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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 PROVIDED JUST AS A REFERENCE OR TYPICAL APPLICATIONS, ALL
STATEMENTS, INFORMATION, AND RECOMMENDATIONS IN THIS DOCUMENT DO NOT CONSTITUTE A WARRANTY OF
ANY KIND, EXPRESS OR IMPLIED. ALLWINNER RESERVES THE RIGHT TO MAKE CHANGES IN CIRCUIT DESIGN AND/OR
SPECIFICATIONS AT ANY TIME WITHOUT NOTICE.

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. 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 Jul.07, 2020 Initial release version
1.1 Jul.14, 2020 1. Modify the maximum display resolution from 1080p to 1920 x

1200
2. Delete the limit on the minimum display resolution
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Chapter 1 About This Document

1.1. Purpose

This document describes the features, logical structures, functions, operating modes, and related registers of each
module about A133. For details about the interface timings and related parameters, the pins, pin usages, performance

parameters, and package dimension, refer to the Allwinner A133 Datasheet.

1.2. Intended Audience

The document is intended for:
e  Design and maintenance personnel for electronics
e  Sales personnel for electronic parts and components

1.3. Symbol Conventions

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

Symbol Description

A warning means that injury or death is possible if the instructions are not

>

WARNING obeyed.

A A caution means that damage to equipment is possible.
CAUTION

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

1.4.1. 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

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 no effect

R/W1C Read/Write 1 to Clear. Writing 0 has no effect

R/W1S Read/Write 1 to Set. Writing 0 has no effect

w Write Only

1.4.2. 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.

1.4.3. Numerical System

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

Type Symbol Value
Data capacity 1K 1024
1M 1,048,576
1G 1,073,741,824
Frequency,data rate 1k 1000
1M 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
Ob 0b010, 0b00 000 111 Data or sequence in binary(register

description is excluded.)
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X 00X, XX1

In data expression,X indicates 0 or
1.For example, 00X indicates 000 or
001, XX1 indicates 001,011,101 or
111.

1.5. Acronyms and Abbreviations

The following table contains acronyms and abbreviations used in this document.

ADC Analog-to-Digital Converter

AE Automatic Exposure

AEC Audio Echo Cancellation

AES Advanced Encryption Standard

AF Automatic Focus

AGC Automatic Gain Control

AHB AMBA High-Speed Bus

ALC Automatic Level Control

ANR Active Noise Reduction

APB Advanced Peripheral Bus

ARM Advanced RISC Machine

AVS Audio Video Standard

AWB Automatic White Balance

BROM Boot ROM

CIR Consumer Infrared

CMOS Complementary Metal-Oxide Semiconductor
CP15 Coprocessor 15

CPU Central Processing Unit

CRC Cyclic Redundancy Check

CslI Camera Serial Interface

CVBS Composite Video Broadcast Signal
DDR Double Data Rate

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 Pitch Ball Grid Array

FEL Fireware Exchange Launch
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FIFO First In First Out

GIC Generic Interrupt Controller

GPIO General Purpose Input Output

HD High Definition

HDCP High-bandwidth Digital Content Protection
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

LFBGA Low Profile Fine Pitch Ball Grid Array
LRADC Low Rate Analog to Digital Converter
LSB Least Significant Bit

LVDS Low Voltage Differential Signaling
MAC Media Access Control

MIC Microphone

MIPI Mobile Industry Processor Interface
MLC Multi-Level Cell

MMC Multimedia Card

MPEG Motion Pictures Expert Group

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

OsD On-Screen Display

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

POR Power-On Reset

PWM Pulse Width Modulation

R Read only/non-Write

RGB Read Green Blue

RGMII Reduced Gigabit Media Independent Interface
RMII Reduced Media Independent Interface
ROM Read Only Memory

RSA Rivest-Shamir-Adleman

RTC Real Time Clock
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SAR Successive Approximation Register

SD Secure Digital

SDIO Secure Digital Input Output

SDK Software Development Kit

SDRAM Sychronous Dynamic Random Access Memory
SDXC Secure Digital Extended Capacity

SLC Single-Level Cell

SoC System on Chip

SPI Serial Peripheral Interface

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

UTMI USB2.0 Transceiver Macrocell Interface
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Chapter 2 Product Description

2.1. Overview

A133 is a high-performance quad-core application processor for tablets. The application processor incorporates a high
efficient 64-bit quad-core Cortex™-A53 processor, advanced Imagination PowerVR GE8300 GPU, 13M camera ISP, and
high-definition 4K@30fps video decoder. Rich memory interfaces (DDR4, DDR3, DDR3L, LPDDR3, LPDDR4, eMMC, Nand)
provide high flexibility to support variant memory configurations.

Lots of high-performance interfaces can get very flexible solution, such as MIPI CSI, MIPI DSI, EMAC, USB, UART, SPI,
PWM, TWI, LEDC, etc. A133 processor delivers high-performance computing, low-power consumption, and good
multimedia experience for tablets. The Allwinner SDK features high stability and ease of use, supports rapid mass
production.

2.2. Features

2.2.1. CPU Architecture

e Quad-core ARM Cortex™-A53 processor@1.6 GHz

e  Power-efficient ARM v8 architecture

e 64-bit and 32-bit execution states for scalable high performance

¢  Trustzone technology supported

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

¢ VFPv4 Floating Point Unit

e 32 KB L1 Instruction cache and 32 KB L1 Data cache for per CPU

e 512 KB L2 cache shared

2.2.2. GPU Architecture

. Imagination GE8300
e  Supports OpenGL ES 1.1/2.0/3.2, Vulkan 1.1, OpenCL 1.2
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2.2.3. Memory Subsystem

2.2.3.1. Boot ROM

On-chip memory

Supports system boot from the following devices:

- SD/eMMC (SMHCO, SMHC2)

- Nand Flash

- SPI Nor Flash

- SPI Nand Flash

Supports secure boot and normal boot

Supports mandatory upgrade process through SMHCO and USB
Supports GPIO pin to select the kind of boot media to boot
Supports GPADC to select the kind of boot media to boot
Supports SID (eFUSE) to select the kind of boot media to boot
Secure brom supports load only certified firmware

Secure brom ensures that the secure boot is a trusted environment

2.2.3.2. SDRAM

32-bit DDR4/DDR3/DDR3L/LPDDR3/LPDDR4 interface
DDR4: clock frequency up to 792 MHz

DDR3/DDR3L: clock frequency up to 792 MHz
LPDDR3: clock frequency up to 792 MHz

LRDDRA4: clock frequency up to 792 MHz

Memory capacity up to 4 GB

2.2.3.3. Nand Flash

Compliant with ONFI 2.0 and Toggle 2.0

Up to 80-bit ECC per 1024 bytes

Supports 1K/2K/AK/8K/16K/32K bytes page size
Up to 8-bit data bus width

Supports 2 chip selects, and 2 ready_busy signals
Supports SLC/MLC flash and EF-NAND

Supports SDR, ONFI DDR1.0, Toggle DDR1.0, ONFI DDR2.0 and Toggle DDR2.0 RAW NAND FLASH

2.2.3.4. SMHC

Three SD/MMC host controller (SMHC) interfaces

SMHCO controls the devices that comply with the Secure Digital (SD3.0)

- 4-bit bus width

A133 User Manual(Revision 1.1)
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- SDR mode 150MHz@1.8V |0 pad
- DDR mode 50MHz@3.3V IO pad
- DDR mode 100MHz@1.8V 10 pad
e SMHCI1 controls the devices that comply with the Secure Digital Input/Output (SDI03.0)
- 4-bit bus width
- SDR mode 150MHz@1.8V 10 pad
- DDR mode 50MHz@3.3V IO pad
- DDR mode 100MHz@1.8V 10 pad
e SMHC2 controls the devices that comply with the Multimedia Card (eMMC 5.1)
- 8-bit bus width
- SDR mode 50MHz@3.3V |0 pad
- SDR mode 150MHz@1.8V 10 pad
- DDR mode 50MHz@3.3V 10 pad
- DDR mode 100MHz@1.8V 10 pad
e Supports hardware CRC generation and error detection
e Supports block size of 1 to 65535 bytes

2.2.4. Video Engine
2.2.4.1. Video Decoding

e Supports multi-formats video decoder, including:
- H.265 MP@L5.0: 4K@30fps
- H.264 BP/MP/HP@L5.1: 4K@30fps
- VP9: 720p@30fps
- MPEG-4 SP/ASP: 1080p@60fps
- MPEG-2 MP/HL: 1080p@60fps
- MPEG-1 MP/HL: 1080p@60fps
- VP8: 1080p@60fps
- AVS/AVS+ JiZzhun@L6.0: 1080p@60fps
- H.263 BP: 1080p@60fps
- MJPEG: 1080p@60fps
- VC1 SP/MP/AP: 1080p@30fps

2.2.4.2. Video Encoding

. H.264 BP/MP/HP

e Maximum 16-megapixel (4096 x 4096) resolution for H.264 encoding
e H.264 encoding performance of 1080p@60fps

¢  MJPEG encoding performance of 1080p@30fps
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2.2.5. Video and Graphics
2.2.5.1. Display Engine (DE)

° Output size up to 2048 x 2048
e  Four alpha blending channels for main display, three channels for aux display
e  Four overlay layers in each channel, and has a independent scaler
e Potter-duff compatible blending operation
e Input format: YUV422/YUV420/YUV411/ARGB8888/XRGB8888/RGB888/ARGB4444/ARGB1555 and RGB565
e  Frame Packing/Top-and-Bottom/Side-by-Side Full/Side-by-Side Half 3D format data
e  Supports SmartColor2.0 for excellent display experience
- Adaptive detail/edge enhancement
- Adaptive color enhancement
- Adaptive contrast enhancement and fresh tone rectify
- Content adaptive backlight control
e Supports write back only for high efficient main display and miracast

2.2.5.2. Graphic 2D (G2D)

e Supports layer size up to 2048 x 2048 pixels

e  Supports input/output formats: YUV422 (semi-planar and planar format)/YUV420 (semi-planar and planar
format)/P010/P210/P410/Y8/ARGB8888/XRGB8888/RGB888/ARGB4444/ARGB1555/ARGB2101010 and RGB565
e Supports horizontal and vertical flip, clockwise 0/90/180/270 degree rotate

2.2.6. System Peripherals
2.2.6.1. Timer

¢  The timer module implements the timing and counting functions, which includes Timer0, Timerl, Watchdog and
AVS0, AVS1
¢  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 transmitting a reset signal to reset the entire system after an exception occurs in the system

Supports 12 initial values to configure

- Generation of timeout interrupts

Generation of reset signal

Watchdog restart the timing

e 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
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- 12-bit frequency divider factor

- Pause/Start function

2.2.6.2. High Speed Timer

e One high speed timer with 56-bit counter

e  Configurable 5 prescale factor

e  Clock source is synchronized with AHB1 clock, much more accurate than other timers
e  Supports 2 working modes: continuous mode and single mode

e  Generates an interrupt when the count is decreased to 0

2.2.6.3. RTC

e  Provides a 16-bit counter for counting day, 5-bit counter for counting hour, 6-bit counter for counting minute,
6-bit counter for counting second

e  External connect a 32.768 kHz low-frequency oscillator for count clock

e  Timer frequency: 1 kHz

e  Configurable initial value by software anytime

e Periodically alarm to wakeup the external devices

e  Supports a calibration function of 32.768 kHz obtained by RC16M clock division

e  Supports fanout function of internal 32K clock

e 8 general purpose registers for storing power-off information

2.2.6.4. GIC

e  Supports 16 Software Generated Interrupts (SGls), 16 Private Peripheral Interrupts (PPIs) and 160 Shared
Peripheral Interrupts (SPIs)
e  Enabling, disabling, and generating processor interrupts from hardware interrupt

o Interrupt masking and prioritization

2.2.6.5. DMA

e  Upto 8-channel DMA

e Interrupt generated for each DMA channel

e Flexible data width of 8/16/32/64-bit

e Supports linear and 10 address modes

e Supports data transfer types with memory-to-memory, memory-to-peripheral, peripheral-to-memory,
peripheral-to-peripheral

e  Supports transfer with linked list

e DRQresponse includes wait mode and handshake mode

e DMA channel supports pause function
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2.2.6.6. CCU

e 12PLLs

¢ One on-chip RC oscillator

e  Supports one external 24 MHz DCXO and one external 32.768 kHz oscillator

e Supports clock configuration and clock generated for corresponding modules

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

2.2.6.7. Thermal Sensor Controller

e  Temperature accuracy: +3°C from 0°C to +100°C, +5°C from -25°C to +125°C
e  Supports over-temperature protection interrupt and over-temperature alarm interrupt
e Averaging filter for thermal sensor reading

e  Three thermal sensors: sensor0 located in the CPU, sensorl located in the GPU, and sensor2 located in the DDR

2.2.6.8. CPU Configuration

e  Capable of CPU reset, including core reset, debug circuit reset, etc

e  Capable of other CPU-related control, including interface control, CP15 control and power on/off control
e  Capable of checking CPU status, including idle status, SMP status, and interrupt status, etc

¢ Including CPU debug control and status register

2.2.6.9. IOMMU

e  Supports virtual address to physical address mapping by hardware implementation
e  Supports DEO, VE, CSI, ISP, G2D parallel address mapping

e  Supports DEO, VE, CSI, ISP, G2D bypass function independently

e Supports DEO, VE, CSI, ISP, G2D prefetch independently

e  Supports DEO, VE, CSI, ISP, G2D interrupt handing mechanism independently

e  Supports 2 levels TLB (levell TLB for special using, and level2 TLB for sharing)

e  Supports TLB Fully cleared and Partially disabled

e  Supports trigger PTW behavior when TLB miss

e Supports checking the permission

2.2.6.10. Spinlock

e  Provides a hardware synchronization mechanism in multi-core system
e Supports 32 lock units to prevent multi processors from handling the shared data at the same time
¢  Two kinds of lock status: locked and unlocked
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The lock time of the processor is less than 200 cycles

2.2.6.11. Message Box

Provides interrupt communication mechanism for on-chip processor
The communication parties transmit information by a channel
Interrupt alarm function

2.2.7. Image Input

2.2.7.1. CSI

Supports 2 MIPI CSl interfaces (one for 4-lane, the other for 2-lane)
Supports image crop function

Supports MIPI Version 1.0

Supports up to 1.0 Gbps/lane

Maximum video capture resolution up to 8M@30fps (for online mode) or 13M@10fps (for offline mode) or

4*1080p@25fps (for de-interleaver conversion chip)

2.2.7.2. ISP

(AF)

Supports one sensor in online mode, or two sensors in offline mode
Maximum frame rate of SM@30fps (for online mode) or 13M@10fps (for offline mode)

Adjustable 3A functions, including automatic exposure (AE), automatic white balance (AWB) and automatic focus

Highlight compensation, backlight compensation, gamma correction and color enhancement
Defect pixel correction, 2D denoising

Global tone mapping

Graphics mirror and flip

ISP tuning tools for the PC

2.2.8. Video Output

2.2.8.1. TCON_LCD

RGB interface with DE/SYNC mode, up to 1920 x 1200@60fps
Serial RGB/dummy RGB interface, up to 800 x 480@60fps
LVDS interface with dual link, up to 1920 x 1200@60fps

LVDS interface with single link, up to 1366 x 768@60fps
i8080 interface, up to 800 x 480@60fps

Supports BT656 interface for NTSC and PAL
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e  Supports RGB888, RGB666 and RGB565 with dither function
e  Supports Gamma correction with R/G/B channel independence
2.2.8.2. MIPI DSI
e One 4-lane MIPI DSI
e  Compliance with MIPI DSI v1.01
e  Compliance with MIPI DCS v1.01, bidirectional communication in LP through data lane O
e Maximum 1920 x 1200@60fps performance for MIPI DSI
e  Supports non-burst mode with sync pulse/sync event, burst mode and command mode
e  Supports pixel format: RGB888, RGB666, RGB666 loosely packed and RGB565
e Supports ULPS and escape modes
¢  Hardware checksum capabilities
2.2.9. Audio Subsystem
2.2.9.1. Audio Codec
e  Two audio digital-to-analog (DAC) channels
- Supports 16-bit and 20-bit sample resolution
- 8 kHz to 192 kHz DAC sample rate
- 95+3dB SNR
e  Two audio analog-to-digital (ADC) channels
- Supports 16-bit and 20-bit sample resolution
- 8 kHz to 48 kHz ADC sample rate
- 9513dB SNR
e  Two audio output interfaces:
- One stereo headphone output (HPOUTL and HPOUTR)
- One differential line output (LINEOUTLP and LINEOUTLN)
e  Two audio input interfaces:
- Two differential microphone inputs (MICIN1P/N and MICIN2P/N)
e  Two low-noise analog microphone bias output
e Supports Dynamic Range Controller adjusting the DAC playback and ADC capture
e One 128x20-bits FIFO for DAC data transmit, one 128x20-bits FIFO for ADC data receive
e Programmable FIFO thresholds
. DMA and Interrupt support
2.2.9.2. 12S/PCM
e  Four I125/PCM interfaces
e Supports Left-justified, Right-justified, Standard 12S mode, PCM mode, and TDM mode
e 125 mode supports 8 channels, and 32-bit/192 kHz sample rate
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e |25 and TDM modes support maximum 16 channels, and 32-bit/96 kHz sample rate

2.2.9.3. DMIC

e  Supports maximum 8 digital PDM microphones
e  Supports sample rate from 8 kHz to 48 kHz

2.2.9.4. OWA

e OneOWATX

e  Compliance with S/PDIF interface

o IEC-60958 transmitter functionality

e  Supports channel status insertion for the transmitter
o Hardware parity generation on the transmitter

e One 128x24bits TXFIFO for audio data transfer

e Programmable FIFO thresholds

. Interrupt and DMA support

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

2.2.10. Security Engine

2.2.10.1. Crypto Engine (CE)

e Encryption and decryption algorithms implemented by using hardware, including AES, XTS-AES, DES, TDES, SM4
ECB, CBC, CTS, CTR, CFB, OFB, CBC-MAC, GCM mode for AES

128/192/256-bit key for AES

256-bit, 512-bit key for XTS-AES

ECB, CBC, CTR, CBC-MAC mode for DES

e Hash tamper proofing algorithms implemented by using hardware, including MD5, SHA, SM3, HMAC

SHA1, SHA224, SHA256, SHA384, SHA512 for SHA

HMAC-SHA1, HMAC-SHA256 for HMAC

Supports hardware padding

- Supports multi-package mode
e  Signature and verification algorithms implemented by using hardware, including RSA, ECC
- RSA supports 512/1024/2048/3072/4096-bit width
- ECC supports 160/224/256/384/521-bit width
. Hardware random number generator: PRNG, TRNG, HASH+DRBG
e Security strategy and system feature
- Symmetric, asymmetric, HASH/RBG ctrl logics are separate, which can handle task simultaneously. Symmetric
logic can select instantiate 2 suits at implementation time
- Supports task chain mode for each request. Task or task chain are executed at request order
- 8 scatter group (sg) are supported for both input and output data
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- Supports secure and non-secure interfaces respectively, each world issues task request through its own
interface, they do not know the existence of each other

- Each world has 4 channels for software request, each channel has an interrupt control and status bit, and
channels are independent with each other

2.2.10.2. Security ID

e  Supports 2 Kbits eFUSE for chip ID and security application
. EFUSE has secure zone and non-secure zone

e  Supports a SRAM to backup fuse information

2.2.10.3. Secure Memory Control (SMC)

e  The SMCiis always secure, only secure CPU can access the SMC
o Set secure area of DRAM

. Set secure property that Master accesses to DRAM

e Set DRM area

¢  Set whether DRM master can access to DRM area or not

2.2.10.4. Secure Peripherals Control (SPC)

e  The SPCis always secure, only secure CPU can access the SPC
e  Set secure property of peripherals

2.2.11. External Peripherals
2.2.11.1. USB

e  One USB 2.0 OTG (USBO), with integrated USB 2.0 analog PHY
- Compatible with USB2.0 Specification
- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s) and Low-Speed (LS, 1.5 Mbit/s) in host mode
- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s) in device mode
- Compatible 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 10 User-Configurable Endpoints (EPs) for Bulk, Isochronous and Interrupt bi-directional transfers
- Supports (8 KB+64 Bytes) FIFO for all EPs (including EPQ)
- Supports point-to-point and point-to-multipoint transfer in both host and peripheral mode
e  One USB 2.0 HOST (USB1), with integrated USB 2.0 analog PHY
- Compatible with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0, and the Open Host
Controller Interface (OHCI) Specification, Version 1.0a.
- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s) and Low-Speed (LS, 1.5 Mbit/s) device
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2.2.11.2. EMAC

One EMAC interface

Compliant with IEEE 802.3-2002 standard

Supports 10/100/1000 Mbit/s data transfer rates

Supports RMII/RGMII PHY interface

Supports both full-duplex and half-duplex operation

Supports MDIO

Programmable frame length to support Standard or Jumbo Ethernet frames with sizes up to 16 KB
Supports a variety of flexible address filtering modes

Separate 32-bit status returned for transmission and reception packets
Optimization for packet-oriented DMA transfers with frame delimiters
Supports linked-list descriptor list structure

Descriptor architecture, allowing large blocks of data transfer with minimum CPU intervention; each descriptor

can transfer up to 4 KB of data

Comprehensive status reporting for normal operation and transfers with errors
2 KB TXFIFO for transmission packets and 8 KB RXFIFO for reception packets
Programmable interrupt options for different operational conditions

2.2.11.3. UART

Up to 6 UART controllers (UARTO, UART1, UART2, UART3, UART4, S_UART)
UARTO, S_UART: 2-wire; UART1, UART2, UART3, UART4: 4-wire
Compatible with industry-standard 16550 UARTSs

Capable of speed up to 4 Mbit/s

Supports 5 to 8 data bits and 1/1.5/2 stop bits

Supports even, odd or no parity

Supports DMA controller interface

Supports software/hardware flow control

Supports IrDA 1.0 SIR

Supports RS-485/9-bit mode

2.2.11.4. SPI

Up to 3 SPI controllers (SPIO, SPI1, SPI2)

Full-duplex synchronous serial interface

Master/slave configurable

Mode0~3 are supported for both transmit and receive operations

Two 64 bytes FIFO for both transmit and receive data

Polarity and phase of the Chip Select (SPI-CS) and SPI Clock (SPI-CLK) are configurable
Interrupt or DMA support
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e  Supports 3-wire/4-wire SPI
e  Supports programmable serial data frame length: 1-bit to 32-bit
e  Supports Standard SPI, Dual-Output/Dual-Input SPI, Dual IO SPI, Quad-Output/Quad-Input SPI

2.2.11.5. Two Wire Interface (TWI)

e Upto 6 TWI controllers (TWIO, TWI1, TWI2, TWI3, S_TWIO, S_TWI1)

e  Software-programmable for slave or master

e Supports repeated START signal

e Multi-master system supported

¢ Allows 10-bit addressing transactions

e  Performs arbitration and clock synchronization

e Own address and General Call address detection

e Interrupt on address detection

e Supports Standard mode (up to 100 kbit/s) and Fast mode (up to 400 kbit/s)
e  Allows operation from a wide range of input clock frequency

e TWIdriver supports packet transmission and DMA when TWI works in Master mode

2.2.11.6. PWM

e 5 PWM channels (PWMO0~3,S_PWM)

e PWMO~3 channels divide to 2 PWM pairs: PWMO1 pair, PWM23 pair

e S PWM channel has the single channel characteristics of PWM module, and has no pair function

e  Supports pulse, cycle and complementary pair output

e Supports capture input

e  Programming deadzone output

e  Build-in the programmable dead-time generator, controllable dead-time

e  Three kinds of output waveforms: continuous waveform, pulse waveform and complementary pair
. Output frequency range: 0~24 MHz/100 MHz

e Various duty-cycle: 0%~100%

e Minimum resolution: 165536

o Interrupt generation of PWM output and capture input

e  Supports PWM group mode(4 groups), the starting phase of each channel in same group is configurable

2.2.11.7. Low Rate ADC (LRADC)

¢ One LRADC input channel

e  6-bit resolution

e  Sample rate up to 2 kHz

e  Supports hold Key and general Key

e Supports normal, continue and single work mode

e  Power supply voltage: 1.8 V, power reference voltage: 1.35 V, analog input and detected voltage range: 0 to
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LEVELB (the maximum value is 1.266 V)
2.2.11.8. General Purpose ADC (GPADC)
¢ One GPADC input channel
e 12-bit resolution and 8-bit effective SAR type A/D converter
e Power reference voltage: 1.8 V, analog input voltage range: 0to 1.8 V
e Maximum sampling frequency: 1 MHz
e  Supports three operation modes

- Single conversion mode

- Continuous conversion mode

- Outbreak conversion mode
2.2.11.9. LEDC
e  LEDCis used to control the external intelligent control LED lamp
e  Configurable input high/low level width of LED
e  Configurable LED reset time
e  LEDC data supports DMA configuration mode and CPU configurable mode
. Maximum 1024 LEDs serial connect
2.2.11.10. CIR Transmitter (CIR_TX)
e  Supports arbitrary wave generator
e  Configurable carrier frequency
¢  Supports DMA shake and wait mode
e 128 bytes FIFO for data buffer
2.2.11.11. CIR Receiver (CIR_RX)
o Full physical layer implementation
e  Supports NEC format infra data
e  Supports CIR for remote control or wireless keyboard
*  64x8 bits FIFO for data buffer
e Sample clock up to 1 MHz
2.2.12. Package
. LFBGA346 balls, 0.5 mm ball pitch, 0.3 mm ball size, 12 mm x 12 mm body
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2.3. Block Diagram

Figure 2-1 shows the system block diagram of the A133.

