

R/W

0x0

DM9_M2_RD_AUT_CTRL

Domain9 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

19

R/W

0x0

DM9_M1_WT_AUT_CTRL

Domain9 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

18

R/W

0x0

DM9_M1_RD_AUT_CTRL

Domain9 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

17

R/W

0x0

DM9_MO_WT_AUT_CTRL

Domain9 write permission control for master0
0: The write-operation is available

1: The write-operation is unavailable

16

R/W

0x0

DM9_MO_RD_AUT_CTRL

Domain9 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

15:12

/

11

R/W

0x0

DM8_M5_WT_AUT_CTRL

Domain8 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

10

R/W

0x0

DM8_M5_RD_AUT_CTRL

Domain8 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM8_M4_WT_AUT_CTRL

Domain8 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM8_M4_RD_AUT_CTRL
Domain8 read permission control for master4
0: The read-operation is available
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1: The read-operation is unavailable

R/W

0x0

DM8_M3_WT_AUT_CTRL

Domain8 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM8_M3_RD_AUT_CTRL

Domain8 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM8_M2_WT_AUT_CTRL

Domain8 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM8_M2_RD_AUT_CTRL

Domain8 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM8_M1_WT_AUT_CTRL

Domain8 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM8_M1_RD_AUT_CTRL

Domain8 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM8_MO_WT_AUT_CTRL

Domain8 write permission control for master0
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM8_MO_RD_AUT_CTRL

Domain8 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

3.5.6.22. IOMMU Domain Authority Control Register 5 (Default Value: 0x0000_0000)

Offset: 0x00C4

Register Name: IOMMU_DM_AUT_CTRL_REG5

Bit

Read/Write

Default/Hex

Description

31:28

/

/

/

27

R/W

0x0

DM11_M5_WT_AUT_CTRL

Domain11 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

26

R/W

0x0

DM11_M5_RD_AUT_CTRL
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Domainl1 read permission control for master5
0: The read-operation is available
1: The read-operation is unavailable

25

R/W

0x0

DM11_M4_WT_AUT_CTRL

Domainl1 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

24

R/W

0x0

DM11_M4_RD_AUT_CTRL

Domain11 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

23

R/W

0x0

DM11_M3_WT_AUT_CTRL

Domainl1 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

22

R/W

0x0

DM11_M3_RD_AUT_CTRL

Domainll read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

21

R/W

0x0

DM11_M2_WT_AUT_CTRL

Domainl1 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

20

R/W

0x0

DM11_M2_RD_AUT_CTRL

Domainll read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

19

R/W

0x0

DM11_M1_WT_AUT_CTRL

Domainl1l write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

18

R/W

0x0

DM11_M1_RD_AUT_CTRL

Domainl1 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

17

R/W

0x0

DM11_MO_WT_AUT_CTRL

Domain11 write permission control for masterQ
0: The write-operation is available

1: The write-operation is unavailable

16

R/W

0x0

DM11_MO_RD_AUT_CTRL

Domainl1 read permission control for masterO
0: The read-operation is available

1: The read-operation is unavailable

15:12

/

/

/

11

R/W

0x0

DM10_M5_WT_AUT_CTRL
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Domain10 write permission control for master5
0: The write-operation is available
1: The write-operation is unavailable

DM10_M5_RD_AUT_CTRL

Domain10 read permission control for master5
10 R/W 0x0 . .
0: The read-operation is available

1: The read-operation is unavailable

DM10_M4_WT_AUT_CTRL

Domain10 write permission control for master4
9 R/W 0x0 . o i
0: The write-operation is available

1: The write-operation is unavailable

DM10_M4_RD_AUT_CTRL

Domain10 read permission control for master4
8 R/W 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

DM10_M3_WT_AUT_CTRL

Domain10 write permission control for master3
7 R/W 0x0 ) L .
0: The write-operation is available

1: The write-operation is unavailable

DM10_M3_RD_AUT_CTRL

Domain10 read permission control for master3
6 R/W 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

DM10_M2_WT_AUT_CTRL

Domain10 write permission control for master2
5 R/W 0x0 . o )
0: The write-operation is available

1: The write-operation is unavailable

DM10_M2_RD_AUT_CTRL

Domain10 read permission control for master2
4 R/W 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

DM10_M1_WT_AUT_CTRL

Domain10 write permission control for masterl
3 R/W 0x0 ) o ]
0: The write-operation is available

1: The write-operation is unavailable

DM10_M1_RD_AUT_CTRL

Domain10 read permission control for masterl
2 R/W 0x0 o ]
0: The read-operation is available

1: The read-operation is unavailable

DM10_MO_WT_AUT_CTRL

Domain10 write permission control for master0
1 R/W 0x0 ) o ]
0: The write-operation is available

1: The write-operation is unavailable

DM10_MO_RD_AUT_CTRL

0 R/W 0x0 ; o
Domain10 read permission control for masterO
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0: The read-operation is available
1: The read-operation is unavailable