Video Input ARM Cortex-A53 x4

MIPI-CSI x 2
I cache D cache

32KB 32KB

ISP NEON Thumb-2
SIMD [FPU

512KB L2 cache

/ideo Output

DE2.0

Iv/nc vn

Figure 2- 1. A133 System Block Diagram

Figure 2-2 shows the tablet solution diagram of the A133.

Connectivity

USB2.0 OTG
USB2.0 HOST
SDIO 3.0

TWI x 6

IIART ¥ A
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Figure 2- 2. A133 Tablet Solution Diagram
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Chapter 3 System

3.1. Memory Mapping

Module Address(It is for Cluster CPU) Size(Bytes)

N_BROM 0x0000 0000---0x0000 FFFF 64K

S_BROM 0x0000 0000—0x0000 BFFF 48K

SRAM Al 0x0002 0000---0x0002 3FFF 16K(support Byte operation, clock
source is AHB1)

SRAM C 0x0002 4000---0x0004 4FFF Borrow VE 112K, DE 20K, supports
Byte operation, clock source is AHB1

SRAM A2 0x0010 0000---0x0011 3FFF 16K + 64K

0x0010 0000---0x00103FFF:

only store CPUS Vector Table, and
only 16 addresses are valid,
0x00100100,
0x00100200...0x00100F00.

See Openrisc, the real space of SRAM
A2 is 0x00104000---0x0011 3FFF

Accelerator

GPU 0x0180 0000---0x0187 FFFF 512K
GPU_SYS 0x0188 0000---0x0188 03FF 1K
CE_NS 0x0190 4000---0x0190 47FF 2K
CE_S 0x0190 4800---0x0190 4FFF 2K
CE_KEY_SRAM 0x0190 8000---0x0190 8FFF 4K
VE SRAM 0x01A0 0000---0x01BF FFFF 2M
VE 0x01CO E000---0x01CO FFFF 8K
Video Input

CsIc 0x0200 0000---0x021F FFFF 2M
csic_ccu 0x0200 0000---0x0200 O7FF 2K
CSIC_TOP 0x0200 0800---0x0200 OFFF 2K
CSIC_PARSERO 0x0200 1000---0x0200 1FFF 4K
CSIC_PARSER1 0x0200 2000---0x0200 2FFF 4K
CSIC_DMAO 0x0200 9000---0x0200 91FF 0.5K
CSIC_DMA1 0x0200 9200---0x0200 93FF 0.5K
CSIC_DMA2 0x0200 9400---0x0200 95FF 0.5K
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CSIC_DMA3 0x0200 9600---0x0200 97FF 0.5K
CSIC_COMBO 0x0200 A000---0x0200 BFFF 8K
CSIC_ISPO 0x0210 0000---0x0210 1FFF 8K
CSIC_ISP1 0x0210 2000---0x0210 3FFF 8K
CSIC_TDM 0x0210 8000---0x0210 83FF 1K
CSIC_VIPPO 0x0211 0000---0x0211 O3FF 1K
CSIC_VIPP1 0x0211 0400---0x0211 O7FF 1K
CSIC_VIPP2 0x0211 0800---0x0211 OBFF 1K
CSIC_VIPP3 0x0211 0C00---0x0211 OFFF 1K
CSIC_SRAM 0x0220 0000---0x028F FFFF ™
TOP_PKT_SRAM 0x0220 0000---0x0220 O1FF 0.5K
BRIDGE_SRAM 0x0221 0000---0x0221 3FFF 16K
DMA_SRAM 0x0222 0000---0x0223 FFFF 128K
MBUS_SRAM 0x0224 0000---0x0224 1FFF 8K
VIPPO_SRAM 0x0230 0000---0x0231 FFFF 128K
VIPP1_SRAM 0x0232 0000---0x0233 FFFF 128K
VIPP2_SRAM 0x0234 0000---0x0235 FFFF 128K
VIPP3_SRAM 0x0236 0000---0x0237 FFFF 128K
ISP_SRAM 0x0240 0000---0x027F FFFF 4M
TDM_SRAM 0x0280 0000---0x0281 FFFF 128K
System Resources
SYS_CFG 0x0300 0000---0x0300 OFFF 4K
Cccu 0x0300 1000---0x0300 1FFF 4K
DMA 0x0300 2000---0x0300 2FFF 4K
MSGBOX 0x0300 3000---0x0300 3FFF 4K
SPINLOCK 0x0300 4000---0x0300 4FFF 4K
HSTIMER 0x0300 5000---0x0300 S5FFF 4K
SID 0x0300 6000---0x0300 6FFF 4K
SPC 0x0300 8000---0x0300 83FF 1K
TIMER 0x0300 9000---0x0300 93FF 1K
PWM 0x0300 AO00---0x0300 A3FF 1K
GPIO 0x0300 BO00---0x0300 B3FF 1K
PSI 0x0300 C000---0x0300 C3FF 1K
GIC 0x0302 0000---0x0302 FFFF 64K
IOMMU 0x030F 0000---0x030F FFFF 64K
NSI 0x0310 0000---0x0310 FFFF 64K
Memory
NANDO 0x0401 1000---0x0401 1FFF 4K
SMHCO 0x0402 0000---0x0402 OFFF 4K
SMHC1 0x0402 1000---0x0402 1FFF 4K
SMHC2 0x0402 2000---0x0402 2FFF 4K
DRAM 0x0480 0000---0x048F FFFF 1M
SMC 0x0480 0000---0x0480 FFFF 64K
DRAM_TOP 0x0481 0000---0x0481 FFFF 64K
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DDRCTL 0x0482 0000---0x0482 FFFF 64K
DDRPHY 0x0483 0000---0x0483 FFFF 64K
Interfaces
UARTO 0x0500 0000---0x0500 O3FF 1K
UART1 0x0500 0400---0x0500 O7FF 1K
UART2 0x0500 0800---0x0500 OBFF 1K
UART3 0x0500 0C00---0x0500 OFFF 1K
UART4 0x0500 1000---0x0500 13FF 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
SPIO 0x0501 0000---0x0501 OFFF 4K
SPI1 0x0501 1000---0x0501 1FFF 4K
SPI2 0x0501 2000---0x0501 2FFF 4K
LEDC 0x0501 8000---0x0501 83FF 1K
EMACO 0x0502 0000---0x0502 FFFF 64K
GPADC 0x0507 0000---0x0507 O3FF 1K
THS 0x0507 0400---0x0507 O7FF 1K
LRADC 0x0507 0800---0x0507 OBFF 1K
CIR_TX 0x0507 1000---0x0507 13FF 1K
CIR_RX 0x0507 1800---0x0507 1BFF 1K
12S0 0x0509 0000---0x0509 OFFF 4K
1251 0x0509 1000---0x0509 1FFF 4K
1252 0x0509 2000---0x0509 2FFF 4K
12S3 0x0509 3000---0x0509 3FFF 4K
OWA 0x0509 4000---0x0509 43FF 1K
DMIC 0x0509 5000---0x0509 53FF 1K
Audio Codec 0x0509 6000---0x0509 6FFF 4K
USBO(USB2.0_OTG) 0x0510 0000---Ox051F FFFF 1M
USB1(USB2.0_HOST) 0x0520 0000---0x052F FFFF 1M
Display
DEO 0x0600 0000---0x063F FFFF aM
G2D 0x0648 0000---0x064B FFFF 256K
DSIO 0x0650 4000---0x0650 S5FFF 8K
DSI_CORE 0x0650 4000---0x0650 43FF 1K
DSI_CONFIG_REG 0x0650 4400---0x0650 4FFF 3K
DPSS_TOPO 0x0651 0000---0x0651 OFFF 4K
TCON_LCDO 0x0651 1000---0x0651 1FFF 4K
CPUS Related
RTC 0x0700 0000---0x0700 03FF 1K
R_CPUS_CFG 0x0700 0400---0x0700 OBFF 2K
R_PPU 0x0700 1000---0x0700 13FF 1K
R_PRCM 0x0701 0000---0x0701 O3FF 1K
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R_TIMER 0x0702 0000---0x0702 O3FF 1K
R_WDG 0x0702 0400---0x0702 O7FF 1K
R_TWDG 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_CPUS_MBIST 0x0703 1000---0x0703 1FFF 4K
R_CIR_RX 0x0704 0000---0x0704 03FF 1K
R_UART 0x0708 0000---0x0708 03FF 1K
R_TWIO 0x0708 1400---0x0708 17FF 1K
R_TWI1 0x0708 1800---0x0708 1BFF 1K
CPUX Related

CPU_SUBSYS_CFG 0x0810 0000---0x0810 03FF 1K
TIMESTAMP_STU 0x0811 0000---0x0811 OFFF 4K
TIMESTAMP_CTRL 0x0812 0000---0x0812 OFFF 4K
IDC 0x0813 0000---0x0813 OFFF 3K
PLL_CPU_CFG 0x0814 0000---0x0814 03FF 1K
CO_CPUX_CFG 0x0901 0000---0x0901 O3FF 1K
CO_CPUX_MBIST 0x0902 0000---0x0902 OFFF 4K
DRAM

DRAM 0x4000 0000---0x13FFF FFFF 4G
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3.2. CPUX Configuration

3.2.1. Overview

The CO_CPUX_CFG module is used for configuring clusterQO (quad-core Cortex-A53, 32 KB I-cache and 32 KB D-cache,
512 KB L2 cache), 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 GIC-400, JTAG, etc.

The CPUX_CFG includes the following features:

*  CPU reset system: core reset, debug circuit reset and other reset function
*  CPU related control: interface control, CP15 control, power-on/off control
*  CPU status check: idle status, SMP status, interrupt status

*  CPU control and status register about debug related

3.2.2. Operations and Functional Descriptions

3.2.2.1. Signal Description

For the detail of CPUX signal, ©please refer to ARM  Cortex-A53 TRM, such as
DDI0464F_cortex_A53_mpcore_rOp5_trm.pdf.

3.2.2.2. L2 Idle Mode

When the L2 cache of cluster needs to enter WFI mode, firstly make sure that the CPU[3:0] of cluster enters WFI mode,
which can be checked through the bit[19:16] of Cluster CPU Status Register, and then pull high the ACINACTM of
cluster by writing 1 to the bitO of Cluster Control Registerl, and then check whether L2 enters idle status by checking
whether the STANDBYWEFIL2 is high. Note that set the ACINACTM to low when exiting the L2 idle mode.

3.2.2.3. CPUX Reset System

The CPUX 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- 1. Reset Signal Description

Reset Signal Description

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

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

It 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 Reset 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.

3.2.2.4. CPUX Power Block Diagram

e ™

PML DLOC,EM £ 5

DC-DCEA) - T
PYR_SW irwn W i PAR_TW PAIN_SW
LSRG CFLHI TP CPLZ U3
15 (8} [ [F13 [13 5] 1% 125
i ged wrd wred |
Cluster(

“ ¥

L -

Figure 3- 1. CPUX Power Domain Block Diagram

Figure 3-1 lists the power domain of cluster in default. The power switch of all CPU core are power-on, the pwron_rst

of all CPU core are de-asserted, the core reset of CPUOQ is de-asserted, the core reset of CPU [3:1] is asserted.

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.

CO_CPUX_CFG and cluster0 belong to the same power domain, within opening and closing clusterQ process, when

clusterO starts to power on again from power-off state, CO_CPUX_CFG holds in default state, at this time software
need initial CO_CPUX_CFG after CO_H_RST is de-asserted.

CPU_SUBSYS_CTRL belongs to system power domain. The power domains of CPU related module are as follows.

Power Domain |Modules Description

ClusterQ Cluster0/CO_CPUX_CFG/CO_MBIST ClusterQ circuit, CO_CPUX_CFG module and CPU
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reset/power/mbist
System Timestamp/GIC/CPU_SUBSYS_CTRL/Clock |Provide system source of CPU sub-system
It is used for power on/off control of CORE or Cluster.
CPUS CPUS_CFG Note that CPUS_CFG belongs to system power domain in
SoC without CPUS.

3.2.2.5. Operation Principle

The CPU-related operations (such as open/close core, cluster switch, status query) need proper configuration of
CO_CPUX_CFG module, as well as the combination of related system control resources including BUS, clock.

3.2.3. Programming Guidelines

For CPU core and cluster operation, please see the A133_CPU_AP_Note.

3.2.4. Cluster 0 Configuration Register List

Module Name Base Address

CO_CPUX_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
CO_CPU_STATUS 0x0080 Cluster 0 CPU Status Register
L2_STATUS_REG 0x0084 Cluster 0 L2 Status Register
DBG_REGO 0x00CO0 Cluster 0 Debug Control RegisterO
DBG_REG1 0x00C4 Cluster 0 Debug Control Registerl

3.2.5. Cluster 0 Configuration Register Description

3.2.5.1. 0x0000 Cluster 0 Reset Control Register(Default Value: 0x13FF_0101)

Offset: 0x0000 Register Name: CO_RST_CTRL
Bit Read/Write Default/Hex | Description

31:29 / / /

28 R/W Ox1 DDR_RST
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AXI2MBUS Logic Circuit Reset
0: assert
1: de-assert

27:26 |/ / /

MBIST_RST

CPUBIST Reset

25 R/W ox1 The reset signal is for test
0: assert

1: de-assert

SOC_DBG_RST

Cluster SOC Debug Reset
24 R/W 0x1
0: assert

1: de-assert

ETM_RST

Cluster ETM Reset Assert
23:20 R/W OxF
0: assert

1: de-assert

DBG_RST

Cluster Debug Reset Assert
19:16 R/W OxF
0: assert

1: de-assert

15:9 / / /

L2 _RST

Cluster L2 Cache Reset
8 R/W Ox1
0: assert

1: de-assert

7:4 / / /

CORE_RESET
Cluster CPU[3:0] Reset Assert.

3:0 R/W Ox1
0: assert

1: de-assert

3.2.5.2. 0x0010 Cluster 0 Control Register0(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
0: Barriers are broadcasted onto system bus, this requires an AMBA4

31 R/W 0x1 )
interconnect
1: Barriers are not broadcasted onto the system bus. This is compatible with
an AXI3 interconnect
BROADCAST _INNER
30 R/W 0x0 -

Enable broadcasting of inner shareable transactions
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0: Inner shareable transactions are not broadcasted externally
1: Inner shareable transactions are broadcasted externally

BROADCAST_OUTER
Enable broadcasting of outer shareable transactions

29 R/W 0x0 ]
0: Outer shareable transactions are not broadcasted externally
0: Outer shareable transactions are broadcasted externally
BROADCAST_CACHE_MAINT
Enable broadcasting of cache maintenance operations to downstream
caches
28 R/W 0x0 , ,
0: Cache maintenance operations are not broadcasted to downstream
caches
1: Cache maintenance operations are broadcasted to downstream caches
27:12 |/ / /
CP15S_DISABLE
11:8 R/W 0x0 T .
Disable write access to some secure CP15 register.
7:5 / / /
L2_RST_DISABLE
Disable automatic L2 cache invalidate at reset
4 R/W 0x0 ]
0: L2 cache is reset by hardware
1: L2 cache is not reset by hardware
L1_RST_DISABLE.
Disable automatic Cluster CPU[3:0] L1 cache invalidate at reset:
3:0 R/W 0x0

0: L1 cache is reset by hardware.
1: L1 cache is not reset by hardware.

3.2.5.3. 0x0014 Cluster 0 Control Registerl(Default Value: 0x0000_0000)

Offset: 0x0014

Register Name: CO_CTRL_REG1

Bit Read/Write Default/Hex Description
31:2 / / /
CRM auto select slow frequency enable
1 R/W 0x0 0: disable auto select
1: enable auto select
ACINACTM
Snoop interface is inactive and no longer accepts request
0 R/W 0x0

0: Snoop interface is active
1: Snoop interface is inactive

3.2.5.4. 0x0018 Cluster 0 Control Register2(Default Value: 0x0000_0010)

Offset: 0x0018

Register Name: CO_CTRL_REG2

Bit

‘ Read/Write | Default/Hex

Description

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 40




( Auwiner

System
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.
19:0 |/ / /

3.2.5.5. 0x0024 Cache Configuration Register(Default Value: 0x0018_001A)

Offset: 0x0024

Register Name: CACHE_CFG_REG

Bit Read/Write Default/Hex | Description
31:22 |/ / /
EMA_L2D
21:19 R/W 0x3 -
L2 Cache SRAM EMA control port
EMAW_L2D
18:17 R/W 0x0 -
L2 Cache SRAM EMAW control port
EMAS _L2D
16 R/W 0x0 -
L2 Cache SRAM EMAS control port
156 |/ / /
EMA
5:3 R/W 0x3
Cache SRAM EMA control port
EMAW
2:1 R/W 0x1
Cache SRAM EMAW control port
EMAS
0 R/W 0x0
Cache SRAM EMAS control port

3.2.5.6. 0x0080 Cluster0 CPU Status Register(Default Value: 0x000E_0000)

Offset: 0x0080

Register Name: CO_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
23:20 |/ / /
STANDBYWFI
Indicates if Cluster CPU[3:0] is in WFI standby mode
19:16 | R 0x1
0: Processor not in WFI standby mode.
1: Processor in WFI standby mode
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15:12 |/ / /

STANDBYWFE

Indicates if Cluster CPU[3:0] is in the WFE standby mode
11:8 R 0x0

0: Processor not in WFE standby mode

1: Processor in WFE standby mode
7:1 / / /

STANDBYWFIL2
0 R O0x0 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

3.2.5.7. 0x0084 L2 Status Register(Default Value: 0x0000_0000)

Offset: 0x0084

Register Name: L2_STATUS_REG

Bit Read/Write Default/Hex Description

31:10 |/ / /
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.

8:0 / / /

3.2.5.8. 0x00CO Cluster 0 Debug Control Register0(Default Value:0x0000_000F)

Offset: 0x00CO

Register Name: DBG_REGO

Bit Read/Write Default/Hex | Description
31:12 |/ / /
DBGRESTART[3:0]
11:8 R/W 0x0
External restart requests.
7:4 / / /
C_DBGPWRDUP[3:0]
Cluster Powered-up
3:0 R/W 0x1

0: Core is powered down

1: Core is powered up

3.2.5.9. 0x00C4 Cluster 0 Debug Control Registerl(Default Value: 0x0000_0000)

Offset: 0x00C4

Register Name: DBG_REG1

Bit Read/Write Default/Hex | Description

31:16 |/ / /
DBGRESTARTED(3:0]

15:12 R/W 0x0

Handshake for DBGRESTART.
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11:8 /

/

7:4 R

0x0

C_DBGNOPWRDWN

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

Debug no power down[3:0].

3:0 R

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

3.2.6. CPU Subsystem Control Register List

Module Name

Base Address

CPU_SUBSYS_CTRL 0x08100000

Register Name Offset Description

GENER_CTRL_REGO 0x0000 General Control Register0
GIC_JTAG_RST_CTRL 0x000C GIC and JTAG Reset Control Register
CO_INT_EN 0x0010 ClusterO Interrupt Enable Control Register
IRQ_FIQ_STATUS 0x0014 IRQ/FIQ Status Register
GENER_CTRL_REG2 0x0018 General Control Register2

DBG_STATE 0x001C Debug State Register

RVBARADDRO_L 0x0040 Reset Vector Base Address RegisterQ_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

3.2.7. CPU Subsystem Control Register Description

3.2.7.1. 0x0000 General Control Register0(Default Value: 0x0000_0000)

Offset: 0x0000 Register Name: GENER_CTRL_REGO
Bit Read/Write | Default/Hex | Description
31:8 |/ / /
Cluster 0 AA6ANAA32
7:4 R/W 0x0 _ _
Register width
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0: AArch32
1: AArch64
This pin is sampled only during reset of the processor

/

R/W

0x0

Cluster 0 corepll select
0: CCU clock
1: disp pll clock

R/W

0x0

IDC clock enable
0: Disable IDC clock
1: Enable IDC clock

R/W

0x0

GIC_CFGSDISABLE

Disable write access to some secure GIC registers.

3.2.7.2. 0x000C GIC and Jtag Reset Control Register(Default Value: 0x0000_0F07)

Offset: 0x000C

Register Name: GIC_JTAG_RST_CTRL

Bit

Read/Write

Default/Hex

Description

31:20

/

/

/

19:16

R/W

0x0

EXM_CLR[3:0]
Clear the status of interface, for debug

15:12

/

/

11

R/W

0Ox1

CS_RST
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

0x1

TRST

Jtag trst

0: assert

1: de-assert

7:2

/

R/W

Ox1

IDC_RST

Interrupt delay controller reset
0: assert

1: de-assert

R/W

0Ox1

GIC_RST
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GIC_reset_cpu_reg
0: assert
1: de-assert

3.2.7.3. 0x0010 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 irg_out/firq_out to system domain.

3.2.7.4. 0x0014 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_OUT[15:0]

3.2.7.5. 0x0018 General Control Register2(Default Value: 0x0000_0000)

Offset: 0x0018 Register Name: GENER_CTRL_REG2
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
CDBGRSTACK
16 R/W 0x0
Debug Reset ACK
151 |/ / /
CO_TSCLKCHANGE
0 R/W 0x0 _ ,
Cluster 0 Time Stamp change bit

3.2.7.6. 0x001C Debug State Register(Default Value: 0x0000_0000)

Offset: 0x001C Register Name: DBG_STATE
Bit Read/Write | Default/Hex | Description

31:24 | R 0x0 CLU_PWRSW_STA

23:1 / / /

CO_DBG_STATE

Cluster O is in debug mode or normal mode

0 R 0x0
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3.2.7.7. 0x0040 Reset Vector Base Address Register0_L(Default Value: 0x0000_0000)

Offset: 0x0040

Register Name: RVBARADDRO_L

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

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

1:0 / / /

3.2.7.8. 0x0044 Reset Vector Base Address Register0_H(Default Value: 0x0000_0000)

Offset: 0x0044

Register Name: RVBARADDRO_H

Bit Read/Write Default/Hex | Description

31:8 |/ / /
RVBARADDR[39:32]

7:0 R/W 0x0 Reset Vector Base Address[39:32] for executing in 64-bit state (AArch64) of
CPUO.

3.2.7.9. 0x0048 Reset Vector Base Address Registerl_L(Default Value: 0x0000_0000)

Offset: 0x0048

Register Name: RVBARADDR1_L

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

31:2 R/W 0x0 Reset Vector Base Address[31:2] for executing in 64-bit state (AArch64) of
CPU1.

1:0 / / /

3.2.7.10. 0x004C Reset Vector Base Address Registerl_H(Default Value: 0x0000_0000)

Offset: 0x004C

Register Name: RVBARADDR1_H

Bit Read/Write Default/Hex Description

31:8 / / /
RVBARADDR([39:32]

7:0 R/W 0x0 Reset Vector Base Address[39:32] for executing in 64-bit state (AArch64) of
CPU1.

3.2.7.11. 0x0050 Reset Vector Base Address Register2_L(Default Value: 0x0000_0000)

Offset: 0x0050

Register Name: RVBARADDR2_L

Bit ‘ Read/Write | Default/Hex

Description
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RVBARADDR([31:2]

31:2 R/W 0x0 Reset Vector Base Address[31:2] for executing in 64-bit state (AArch64) of
CPU2.
1:0 / / /

3.2.7.12. 0x0054 Reset Vector Base Address Register2_H(Default Value: 0x0000_0000)

Offset: 0x0054

Register Name: RVBARADDR2_H

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

CPU2.

3.2.7.13. 0x0058 Reset Vector Base Address Register3_L(Default Value: 0x0000_0000)

Offset: 0x0058

Register Name: RVBARADDR3_L

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

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

1:0 / / /

3.2.7.14. 0x005C Reset Vector Base Address Register3_H(Default Value: 0x0000_0000)

Offset: 0x005C

Register Name: RVBARADDR3_H

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

CPU3.
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3.3. CCU

3.3.1. Overview

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

The CCU includes the following features:
e 12PLLs

*  Bus source and divisions

*  Clock output control

*  PLL bias control

*  PLL tuning control

*  PLL pattern control

*  Configuring modules clock
*  Busclock gating

*  Bus software reset

*  PLL lock control

3.3.2. Operations and Functional Descriptions
3.3.2.1. System Bus Tree

Figure 3-2 shows a block diagram of the system bus tree.

The system bus tree is used to introduce bus interface of every module. These modules can divide into two types: the
master and slave of bus. For example, DMA, BIST_MST(Built-in Self Test Master), CE, SMHCO0/1/2, CPUS, CPUX and
DS(Debug System) are as bus master that can access corresponding register of every slave through bus. Every slave
hangs in corresponding bus.

For example, CPU accesses to RTC module, the process is as follows: CPU instruction firstly passes AXI bus, then goes
to PSI bus through AXI2PSI bridge, then goes to AHBS bus through PSI2AHB bridge, and goes to APBS2 through
AHB2APB, finally RTC is operated based on relevant bus protocol. The access time from CPU to RTC, is relevant with
the CPU clock, AXI bus clock, PSI bus clock, AHBS bus clock and APBS2 bus clock. Any lower bus clock will lead to

access time very long.

In above module, the clocks of these modules(such as TWI and UART) to be hung on APB2/APBS2 are from their
respective bus clock, however the clocks of most other modules are from related CLK register, such as DE_CLK_REG.
Each module clock requirement can refer to their module.
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Figure 3- 2. System Bus Tree

3.3.2.2. Bus Clock Generation

Figure 3-3 describes bus clock generation.
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Figure 3- 3. Bus Clock Generation
3.3.2.3. Module Clock Generation
Figure 3-4 describes module clock generation.
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Figure 3- 4. Module Clock Generation
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Module Clock Name DIV1 | DIV2 Source0 Sourcel Source2 Source3 Source4

CPU CPU_CLK 1~4 | 1~4 05C24M CLK32K CLK16M_RC CPU_PLL PLL_PERIO(1X)
PSI/AHB1/AHB2 PSI_CLK,AHB1_CLK,AHB2_CLK | 1~4 1/2/4/8 | 0SC24M CLK32K CLK16M_RC PLL_PERIO(1X) PLL_PERIO(2X)
AHB3/AHB_MSTG AHB3_CLK 1~4 1/2/4/8 | 0SC24M CLK32K PSI_CLK PLL_PERIO(1X) PLL_PERIO(2X)
APB1 APB1_CLK 1~4 1/2/4/8 | 0SC24M CLK32K PSI_CLK PLL_PERIO(1X) PLL_PERIO(2X)
APB2 APB2_CLK 1~4 1/2/4/8 | 0SC24M CLK32K PSI_CLK PLL_PERIO(1X) PLL_PERIO(2X)
MBUS/NSI MBUS_CLK 1~8 |/ 05C24M PLL_DDR PLL_PERIO(1X) PLL_PERIO(2X) /

DEO DEO_CLK 1~16 |/ PLL: COM PLL_PERIO(2X) / / /

G2D G2D_CLK 1~16 |/ PLL_COM PLL_PERIO(2X) PLL_VIDEOO(2X) | PLL_VIDEO1(2X) | PLL_VIDEO2(2X)
GPU GPUCORE__CLK 1~8 / PLL_GPU / / / /

CE CE_CLK 1~16 | 1/2/4/8 | 0SC24M PLL_PERIO(2X) / / /

VE VE_CLK 1~8 / PLL_VE PLL_PERIO(2X) / / /

AVS AVS_CLK / / 0sC24M / / / /

DRAM DRAM_CLK 1~32 |/ PLL_DDR PLL_PERI1(2X) / / /

NANDO_0 NANDO_CLKO 1~16 | 1/2/4/8 | 0SC24M PLL_PERIO(1X) PLL_PERI1(1X) PLL_PERIO(2X) PLL_PERI1(2X)
NANDO_1 NANDO_CLK1 1~16 | 1/2/4/8 | 0SC24M PLL_PERIO(1X) PLL_PERI1(1X) PLL_PERIO(2X) PLL_PERI1(2X)
SMHCO SMHCO_CLK 1~16 | 1/2/4/8 | 0SC24M PLL_PERIO(2X) PLL_PERI1(2X) / /

SMHC1 SMHC1_CLK 1~16 | 1/2/4/8 | 0SC24M PLL_PERIO(2X) PLL_PERI1(2X) / /

SMHC2 SMHC2_CLK 1~16 | 1/2/4/8 | 0SC24M PLL_PERIO(2X) PLL_PERI1(2X) / /

SPIO SPI0_CLK 1~16 | 1/2/4/8 | 0SC24M PLL_PERIO(1X) PLL_PERI1(1X) PLL_PERIO(2X) PLL' PERI1(2X)
SPI1 SPI1_CLK 1~16 | 1/2/4/8 | 0SC24M PLL_PERIO(1X) PLL_PERI1(1X) PLL_PERIO(2X) PLL_PERI1(2X)
SPI2 SPI2_CLK 1~16 | 1/2/4/8 | 05C24M PLL_PERIO(1X) PLL_PERI1(1X) PLL_PERIO(2X) PLL_PERI1(2X)
EMACO0_25M EMACO_CLK25M_FANOUT / / EMAC_25M_CLK |/ / / /

CIR_RX IRRX_CLK 1~16 | 1/2/4/8 | CLK32K 0SC24M PLL_PERIO(1X) PLL_PERI1(1X) /

CIR_TX IRTX_CLK 1~16 | 1/2/4/8 | CLK32K 05C24M PLL_PERIO(1X) PLL_PERI1(1X) /

125/PCMO 12SPCMO_CLK / 1/2/4/8 | PLL_AUDIO(4X) PLL_COM_AUDIO / / /

125/PCM1 12SPCM1_CLK / 1/2/4/8 | PLL_AUDIO(4X) PLL_COM_AUDIO / / /

125/PCM2 12SPCM2_CLK / 1/2/4/8 | PLL_AUDIO(4X) | PLL_COM_AUDIO |/ / /

12S/PCM3 12SPCM3_CLK / 1/2/4/8 | PLL_AUDIO(4X) PLL_COM_AUDIO |/ / /

OWA OWA_CLK / 1/2/4/8 | PLL_AUDIO(4X) PLL_COM_AUDIO / / /

DMIC DMIC_CLK / 1/2/4/8 | PLL_AUDIO(4X) PLL_COM_AUDIO / / /
AUDIOCODEC1X_DAC AUDIOCODEC1X_DAC_CLK 1~16 |/ PLL_AUDIO(4X) PLL_COM_AUDIO / / /
AUDIOCODEC1X_ADC | AUDIOCODEC1X_ADC_CLK 1~16 |/ PLL_AUDIO(4X) | PLL_COM_AUDIO |/ / /
AUDIOCODEC4X AUDIOCODEC4X_CLK 1~16 |/ PLL_AUDIO(4X) PLL_COM_AUDIO / / /

MIPIHOSTO MIPIHOSTO_CLK 1~16 |/ 0SC24M PLL_PERIO(2X) PLL_PERIO(1X) / /

TCONLCDO TCONLCDO_CLK 1~16 | 1/2/4/8 | PLL_VIDEOO(4X) | PLL_VIDEO1(4X) PLL_VIDEO2(4X) | PLL_VIDEO3(4X) | PLL_PERIO(2X)
LEDC LEDC_CLK 1~16 | 1/2/4/8 | 0SC24M PLL_PERIO(1X) / / /

CSIToP CSITOP_CLK 1~16 |/ PLL_PERIO(2X) PLL_VIDEOO(2X) PLL_VIDEO1(2X) | PLL_VIDEO2(2X) | PLL_VIDEO3(2X)
CSIMASTER CSIMASTER_CLK 1~32 |/ 0SC24M PLL_VIDEO2(1X) PLL_VIDEO3(1X) | PLL_VIDEOO(1X) | PLL_VIDEO1(1X)
CSIMASTER1 CSIMASTER1_CLK 1~32 |/ 0sc24M PLL_VIDEO3(1X) PLL_VIDEOO(1X) | PLL_VIDEO1(1X) | PLL_VIDEO2(1X)
ISP ISP_CLK 1~16 |/ PLL_PERIO(2X) PLL_VIDEOO(2X) PLL_VIDEO1(2X) | PLL_VIDEO2(2X) | PLL_VIDEO3(2X)

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 52




( Auwiner
System

3.3.2.4. PLL Distribution

Figure 3-5 shows the block diagram of the PLL distribution.

»(_ PLL_VIDEO2(1X)
»( PLL_VIDEO2(2X)

Figure 3- 5. PLL Distribution
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PLL Type Application Module Note
The PLL_CPUX supports dynamic modification of frequency
PLL_CPUX CPUX, CPUX_AXI .
- - factors to achieve DVFS.
The PLL_DDR supports spread spectrum, and does not support
PLL_DDR MBUS, DRAM

linear frequency modulation.

PLL_PERIO(2X)

MBUS, PSI, AHB1, AHB2, AHBS3,
APB1, APB2, DEO, G2D, CE, VE,
NAND, SMHCO/1/2, SPI0/1/2, ISP,
CSIO_TOP, MIPI_DSI_HOSTO,
TCON_LCDO

The PLL_PERIO(2X) does not support dynamic frequency
modaulation.

MBUS, PSI, AHB1, AHB2, AHB3,

APB1, APB2, NAND, SPI0/1/2, .
The PLL_PERIO(1X) does not support dynamic frequency
PLL_PERIO(1X) LEDC, CIR_RX, CIR_TX, ,
modulation.
MIPI_DSI_HOSTO, CPUX,
CPUX_AXI
The output clock of PLL_PERI1(2X) is 1.2 GHz. The
DRAM, NAND, SMHCO0/1/2, ]
PLL_PERI1(2X) PLL PERI1(2X) does not support dynamic frequency
SPI10/1/2 .
modulation.
The output clock of PLL_PERI1(1X) is 600 MHz. The
PLL_PERI1(1X) NAND, SPI10/1/2, CIR_RX, CIR_TX PLL_PERI1(1X) does not support dynamic frequency
modulation.
PLL_VE VE The PLL_VE does not support dynamic frequency modulation.
The PLL_COM does not support dynamic frequenc
PLL_COM DEO/1, G2D T PP y a Y
modulation.
12S/PCMO0/1/2/3, DMIC, OWA,

PLL_COM_AUDIO

AUDIO_CODEC_ADC/DAC_1X,
AUDIO_CODEC_4X

PLL_AUDIO(4X)

125/PCMO0/1/2/3, DMIC, OWA,
AUDIO_CODEC_ADC/DAC_1X,
AUDIO_CODEC_4X

The PLL_AUDIO(4X) does not support DVFS.

PLL_VIDEOO(1X)/

The PLL_VIDEOO(1X)/PLL_VIDEO1(1X)/PLL_VIDEO2(1X) does
PLL_VIDEO1(1X)/ | CSI_MASTERO/1 _ _

not support dynamic frequency modulation.
PLL_VIDEO2(1X)
PLL_VIDEOO(2X)/

The PLL_VIDEOO(2X)/PLL_VIDEO1(2X)/PLL_VIDEO2(2X) does
PLL_VIDEO1(2X)/ | G2D, CSI_TOP, ISP ] .

not support dynamic frequency modulation.
PLL_VIDEO2(2X)
PLL_VIDEOO(4X)/

The PLL_VIDEOO(4X)/PLL_VIDEO1(4X)/PLL_VIDEO2(4X) does

PLL_VIDEO1(4X)/
PLL_VIDEO2(4X)

TCON_LCDO

not support dynamic frequency modulation.

PLL_VIDEO3(1X)

CSI_MASTERO/1

The PLL_VIDEO3(1X) does not support dynamic frequency
modulation.

PLL_VIDEO3(2X)

CSI_TOP, ISP

The PLL_VIDEO3(2X) does not support dynamic frequency
modulation.

PLL_VIDEO3(4X)

TCON_LCDO

The PLL_VIDEO3(4X) does not support dynamic frequency
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‘ modulation.

3.3.3. Programming Guidelines
3.3.3.1. Frequency Adjustment of PLL_CPUX

The frequency configuration formula of PLL_CPUX: PLL_CPUX = 24MHz*N/P, where, the N parameter is
frequency-doubling factor of PLL, the next parameter configuration can proceed after PLL relock; the P parameter is
digital post-frequency division, which can be dynamically switched in real time, and it does not affect the normal work
of PLL.

The CPU PLL supports dynamic frequency configuration (modify the value of N). The CPU should first switch to a lower
intermediate frequency and then adjust to the target frequency when switching the frequency. The process is as
follows.

(1) Before you configure PLL_CPU, switch the clock source of CPU to PLL_PERIO(1X).

(2) Modify the N, P parameter of PLL_CPU.

(3) Write the PLL Lock Enable bit to 0 and then write it to 1.

(4) Wait the Lock bit (bit28) of PLL_CPUX_CTRL to 1.

(5) Switch the clock source of CPU to PLL_CPU.

3.3.3.2. Frequency Adjustment of PLL_AUDIO

The frequency configuration formula of PLL_AUDIO: PLL_AUDIO = 24MHz*N/MO0/M1/P. Changing any parameter of N,
MO, M1 and P will affect the normal work of PLL, which needs to be relocked. Therefore, dynamic adjustment is not
supported.

For PLL_AUDIO, two frequency points usually are needed: 24.576*4MHz and 22.5792*4MHz. There are generally
specific recommended configuration factors for the two frequencies. To implement the desired frequency point of
PLL_AUDIO, you need to use the decimal frequency division function. The process is as follows.

(1) Configure the N, M1, MO, P factor.
(2) Configure the PLL_SDM_ENABLE bit of PLL_AUDIO_CTRL to 1.
(3) Configure PLL_AUDIO_PATO_CTRL to enable digital spread spectrum.
(4) Write the PLL Lock Enable bit of PLL_AUDIO_CTRL to 0 and then write it to 1.
(5) Wait the Lock bit (bit28) of PLL_AUDIO_CTRL to 1.
m NOTE
The P factor of PLL_AUDIO is odd number, the clock output is non-equal duty.

3.3.3.3. Frequency Adjustment of PLL_DDR

For the clock of DDR, the switch of the clock source and the frequency division coefficient is burrless, but the
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frequency adjustment of the module should follow the following rules.

*  From high frequency to low frequency: switch the clock source first, and then set the frequency division
coefficient;
*  From low frequency to high frequency: switch the frequency division coefficient first, and then modify clock

source.

3.3.3.4. Frequency Adjustment of General PLL

(1) At present, the PLL should be enabled. If the PLL is not enabled, refer to the PLL process from disable to enable in
section 3.3.3.5. For PLL, it is not suggested to switch during PLL using. When clock is not needed, it is suggested to
configure the PLL_OUTPUT_EN bit of PLL_CTRL to 0 to disable the output gate of PLL.

(2) General PLL cannot be used in the process of frequency modulation. It is suggested to configure the
PLL_OUTPUT_EN bit of PLL_CTRL to 0 in the process of PLL adjustment.

(3) Configure the N, M1, MO factor. (It is not suggested to configure M1 factor, configure according to <<PLL
recommended configuration table>>)

(4) Write the PLL Lock Enable bit (bit29) of PLL_CTRL to 0 and then write it to 1.

(5) Wait the Lock bit (bit28) of PLL_CTRL to 1.

(6) Configure PLL_OUTPUT _EN to 1.

3.3.3.5. PLL Disable to PLL Enable

(1) Configure the N, M1, MO factor of PLL_CTRL_REG.
(2) Write the Enable bit of PLL_CTRL_REG to 1.

(3) Write the Lock Enable bit of PLL_CTRL_REG to 1.
(4) Wait the status of Lock to 1.

(5) Delay 20us, the PLL can be used.

3.3.3.6. PLL Enable to PLL Disable

(1) Write the Enable bit of PLL to 0.
(2) Write the Lock Enable bit (bit29) of PLL_CTRL_REG to 0.

A CAUTION

In the normal using of PLL, it is not recommended to switch PLL frequently, because the switch of PLL will cause
mutual interference between PLL, which will affect the stability of the system. Therefore, it is recommended to turn
off PLL by configuring the PLL_OUTPUT_EN bit of PLL_CTRL to 0, instead of writing 0 to the enable bit.
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3.3.3.7. Bus Configuration

The Bus clock supports dynamic switching, but the process of switching needs to follow the following two rules.

*  From high frequency to low frequency: switch the clock source first, and then set the frequency division factor;
*  From low frequency to high frequency: switch the frequency division factor first, and then switch clock source.

3.3.3.8. Module Clock Configuration

For the bus gating and reset register of modules, the reset is de-asserted first, and then the CLK gating is enabled, to

ensure that no problem will occur due to the module not being reset synchronously released.

For module clock, except DDR clock, the other clocks first configure the clock source and frequency division factor,

then release the clock gating (that is, set to 1). For the configuration order of the clock source and frequency division

factor, perform as the following rules:

*  With the increasing of the clock source frequency, first configure frequency division factor, then configure the
clock source;

*  With the decreasing of the clock source frequency, first configure the clock source, then configure the frequency
division factor.

3.3.3.9. Spread Spectrum Function

3.3.3.9.1. Configuration Process

The configuration of spread spectrum follows the following steps.

Step1l: Configure PLL_CTRL Register

*  According to PLL frequency and PLL frequency formula, calculate factor N and decimal value X, and write MO,
M1. N and PLL frequency to the PLL_CTRL register.

*  Configure the SDM_Enable bit(bit24) of the PLL_CTRL register to 1 to enable spread spectrum function.

Step 2: Configure PLL_PAT Register

*  According to decimal value X and spread spectrum frequency(the bit[18:17] of the PLL_PAT register), calculate
SDM_BOT and WAVE_STEP of PLL_PAT register.

*  Configure spread spectrum mode(SPR_FREQ_MODE) to 2 or 3.

*  Configure the spread spectrum clock source select bit(SDM_CLK_SEL) to O by default. But if the
PLL_INPUT_DIV_M1 bit of the PLL_CTRL register is 1, the bit should set to 1.

*  Write SDM_BOT. WAVE_STEP. PREQ. SPR_FREQ_MODE and SDM_CLK_SEL to the PLL_PAT register, and configure
the SIG_DELT_PAT_EN bit(bit31) of this register to 1.

Step 3: Delay 20us
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3.3.3.9.2. Configuration Instruction

(1).The spread spectrum is an additional low frequency periodic frequency at the desired frequency point, which is not
related with the configuration parameters(N, P, M1, MO) of the frequency point.

(2).The parameter MO, P is not related with the configuration of spread spectrum, only used for frequency division
configuration.

3.3.3.9.3. Frequency Calculation Formula

N+1+4X
F i .24MHz,0 < X <1
P-(MO+1)-(M1+1)

Where,

P is the frequency division factor of module or PLL;
MO is the post-frequency division factor of PLL;

M1 is the pre-frequency division factor of PLL;

N is the frequency doubling factor of PLL;

X is the amplitude coefficient of spread spectrum.

1]

— NOTE

Having different PLL calculate formula for different PLL, please refer to each PLL_CTRL register.

If selecting M1 =0, MO =0, P = 1(no frequency division)
Then the above formula can be simplified:

f=(N+1+X)-24MHz,0 < X <1

> fi~fo=[N+1+(X, ~ X,)|- 24MHz
» SDM BOT=2"-X1

» WAVE _STEP =2".(X2-X1)/(24M/PREQ)*2,0 < X <1

PREQ is the frequency of spread spectrum.

1]

— NOTE

For decimal frequency division, the formula can be referenced by it, at this time X1 is equal to X2.
3.3.3.9.4. Configuration Example
Configure 605.3 MHz ~ 609.7 MHz