3.5.6.23. IOMMU Domain Authority Control Register 6 (Default Value: 0x0000_0000)

Offset: 0x00C8

Register Name: IOMMU_DM_AUT_CTRL_REG6

Bit

Read/Write

Default/Hex

Description

31:28

/

/

/

27

R/W

0x0

DM13_M5_WT_AUT_CTRL

Domain13 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

26

R/W

0x0

DM13_M5_RD_AUT_CTRL

Domain13 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

25

R/W

0x0

DM13_M4_WT_AUT_CTRL

Domain13 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

24

R/W

0x0

DM13_M4_RD_AUT_CTRL

Domain13 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

23

R/W

0x0

DM13_M3_WT_AUT_CTRL

Domain13 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

22

R/W

0x0

DM13_M3_RD_AUT_CTRL

Domain13 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

21

R/W

0x0

DM13_M2_WT_AUT_CTRL

Domain13 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

20

R/W

0x0

DM13_M2_RD_AUT_CTRL

Domain13 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

19

R/W

0x0

DM13_M1_WT_AUT_CTRL

Domain13 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable
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18

R/W

0x0

DM13_M1_RD_AUT_CTRL

Domain13 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

17

R/W

0x0

DM13_MO_WT_AUT_CTRL

Domainl3 write permission control for masterQ
0: The write-operation is available

1: The write-operation is unavailable

16

R/W

0x0

DM13_MO_RD_AUT_CTRL

Domain13 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

15:12

/

11

R/W

0x0

DM12_M5_WT_AUT_CTRL

Domain12 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

10

R/W

0x0

DM12_M5_RD_AUT_CTRL

Domain12 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM12_M4_WT_AUT_CTRL

Domain12 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM12_M4_RD_AUT_CTRL

Domain12 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM12_M3_WT_AUT_CTRL

Domainl2 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM12_M3_RD_AUT_CTRL

Domain12 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM12_M2_WT_AUT_CTRL

Domain12 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM12_M2_RD_AUT_CTRL

Domain12 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable
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R/W

0x0

DM12_M1_WT_AUT_CTRL

Domainl2 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM12_M1_RD_AUT_CTRL

Domain12 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM12_MO_WT_AUT_CTRL

Domain12 write permission control for master0
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM12_MO_RD_AUT_CTRL

Domain12 read permission control for masterO
0: The read-operation is available

1: The read-operation is unavailable

3.5.6.24. IOMMU Domain Authority Control Register 7 (Default Value: 0x0000_0000)

Offset: 0x00CC

Register Name: IOMMU_DM_AUT_CTRL_REG7

Bit

Read/Write

Default/Hex

Description

31:28

/

/

/

27

R/W

0x0

DM15_M5_WT_AUT_CTRL

Domainl5 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

26

R/W

0x0

DM15_M5_RD_AUT_CTRL

Domain15 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

25

R/W

0x0

DM15_M4_WT_AUT_CTRL

Domain15 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

24

R/W

0x0

DM15_M4_RD_AUT_CTRL

Domain15 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

23

R/W

0x0

DM15_M3_WT_AUT_CTRL

Domain15 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

22

R/W

0x0

DM15_M3_RD_AUT_CTRL
Domain15 read permission control for master3
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0: The read-operation is available
1: The read-operation is unavailable

21

R/W

0x0

DM15_M2_WT_AUT_CTRL

Domain15 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

20

R/W

0x0

DM15_M2_RD_AUT_CTRL
Domain15 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

19

R/W

0x0

DM15_M1_WT_AUT_CTRL

Domain15 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

18

R/W

0x0

DM15_M1_RD_AUT_CTRL
Domain15 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

17

R/W

0x0

DM15_MO_WT_AUT_CTRL

Domain15 write permission control for masterQ
0: The write-operation is available

1: The write-operation is unavailable

16

R/W

0x0

DM15_MO_RD_AUT_CTRL
Domain15 read permission control for masterO
0: The read-operation is available

1: The read-operation is unavailable

15:12

/

11

R/W

0x0

DM14_M5_WT_AUT_CTRL

Domain14 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

10

R/W

0x0

DM14_M5_RD_AUT_CTRL
Domain14 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM14_M4_WT_AUT_CTRL
Domain14 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM14_M4_RD_AUT_CTRL
Domain14 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM14_M3_WT_AUT_CTRL
Domain14 write permission control for master3
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0: The write-operation is available
1: The write-operation is unavailable

R/W

0x0

DM14_M3_RD_AUT_CTRL

Domain14 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM14_M2_WT_AUT_CTRL

Domain14 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM14_M2_RD_AUT_CTRL

Domainl4 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM14_M1_WT_AUT_CTRL

Domain14 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM14_M1_RD_AUT_CTRL

Domainl4 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM14_MO_WT_AUT_CTRL

Domainl14 write permission control for masterQ
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM14_MO_RD_AUT_CTRL

Domain14 read permission control for masterO
0: The read-operation is available

1: The read-operation is unavailable

3.5.6.25. IOMMU Domain Authority Overwrite Register (Default Value: 0x0000_0000)

Offset: 0x00DO

Re