MO =1,
N + 1+ (X1~ X2) = (605.3 ~ 609.7) / 24 = [ 600 + (5.3~ 9.7) ] / 24 = 24 + 1 + (5.324 ~ 9.7124)
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Calculate to get the following values:
N =24, X1=5.324, X2 =9.724
SDM_BOT = 2% * X1 = 0x7111
WAVE_STEP =27 * (X2 — X1) /(24M/PREQ)*2 = 0x3f; PREQ = 31.5 kHz
If MO =1, P =1, then total frequency division factor is (MO + 1) *1 =2,
So the actual output frequency of PLL is 1212.1 MHz ~ 1219.4 MHz.
Calculate to get the following values:
N =49, X1 =12.124, X2 = 19.4P24
Then calculate based on SDM_BOT and WAVE_STEP formula.
3.3.4. Register List
Module Name Base Address
CCcu 0x03001000
Register Name Offset Description
PLL_CPUX_CTRL_REG 0x0000 PLL_CPUX Control Register
PLL_DDR_CTRL_REG 0x0010 PLL_DDR 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
PLL_VIDEOO_CTRL_REG 0x0040 PLL_VIDEOO Control Register
PLL_VIDEO1_CTRL_REG 0x0048 PLL_VIDEO1 Control Register
PLL_VIDEO2_CTRL_REG 0x0050 PLL_VIDEO2 Control Register
PLL_VE_CTRL_REG 0x0058 PLL_VE Control Register
PLL_COM_CTRL_REG 0x0060 PLL_COM Control Register
PLL_VIDEO3_CTRL_REG 0x0068 PLL_VIDEO3 Control Register
PLL_AUDIO_CTRL_REG 0x0078 PLL_AUDIO Control Register
PLL_DDR_PATO_CTRL_REG 0x0110 PLL_DDR Pattern0 Control Register
PLL_DDR_PAT1_CTRL_REG 0x0114 PLL_DDR Patternl Control Register
PLL_PERIO_PATO_CTRL_REG 0x0120 PLL_PERIO PatternO Control Register
PLL_PERIO_PAT1_CTRL_REG 0x0124 PLL_PERIO Patternl Control Register
PLL_PERI1_PATO_CTRL_REG 0x0128 PLL_PERI1 Pattern0 Control Register
PLL_PERI1_PAT1_CTRL_REG 0x012C PLL_PERI1 Patternl Control Register
PLL_GPUO_PATO_CTRL_REG 0x0130 PLL_GPUOQ Pattern0 Control Register
PLL_GPUO_PAT1_CTRL_REG 0x0134 PLL_GPUOQ Patternl Control Register
PLL_VIDEOO_PATO_CTRL_REG 0x0140 PLL_VIDEOO Pattern0 Control Register
PLL_VIDEOO_PAT1_CTRL_REG 0x0144 PLL_VIDEOOQ Patternl1 Control Register
PLL_VIDEO1_PATO_CTRL_REG 0x0148 PLL_VIDEOL1 Pattern0 Control Register
PLL_VIDEO1_PAT1_CTRL_REG 0x014C PLL_VIDEO1 Patternl Control Register
PLL_VIDEO2_PATO_CTRL_REG 0x0150 PLL_VIDEO2 Pattern0 Control Register
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PLL_VIDEO2_PAT1_CTRL_REG 0x0154 PLL_VIDEO2 Patternl Control Register
PLL_VE_PATO_CTRL_REG 0x0158 PLL_VE Pattern0 Control Register
PLL_VE_PAT1_CTRL_REG 0x015C PLL_VE Patternl Control Register
PLL_COM_PATO_CTRL_REG 0x0160 PLL_COM Pattern0 Control Register
PLL_COM_PAT1_CTRL_REG 0x0164 PLL_COM Patternl Control Register
PLL_VIDEO3_PATO_CTRL_REG 0x0168 PLL_VIDEO3 Pattern0 Control Register
PLL_VIDEO3_PAT1_CTRL_REG 0x016C PLL_VIDEO3 Patternl1 Control Register
PLL_AUDIO_PATO_CTRL_REG 0x0178 PLL_AUDIO Pattern0 Control Register
PLL_AUDIO_PAT1_CTRL_REG 0x017C PLL_AUDIO Patternl Control Register
PLL_CPUX_BIAS_REG 0x0300 PLL_CPUX Bias Register
PLL_DDR_BIAS_REG 0x0310 PLL_DDR Bias Register
PLL_PERIO_BIAS_REG 0x0320 PLL_PERIO Bias Register
PLL_PERI1_BIAS_REG 0x0328 PLL_PERI1 Bias Register
PLL_GPUO_BIAS_REG 0x0330 PLL_GPUO Bias Register
PLL_VIDEOO_BIAS_REG 0x0340 PLL_VIDEOO Bias Register
PLL_VIDEO1_BIAS_REG 0x0348 PLL_VIDEO1 Bias Register
PLL_VIDEO2_BIAS_REG 0x0348 PLL_VIDEO2 Bias Register
PLL_VE_BIAS_REG 0x0358 PLL_VE Bias Register
PLL_COM_BIAS_REG 0x0360 PLL_COM Bias Register
PLL_VIDEO3_BIAS_REG 0x0368 PLL_VIDEOS3 Bias Register
PLL_AUDIO_BIAS_REG 0x0378 PLL_AUDIO Bias Register
PLL_CPUX_TUN_REG 0x0400 PLL_CPUX Tuning Register
CO_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
MBUS_CFG_REG 0x0540 MBUS Configuration Register
DEO_CLK_REG 0x0600 DEO Clock Register
DE_BGR_REG 0x060C DE Bus Gating Reset Register
G2D_CLK_REG 0x0630 G2D Clock Register
G2D_BGR_REG 0x063C G2D Bus Gating Reset Register
GPU_CORE_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
DMA_BGR_REG 0x070C DMA Bus Gating Reset Register
MSGBOX_BGR_REG 0x071C MSGBOX 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
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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_MAT_CLK_GATING_REG 0x0804 MBUS Master Clock Gating Register
DRAM_BGR_REG 0x080C DRAM Bus Gating Reset Register
NANDO_O_CLK_REG 0x0810 NANDO_O Clock Register
NANDO_1_CLK_REG 0x0814 NANDO_1 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
SPI0O_CLK_REG 0x0940 SPI0 Clock Register
SPI1_CLK_REG 0x0944 SPI1 Clock Register
SPI2_CLK_REG 0x0948 SPI2 Clock Register
SPI_BGR_REG 0x096C SPI Bus Gating Reset Register
EMACO_25M_CLK_REG 0x0970 EMACO_25M Clock Register
EMAC_BGR_REG 0x097C EMAC Bus Gating Reset Register
IRRX_CLK_REG 0x0990 IRRX Clock Register
IRRX_BGR_REG 0x099C IRRX Bus Gating Reset Register
IRTX_CLK_REG 0x09C0 IRTX Clock Register
IRTX_BGR_REG 0x09CC IRTX Bus Gating Reset Register
GPADC_BGR_REG 0x09EC GPADC Bus Gating Reset Register
THS_BGR_REG O0x09FC THS Bus Gating Reset Register
[2SPCMO_CLK_REG 0x0A10 12S/PCMO Clock Register
[2SPCM1_CLK_REG 0x0A14 12S/PCM1 Clock Register
[2SPCM2_CLK_REG 0x0A18 12S/PCM2 Clock Register
12SPCM3_CLK_REG 0x0A1C 12S/PCM3 Clock Register
I2SPCM_BGR_REG 0x0A20 12S/PCM Bus Gating Reset Register
OWA_CLK_REG 0x0A24 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_CODEC_DAC_1X_CLK_REG | 0x0A50 AUDIO CODEC DAC 1X Clock Register
AUDIO_CODEC_ADC_1X_CLK_REG | Ox0A54 AUDIO CODEC ADC 1X Clock Register
AUDIO_CODEC_4X_CLK_REG 0x0A58 AUDIO CODEC 4X Clock Register
AUDIO_CODEC_BGR_REG 0x0A5C AUDIO CODEC Bus Gating Reset Register
USBO_CLK_REG 0x0A70 USBO Clock Register
USB1_CLK_REG 0x0A74 USB1 Clock Register
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USB_BGR_REG 0x0A8C USB Bus Gating Reset Register
LRADC_BGR_REG 0x0A9C LRADC Bus Gating Reset Register
DPSS_TOPO_BGR_REG 0xOABC DPSS_TOPO Bus Gating Reset Register
DPSS_TOP1_BGR_REG O0x0ACC DPSS_TOP1 Bus Gating Reset Register
MIPI_DSI_HOSTO_CLK_REG 0x0B24 MIPI DSI HostO Clock Register
MIPI_BGR_REG 0x0B4C MIPI DSI Bus Gating Reset Register
DISPLAY_IF_TOP_BGR_REG 0x0B5C DISPLAY_IF_TOP Bus Gating Reset Register
TCON_LCDO_CLK_REG 0x0B60 TCON LCDO Clock Register
TCON_LCD_BGR_REG 0x0B7C TCON LCD Bus Gating Reset Register
LVDS_BGR_REG 0xOBAC LVDS Bus Gating Reset Register
LEDC_CLK_REG 0x0BFO LEDC Clock Register

LEDC_BGR_REG OxOBFC LEDC Bus Gating Reset Register
CSIO_TOP_CLK_REG 0x0C04 CSIO TOP Clock Register
CSI0O_O0_MST_CLK_REG 0x0C08 CSIO_0 Master Clock Register
CSI0_1_MST_CLK_REG 0x0coC CSIO_1 Master Clock Register
CSI_BGR_REG 0x0C1C CSI Bus Gating Reset Register
CSI_ISP_CLK_REG 0x0C20 CSI ISP Clock Register
CSI_ISP_BGR_REG 0x0C2C CSI ISP Bus Gating Reset Register
CCU_SEC_SWITCH_REG 0x0F00 CCU Security Switch Register
PLL_LOCK_DBG_CTRL_REG O0x0F04 PLL Lock Debug Control Register
PLL_CPUX_HW_FM_REG 0x0F20 PLL_CPUX Hardware FM Register

3.3.5. Register Description

3.3.5.1. 0x0000 PLL_CPUX Control Register (Default Value: 0x0A00_1000)

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

PLL_ENABLE

0: Disable
31 R/W Ox0 1: Enable

PLL_CPUX= InputFreq *N/P
Note: The PLL_CPUX output frequency must be in the range from 200 MHz
to 3 GHz. And the default value of PLL_CPUX is 408 MHz.

30 / / /

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

29 R/W 0x0

LOCK
28 R 0x0 0:Unlocked
1: Locked (It indicates that the PLL has been stable.)

27 R/W 0x1 PLL_OUTPUT_ENABLE
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0:Disable
1:Enable
The bit is used to control the output enable of PLL.

26:24

R/W

0x0

PLL_LOCK_TIME.
PLL lock time

The bit indicates the step amplitude from one frequency to another.

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 O to 254.

In application, PLL_FACTOR_N shall 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.
PLL_TestFreg=InputFreq*N/P/M.
Note: The bit is only for testing.

3.3.5.2. 0x0010 PLL_DDR Control Register (Default Value: 0x0800_2301)

Offset: 0x0010

Register Name: PLL_DDR_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

PLL_DDR= InputFreq *N/M0/M1

Note: When the crystal is 24MHz, the default value of PLL_DDR is
432 MHz.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

R

0x0

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

27 R/W 0x1

PLL_OUTPUT_ENABLE

0:Disable

1:Enable

The bit is used to control the output enable of PLL.

26:25 | / /

/

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 shall 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 0x1

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

3.3.5.3. 0x0020 PLL_PERIO Control Register (Default Value: 0x0800_3100)

Offset: 0x0020

Register Name: PLL_PERIO_CTRL_REG

Bit Read/Write Default/Hex

Description

31 R/W 0x0

PLL_ENABLE

0: Disable

1: Enable

PLL_PERIO(2X) = 24MHz*N/M0/M1

PLL_PERIO(1X) = 24MHz*N/MO0/M1/2

Note: When the crystal is 24 MHz, the default value of PLL_PERIO(2X) is

1.2 GHz. It is not recommended to modify the value.

30 / /

/

29 R/W 0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28 R 0x0

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

27

R/W

Ox1

PLL_OUTPUT_ENABLE

0:Disable

1:Enable

The bit is used to control the output enable of PLL.

26:16

/

15:8

R/W

Ox1

PLL_FACTOR_N

PLL Factor N

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N shall 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 O to 1.

3.3.5.4. 0x0028 PLL_PERI1 Control Register (Default Value: 0x0800_3100)

Offset: 0x0028

Register Name: PLL_PERI1_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

PLL_PERI1(2X) = InputFreq *N/M0/M1.

PLL_PERI1(1X) = InputFreq *N/MO0/M1/2.

Note: When the crystal is 24 MHz, the default value of PLL_PERI1(2X) is
1.2 GHz. It is not recommended to modify the value.

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

R/W

Ox1

PLL_OUTPUT_ENABLE
0:Disable
1:Enable
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The bit is used to control the output enable of PLL.

26:25

/

24

R/W

0x0

PLL_SDM_ENABLE
0: Disable
1: Enable

23:16

/

15:8

R/W

0x31

PLL_FACTOR_N

PLL Factor N

N= PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N shall 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. 0x0030 PLL_GPU Control Register (Default Value: 0x0800_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

PLL_GPUO = InputFreq *N/MO0/M1.

Note: When the crystal is 24 MHz, the default value of PLL_GPU is
432 MHz.

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

R/W

Ox1

PLL_OUTPUT_ENABLE

0:Disable

1:Enable

The bit is used to control the output enable of PLL.
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26:25

/

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 shall 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. 0x0040 PLL_VIDEOO Control Register (Default Value: 0x0800_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)=InputFreq *N/M

PLL_VIDEOO(2X)= InputFreq *N/M/2

PLL_VIDEOO(1X)= InputFreq *N/M/4

Note: When the crystal is 24 MHz, the default value of PLL_VIDEOO(4X) is
1188 MHz.

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

R/W

Ox1

PLL_OUTPUT_ENABLE
0:Disable
1:Enable
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The bit is used to control the output enable of PLL.

26:25

/

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.

In application, PLL_FACTOR_N shall 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_Mis from O to 1.

R/W

Ox1

PLL_OUTPUT_DIV_D

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

The bit is only for testing.

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

3.3.5.7. 0x0048 PLL_VIDEO1 Control Register (Default Value: 0x0800_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)=InputFreq*N/M.

PLL_VIDEO1(2X)=InputFreq*N/M/2.

PLL_VIDEO1(1X)= InputFreq*N/M/A.

Note: When the crystal is 24 MHz, the default value of PLL_VIDEO1(4X) is
1188 MHz.

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

R/W

Ox1

PLL_OUTPUT_ENABLE

0:Disable

1:Enable

The bit is used to control the output enable of PLL.

26:25

/

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.

In application, PLL_FACTOR_N shall 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
MO=PLL_OUTPUT_DIV_D+1
PLL_OUTPUT_DIV_D is from 0 to 1.

The bit is only for testing.

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

3.3.5.8. 0x0050 PLL_VIDEO2 Control Register (Default Value: 0x0800_6203)

Offset: 0x0050

Register Name: PLL_VIDEO2_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

For application,

PLL_VIDEO2(4X)=InputFreq*N/M.

PLL_VIDEO2(2X)=InputFreg*N/M/2

PLL_VIDEO2(1X)= InputFreg*N/M/A.

Note: When the crystal is 24 MHz, the default value of PLL_VIDEO2(4X) is
1188 MHz.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable
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28

0x0

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

27

R/W

Ox1

PLL_OUTPUT_ENABLE

0:Disable

1:Enable

The bit is used to control the output enable of PLL.

26:25

/

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.

In application, PLL_FACTOR_N shall 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_Mis from O to 1.

R/W

Ox1

PLL_OUTPUT_DIV_D

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

The bit is only for testing.

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

3.3.5.9. 0x0058 PLL_VE Control Register (Default Value: 0x0800_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 = InputFreq *N/M0/M1.

Note: When the crystal is 24 MHz, the default value of PLL_VE is 432 MHz.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable
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28

0x0

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

27

R/W

Ox1

PLL_OUTPUT_ENABLE

0:Disable

1:Enable

The bit is used to control the output enable of PLL.

26:25

/

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 shall 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 0 to 1.

3.3.5.10. 0x0060 PLL_COM Control Register (Default Value: 0x0800_2301)

Offset: 0x0060

Register Name: PLL_COM_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

PLL_COM = InputFreq *N/M0/M1.

Note: When the crystal is 24 MHz, the default value of PLL_COM is
432 MHz.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

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

27 R/W

Ox1

PLL_OUTPUT_ENABLE

0:Disable

1:Enable

The bit is used to control the output enable of PLL.

26:25 |/

/

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 shall 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

Ox1

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

3.3.5.11. 0x0068 PLL_VIDEO3 Control Register (Default Value: 0x0800_6203)

Offset: 0x0068

Register Name: PLL_VIDEO3_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

For application,

PLL_VIDEO3(4X)=InputFreq*N/M

PLL_VIDEO3(2X)=InputFreg*N/M/2

PLL_VIDEO3(1X)= InputFreg*N/M/4

Note: When the crystal is 24 MHz, the default value of PLL_VIDEO3(4X) is
1188 MHz.

30 /

/

29 R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable
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28

0x0

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

27

R/W

Ox1

PLL_OUTPUT_ENABLE

0:Disable

1:Enable

The bit is used to control the output enable of PLL.

26:25

/

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.

In application, PLL_FACTOR_N shall 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_Mis from O to 1.

R/W

Ox1

PLL_OUTPUT_DIV_D

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

The bit is only for testing.

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

3.3.5.12. 0x0078 PLL_AUDIO Control Register (Default Value: 0x0814_5500)

Offset: 0x0078

Register Name: PLL_AUDIO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

This PLL is for Audio.

PLL_AUDIO(4X) = 24MHz*N/M0/M1/P

7.5sN/M0/M15125 and 125N

The range of 24MHz*N/M0/M1 is from 180 MHz to 3 GHz.
The default value of PLL_AUDIO(4X) is 98 MHz.

30

/

/

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
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0: Disable
1: Enable

28

0x0

LOCK

0:Unlocked

1: Locked (It indicates that the PLL has been stable.)
Note: The bit is only valid when the bit29 is set to 1.

27

R/W

Ox1

PLL_OUTPUT_ENABLE

0:Disable

1:Enable

The bit is used to control the output enable of PLL.

26:25

/

24

R/W

0x0

PLL_SDM_ENABLE

Spread Spectrum and Decimal Frequency Division
0: Disable

1: Enable

23:22

/

21:16

R/W

0x14

PLL_POST_DIV_P

PLL Post-div P

P= PLL_POST_DIV_P +1
PLL_POST_DIV_P is from 0 to 63.

15:8

R/W

0x55

PLL_FACTOR_N

PLL Factor N

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

In application, PLL_FACTOR_N shall 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

0x0

PLL_OUTPUT_DIV_MO

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

3.3.5.13. 0x0110 PLL_DDR Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0110

Register Name: PLL_DDR_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
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00: DC=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: 24 MHz
1:12 MHz
Note: When PLL_INPUT_DIV_ML1 is 1, the bit is set to 1.
FREQ
Frequency
18:17 | R/W 0x0 00:31.5 khHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
16:0 R/W 0x0 WAVE_BOT
Wave Bottom
3.3.5.14. 0x0114 PLL_DDR Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x0114 Register Name: PLL_DDR_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. 0x0120 PLL_PERIO Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0120 Register Name: PLL_PERIO_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
31 R/W Ox0 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(1bit)
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11: Triangular(nbit)
WAVE_STEP
28:20 | R/W 0x0 -
Wave Step
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24 MHz
1: 12 MHz
Note: When PLL_INPUT_DIV_ML1 is 1, the bit is set to 1.
FREQ
Frequency
00: 31.5 kHz
18:17 | R/W 0x0
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
WAVE_BOT
16:0 R/W 0x0 -
Wave Bottom
3.3.5.16. 0x0124 PLL_PERIO Patternl1 Control Register (Default Value: 0x0000_0000)
Offset: 0x0124 Register Name: PLL_PERIO_PAT1_CTRL_REG
Bit Read/Write Default/Hex | Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN
23221 |/ / /
20 R/W 0x0 FRAC_EN
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN
3.3.5.17. 0x0128 PLL_PERI1 Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0128 Register Name: PLL_PERI1_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
SIG_DELT_PAT_EN
31 R/W 0x0 - - -
Sigma-Delta Pattern Enable
SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0
30:29 | R/W 0x0
01: DC=1
10: Triangular(1 bit)
11: Triangular(n bit)
WAVE_STEP
28:20 | R/W 0x0 -
Wave Step
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SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24 MHz
1:12 MHz
Note: When PLL_INPUT_DIV_ML1 is 1, the bit is set to 1.
FREQ
Frequency
18:17 | R/W 0x0 00:31.5 khz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
16:0 | R/W 0x0 WAVE_BOT
Wave Bottom
3.3.5.18. 0x012C 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
3.3.5.19. 0x0130 PLL_GPUO Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0130 Register Name: PLL_GPUO_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
a1 RAW 0x0 S?G_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(1 bit)
11: Triangular(n bit)
28:20 | R/W 0x0 WAVE_STEP
Wave Step
SDM_CLK_SEL
19 R/W 0x0 SDM Clock Select
0: 24 MHz
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1:12 MHz
Note: When PLL_INPUT_DIV_ML1 is 1, the bit is set to 1.
FREQ
Frequency
18:17 | R/W 0x0 00:31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
16:0 R/W 0x0 WAVE_BOT
Wave Bottom
3.3.5.20. 0x0134 PLL_GPUO Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x0134 Register Name: PLL_GPUO_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
3.3.5.21. 0x0140 PLL_VIDEOO Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0140 Register Name: PLL_VIDEOO_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
2 RAW 00 S?G_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(1 bit)
11: Triangular(n bit)
28:20 | R/W 0x0 WAVE_STEP
Wave Step
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24 MHz
1: 12 MHz
Note: When PLL_INPUT_DIV_M1 is 1, the bit is set to 1.
18:17 | R/W 0x0 FREQ
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Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

WAVE_BOT

16:0 R/W 0x0
Wave Bottom

3.3.5.22. 0x0144 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

3.3.5.23. 0x0148 PLL_VIDEO1 Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0148 Register Name: PLL_VIDEO1_PATO_CTRL_REG

Bit Read/Write Default/Hex | Description

SIG_DELT_PAT_EN

31 R/W 0x0 )
Sigma-Delta Pattern Enable

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1 bit)

11: Triangular(n bit)

30:29 | R/W 0x0

WAVE_STEP

28:20 | R/W 0x0
Wave Step

SDM_CLK_SEL

SDM Clock Select

19 R/W 0x0 0: 24 MHz

1:12 MHz

Note: When PLL_INPUT_DIV_ML1 is 1, the bit is set to 1.

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz

18:17 | R/W 0x0
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10: 32.5 kHz
11: 33 kHz

WAVE_BOT

16:0 R/W 0x0
Wave Bottom

3.3.5.24. 0x014C PLL_VIDEO1 Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x014C Register Name: PLL_VIDEO1_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

3.3.5.25. 0x0150 PLL_VIDEO2 Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0150 Register Name: PLL_VIDEO2_PATO_CTRL_REG

Bit Read/Write Default/Hex | Description

SIG_DELT_PAT_EN

31 R/W 0x0 )
Sigma-Delta Pattern Enable

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1 bit)

11: Triangular(n bit)

30:29 | R/W 0x0

WAVE_STEP

28:20 | R/W 0x0
Wave Step

SDM_CLK_SEL

SDM Clock Select

19 R/W 0x0 0: 24 MHz

1: 12 MHz

Note: When PLL_INPUT_DIV_ML1 is 1, the bit is set to 1.

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

18:17 | R/W 0x0

16:0 R/W 0x0 WAVE_BOT
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| Wave Bottom
3.3.5.26. 0x0154 PLL_VIDEO2 Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x0154 Register Name: PLL_VIDEO2_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. 0x0158 PLL_VE Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0158 Register Name: PLL_VE_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
31 R/W Ox0 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(1 bit)
11: Triangular(n bit)
28:20 | R/W 0x0 WAVE_STEP
Wave Step
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24 MHz
1:12 MHz
Note: When PLL_INPUT_DIV_ML1 is 1, the bit is set to 1.
FREQ
Frequency
18:17 | R/W 0x0 00:31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
16:0 | R/W 0x0 WAVE_BOT
Wave Bottom
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3.3.5.28. 0x015C 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 |/ / /

16:0 R/W 0x0 FRAC_IN

3.3.5.29. 0x0160 PLL_COM Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0160 Register Name: PLL_COM_PATO_CTRL_REG

Bit Read/Write Default/Hex | Description

SIG_DELT_PAT_EN

31 R/W 0x0 )
Sigma-Delta Pattern Enable

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1 bit)

11: Triangular(n bit)

30:29 | R/W 0x0

WAVE_STEP

28:20 | R/W 0x0
Wave Step

SDM_CLK_SEL

SDM Clock Select

19 R/W 0x0 0: 24 MHz

1:12 MHz

Note: When PLL_INPUT_DIV_M1 is 1, the bit is set to 1.

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

18:17 | R/W 0x0

WAVE_BOT

16:0 R/W 0x0
Wave Bottom

3.3.5.30. 0x0164 PLL_COM Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x0164 Register Name: PLL_COM_PAT1_CTRL_REG
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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
3.3.5.31. 0x0168 PLL_VIDEO3 Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0168 Register Name: PLL_VIDEO3_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
31 R/W 0x0 SfG_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(1 bit)
11: Triangular(n bit)
28:20 | R/W 0x0 WAVE_STEP
Wave Step
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24 MHz
1:12 MHz
Note: When PLL_INPUT_DIV_ML1 is 1, the bit is set to 1.
FREQ
Frequency
18:17 | R/W 0x0 00:31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
16:0 | R/W 0x0 WAVE_BOT
Wave Bottom
3.3.5.32. 0x016C PLL_VIDEO3 Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x016C Register Name: PLL_VIDEO3_PAT1_CTRL_REG
Bit Read/Write Default/Hex | Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN
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23:21 |/ / /
20 R/W 0x0 FRAC_EN
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN
3.3.5.33. 0x0178 PLL_AUDIO Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0178 Register Name: PLL_AUDIO_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
2 RAW 00 S?G_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(1 bit)
11: Triangular(n bit)
28:20 | R/W 0x0 WAVE_STEP
Wave Step
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24 MHz
1: 12 MHz
Note: When PLL_INPUT_DIV_ML1 is 1, the bit is set to 1.
FREQ
Frequency
18:17 | R/W 0x0 00:31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
16:0 R/W 0x0 WAVE_BOT
Wave Bottom
3.3.5.34. 0x017C PLL_AUDIO Patternl1 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 |/ / /
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| 160 |R/W 0x0 | FRAC_IN

3.3.5.35. 0x300 PLL_CPUX Bias Register (Default Value: 0x8010_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 |/ / /

PLL_BIAS_CURRENT
20:16 | R/W 0x10 .

PLL current bias control [4:0], CPU_CP.
15:0 |/ / /
3.3.5.36. 0x0310 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 |/ / /
3.3.5.37. 0x0320 PLL_PERIO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0320 Register Name: PLL_PERIO_BIAS_REG
Bit Read/Write Default/Hex Description
31:221 |/ / /

PLL BIAS CTRL
20:16 | R/W 0x3 -

PLL bias control [4:0]
15:0 |/ / /
3.3.5.38. 0x0328 PLL_PERI1 Bias Register (Default Value: 0x0003_0000)
Offset: 0x0328 Register Name: PLL_PERI1_BIAS_REG
Bit Read/Write Default/Hex Description
31:221 |/ / /

PLL_BIAS_CTRL
20:16 | R/W 0x3 -

PLL bias control [4:0]
15:0 |/ / /
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3.3.5.39. 0x0330 PLL_GPUO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0330 Register Name: PLL_GPUO_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 |/ / /
3.3.5.40. 0x0340 PLL_VIDEOO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0340 Register Name: PLL_VIDEOO_BIAS_REG
Bit Read/Write Default/Hex Description
31:221 |/ / /

PLL BIAS CTRL
20:16 | R/W 0x3 -

PLL bias control [4:0]
15:0 |/ / /
3.3.5.41. 0x0348 PLL_VIDEO1 Bias Register (Default Value: 0x0003_0000)
Offset: 0x0348 Register Name: PLL_VIDEO1_BIAS_REG
Bit Read/Write Default/Hex Description
31:221 |/ / /

PLL BIAS CTRL
20:16 | R/W 0x3 -

PLL bias control [4:0]
15:0 |/ / /
3.3.5.42. 0x0350 PLL_VIDEO2 Bias Register (Default Value: 0x0003_0000)
Offset: 0x0350 Register Name: PLL_VIDEO2_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 |/ / /
3.3.5.43. 0x0358 PLL_VE Bias Register (Default Value: 0x0003_0000)
Offset: 0x0358 Register Name: PLL_VE_BIAS_REG
Bit ‘ Read/Write ‘ Default/Hex Description
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31:21 |/ / /

PLL BIAS CTRL
20:16 | R/W 0x3 -

PLL bias control [4:0]
15:0 |/ / /
3.3.5.44. 0x0360 PLL_COM Bias Register (Default Value: 0x0003_0000)
Offset: 0x0360 Register Name: PLL_COM_BIAS_REG
Bit Read/Write Default/Hex Description
31:221 |/ / /

PLL BIAS CTRL
20:16 | R/W 0x3 -

PLL bias control [4:0]
15:0 |/ / /
3.3.5.45. 0x0368 PLL_VIDEO3 Bias Register (Default Value: 0x0003_0000)
Offset: 0x0368 Register Name: PLL_VIDEO3_BIAS_REG
Bit Read/Write Default/Hex Description
31:221 |/ / /

PLL_BIAS_CTRL
20:16 | R/W 0x3 -

PLL bias control [4:0]
15:0 |/ / /
3.3.5.46. 0x0378 PLL_AUDIO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0378 Register Name: PLL_AUDIO_BIAS_REG
Bit Read/Write | Default/Hex Description
31:221 |/ / /

PLL_BIAS_CTRL
20:16 | R/W 0x3 ,

PLL bias control [4:0]
15:0 |/ / /
3.3.5.47. 0x0400 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 / / /
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26:24 | R/W Ox4

KVCO_GAIN_CTRL
KVCO gain control [2:0]

23 / /

/

22:16 | R/W 0x40

CNT_INIT_CTRL
Counter initial control [6:0]

15 R/W 0x0

C_ODO
C-REG-0DO for verify

14:8 R/W 0x40

C_B_IN
C-B-IN [6:0] for verify

7 R/W 0x0

Cc_oD1
C-REG-0OD1 for verify

6:0 RO 0x0

C_B_OUT
C-B-OUT [6:0] for verify

3.3.5.48. 0x0500 CPUX_AXI Configuration Register (Default Value: 0x0000_0301)

Offset: 0x0500

Register Name: CPUX_AXI_CFG_REG

Bit Read/Write Default/Hex

Description

31:27 |/ /

/

26:24 | R/W 0x0

CLK_SRC_SEL

Clock Source Select

000: 0SC24M

001: RTC_32K

010: RC16M

011: PLL_CPUX

100: PLL_PERIO(1X)

101: reserved

110: reserved

111: reserved

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

23:10 | / /

/

9:8 R/W 0x3

CPUX_APB_FACTOR_N
Factor N.(N = FACTOR_N +1)
FACTOR_Nis from O to 3.

7:2 / /

/

1:0 R/W 0x1

FACTOR_M
Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 3.
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3.3.5.49. 0x0510 PSI_AHB1_AHB2 Configuration Register (Default Value: 0x0000_0000)

Offset: 0x0510

Register Name: PSI_AHB1_AHB2_CFG_REG

Bit Read/Write

Default/Hex

Description

31:27 |/

/

/

26:24 | R/W

0x0

CLK_SRC_SEL
Clock Source Select

000: 0SC24M

001: RTC_32K

010: RC16M

011: PLL_PERIO(1X)

100: PLL_PERIO(2X)

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)
FACTOR_M is from 0O to 3.

3.3.5.50. 0x051C AHB3 Configuration Register (Default Value: 0x0000_0000)

Offset: 0x051C

Register Name: AHB3_CFG_REG

Bit Read/Write

Default/Hex

Description

31:27 |/

/

/

26:24 | R/W

0x0

CLK_SRC_SEL
Clock Source Select

000: 0SC24M

001: RTC_32K

010: PSI

011: PLL_PERIO(1X)

100: PLL_PERIO(2X)

Other: /

AHB3 CLK = Clock Source/M/N.

23:10 |/

/

9:8 R/W

0x0

FACTOR_N
Factor N
00:1
01:2
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10: 4
11: 8

7:2 /

/

1:0 R/W

0x0

FACTOR_M
Factor M.(M=FACTOR_M +1)
FACTOR_M is from O to 3.

3.3.5.51. 0x0520 APB1 Configuration Register (Default Value: 0x0000_0000)

Offset: 0x0520

Register Name: APB1_CFG_REG

Bit Read/Write

Default/Hex

Description

31:27 |/

/

/

26:24 | R/W

0x0

CLK_SRC_SEL

Clock Source Select

000: 0SC24M

001: RTC_32K

010: PSI

011: PLL_PERIO(1X)

100: PLL_PERIO(2X)

Other: /

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)
FACTOR_M is from O to 3.

3.3.5.52. 0x0524 APB2 Configuration Register (Default Value: 0x0000_0000)

Offset: 0x0524

Register Name: APB2_CFG_REG

Bit Read/Write

Default/Hex

Description

31:27 |/

/

/

26:24 | R/W

0x0

CLK_SRC_SEL
Clock Source Select
000: 0SC24M
001: RTC_32K

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 90




( Auwiner

System

010: PSI

011: PLL_PERIO(1X)

100: PLL_PERIO(2X)

Other: /

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)
FACTOR_M is from 0 to 3.

3.3.5.53. 0x0540 MBUS Configuration Register (Default Value: 0xC000_0000)

Offset: 0x0540

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 Ox1

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_DDR

10: PLL_PERIO(1X)
11: PLL_PERIO(2X)

23:3 |/ /

/

2:0 R/W 0x0

FACTOR_M
Factor M.(M=FACTOR_M +1)
FACTOR_Mis from O to 7.
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3.3.5.54. 0x0600 DEO Clock Register (Default Value: 0x0000_0000)
Offset: 0x0600 Register Name: DEO_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_COM
1: PLL_PERIO(2X)
234 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 15.
3.3.5.55. 0x060C DE Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x060C Register Name: DE_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
DEO_RST
16 R/W OxD DEO Reset
0: Assert
1: De-assert
15:1 |/ / /
DEO_GATING
Gating Clock For DEO
0 R/W 0x0
0: Mask
1: Pass
3.3.5.56. 0x0630 G2D Clock Register (Default Value: 0x0000_0000)
Offset: 0x0630 Register Name: G2D_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING
31 R/W 0x0 Gating Special Clock
0: Clock is OFF
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1: Clock is ON
SCLK = Clock Source/M.
30:27 |/ / /
CLK_SRC_SEL
Clock Source Select
000: PLL_COM
001: PLL_PERIO(2X)
26:24 | R/W 0x0
010: PLL_VIDEOO(2X)
011: PLL_VIDEO1(2X)
100: PLL_VIDEO2(2X)
Other: /
234 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 15.
3.3.5.57. 0x063C G2D Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x063C Register Name: G2D_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
G2D_RST
16 R/W 0x0 G2D Reset
0: Assert
1: De-assert
15:1 |/ / /
G2D_GATING
Gating Clock For G2D
0 R/W 0x0
0: Mask
1: Pass
3.3.5.58. 0x0670 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.
30:25 |/ / /
24 R/W 0x0 CLK_SRC_SEL
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Clock Source Select
0: PLL_GPUO
1:/
23:3 |/ / /
FACTOR_M
2:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_MisfromOto 7.
3.3.5.59. 0x067C 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 X0 GPU Reset
0: Assert
1: De-assert
151 |/ / /
GPU_GATING
Gating Clock for GPU
0 R/W 0x0
0: Mask
1: Pass
3.3.5.60. 0x0680 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 Ox0 Clock Source Select
0: 0SC24M
1: PLL_PERIO(2X)
23:10 |/ / /
FACTOR_N
9:8 R/W 0x0 ractor 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)
FACTOR_M is from O to 15.
3.3.5.61. 0x068C 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 0x0 CE Reset
0: Assert
1: De-assert
15:1 |/ / /
CE_GATING
Gating Clock for CE
0 R/W 0x0
0: Mask
1: Pass
3.3.5.62. 0x0690 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 O0x0 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_Mis fromOto 7.
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3.3.5.63. 0x069C 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
3.3.5.64. 0x070C 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
DMA Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
DMA_GATING
Gating Clock for DMA
0 R/W 0x0
0: Mask
1: Pass
3.3.5.65. 0x071C 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
MSGBOX Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 / / /
MSGBOX_GATING
0 R/W 0x0 ] -
Gating Clock for MSGBOX
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0: Mask
1: Pass
3.3.5.66. 0x072C SPINLOCK Bus Gating Reset Register (Default: 0x0000_0000)
Offset: 0x072C Register Name: SPINLOCK_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /
SPINLOCK_RST
16 R/W OxD SPINLOCK Reset
0: Assert
1: De-assert
15:1 |/ / /
SPINLOCK_GATING
Gating Clock for SPINLOCK
0 R/W 0x0
0: Mask
1: Pass
3.3.5.67. 0x073C 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 O0x0 HSTIMER Reset
0: Assert
1: De-assert
151 |/ / /
HSTIMER_GATING
Gating Clock for HSTIMER
0 R/W 0x0
0: Mask
1: Pass
3.3.5.68. 0x0740 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
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SCLK = OSC24M.
30.0 |/ / /
3.3.5.69. 0x078C DBGSYS Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x078C Register Name: DBGSYS_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
DBGSYS_RST
16 R/W OxD DBGSYS Reset
0: Assert
1: De-assert
15:1 |/ / /
DBGSYS_GATING
Gating Clock for DBGSYS
0 R/W 0x0
0: Mask
1: Pass
3.3.5.70. 0x079C 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 OxD PSI Reset
0: Assert
1: De-assert
15:1 |/ / /
PSI_GATING
Gating Clock for PSI
0 R/W 0x0
0: Mask
1: Pass
3.3.5.71. 0x07AC 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
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1: De-assert

15:1 |/ /

/

0 R/W 0x0

PWM_GATING

Gating Clock for PWM
0: Mask

1: Pass

3.3.5.72. 0x07BC IOMMU Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x07BC Register Name: IOMMU_BGR_REG
Bit Read/Write Default/Hex Description
31:1 |/ / /
IOMMU_GATING
Gating Clock for IOMMU
0 R/W 0x0
0: Mask
1: Pass

3.3.5.73. 0x0800 DRAM Clock Register (Default Value: 0x8000_0000)

Offset: 0x0800

Register Name: DRAM_CLK_REG

Bit Read/Write Default/Hex

Description

31 R/W Ox1

SCLK_GATING

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M.

30 R/W 0x0

MODULE_RST
Module Reset
0: Assert

1: De-assert

29:28 |/ /

/

27 R/WAC 0x0

SDRCLK_UPD

SDRCLK Configuration 0 update.

0:Invalid

1:Valid

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

Configuration 0 is valid.

26 / /

/

25:24 | R/W 0x0

CLK_SRC_SEL
Clock Source Select
00: PLL_DDR

01: PLL_PERI1(2X)
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Other:/
235 |/ / /
FACTOR_M
4:0 R/W 0x3 Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 31.
3.3.5.74. 0x0804 MBUS Master Clock Gating Register (Default Value: 0x0000_0000)
Offset: 0x0804 Register Name: MBUS_MAT_CLK_GATING_REG
Bit Read/Write Default/Hex | Description
31:11 |/ / /
G2D_MCLK_GATING
Gating MBUS Clock for G2D
10 R/W 0x0
0: Mask
1: Pass
ISP_MCLK_GATING
Gating MBUS Clock for ISP
9 R/W 0x0
0: Mask
1: Pass
CSI0O_MCLK_GATING
Gating MBUS Clock for CSIO
8 R/W 0x0
0: Mask
1: Pass
7:6 / / /
NANDO_MCLK_GATING
Gating MBUS Clock for NANDO
5 R/W 0x0
0: Mask
1: Pass
4:3 / / /
CE_MCLK_GATING
Gating MBUS Clock for CE
2 R/W 0x0
0: Mask
1: Pass
VE_MCLK_GATING
Gating MBUS Clock for VE
1 R/W 0x0
0: Mask
1: Pass
DMA_MCLK_GATING
Gating MBUS Clock for DMA
0 R/W 0x0
0: Mask
1: Pass
ﬂ a ﬂ NOTE
DE MCLK is put in DE module to control.
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3.3.5.75. 0x080C 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

Gating Clock for DRAM
0: Mask

1: Pass

0 R/W 0x0

3.3.5.76. 0x0810 NANDO_0 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0810 Register Name: NANDO_0O_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.
Clock Source Select
000: 0SC24M

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

26:24 | R/W 0x0

23:10 |/ / /

FACTOR_N.
Factor N
00:1

01:2

10:4

11: 8

9:8 R/W 0x0

7:4 / / /
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3:0

R/W

0x0

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

3.3.5.77. 0x0814 NANDO_1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0814

Register Name: NANDO_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/N/M.

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.

3.3.5.78. 0x082C 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

NANDO_RST
NANDO Reset
0: Assert
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1: De-assert

15:1

/

R/W

0x0

NANDO_GATING

Gating Clock for NANDO
0: Mask

1: Pass

3.3.5.79. 0x0830 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.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
00: 0SC24M

01: PLL_PERIO(2X)
10: PLL_PERI1(2X)
11:/

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.

3.3.5.80. 0x0834 SMHC1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0834

Register Name: SMHC1_CLK_REG

Bit Read/Write Default/Hex Description
SCLK_GATING

31 R/W 0x0 Gating Special Clock
0: Clock is OFF
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1: Clock is ON
SCLK = Clock Source/M/N.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
00: 0SC24M

01: PLL_PERIO(2X)
10: PLL_PERI1(2X)
11:/

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.

3.3.5.81. 0x0838 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
00: 0SC24M

01: PLL_PERIO(2X)
10: PLL_PERI1(2X)
11:/

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1
01:2
10:4

11: 8
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7:4 / / /

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

FACTOR_M is from O to 15.
3.3.5.82. 0x084C SMHC Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x084C Register Name: SMHC_BGR_REG
Bit Read/Write Default/Hex Description
31:19 |/ / /

SMHC2_RST

SMHC2 Reset
18 R/W 0x0

0: Assert

1: De-assert

SMHC1_RST

SMHC1 Reset
17 R/W 0x0

0: Assert

1: De-assert

SMHCO_RST

SMHCO Reset
16 R/W 0x0

0: Assert

1: De-assert
15:3 |/ / /

SMHC2_GATING

Gating Clock For SMHC2
2 R/W 0x0

0: Mask

1: Pass

SMHC1_GATING

Gating Clock For SMHC1
1 R/W 0x0

0: Mask

1: Pass

SMHCO_GATING

Gating Clock For SMHCO
0 R/W 0x0

0: Mask

1: Pass
3.3.5.83. 0x090C UART Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x090C Register Name: UART_BGR_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
20 R/W 0x0 UART4_RST
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UART4 Reset
0: Assert
1: De-assert

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

15:5

/

R/W

0x0

UART4_GATING

Gating Clock for UART4
0: Mask

1: Pass

R/W

0x0

UART3_GATING

Gating Clock for UART3
0: Mask

1: Pass

R/W

0x0

UART2_GATING

Gating Clock for UART2
0: Mask

1: Pass

R/W

0x0

UART1_GATING

Gating Clock for UART1
0: Mask

1: Pass

R/W

0x0

UARTO_GATING

Gating Clock for UARTO
0: Mask

1: Pass

3.3.5.84. 0x091C TWI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x091C

‘ Register Name: TWI_BGR_REG
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Bit Read/Write Default/Hex Description

31:20 | / / /

TWI3_RST
TWI3 Reset
0: Assert

1: De-assert

19 R/W 0x0

TWI2_RST
TWI2 Reset
0: Assert

1: De-assert

18 R/W 0x0

TWI1_RST
TWI1 Reset
0: Assert

1: De-assert

17 R/W 0x0

TWIO_RST
TWIO Reset
0: Assert

1: De-assert

16 R/W 0x0

15:4 |/ / /

TWI3_GATING

Gating Clock for TWI3
0: Mask

1: Pass

3 R/W 0x0

TWI2_GATING

Gating Clock for TWI2
0: Mask

1: Pass

2 R/W 0x0

TWI1_GATING

Gating Clock for TWI1
0: Mask

1: Pass

1 R/W 0x0

TWIO_GATING

Gating Clock for TWIO
0: Mask

1: Pass

0 R/W 0x0

3.3.5.85. 0x0940 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

A133 User Manual(Revision 1.1) Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 107




( Auwiner

System

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)
Others: /

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.

3.3.5.86. 0x0944 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)
Others: /

23:10 |/ /

/

9:8 R/W 0x0

FACTOR_N
Factor N
00:1
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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.

3.3.5.87. 0x0948 SPI2 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0948

Register Name: SP12_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)
Others: /

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.

3.3.5.88. 0x096C SPI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x096C

Register Name: SPI_BGR_REG

Bit

‘ Read/Write ‘ Default/Hex

Description
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31:19

/

18

R/W

0x0

SPI2_RST
SPI2 Reset
0: Assert

1: De-assert

17

R/W

0x0

SPI1_RST
SPI1 Reset
0: Assert

1: De-assert

16

R/W

0x0

SPIO_RST
SPIO Reset
0: Assert

1: De-assert

15:3

/

R/W

0x0

SP12_GATING

Gating Clock for SP12
0: Mask

1: Pass

R/W

0x0

SPI1_GATING

Gating Clock for SPI1
0: Mask

1: Pass

R/W

0x0

SPIO_GATING

Gating Clock for SPIO
0: Mask

1: Pass

3.3.5.89. 0x0970 EMACO0_25M Clock Register (Default Value: 0x0000_0000)

Offset: 0x0970

Register Name: EMACO_25M_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

EMACO_25M_CLK_GATING
Gating Special Clock

0: Clock is OFF

1: Clock is ON

CLK =PLL_PERIO(1X)/24=25

30

R/W

0x0

EMACO_25M_CLK_SRC_GATING

Gating the Source Clock of Special Clock
0: Clock is OFF

1: Clock is ON

29:0

/
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3.3.5.90. 0x097C EMAC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x097C

Register Name: EMAC_BGR_REG

Bit

Read/Write

Default/Hex

Description

31:17

/

/

/

16

R/W

0x0

EMACO_RST
EMACO Reset
0: Assert

1: De-assert

15:1

/

R/W

0x0

EMACO_GATING

Gating Clock for EMACO
0: Mask

1: Pass

3.3.5.91. 0x0990 IRRX Clock Register (Default Value: 0x0000_0000)

Offset: 0x0990

Register Name: IRRX_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

IRRT CLK_GATING
Gating Special Clock

0: Clock is OFF

1: Clock is ON

CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
000: clk32k

001: 0SC24M

010: PLL_PERIO(1X)
011: PLL_PERI1(1X)
Other: /

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
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3.3.5.92. 0x099C IRRX Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x099C Register Name: IRRX_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
IRRX_RST
16 R/W - IRRX Reset
0: Assert
1: De-assert
15:1 |/ / /
IRRX_GATING
Gating Clock for IRRX
0 R/W 0x0
0: Mask
1: Pass
3.3.5.93. 0x09CO0 IRTX Clock Register (Default Value: 0x0000_0000)
Offset: 0x09C0 Register Name: IRTX_CLK_REG
Bit Read/Write Default/Hex | Description
IRTX CLK_GATING
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
CLK = Clock Source/M/N.
30:27 | / / /
CLK_SRC_SEL
Clock Source Select
000: clk32k
26:24 | R/W 0x0 001: 0SC24M
010: PLL_PERIO(1X)
011: PLL_PERI1(1X)
Other: /
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 0 to 15.
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3.3.5.94. 0x09CC IRTX Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x09CC Register Name: IRTX_BGR_REG
Bit Read/Write Default/Hex | Description
31:17 |/ / /
IRTX_RST
IRTX Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
IRTX_GATING
Gating Clock for IRTX
0 R/W 0x0
0: Mask
1: Pass
3.3.5.95. 0x09EC GPADC Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: OX09EC Register Name: GPADC_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
GPADC_RST
GPADC Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 / / /
GPADC_GATING
Gating Clock for GPADC
0 R/W 0x0
0: Mask
1: Pass
3.3.5.96. 0x09FC 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
THS Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 / / /
THS_GATING
0 R/W 0x0 -
Gating Clock for THS
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0: Mask
1: Pass

3.3.5.97. 0x0A10 12S/PCMO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A10

Register Name: 12SPCMO0_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(4X)

01: PLL_COM_AUDIO(divided 5 by PLL_COM)
other: /

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01: 2
10:4
11:8

7:0

/

3.3.5.98. 0x0A14 12S/PCM1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A14

Register Name: 12SPCM1_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(4X)
01: PLL_COM_AUDIO
other: /
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23:10 | /

/

9:8 R/W

0x0

FACTOR_N
Factor N
00:1
01:2

10: 4
11:8

7:0 /

/

3.3.5.99. 0x0A18 12S/PCM2 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A18

Register Name: 12SPCM2_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(4X)
01: PLL_COM_AUDIO
other: /

23:10 | /

/

9:8 R/W

0x0

FACTOR_N
Factor N
00:1
01:2

10: 4

11: 8

7:0 /

/

3.3.5.100. 0x0A1C 12S/PCM3 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A1C

Register Name: 12SPCM3_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.
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30:26 | /

/

25:24 | R/W

0x0

CLK_SRC_SEL

Clock Source Select
00: PLL_AUDIO(4X)
01: PLL_COM_AUDIO
other: /

23:10 | /

/

9:8 R/W

0x0

FACTOR_N
Factor N
00:1
01:2

10: 4
11:8

7:0 /

/

3.3.5.101. 0x0A20 12S/PCM Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0A20

Register Name: 12SPCM_BGR_REG

Bit Read/Write

Default/Hex

Description

31:20 | /

/

/

19 R/W

0x0

12S/PCM3_RST
12S/PCM3 Reset
0: Assert

1: De-assert

18 R/W

0x0

12S/PCM2_RST
12S/PCM2 Reset
0: Assert

1: De-assert

17 R/W

0x0

12S/PCM1_RST
12S/PCM1 Reset
0: Assert

1: De-assert

16 R/W

0x0

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

1: De-assert

154 |/

/

3 R/W

0x0

12S/PCM3_GATING

Gating Clock for 125/PCM3
0: Mask

1: Pass

2 R/W

0x0

12S/PCM2_GATING
Gating Clock for 125/PCM2
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0: Mask
1: Pass
12S/PCM1_GATING
Gating Clock for 12S5/PCM1
1 R/W 0x0
0: Mask
1: Pass
12S/PCMO_GATING
Gating Clock for 125/PCMO
0 R/W 0x0
0: Mask
1: Pass
3.3.5.102. 0x0A24 OWA Clock Register (Default Value: 0x0000_0000)
Offset: 0x0A24 Register Name: OWA_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
25:24 | R/W 0x0 00: PLL_AUDIO(4X)
01: PLL_COM_AUDIO
other: /
23:10 |/ / /
FACTOR_N
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11:8
7:0 / / /
3.3.5.103. 0x0A2C OWA Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0A2C Register Name: OWA_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
16 R/W 0x0 OWA_RST
OWA Reset
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0: Assert
1: De-assert
15:1 |/ / /
OWA_GATING
Gating Clock for OWA
0 R/W 0x0
0: Mask
1: Pass
3.3.5.104. 0x0A40 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
25:24 | R/W 0x0 00: PLL_AUDIO(4X)
01: PLL_COM_AUDIO
other: /
23:10 |/ / /
FACTOR_N
Factor N
00:1
9:8 R/W 0x0
01: 2
10: 4
11:8
7:0 / / /
3.3.5.105. 0x0A4C 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 Ox0 DMIC Reset
0: Assert
1: De-assert
15:1 |/ / /
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DMIC_GATING

Gating Clock for DMIC
0: Mask

1: Pass

0 R/W 0x0

3.3.5.106. 0x0A50 AUDIO CODEC DAC 1X Clock Register (Default Value: 0x0000_0000)

Offset: 0xOA50 Register Name: AUDIO_CODEC_DAC_1X_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_AUDIO(4X)
01: PLL_COM_AUDIO
other: /
23:4 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 15.

3.3.5.107. 0x0A54 AUDIO CODEC ADC 1X Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A54 Register Name: AUDIO_CODEC_ADC_1X_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_AUDIO(4X)
01: PLL_COM_AUDIO
other: /
23:4 |/ / /
3:0 R/W 0x0 FACTOR_M
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Factor M.(M=FACTOR_M +1)
FACTOR_M is from O to 15.
3.3.5.108. 0x0A58 AUDIO CODEC 4X Clock Register (Default Value: 0x0000_0000)
Offset: 0xOA58 Register Name: AUDIO_CODEC_4X_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_AUDIO(4X)
01: PLL_COM_AUDIO
other: /
23:4 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from 0 to 15
3.3.5.109. 0x0A5C AUDIO CODEC Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0xOA5C Register Name: AUDIO_CODEC_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
AUDIO_CODEC_RST
16 R/W X0 AUDIO_CODEC Reset
0: Assert
1: De-assert
151 |/ / /
AUDIO_CODEC_GATING
Gating Clock for AUDIO_CODEC
0 R/W 0x0
0: Mask
1: Pass
3.3.5.110. 0x0A70 USBO Clock Register (Default Value: 0x0000_0000)
Offset: 0X0A70 | Register Name: USBO_CLK_REG
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Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING_OHCIO
Gating Special Clock for OHCIO
0: Clock is OFF
1: Clock is ON

30

R/W

0x0

USBPHYO_RST
USB PHYO Reset
0: Assert

1: De-assert

29

R/W

0x0

SCLK_GATING_USBPHYO

Gating Special Clock for USBPHYO
0: Clock is OFF

1: Clock is ON

SCLK is from OSC24M.

28:26

/

25:24

R/W

0x0

OHCIO_12M_SRC_SEL

OHCIO 12M Source Select

00: 12M divided from OHCI_48M
01: 12M divided from 0SC24M
10: LOSC

11: RC16M

23:0

/

3.3.5.111. 0x0A74 USB1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A74

Register Name: USB1_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING_OHCI1

Gating Special Clock for OHCI1
0: Clock is OFF

1: Clock is ON

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

SCLK is from OSC24M.

28:26

/

25:24

R/W

0x0

OHCI1_12M_SRC_SEL
OHCI1 12M Source Select
00: 12M divided from OHCI_48M
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01: 12M divided from 0SC24M
10: LOSC
11: RC16M

23:0

/

3.3.5.112. 0x0A8C USB Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0xOA8C

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

23:22

/

21

R/W

0x0

USBEHCI1_RST
USBEHCI1 Reset
0: Assert

1: De-assert

20

R/W

0x0

USBEHCIO_RST
USBEHCIO Reset
0: Assert

1: De-assert

19:18

/

17

R/W

0x0

USBOHCI1_RST
USBOHCI1 Reset
0: Assert

1: De-assert

16

R/W

0x0

USBOHCIO_RST
USBOHCIO Reset
0: Assert

1: De-assert

15:9

/

R/W

0x0

USBOTG_GATING

Gating Clock for USBOTG
0: Mask

1: Pass

7:6

/

R/W

0x0

USBEHCI1_GATING

Gating Clock for USBEHCI1
0: Mask

1: Pass

R/W

0x0

USBEHCIO_GATING
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Gating Clock for USBEHCIO
0: Mask
1: Pass

3:2

/

R/W

0x0

USBOHCI1_GATING

Gating Clock for USBOHCI1
0: Mask

1: Pass

R/W

0x0

USBOHCIO_GATING

Gating Clock for USBOHCIO
0: Mask

1: Pass

3.3.5.113. 0xA9C LRADC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0Xx0A9C

Register Name: LRADC_BGR_REG

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

LRADC_RST

LRADC Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 / / /

LRADC_GATING

Gating Clock for LRADC
0 R/W 0x0

0: Mask

1: Pass

3.3.5.114. 0xOABC DPSS_TOPO Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0OXOABC

Register Name: DPSS_TOPO_BGR_REG

Bit Read/Write Default/Hex Description
31:17 |/ / /
DPSS_TOPO_RST
DPSS_TOPO Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
DPSS_TOPO_GATING
Gating Clock for DPSS_TOPO
0 R/W 0x0
0: Mask
1: Pass
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3.3.5.115. 0xOACC DPSS_TOP1 Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0XOACC Register Name: DPSS_TOP1_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /

DPSS_TOP1_RST
16 R/W Ox0 DPSS_TOP1 Reset
0: Assert
1: De-assert
15:1 |/ / /
DPSS_TOP1_GATING
Gating Clock for DPSS_TOP1
0 R/W 0x0
0: Mask
1: Pass
3.3.5.116. 0x0B24 MIPI DSI Host0 Clock Register (Default Value: 0x0000_0000)
Offset: 0x0B24 Register Name: MIPI_DSI_HOSTO_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: 05c24M
01: PLL_PERIO(2X)
10: PLL_PERIO(1X)
11:/
23:4 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from 0O to 15.
3.3.5.117. 0x0B4C MIPI DSI Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0B4C Register Name: MIPI_BGR_REG
Bit ‘ Read/Write ‘ Default/Hex Description
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31:17

/

16

R/W

0x0

MIPI_DSIO_RST
MIPI_DSIO Reset
0: Assert

1: De-assert

15:1

/

R/W

0x0

MIPI_DSIO_GATING

Gating Clock for MIPI_DSIO
0: Mask

1: Pass

3.3.5.118. 0x0B60 TCON LCDO Clock Register(Default Value: 0x0000_0000)

Offset: 0x0B60

Register Name: TCON_LCDO_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

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: PLL_VIDEOO(4X)
001: PLL_VIDEO1(4X)
010: PLL_VIDEO2(4X)
011: PLL_VIDEO3(4X)
100: PLL_PERIO(2X)
other: /

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.
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3.3.5.119. 0x0B7C 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_LCDO_RST
16 R/W Ox0 TCON_LCDO Reset
0: Assert
1: De-assert
15:1 / / /
TCON_LCDO_GATING
Gating Clock for TCON_LCDO
0 R/W 0x0
0: Mask
1: Pass
3.3.5.120. OxOBAC LVDS Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0OXxOBAC Register Name: LVDS_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
LVDSO_RST
16 R/W Ox0 LVDSO Reset
0: Assert
1: De-assert
150 |/ / /
3.3.5.121. 0x0BFO LEDC Clock Register (Default Value: 0x0000_0000)
Offset: 0xOBFO Register Name: LEDC_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
Clock Source Select
26:24 | R/W 0x0 000: 0SC24M
001: PLL_PERIO(1X)
Other: /
23:10 |/ / /
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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.

3.3.5.122. OxOBFC LEDC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: OXxOBFC

Register Name: LEDC_BGR_REG

Bit Read/Write

Default/Hex

Description

31:17 |/

/

/

16 R/W

0x0

LEDC_RST
LEDC Reset
0: Assert

1: De-assert

15:1 /

/

0 R/W

0x0

LEDC_GATING

Gating Clock for LEDC
0: Mask

1: Pass

3.3.5.123. 0x0C04 CSI TOP Clock Register(Default Value: 0x0000_0000)

Offset: 0x0C04

Register Name: CSI_TOP_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.

30:27 |/

/

26:24 | R/W

0x0

CLK_SRC_SEL

Clock Source Select
000:PLL_PERIO(2X)
001:PLL_VIDEOO(2X)
010:PLL_VIDEO1(2X)
011:PLL_VIDEO2(2X)
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100:PLL_VIDEO3(2X)
Others:/

234

/

3:0

R/W

0x0

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

3.3.5.124. 0x0C08 CSI0_0 Master Clock Register(Default Value: 0x0000_0000)

Offset: 0x0C08

Register Name: CSI0_0_MST_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

MCLKO_GATING

Gating CSI Master Clock0, this clock output to external device.
0: Clock is OFF

1: Clock is ON

MCLKO = Clock Source/M

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: 0SC24M

001: PLL_VIDEO2(1X)
010: PLL_VIDEO3(1X)
011: PLL_VIDEOO(1X)
100: PLL_VIDEO1(1X)
Others: /

23:5

/

4:0

R/W

0x0

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

3.3.5.125. 0x0COC CSI0_1 Master Clock Register(Default Value: 0x0000_0000)

Offset: 0x0COC

Register Name: CSI0_1_MST_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

MCLK1_GATING

Gating CSIO Master Clock1, this clock output to external device.

0: Clock is OFF
1: Clock is ON
MCLKO = Clock Source/M

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
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000: 0SC24M
001: PLL_VIDEO3(1X)
010: PLL_VIDEOO(1X)
011: PLL_VIDEO1(1X)
100: PLL_VIDEO2(1X)
Others: /
23:5 / / /
FACTOR_M
4:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 31.
3.3.5.126. 0x0C1C CSI Bus Gating Reset Register(Default Value: 0x0000_0000)
Offset: 0x0C1C Register Name: CSI_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
CSIO_RST
16 R/W Ox0 CSIO Reset
0: Assert
1: De-assert
15:1 / / /
CSIO_GATING
Gating Clock for CSIO
0 R/W 0x0
0: Mask
1: Pass
3.3.5.127. 0x0C20 CSIO ISP Clock Register (Default Value: 0x0000_0000)
Offset: 0x0C20 Register Name: CSIO_ISP_CLK_REG
Bit Read/Write Default/Hex Description
MISP_GATING
Gating CSIO ISP Clock, 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:PLL_PERIO(2X)
26:24 | R/W 0x0
001:PLL_VIDEOO(2X)
010:PLL_VIDEO1(2X)
011:PLL_VIDEO2(2X)
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100:PLL_VIDEO3(2X)
Others: /
235 |/ / /
FACTOR_M
4:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
FACTOR_M is from O to 31.
3.3.5.128. 0x0C2C CSI ISP Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0C2C Register Name: CSI_ISP_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
CSI_ISP_RST
16 R/W Ox0 CSI_ISP Reset
0: Assert
1: De-assert
150 |/ / /
3.3.5.129. 0xOF00 CCU Security Switch Register (Default Value: 0x0000_0000)
Offset: 0xOF00 Register Name: CCU_SEC_SWITCH_REG
Bit Read/Write Default/Hex | Description
31:3 |/ / /
MBUS_SEC
5 R/W O0x0 MBUS clock registers’ security
0: Secure
1: Non-secure
BUS_SEC
Bus relevant registers' security
1 R/W 0x0
0: Secure
1: Non-secure
PLL_SEC
PLL relevant registers' security
0 R/W 0x0
0: Secure
1: Non-secure
m NOTE
If the secure bit in SID module has not been programed, the register is invalid.
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3.3.5.130. 0xOF04 PLL Lock Debug Control Register(Default Value: 0x0000_0000)

Offset: 0OxOF04 Register Name: PLL_LOCK_DBG_CTRL_REG
Bit Read/Write Default/Hex Description
DBG_EN
31 R/W X0 Deb.ug Enable
0: Disable
1: Enable
30:25 |/ / /
DBG_SEL

Debug Select

00000: PLL_CPUX
00001: /

00010: PLL_DDR
00011:/

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

01000: PLL_VIDEOO(4X)
01001: PLL_VIDEO1(4X)
01010: PLL_VIDEO2(4X)
01011: PLL_VE

01100: PLL_COM
01101: PLL_VIDEO3(4X)
01110:/

01111: PLL_AUDIO
10000: /

10001: /

10010: /

10011:/

10100: /

10101:/

10110: /

10111:/

11000: /

11001:/

11010:/

Others: /

24:20 | R/W 0x0

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

3.3.5.131. 0x0F20 PLL_CPUX Hardware FM Register (Default Value: 0x0000_0000)

Offset: 0x0F20

Register Name: PLL_CPUX_HW_FM_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_CPUX_MODE

0:Normal Mode

1:Hardware FM Mode

In normal mode, the frequency of PLL_CPUX depends on the configuration of
PLL_CPUX_CTRL_REG.

In hardware FM mode, PLL_CPUX uses hardware frequency modulation
mode.

30

0x0

PMU_FLAG
0:Unlock
1:Lock

29:18

/

17:16

R/W

0x0

PLL_OUT_EXT_DIV P

PLL Output external divider P
00:1

01:2

10:4

11:/

15:8

R/W

0x0

PLL_FACTOR_N

PLL Factor N

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N shall 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.

Note: M has no effect on the frequency of CPU.
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3.4. BROM System

3.4.1. Overview

The BROM system has several ways to boot. It has an integrated on-chip Boot ROM (BROM) which could be considered
the primary program-loader. On startup process, the SoC starts to fetch the first instruction from address 0x0, where is
the BROM located.

The BROM system divides 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 load an effective and legitimate BOOTO from NVM and running.

The BROM system includes the following features:

*  CPUO boot process

*  Mandatory upgrade process through SMHCO, USB

*  Supports GPIO pin to select the kind of boot media to boot
*  Supports GPADC to select the kind of boot media to boot

*  Supports efuse to select the kind of boot media to boot

*  Supports normal boot and secure boot

*  Supports loading only-certified firmware

*  Ensure that Secure Boot is a trusted environment

3.4.2. Operations and Functional Descriptions
3.4.2.1. Boot Media Select

The BROM system supports the following boot media:
e SD/eMMC

* Nand Flash

*  SPINOR Flash

¢  SPI NAND Flash

There are three ways of Boot Select: GPIO Pin Select, GPADC Select and eFuse Select. On startup, the BROM will read
the state of BOOT_MODE, according to the state of BOOT_MODE to decide which way to select the kind of boot media
to boot. The BOOT_MODE is actually the BROM_CONFIG at efuse mapping (the lowest 2 bits of the REG[0x03006210]
at the SID). Table 3-2 shows BOOT_MODE Setting.

Table 3- 2. BOOT_MODE Setting

BOOT_MODE[0:1] Boot Select Type
00 GPADC Select

01 GPIO Pin Select
10 eFuse Select
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11 reserved

3.4.2.1.1. GPADC Boot Select

If the state of the BOOT_MODE is 00, that is to choose the GPADC SELECT. Table 3-3 show GPADC Boot Select Setting.

Table 3- 3. GPADC Boot Select Setting

KEY_VALUE Boot Select type

0x00~0xb6 SMHCO->MLC NAND->SLC NAND
0xb7~0x22b SMHCO->SLC NAND->MLC NAND
0x22c~0x3af SMHCO->EMMC_BOOT->EMMC_USER
0x3b0~0x57b SMHCO->EMMC_USER->EMMC_BOOT
0x57¢~0x73c SMHCO->SPI NOR

0x73d~0x8cc SMHCO->SPI NAND

0x8cd~0xfff reserved

3.4.2.1.2. GPIO Boot Select

If the state of the BOOT_MODE is 01, that is to choose GPIO pin. And in GPIO pin mode, there is one pin (The status of
the boot select pin is the bit9 of the REG[0x03000024] at the system configuration module) to select which boot
media to boot. Table 3-4 shows boot media devices in GPIO pin mode.

Table 3- 4. GPIO Pin Boot Select Configuration

Pin_Boot_Select[13] Boot Media
0 SMHCO->NAND FLASH->EMMC2->SPI NOR->SPI NAND
1 SMHCO->EMMC2->NAND FLASH->SPI NOR->SPI NAND

3.4.2.1.3. Efuse Boot Select

If the state of the BOOT_MODE is 10, that is to choose the eFuse type. The eFuse type has one 12 bits configuration
(The status of the efuse boot select pin is the bit16 to bit27 of the REG[0x03006210] at SID module), every 3 bits is
divided into a group of the Boot Select, so it has four groups of boot_select. Table 3-5 shows eFuse Boot Select

Configuration.

Table 3- 5. eFuse Boot Select Configuration

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
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Table 3-6 describes each group of the eFuse Boot Select Setting. The first group to the third group are the same

settings, but the fourth group need to be careful. If eFuse_Boot_Select_7 is set to 111, that means the way of the Try.
The way of Try is followed by SMHCO, SMHC2, Nand Flash, SPI NOR Flash, SPI NAND Flash.

Table 3- 6. eFuse Boot Select Setting

eFuse_Boot_Select_n Boot Media

000 Try

001 SLC NAND Flash

010 SMHC2

011 SPI NOR Flash

100 SPI NAND Flash

101 MLC NAND Flash

110 Reserved

111 The next a group of the eFuse_Boot_Select, but when the n is equal to 7, it will be a way
of Try.

3.4.2.2. BROM Process

In Normal boot mode, the system boot will start from CPUO. Then BROM will read the state of the FEL Pin, if the FEL
Pin signal is detected pulling to high level, then the system will jump to the Fast Boot process, or jump to the
mandatory upgrade process. Figure 3-6 shows the BROM Process.

o~

[
( BROMStart )
b A

Selected

handatory

Upgrade

process

Fast boot Fastboot
register process

Urvalid

EFUSE Boot Select
process

Gpio Boot Select
process

BOOT MODE

Gpadc Boot
Zelect process

Figure 3- 6. Boot Process Diagram
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3.4.2.3. Secure BROM Process

The Secure BROM supports the following features:

*  Supports X509 certificate

*  Supports cryptographic algorithms: AES-128, SHA-256, RSA-2048, DES
e  Supports OTP/eFuse

Before runing Security Boot, software must check whether it has been modified or replaced, so the system will check
and 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. Using

standard cryptography ensure that the firmware images can be trusted, so the Secure BROM ensure the system
security state is as expected.

3.4.2.4. BROM Process Description

3.4.2.4.1. Mandatory Upgrade Process

When the system chooses to whether enter Mandatory Upgrade Processor, if the FEL signal is detected pulling to low

level, then the system will jump to the Mandatory Upgrade Process. Figure 3-7 shows the mandatory upgrade process.
randatory
Upgrade starts

Jurnp to the FEL
Address

randatory
Upgrade finish

Figure 3- 7. Mandatory Upgrade Process

A

— NOTE
The FEL address of the Normal BROM is 0x20.

The FEL Address of the Secure BROM is 0x64.
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3.4.2.4.2. FEL Process

When the system chooses to enter Mandatory Upgrade Process, then the system will jump to the FEL process. Figure

3-8 shows the FEL upgrade process.
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Figure 3- 8. USB FEL Process
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3.4.2.4.3. Fast Boot Process

If the value of the Fast Boot register is not zero, the system chooses to enter the Fast Boot Process. Table 3-7 shows

Fast Boot Select Setting.

Table 3- 7. Fast Boot Select Setting

Reg_bit[31:28] Boot Select Type

SMHCO->MLC NAND->SLC NAND

SMHCO->EMMC_USER->EMMC_BOOT

SMHCO->SPI NOR

SMHCO->SPI NAND

SMHCO->EMMC_BOOT->EMMC_USER

SMHCO->SLC NAND-> MLC NAND

reserved

N(fojunn(hh|W[IN (K

A

— NOTE
The address of Fast Boot is 0x07000120.
The bit[28:0] of Fast Boot register is used to record the media information.
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3.5. System Configuration

3.5.1. Overview

The system configuration module is used to configure parameter for system domain, such as SRAM, CPU, PLL, BROM,

and so on.

The address range of SRAM is as follows.

Area Address Size

16 KB(Supports Byte operation, the clock source is
SRAM Al 0x0002 0000---0x0002 3FFF

AHB1)

Borrow VE 112 KB, DE 20KB, supports Byte operation,
SRAM C 0x0002 4000---0x0004 4FFF

clock source can be switched to AHB1.

16 KB + 64 KB

0x0010 0000---0x00103FFF:

only store CPUS Vector Table, and only 16 addresses are
SRAM A2 0x0010 0000---0x0011 3FFF

valid,0x00100100,0x00100200...0x00100F00.
See Openrisc, the real space of SRAM A2
is 0x00104000---0x0011 3FFF.

3.5.2. Operations and Functional Descriptions

3.5.2.1. SRAM

The system SRAM includes SRAM A1l and SRAM C. The address between SRAM Al and SRAM C is continuous.

The SRAM Al is used in System area, the SRAM C is a memory which system borrows from specific module(such as DE,
VE), only in special scene(such as BOOT, STANDBY, etc), the SRAM C will switch to system to use.

When the SRAM of the module switchs to SRAM C, then the clock of the SRAM switchs to AHB1, if using SRAM C, the
switch needs be opened, and the bus gating of the module needs be opened, the SRAM can be accessed.
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3.6. Timer

3.6.1. Overview

The timer module implements the timing and counting functions. The timer module includes timer0, timerl,
watchdog and AVSO, AVS1.

The timer 0 and timer 1 are completely consistent. The timer 0 and timer 1 have the following features:

*  Configurable count clock: LOSC and 0OSC24M. LOSC is the internal low-frequency clock or the external
low-frequency clock by setting LOSC_SRC_SEL. The external low-frequency has much accuracy.

*  Configurable 8 prescale factor

*  Programmable 32-bit down timer

*  Two working modes: continue mode and single count mode

*  Generates an interrupt when the count is decreased to 0

The watchdog is used to transmit a reset signal to reset the entire system after an exception occurs in the system. The
watchdog has the following features:

*  Single clock source: 0SC24M/750

* 12 initial values to configure

*  Generation of timeout interrupts

*  Generation of reset signal

*  Watchdog restart the timing

The AVS is used to the synchronization of audio and video. The AVS module includes AVSO and AVS1, the AVSO and AVS1
are completely consistent. The AVS has the following features:

*  Single clock source: 0SC24M

*  Programmable 33-bit up timer

* |Initial value can be updated anytime

*  12-bit frequency divider factor

*  Pause/Start function
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3.6.2. Block Diagram

v

2
/4
24M "
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other cycles
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—

AVSO
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24M Enable ]—»[ Pause ]—»
AVS1

Figure 3- 9. Timer Block Diagram

3.6.3. Operations and Functional Descriptions
3.6.3.1. Timer Formula

Using Timer0O as an example.

TMRO_INTV_VALUE_REG - TMRO_CUR_VALUE_REG
TMRO_CLK_SRC

x TMRO_CLK_PRES

Ttimero =

TMRO_INTV_VALUE_REG: timer initial value;
TMRO_CUR_VALUE_REG: timer current counter;
TMRO_CLK_SRC: timer clock source;
TMRO_CLK_PRES: timer clock prescale ratio.
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3.6.3.2. Typical Application

‘
J

< APB1 >
A

I I A
reset

< Watchdog] l Timer ] l AVS ]

iirq iirq

Figure 3- 10. Timer Application Diagram

,
\

Timer, watchdog and AVS configure register by APB1 bus.

Timer and watchdog have interrupt mode.

The system configures the time of watchdog, if the system has no timing for restart watchdog(such as bus hang dead),
then watchdog sends out watchdog reset external signal to reset system; meanwhile watchdog outputs signal to
RESET pad to reset PMIC.

3.6.3.3. Function Implemention

3.6.3.3.1. Timer

The timer is a 32-bit down counter, the counter value is decreased by 1 on each rising edge of the count clock. Each
timer has independent interrupt.

The timer has two operating modes.

*  Continuous mode
The bit7 of the TMRn_CTRL_REG is set to the continuous mode, when the count value is decreased to 0, the timer
module reloads data from TMRn_INTV_VALUE_REG then continues to count.

* Single mode
The bit7 of the TMRn_CTRL_REG is set to the single mode, when the count value is decreased to O, the timer stops

counting. The timer starts to count again only when a new initial value is loaded.

Each timer has a prescaler that divides the working clock frequency of each timer by 1,2,4,8,16,32,64,128.

3.6.3.3.2. Watchdog

The watchdog is a 32-bit down counter, the counter value is decreased by 1 on each rising edge of the count clock.
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The watchdog has two operating modes.

*  Interrupt mode
The WDOGO_CFG_REG is set to 0x2, when the counter value reaches 0 and WDOGO_IRQ_EN_REG is enabled, the
watchdog generates an interrupt, the watchdog enters into interrupt mode.

. Reset mode
The WDOGO_CFG_REG is set to 0x1, when the counter value reaches 0, the watchdog generates a reset signal to reset
the entire system.

The clock source of the watchdog is 0SC24M/750. There are 12 configurable initial count values.
The watchdog can restart to count by setting the WDOGO_CTRL_REG: write OxA57 to bit[12:1], then write 1 to bit[0].

3.6.3.3.3. AVS

The AVS is a 33-bit up counter. The counter value is increased by 1 on each rising edge of the count clock.

The AVS can be operated after its clock gating in CCU module is opened.

The AVS has an OSC24M clock source and a 12-bit division factor(N1 or N2). When the timer increases to N1 or N2 from
0, AVS counter adds 1; when the counter reaches 33-bit upper limit, the AVS will start to count from initial value again.
In counter working process, the division factor and initial counter of the AVS can be changed anytime. And the AVS can
stop or start to operate counter anytime.

3.6.3.4. Operating Mode

3.6.3.4.1. Timer Initial

(1) Configure the timer parameters: clock source, prescale factor, working mode. The configuration of these
parameters have no sequence, and can be implemented by writing TMRn_CTRL_REG.

(2) Write the initial value: write TMRn_INTV_VALUE_REG to provide an initial value for the timer; write the bit[1] of
TMRn_CTRL_REG to load the initial value to the timer, if the bit[1] is 1, writing operation cannot perform; if is O,
this indicates successful loading.

(3) Enable timer: write the bit[0] of TMRn_CTRL_REG to enable timer count; read TMRn_CUR_VALUE_REG to get the
current count value.

3.6.3.4.2. Timer Interrupt

(1) Enable interrupt: write corresponding interrupt enable bit of TMR_IRQ_EN_REG, when timer counter time reaches,
the corresponding interrupt generates.

(2) After enter interrupt process, write TMR_IRQ_STA_REG to clear the interrupt pending, and execute the process of
waiting for the interrupt.

(3) Resume the interrupt and continue to execute the interrupted process.
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3.6.3.4.3. Watchdog Initial

(1) Write WDOGO_CFG_REG to configure the generation of the interrupts and the output of reset signal.
(2) Write WDOGO_MODE_REG to configure the initial count value.
(3) Write WDOGO_MODE_REG to enable the watchdog.

3.6.3.4.4. Watchdog Interrupt

Watchdog interrupt is only used for the counter.

(1) Write WDOGO_IRQ_EN_REG to enable the interrupt.

(2) After enter the interrupt process, write WDOGO_IRQ_STA_REG to clear the interrupt pending, and execute the
process of waiting for the interrupt.

(3) Resume the interrupt and continue to execute the interrupted process.

3.6.3.4.5. AVS Start/Pause

(1) Write AVS_CNT_DIV_REG to configure the division factor.

(2) Write AVS_CNT_REG to configure the initial count value.

(3) Write AVS_CNT_CTL_REG to enable AVS counter. AVS counter can be paused at any time.
3.6.4. Programming Guidelines

3.6.4.1. Timer

Take making a 1ms delay for an example, 24M clock source, single mode and 2 pre-scale will be selected in the

instance.

writel(Ox2EEO,TMR_0_INTV); //Set interval value

writel(0x94, TMR_0_CTRL); //Select Single mode, 24 MHz clock source, 2 pre-scale
writel(readl(TMR_0_CTRL)|(1<<1), TMR_O_CTRL); //Set Reload bit

while((readl(TMR_0O_CTRL)>>1)&1); //Waiting Reload bit turns to 0

writel(readl(TMR_0_CTRL)|(1<<0), TMR_O_CTRL); //Enable Timer0

3.6.4.2. Watchdog Reset

In the following instance making configurations for Watchdog: configure clock source as 24M/750, configure Interval
Value as 1s and configure Watchdog Configuration as To whole system. This instance indicates that reset system after
1s.

writel(0x1, WDOG_CONFIG); //To whole system
writel(0x10, WDOG_MODE); //Interval Value set 1s
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writel(readl(WDOG_MODE)|(1<<0), WDOG_MODE); //Enable Watchdog

3.6.4.3. Watchdog Restart

In the following instance making configurations for Watchdog: configure clock source as 24M/750, configure Interval
Value as 1s and configure Watchdog Configuration as To whole system. In the following instance, if the time of other
codes is larger than 1s, watchdog will reset the whole system. If the sentence of restart watchdog is implemented
inside 1s, watchdog will be restarted.

writel(Ox1, WDOG_CONFIG); //To whole system

writel(0x10, WDOG_MODE); //Interval Value set 1s

writel(readl(WDOG_MODE) | (1<<0), WDOG_MODE); //Enable Watchdog

----other codes---

writel(readl(WDOG_CTRL) | (0xA57<<1)]|(1<<0), WDOG_CTRL); //Write 0xA57 at Key Field and Restart Watchdog

3.6.5. Register List

Module Name Base Address

Timer 0x03009000

Register Name Offset Description

TMR_IRQ_EN_REG 0x0000 Timer IRQ Enable Register
TMR_IRQ_STA_REG 0x0004 Timer Status Register
TMRO_CTRL_REG 0x0010 Timer 0 Control Register
TMRO_INTV_VALUE_REG 0x0014 Timer 0O Interval Value Register
TMRO_CUR_VALUE_REG 0x0018 Timer 0 Current Value Register
TMR1_CTRL_REG 0x0020 Timer 1 Control Register
TMR1_INTV_VALUE_REG 0x0024 Timer 1 Interval Value Register
TMR1_CUR_VALUE_REG 0x0028 Timer 1 Current Value Register
WDOG_IRQ_EN_REG 0x00A0 Watchdog IRQ Enable Register
WDOG_IRQ_STA_REG 0x00A4 Watchdog Status Register
WDOG_SOFT_RST_REG 0x00A8 Watchdog Software Reset Register
WDOG_CTRL_REG 0x00B0 Watchdog Control Register
WDOG_CFG_REG 0x00B4 Watchdog Configuration Register
WDOG_MODE_REG 0x00B8 Watchdog Mode Register
WDOG_OUTPUT_CFG_REG 0x00BC Watchdog Output Configuration Register
AVS_CNT_CTL_REG 0x00C0 AVS Control Register
AVS_CNTO_REG 0x00C4 AVS Counter 0 Register
AVS_CNT1_REG 0x00C8 AVS Counter 1 Register
AVS_CNT_DIV_REG 0x00CC AVS Divisor Register
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3.6.6. Register Description

3.6.6.1. 0x0000 Timer IRQ Enable Register(Default Value: 0x0000_0000)

Offset: 0x0000 Register Name: TMR_IRQ_EN_REG
Bit Read/Write | Default/Hex | Description
31:2 / / /

TMR1_IRQ_EN

Timer 1 Interrupt Enable
1 R/W 0x0 .

0: Disable

1: Enable

TMRO_IRQ_EN

Timer O Interrupt Enable
0 R/W 0x0 _

0: Disable

1: Enable

3.6.6.2. 0x0004 Timer IRQ Status Register(Default Value: 0x0000_0000)

Offset: 0x0004 Register Name: TMR_IRQ_STA_REG
Bit Read/Write | Default/Hex | Description
312 |/ / /

TMR1_IRQ_PEND
Timer 1 IRQ Pending. Setting 1 to the bit will clear it.

1 R/W1C 0x0
0: No effect
1: Pending, timer 1 interval value is reached
TMRO_IRQ_PEND
Timer 0 IRQ Pending. Setting 1 to the bit will clear it.
0 R/W1C 0x0

0: No effect

1: Pending, timer O interval value is reached

3.6.6.3. 0x0010 Timer 0 Control Register(Default Value: 0x0000_0004)

Offset: 0x0010 Register Name: TMRO_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:8 / / /

TMRO_MODE

Timer 0 mode
0: Continuous mode. When interval value reached, the timer will not disable

7 R/W 0x0 ,
automatically.
1: Single mode. When interval value reached, the timer will disable
automatically.

6:4 R/W 0x0 TMRO_CLK_PRES
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Select the pre-scale of timer 0 clock source.
000: /1

001: 2

010: /4

011: 8

100: /16

101: 32

110: 64

111: /128

3:2

R/W

Ox1

TMRO_CLK_SRC
00:LOSC

01: 0SC24M
10:/

11:/

R/W

0x0

TMRO_RELOAD

Timer O Reload

0: No effect

1: Reload timer O Interval value

After the bit is set, it can not be written again before it is cleared automatically.

R/W

0x0

TMRO_EN

Timer O Enable

0: Stop/Pause

1: Start

If the timer starts, it will reload the interval value to internal register, and the

current counter will count from interval value to 0.

If the current counter does not reach the zero, the timer enable bit is set to

“0”, the current value counter will pause. At least wait for 2 cycles, the start bit

can be setto 1.

In timer pause state, the interval value register can be modified. If the timer
starts again, and the software hopes the current value register to down-count
from the new interval value, the reload bit and the enable bit should be set to
1 at the same time.

3.6.6.4. 0x0014 Timer O Interval Value Register(Default Value: 0x0000_0000)

Offset: 0x0014

Register Name: TMRO_INTV_VALUE_REG

Bit Read/Write | Default/Hex | Description
TMRO_INTV_VALUE
31:.0 | R/W 0x0 S
Timer O Interval Value
[ yore

The value setting should consider the system clock and the timer clock source.
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3.6.6.5. 0x0018 Timer 0 Current Value Register(Default Value: 0x0000_0000)

Offset: 0x0018

Register Name: TMRO_CUR_VALUE_REG

Bit Read/Write | Default/Hex | Description
TMRO_CUR_VALUE
31:0 R/W 0x0 Timer O Current Value

Timer O current value is a 32-bit down-counter (from interval value to 0).

3.6.6.6. 0x0020 Timer 1 Control Register(Default Value: 0x0000_0004)

Offset: 0x0020

Register Name: TMR1_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31:8

/

/

/

R/W

0x0

TMR1_MODE
Timer 1 mode
0: Continuous mode. When interval value reached, the timer will not disable
automatically.
1: Single mode. When interval value reached, the timer will disable
automatically.

6:4

R/W

0x0

TMR1_CLK_PRES

Select the pre-scale of timer 1 clock source
000: /1

001: 2

010: /4

011: /8

100: /16

101: 32

110: /64

111: /128

3:2

R/W

0Ox1

TMR1_CLK_SRC
00: LOSC

01: 0SC24M
10:/

11:/

R/W

0x0

TMR1_RELOAD

Timer 1 Reload

0: No effect

1: Reload timer 1 Interval value

After the bit is set, it can not be written again before it is cleared automatically.

R/W

0x0

TMR1_EN
Timer 1 Enable
0: Stop/Pause
1: Start

If the timer starts, it will reload the interval value to internal register, and the
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current counter will count from interval value to 0.

If the current counter does not reach the zero, the timer enable bit is set to
“0”, the current value counter will pause. At least wait for 2 cycles, the start bit
can be set to 1.

In timer pause state, the interval value register can be modified. If the timer
starts again, and the software hopes the current value register to down-count
from the new interval value, the reload bit and the enable bit should be set to

1 at the same time.

3.6.6.7. 0x0024 Timer 1 Interval Value Register(Default Value: 0x0000_0000)

Offset: 0x0024 Register Name: TMR1_INTV_VALUE_REG

Bit Read/Write | Default/Hex | Description

TMR1_INTV_VALUE

31:0 R/W 0x0 )
Timer 1 Interval Value

A

— NOTE

The value should consider the system clock and the timer clock source.

3.6.6.8. 0x0028 Timer 1 Current Value Register(Default Value: 0x0000_0000)

Offset: 0x0028 Register Name:TMR1_CUR_VALUE_REG
Bit Read/Write | Default/Hex | Description
TMR1_CUR_VALUE
31:0 R/W 0x0 Timer 1 Current Value
Timer 1 current value is a 32-bit down-counter (from interval value to 0).

3.6.6.9. 0x00A0 Watchdog IRQ Enable Register(Default Value: 0x0000_0000)

Offset: 0x00A0 Register Name:WDOG_IRQ_EN_REG
Bit Read/Write | Default/Hex | Description
31:1 / / /
WDOG_IRQ_EN
Watchdog Interrupt Enable
0 R/W 0x0 ,
0: Disable
1: Enable

3.6.6.10. 0x00A4 Watchdog Status Register (Default Value: 0x0000_0000)

Offset: 0x00A4 ‘ Register Name:WDOG_IRQ_STA_REG
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Bit Read/Write | Default/Hex | Description
311 / / /
WDOG_IRQ _PEND
Watchdog IRQ Pending. Setting 1 to the bit will clear it.
0 R/W1C 0x0

0: No effect
1: Pending. Watchdog interval value is reached.

3.6.6.11. Watchdog Software Reset Register (Default Value: 0x0000_0000)

Offset: 0x00A8

Register Name:WDOG_SOFT_RST_REG

Bit Read/Write | Default/Hex | Description
KEY_FIELD

31:16 | W 0x0 Key Field. This field should be filled with 0x16AA, and then the bit 0 can be
written with the new value.

15:1 |/ / /
Soft Reset Enable

0 R/WIC 0x0 0: De-assert

1: Reset System
If the system is reset by the bit, the watchdog function need be disabled.

3.6.6.12. 0x00B0 Watchdog Control Register(Default Value: 0x0000_0000)

Offset: 0x00BO

Register Name:WDOG_CTRL_REG

Bit Read/Write | Default/Hex | Description
31:13 |/ / /
WDOG_KEY_FIELD
Watchdog Key Field
12:1 R/W 0x0 . . . .
It should be written to OxA57. Writing any other value in this field aborts the
write operation.
WDOG_RESTART
Watchdog Restart
0 R/W1S 0x0

0: No effect
1: Restart the Watchdog

3.6.6.13. 0x00B4 Watchdog Configuration Register (Default Value: 0x0000_0001)

Offset: 0x00B4

Register Name:WDOG_CFG_REG

Bit Read/Write | Default/Hex | Description
31:2 / / /
WDOG_CONFIG
1:0 R/W Ox1
00: /
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01: To whole system
10: Only interrupt
11:/

3.6.6.14. 0x00B8 Watchdog Mode Register (Default Value: 0x0000_0000)

Offset: 0x00B8

Register Name:WDOG_MODE_REG

Bit

Read/Write

Default/Hex

Description

31:8

/

/

/

7:4

R/W

0x0

WDOG_INTV_VALUE
Watchdog Interval Value
Watchdog clock source is 0SC24M/750. If the clock source is turned off,
Watchdog will not work.
0000: 16000 cycles (0.5s)
0001: 32000 cycles (1s)
0010: 64000 cycles (2s)
0011: 96000 cycles (3s)
0100: 128000 cycles (4s)
0101: 160000 cycles (5s)
0110: 192000 cycles (6s)
0111: 256000 cycles (8s)
1000: 320000 cycles (10s)
1001: 384000 cycles (12s)
1010: 448000 cycles (14s)
1011: 512000 cycles (16s)
Others: Reserved

3:1

/

R/W

0x0

WDOG_EN
Watchdog Enable
0: Disable

1: Enable

3.6.6.15. Watchdog Output Config Register (Default Value: 0x0000_001F)

Offset: 0Ox00BC

Register Name:WDOG_OUTPUT_CFG_REG

Bit Read/Write | Default/Hex | Description
31:12 |/ / /
Wdog output config
Wdog rst valid time config
11:0 R/W Ox1F
T=132ms*(N+1)
Default 1ms
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3.6.6.16. 0x00CO AVS Counter Control Register (Default Value: 0x0000_0000)

Offset: 0x00CO

Register Name: AVS_CNT_CTL_REG

Bit

Read/Write

Default/Hex

Description

31:10

/

/

/

R/W

0x0

AVS_CNT1_PS

Audio/Video Sync Counter 1 Pause Control
0: Not pause

1: Pause Counter 1

R/W

0x0

AVS_CNTO_PS

Audio/Video Sync Counter 0 Pause Control
0: Not pause

1: Pause Counter 0

7:2

/

R/W

0x0

AVS_CNT1_EN
Audio/Video Sync Counter 1 Enable/Disable
The counter source is OSC24M.

0: Disable

1: Enable

R/W

0x0

AVS_CNTO_EN

Audio/Video Sync Counter 0 Enable/Disable
The counter source is OSC24M.

0: Disable

1: Enable

3.6.6.17. 0x00C4 AVS Counter 0 Register (Default Value: 0x0000_0000)

Offset: 0x00C4

Register Name: AVS_CNTO_REG

Bit Read/Write | Default/Hex | Description
AVS_CNTO
Counter 0 for Audio/Video Sync Application
The high 32 bits of the internal 33-bit counter register. The initial value of the
internal 33-bit counter register can be set by software. The LSB bit of the 33-bit
31:0 R/W 0x0

counter register should be zero when the initial value is updated. It will count

from the initial value. The initial value can be updated at any time. It can also
be paused by setting AVS_CNTO_PS to ‘1’. When it is paused, the counter will

not increase.

3.6.6.18. 0x00C8 AVS Counter 1 Register(Default Value: 0x0000_0000)

Offset: 0x00C8

Register Name:AVS_CNT1_REG

Bit

‘ Read/Write ‘ Default/Hex

Description
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AVS_CNT1

Counter 1 for Audio/Video Sync Application

The high 32 bits of the internal 33-bit counter register. The initial value of the
internal 33-bit counter register can be set by software. The LSB bit of the 33-bit
31:0 R/W 0x0 ) . . .
counter register should be zero when the initial value is updated. It will count
from the initial value. The initial value can be updated at any time. It can also

be paused by setting AVS_CNT1_PS to ‘1’. When it is paused, the counter will

not increase.

3.6.6.19. 0x00CC AVS Counter Divisor Register (Default Value: 0x05DB_05DB)

Offset: 0x00CC Register Name: AVS_CNT_DIV_REG
Bit Read/Write | Default/Hex | Description
31:28 |/ / /

AVS_CNT1_D

Divisor N for AVS Counter 1

AVS CN1 CLK=24MHz/Divisor_N1.

Divisor N1 = Bit [27:16] + 1.

The number N is from 1 to 0x7ff. The zero value is reserved.

27:16 | R/W 0x5DB The internal 33-bit counter engine will maintain another 12-bit counter. The
12-bit counter is used for counting the cycle number of one 24MHz clock.
When the 12-bit counter reaches (>= N) the divisor value, the internal 33-bit
counter register will increase 1 and the 12-bit counter will reset to zero and
restart again.

It can be configured by software at any time.

15:12 |/ / /

AVS_CNTO_D

Divisor N for AVS Counter 0

AVS CNO CLK=24MHz/Divisor_NO.

Divisor NO = Bit [11:0] + 1

The number N is from 1 to 0x7ff. The zero value is reserved.

11:0 R/W 0x5DB The internal 33-bit counter engine will maintain another 12-bit counter. The
12-bit counter is used for counting the cycle number of one 24MHz clock.
When the 12-bit counter reaches (>= N) the divisor value, the internal 33-bit
counter register will increase 1 and the 12-bit counter will reset to zero and

restart again.

It can be configured by software at any time.
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3.7. High Speed Timer

3.7.1. Overview

The high speed timer(HSTimer) module implements more precise timing and counting functions.

The HSTimer has the following features:

*  Timing clock is AHB1 that can provides more precise timing clock
*  Configurable 5 prescale factor

*  Configurable 56-bit down timer

*  Supports 2 working modes: continuous mode and single mode

*  Supports test mode

*  Generates an interrupt when the count is decreased to 0

3.7.2. Block Diagram

Figure 3-11 shows a block diagram of the HSTimer.

S
[ AHBCLK }»{ HSTimer | > > -»{ Interval Value |-»{ Enable ]—b[Pending]—»[ IRQ |

» Testiode] | Gontinuous}

Figure 3- 11. HSTimer Block Diagram

3.7.3. Operations and Functional Descriptions

3.7.3.1. HSTimer Formula

(HS_TMR_INTV_HI_REG<<32 + HS_TMR_INTV_LO_REG) - (HS_TMR_CURNT_HI_REG<<32 + HS_TMR_CURNT_LO_REG)
AHB1CLK

x HS_TM

HS_TMR_INTV_HI_REG: Initial of Counter Higher Bit
HS_TMR_INTV_LO_REG: Initial of Counter Lower Bit
HS_TMR_CURNT_HI_REG: Current Value of Counter Higher Bit
HS_TMR_CURNT_LO_REG: Current Value of Counter Lower Bit
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AHB1CLK: AHB1 Clock Frequency
HS_TMR_CLK: Time Prescale Ratio of Counter

3.7.3.2. Typical Application

< >

A

AHB1CLK
High Speed Timer

v IRQ

Figure 3- 12. HSTimer Application Diagram

The high speed timer is on AHB1, and the high speed timer controls registers by AHB1.
The high speed timer has single clock source: AHB1. The high speed timer can generate interrupt.

3.7.3.3. Function Implemention

The high speed timer is a 56-bit down counter, the counter value is decreased by 1 on each rising edge of the count
clock.

The high speed timer has two timing modes.

*  Continuous mode : The bit7 of HS_TMRO_CTRL_REG is set to the continuous mode, when the count value is
decreased to 0, the high speed timer module reloads data from HS_TMR_INTV_LO_REG and HS_TMR_INTV_HI_REG,
then continues to count.

* Single mode : The bit7 of HS_TMRO_CTRL_REG is set to the single mode, when the count value is decreased to 0,
the high speed timer stops counting. The high speed timer starts to count again only when a new initial value is loaded.

The high speed timer has two operating modes.

*  Normal mode: When the bit31 of HS_TMRO_CTRL_REG is set to the normal mode, the high speed timer is used as
56-bit down counter, which can finish continuous timing and single timing.

*  Test mode: When the bit31 of HS_TMRO_CTRL_REG is set to the test mode, then HS_TMR_INTV_LO_REG must be
set to Ox1, the high speed timer is used as 24-bit down counter, and HS_TMR_INTV_HI_REG is the initial value of the
high speed timer.

Each high speed timer has a prescaler that divides the working clock frequency of each working timer by 1,2,4,8,16.
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3.7.3.4. Operating Mode

3.7.3.4.1. HSTimer Initial

AHB1 clock management

A

Set HSTimer parameter

A

Set initial value

A
Enable HSTimer

Figure 3- 13. HSTimer Initialization Process

(1) AHB1 clock management: Open the clock gating of AHB1 and de-assert the soft reset of AHB1 in CCU.

(2) Configure the corresponding parameters of the high speed timer: clock source, prescaler factor, working mode,
counting mode. These parameters that are written to HS_TMRO_CTRL_REG have no sequences.

(3) Write the initial value: Firstly write the low-bit register (HS_TMR_INTV_LO_REG), then write the high-bit register
(HS_TMR_INTV_HI_REG). Write the bitl of HS_TMRO_CTRL_REG to load the initial value. If in timing stop stage of
high speed timer, write the bitl and bit0 of HS_TMRO_CTRL_REG to reload the initial value.

(4) Enable high speed timer: Write the bit[0] of HS_TMRO_CTRL_REG to enable high speed timer to count.

(5) Reading HS_TMR_CURNT_LO_REG and HS_TMR_CURNT_HI_REG can get current counting value.

3.7.3.4.2. HSTimer Interrupt

(1) Enable interrupt: Write the corresponding interrupt enable bit of HS_TMR_IRQ_EN_REG, when the counting time
of high speed timer reaches, the corresponding interrupt generates.

(2) After enter the interrupt process, write HS_TMR_IRQ_STAS_REG to clear the interrupt pending.

(3) Resume the interrupt and continue to execute the interrupted process.

3.7.4. Programming Guidelines

Take making a 1lus delay using HSTimerQO for an instance as follows, AHB1CLK will be configured as 100MHz and
n_mode,single mode and 2 pre-scale will be selected in this instance.

writel(0x32, HS_TMRO_INTV_LO); //Set interval value Lo 0x32
writel(0x0, HS_TMRO_INTV_HI); //Set interval value Hi 0x0
writel(0x90, HS_TMRO_CTRL); //Select n_mode,2 pre-scale,single mode

writel(readl(HS_TMRO_CTRL)|(1<<1), HS_TMRO_CTRL);  //Set Reload bit
writel(readl(HS_TMRO_CTRL)|(1<<0), HS_TMRO_CTRL);  //Enable HSTimer0
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while(!(readl(HS_TMR_IRQ_STAS)&1)); //Wait for HSTimerO to generate pending
writel(1,HS_TMR_IRQ_STAS); //Clear HSTimer0 pending
3.7.5. Register List
Module Name Base Address
High Speed Timer 0x03005000
Register Name Offset Description
HS_TMR_IRQ_EN_REG 0x0000 HS Timer IRQ Enable Register
HS_TMR_IRQ_STAS_REG 0x0004 HS Timer Status Register
HS_TMRO_CTRL_REG 0x0020 HS Timer 0 Control Register
HS_TMRO_INTV_LO_REG 0x0024 HS Timer O Interval Value Low Register
HS_TMRO_INTV_HI_REG 0x0028 HS Timer O Interval Value High Register
HS_TMRO_CURNT_LO_REG 0x002C HS Timer O Current Value Low Register
HS_TMRO_CURNT_HI_REG 0x0030 HS Timer O Current Value High Register
HS_TMR1_CTRL_REG 0x0040 HS Timer 1 Control Register
HS_TMR1_INTV_LO_REG 0x0044 HS Timer 1 Interval Value Low Register
HS_TMRZ1_INTV_HI_REG 0x0048 HS Timer 1 Interval Value High Register
HS_TMR1_CURNT_LO_REG 0x004C HS Timer 1 Current Value Low Register
HS_TMR1_CURNT_HI_REG 0x0050 HS Timer 1 Current Value High Register
3.7.6. Register Description
3.7.6.1. 0x0000 HS Timer IRQ Enable Register (Default Value: 0x0000_0000)

Offset: 0x0000 Register Name: HS_TMR_IRQ_EN_REG
Bit Read/Write Default/Hex | Description
31:2 / / /
HS_TMR1_INT_EN
High Speed Timer 1 Interrupt Enable
1 R/W 0x0 8 . P P
0: Disable
1: Enable
HS_TMRO_INT_EN
High Speed Timer O Interrupt Enable
0 R/W 0x0 g . P P
0: Disable
1: Enable
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3.7.6.2. 0x0004 HS Timer IRQ Status Register(Default Value: 0x0000_0000)

Offset: 0x0004

Register Name: HS_TMR_IRQ_STAS_REG

Bit

Read/Write

Default/Hex

Description

31:2

/

/

/

R/W1C

0x0

HS_TMR1_IRQ_PEND
High Speed Timer 1 IRQ Pending

Setting 1 to the bit will clear it.

0: No effect

1: Pending, High speed timer 1 interval value is reached.

R/W1C

0x0

HS_TMRO_IRQ_PEND
High Speed Timer 0 IRQ Pending

Setting 1 to the bit will clear it.

0: No effect

1: Pending, High speed timer 0 interval value is reached.

3.7.6.3. 0x0020 HS Timer 0 Control Register(Default Value: 0x0000_0000)

Offset: 0x0020

Register Name: HS_TMRO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

HS_TMRO_TEST
High Speed Timer 0 Test Mode

In test mode, the low register should be set to Ox1, the high register will
down counter. The counter needs to be reloaded.

0: Normal mode

1: Test mode

30:8

/

R/W

0x0

HS_TMRO_MODE

High Speed Timer 0 Mode

0: Continuous mode. When interval value reached, the timer will not disable
automatically.

1: Single mode. When interval value reached, the timer will disable
automatically.

6:4

R/W

0x0

HS_TMRO_CLK

Select the pre-scale of the high speed timer 0 clock sources.
000: /1

001: 2

010: /4

011: 8

100: /16

101:/

110:/

111:/

3:2

/

/

/

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 158




( Auwiner

System

HS_TMRO_RELOAD
High Speed Timer 0 Reload

1 R/W1S 0x0
0: No effect
1: Reload High Speed Timer 0 Interval Value
HS_TMRO_EN
High Speed Timer 0 Enable
0: Stop/Pause
1: Start
If the timer starts, it will reload the interval value to internal register, and the
current counter will count from interval value to 0.
0 R/W 0x0 If the current counter does not reach the zero, the timer enable bit is set to

“0”, the current value counter will pause. At least wait for 2 cycles, the start
bit can be set to 1.

In timer pause state, the interval value register can be modified. If the timer
starts again, and the software hopes the current value register to down-count
from the new interval value, the reload bit and the enable bit should be set

to 1 at the same time.

3.7.6.4. 0x0024 HS Timer O Interval Value Lo Register(Default Value: 0x0000_0000)

Offset: 0x0024

Register Name: HS_TMRO_INTV_LO_REG

Bit Read/Write | Default/Hex | Description
HS TMRO INTV_VALUE_LO
31:0 R/W 0x0 - - - -
High Speed Timer 0 Interval Value [31:0]

3.7.6.5. 0x0028 HS Timer 0 Interval Value Hi Register(Default Value: 0x0000_0000)

Offset: 0x0028

Register Name: HS_TMRO_INTV_HI_REG

Bit Read/Write | Default/Hex | Description

31:24 / / /
HS_TMRO_INTV_VALUE_HI

23:0 R/W 0x0

High Speed Timer 0 Interval Value [55:32]

[

— NOTE

The interval value register is a 56-bit register. When read or write the interval value, the Lo register should be read

or written first. And the High register should be written after the Lo register.

3.7.6.6. 0x002C HS Timer 0 Current Value Lo Register(Default Value: 0x0000_0000)

Offset: 0x002C

Register Name: HS_TMRO_CURNT_LO_REG

Bit Read/Write

Default/Hex

Description

31:0 R/W

0x0

HS_TMRO_CUR_VALUE_LO
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High Speed Timer 0 Current Value [31:0]

3.7.6.7. 0x0030 HS Timer 0 Current Value Hi Register(Default Value: 0x0000_0000)

Offset: 0x0030

Register Name: HS_TMRO_CURNT_HI_REG

Bit Read/Write | Default/Hex | Description
31:24 / / /
HS TMRO_CUR_VALUE_HI
23:0 R/W 0x0 - - -
High Speed Timer 0 Current Value [55:32]

A

— NOTE

HS timer current value is a 56-bit down-counter (from interval value to 0).

The current value register is a 56-bit register. When read or write the current value, the Low register should be read

or written first.

3.7.6.8. 0x0040 HS Timer 1 Control Register(Default Value: 0x0000_0000)

Offset: 0x0040

Register Name: HS_TMR1_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

HS_TMR1_TEST

High Speed Timer 1 Test Mode

In test mode, the low register should be set to 0x1, the high register will
down counter. The counter needs to be reloaded.

0: Normal mode

1: Test mode

30:8 /

/

7 R/W

0x0

HS_TMR1_MODE

High Speed Timer 1 Mode

0: Continuous mode. When interval value reached, the timer will not disable
automatically.

1: Single mode. When interval value reached, the timer will disable
automatically.

6:4 R/W

0x0

HS_TMR1_CLK

Select the pre-scale of the high speed timer 1 clock sources.
000: /1

001: 2

010: /4

011: 8

100: /16

101:/

110:/

111:/

3:2 /

/

/
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HS_TMR1_RELOAD
High Speed Timer 1 Reload

1 R/W1S 0x0
0: No effect
1: Reload High Speed Timer 1 Interval Value
HS_TMR1_EN
High Speed Timer 1 Enable
0: Stop/Pause
1: Start
If the timer starts, it will reload the interval value to internal register, and the
current counter will count from interval value to 0.
0 R/W 0x0 If the current counter does not reach the zero, the timer enable bit is set to

“0”, the current value counter will pause. At least wait for 2 cycles, the start
bit can be set to 1.

In timer pause state, the interval value register can be modified. If the timer
starts again, and the software hopes the current value register to down-count
from the new interval value, the reload bit and the enable bit should be set

to 1 at the same time.

3.7.6.9. 0x0044 HS Timer 1 Interval Value Lo Register(Default Value: 0x0000_0000)

Offset: 0x0044

Register Name: HS_TMR1_INTV_LO_REG

Bit Read/Write | Default/Hex | Description
HS TMR1 INTV_VALUE LO
31:0 R/W 0x0 - - - -
High Speed Timer 1 Interval Value [31:0]

3.7.6.10. 0x0048 HS Timer 1 Interval Value Hi Register(Default Value: 0x0000_0000)

Offset: 0x0048

Register Name: HS_TMR1_INTV_HI_REG

Bit Read/Write | Default/Hex | Description

31:24 / / /
HS_TMR1_INTV_VALUE_HI

23:0 R/W 0x0

High Speed Timer 1 Interval Value [55:32]

[

— NOTE

The interval value register is a 56-bit register. When read or write the interval value, the Lo register should be read

or written first. And the High register should be written after the Lo register.

3.7.6.11. 0x004C HS Timer 1 Current Value Lo Register(Default Value: 0x0000_0000)

Offset: 0x004C

Register Name: HS_TMR1_CURNT_LO_REG

Bit Read/Write

Default/Hex

Description

31:0 R/W

0x0

HS_TMR1_CUR_VALUE_LO
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‘ High Speed Timer 1 Current Value [31:0]

3.7.6.12. 0x0050 HS Timer 1 Current Value Hi Register(Default Value: 0x0000_0000)

Offset: 0x0050 Register Name: HS_TMR1_CURNT_HI_REG
Bit Read/Write | Default/Hex | Description
31:24 / / /

HS_TMR1_CUR_VALUE_HI

23:0 R/W 0x0 ) i
High Speed Timer 1 Current Value [55:32]

A

— NOTE
HS timer current value is a 56-bit down-counter (from interval value to 0).
The current value register is a 56-bit register. When read or write the current value, the Low register should be read
or written first.
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3.8. GIC

3.8.1. Interrupt Source

Interrupt Number | Interrupt Source Interrupt Vector Description

0 SGI 0 0x00 SGI 0 interrupt
1 SGI 1 0x04 SGI 1interrupt
2 SGI 2 0x08 SGI 2 interrupt
3 SGI 3 0x0C SGI 3 interrupt
4 SGl 4 0x10 SGI 4 interrupt
5 SGI 5 0x14 SGI 5 interrupt
6 SGI 6 0x18 SGI 6 interrupt
7 SGI'7 0x1C SGI 7 interrupt
8 SGI 8 0x20 SGI 8 interrupt
9 SGI 9 0x24 SGI 9 interrupt
10 SGI 10 0x28 SGI 10 interrupt
11 SGI 11 0x2C SGI 11 interrupt
12 SGl 12 0x30 SGI 12 interrupt
13 SGI 13 0x34 SGI 13 interrupt
14 SGl 14 0x38 SGI 14 interrupt
15 SGI 15 0x3C SGI 15 interrupt
16 PPIO 0x40 PPI O interrupt
17 PPI 1 0x44 PPI 1 interrupt
18 PPI 2 0x48 PPl 2 interrupt
19 PPI 3 0x4C PPI 3 interrupt
20 PPI 4 0x50 PPl 4 interrupt
21 PPI 5 0x54 PPI 5 interrupt
22 PPI 6 0x58 PPI 6 interrupt
23 PPI7 0x5C PPI 7 interrupt
24 PPI 8 0x60 PPI 8 interrupt
25 PPI 9 0x64 PPI 9 interrupt
26 PPI 10 0x68 PPI 10 interrupt
27 PPI 11 0x6C PPI 11 interrupt
28 PPI12 0x70 PPI 12 interrupt
29 PPI 13 0x74 PPI 13 interrupt
30 PPI 14 0x78 PPl 14 interrupt
31 PPI 15 0x7C PPI 15 interrupt
Normal Interfaces

32 UARTO 0x80 UARTO interrupt
33 UART1 0x84 UART1 interrupt
34 UART2 0x88 UART?2 interrupt
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Interrupt Number | Interrupt Source Interrupt Vector Description

35 UART3 0x8C UART3 interrupt

36 UART4 0x90 UART4 interrupt

37 / 0x94 /

38 / 0x98 /

39 TWIO 0x9C TWIO interrupt

40 TWI1 0xAO0 TWIL interrupt

41 TWI2 0xA4 TWI2 interrupt

42 TWI3 0xA8 TWI3 interrupt

43 / OxAC /

a4 / 0xBO /

45 SPIO 0xB4 SPI0 interrupt

46 SPI1 0OxB8 SPI1 interrupt

47 SPI2 0xBC SPI2 interrupt

48 EMACO 0xCO EMACO interrupt

49 / 0xC4 /

50 PWM 0xC8 PWM interrupt

51 IR_TX OxCC CIR transimiter interrupt
52 GPADC 0xDO GPADC interrupt

53 THS 0xD4 Thermal sensor interrupt
54 LRADC 0xD8 LRADC interrupt

55 OWA 0xDC OWA interrupt

56 DMIC OxEO DMIC interrupt

57 Audio Codec OxE4 Audio codec interrupt
58 12S0 OxE8 1250 interrupt

59 1251 OxEC 12S1 interrupt

60 1252 OxFO 1252 interrupt

61 12S3 OxF4 12S3 interrupt

62 USBO_EHCI OxF8 USBO EHCI interrupt
63 USBO_OHCI OxFC USBO OHCl interrupt
64 USBO_OTG 0x100 USBO OTG interrupt
65 USB1_EHCI 0x104 USB1 EHCI interrupt
66 USB1_OHCI 0x108 USB1 OHCl interrupt
67 LEDC 0x10C LEDC interrupt

68 CIR_RX 0x110 CIR receiver interrupt
69 / 0x114 /

Memory

70 NANDO 0x118 NANDO interrupt

71 SMHCO 0x11C SMHCO interrupt

72 SMHC1 0x120 SMHC1 interrupt

73 SMHC2 0x124 SMHC2 interrupt

74 / 0x128 /

75 / 0x12C /
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Interrupt Number | Interrupt Source Interrupt Vector Description
System
76 CLK_DET 0x130 Clock detect interrupt
77 DMA_NS 0x134 DMA interrupt in non-secure domain
78 MSGBOX 0x138 Message box interrupt
79 SPINLOCK 0x13C Spinlock interrupt
80 HSTIMERO 0x140 High speed timer0 interrupt
81 HSTIMER1 0x144 High speed timerl interrupt
82 SMC 0x148 Secure memory control interrupt
83 TIMERO 0x14C TimerO interrupt
84 TIMER1 0x150 Timerl interrupt
85 WDOG 0x154 Watchdog interrupt
86 GPIOB 0x158 GPIOB interrupt
87 GPIOC 0x15C GPIOC interrupt
88 GPIOD 0x160 GPIOD interrupt
89 GPIOE 0x164 GPIOE interrupt
90 GPIOF 0x168 GPIOF interrupt
91 GPIOG 0x16C GPIOG interrupt
92 GPIOH 0x170 GPIOH interrupt
93 / 0x174 /
94 / 0x178 /
95 NSI 0x17C NSl interrupt
96 PSI 0x180 PSl interrupt
97 BUS_TIMEOUT 0x184 Bus timeout interrupt
98 IOMMU 0x188 IOMMU interrupt
99 DMA_S 0x18C DMA interrupt in secure domain
Display&Image Interfaces
100 DSIO 0x190 DSIO interrupt
101 TCON_LCDO 0x194 TCON_LCDO interrupt
102 / 0x198 /
103 CSI_DMAO 0x19C CSI_DMAQ interrupt
104 CSI_DMA1 0x1A0 CSI_DMAL1 interrupt
105 CSI_DMA2 0x1A4 CSI_DMA2? interrupt
106 CSI_DMA3 0x1A8 CSI_DMAS3 interrupt
107 CSI_PARSERO 0x1AC CSI_PARSERO interrupt
108 CSI_PARSER1 0x1BO CSI_PARSER1 interrupt
109 CSI_ISPO 0x1B4 CSI_ISPO interrupt
110 CSI_ISP1 0x1B8 CSI_ISP1 interrupt
111 CSI_TDM 0x1BC CSI_TDM interrupt
112 CSI_CMB 0x1CO0 CSI_CMB interrupt
113 CSI_TOP 0x1C4 CSI_TOP interrupt
114 / 0x1C8 /
115 / 0x1CC /

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 165




( Auwiner
System

Interrupt Number | Interrupt Source Interrupt Vector Description

116 / 0x1D0 /

117 / 0x1D4 /

118 / 0x1D8 /

119 / 0x1DC /

Accelerator

120 DEO Ox1EO DEO interrupt

121 / Ox1E4 /

122 / Ox1E8 /

123 G2D Ox1EC G2D interrupt

124 CE_NS Ox1FO0 CE interrupt in non-secure domain
125 CE Ox1F4 CE interrupt in secure domain
126 VE Ox1F8 VE interrupt

127 / Ox1FC /

128 / 0x200 /

129 GPU 0x204 GPU interrupt

130 / 0x208 /

131 / 0x20C /

132 / 0x210 /

133 / 0x214 /

134 / 0x218 /

CPUS domain

135 NMI 0x21C NMl interrupt

136 R_TIMERO 0x220 TimerO interrupt in CPUS
137 R_TIMER1 0x224 Timerl interrupt in CPUS
138 R_TIMER2 0x228 Timer2 interrupt in CPUS
139 R_TIMER3 0x22C Timer3 interrupt in CPUS
140 R_Alarm 0x230 Alarm interrupt in CPUS
141 R_WDOG 0x234 Watchdog interrupt in CPUS
142 R_TWD 0x238 Trust watchdog interrupt in CPUS
143 R_GPIOL 0x23C GPIOL interrupt in CPUS
144 R_UART 0x240 UART interrupt in CPUS
145 R_TWIO 0x244 TWIO interrupt in CPUS
146 R_TWI1 0x248 TWI1 interrupt in CPUS
147 R_IR 0x24C IR interrupt in CPUS

148 R_PWM 0x250 PWM interrupt in CPUS
149 / 0x254 /

150 / 0x258 /

151 R_PPU 0x25C PPU interrupt in CPUS
CPUX related

160 CO_CTIO 0x280 CO_CTIO interrupt

161 Co_CTIn 0x284 CO_CTI1 interrupt

162 CO_CTI2 0x288 CO_CTI2 interrupt
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Interrupt Number | Interrupt Source Interrupt Vector Description
163 CO_CTI3 0x28C CO_CTI3 interrupt
164 CO_COMMTXO0 0x290 CO_COMMTXO interrupt
165 C0_COMMTX1 0x294 CO_COMMTX1 interrupt
166 CO_COMMTX2 0x298 CO_COMMTX2 interrupt
167 CO_COMMTX3 0x29C CO_COMMTX3 interrupt
168 CO0_COMMRXO0 0x2A0 CO_COMMRXO0 interrupt
169 CO_COMMRX1 0x2A4 CO_COMMRX1 interrupt
170 C0_COMMRX2 0x2A8 CO_COMMRX2 interrupt
171 C0_COMMRX3 0x2AC CO_COMMRX3 interrupt
172 C0_PMUO 0x2B0 CO_PMUO interrupt
173 C0_PMU1 0x2B4 CO_PMUL1 interrupt
174 C0_PMU2 0x2B8 CO_PMU2 interrupt
175 C0_PMU3 0x2BC CO_PMU3 interrupt
176 CO_AXI_ERROR 0x2C0 CO_AXI_ERROR interrupt
177 AXI_WR_IRQ 0x2C4
178 AXI_RD_IRQ 0x2C8
179 DBGRSTREQO 0x2CC
180 DBGRSTREQ1 0x2D0
181 DBGRSTREQ2 0x2D4
182 DBGRSTREQ3 0x2D8
183 nVCPUMNTIRQO 0x2DC
184 nVCPUMNTIRQ1 0x2EO
185 nVCPUMNTIRQ2 Ox2E4
186 nVCPUMNTIRQ3 O0x2E8
187 nCOMMIRQO 0x2EC
188 nCOMMIRQ1 0x2FO0
189 nCOMMIRQ2 Ox2F4
190 nCOMMIRQ3 Ox2F8
191 DBGPWRUPREQ_out O0x2FC

For complete GIC information, refer to the GIC PL400 technical reference manual and ARM GIC Architecture

Specification V2.0.
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3.9. DMA

3.9.1. Overview

The direction memory access (DMA) is used to transfer data between a peripheral and a memory, between peripherals,
or between memories. DMA is a high-speed data transfer operation that reduces the CPU resources.

The DMA has the following features:

* 8channels DMA

*  Provides 32 peripheral DMA requests for data read and 32 peripheral DMA requests for data write
*  Transfer with linked list

J Programmable 8-,16-,32-,64-bit data width

*  Programmable DMA burst length

*  DRQresponse includes wait mode and handshake mode

*  Memory devices support non-aligned transform

*  DMA channel supports pause function

3.9.2. Block Diagram

The following figure shows a block diagram of DMA.

el/F
474){ DMA_REG I/F ‘ DMA_CLK GATE

1 req&cmd
‘ DMA_CHANNELO |« >

AHB Master IF
‘ DMA_HPORT %7%

‘ DMA_CHANNEL1 |« I

— <
\

v

A
\ 4

A
\ 4

Figure 3- 14. DMA Block Diagram

J DMA_ARBITER: Arbitrate DMA read/write requirement of each channel, and convert to read/write requirement
of each port.
*  DMA_CHANNEL: DMA transform engine. Each channel is independent. The priorities of DMA channels uses
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polling mechanism. When the DMA requests from two peripherals are valid simultaneously, if DMA_ARBITER is
non-idle, the next channel of the current channel has the higher priority; if DMA_ARBITER is idle, the smaller the
number of the channel is, the higher the priority is, such as the channel0 has the highest priority, whereas the
channel 7 has the lowest priority.

*  DMA_MPORT: Receive read/write requirement of DMA_ARBITER, and convert to the corresponding MBUS
access. It is mainly used to access DRAM.

*  DMA_HPORT: AHB master access interface, it is mainly used to access SRAM and |0 device.

e  DMA_FIFOCTL: Internal FIFO cell control module.

*  DMA_REGIF: Common register module, mainly used to resolve AHB1 demand.

¢  DMA_CLKGATE: Hardware auto clock gating control module.

DMA integrates 8 independent DMA channels. When DMA channel starts, DMA gets DMA descriptor by
DMA_DESC_ADDR_REG to use for the configuration information of the current DMA package transfer, and DMA can
transfer data between the specified peripherals through the configuration information. When a package transfer
finished, DMA judges whether the current channel transfer finished or continues to obtain/transfer the descriptor of

the next package through the linked information in descriptor. When the chained address information of the

descriptor indicates the current channel transfer is completed, DMA will close chain-transfer and the channel.

3.9.3. Operations and Functional Descriptions
3.9.3.1. Clock and Reset

DMA is on AHB1. The clock of AHB1 influences the transfer efficiency of DMA.

3.9.3.2. Typical Application

BUS

face DMA

—C_ )
S e G

Figure 3- 15. DMA Typical Application Diagram
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3.9.3.3. DRQ Type
Table 3- 8. DMA DRQ Table

Source DRQ Type Destination DRQ Type
portO SRAM portO SRAM
portl DRAM portl DRAM
port2 port2 OWA
port3 12S0_RX port3 12S0_TX
port4 12S1_RX port4 12S1_TX
port5 12S2_RX port5 12S52_TX
port6 12S3_RX port6 1253_TX
port7 Audio Codec port7 Audio Codec
port8 DMIC port8
port9 port9
portl0 NANDO portl0 NANDO
portll portll
portl2 GPADC portl2
portl3 portl3
portl4 UARTO_RX portl4 UARTO_TX
portl5 UART1_RX portl5 UART1_TX
portl6 UART2_RX portl6 UART2_TX
portl7 UART3_RX portl7 UART3_TX
portl8 UART4_RX portl8 UART4_TX
portl9 port19
port20 port20
port21 port21
port22 SPIO_RX port22 SPIO_TX
port23 SPI1_RX port23 SPI1_TX
port24 SPI2_RX port24 SPI2_TX
port25 port25
port26 port26
port27 port27
port28 port28
port29 port29
Port30 OTG_EP1 Port30 OTG_EP1
Port31 OTG_EP2 Port31 OTG_EP2
Port32 OTG_EP3 Port32 OTG_EP3
Port33 OTG_EP4 Port33 OTG_EP4
Port34 OTG_EP5 Port34 OTG_EP5
Port35 Port35
Port36 Port36
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Port37 Port37

Port38 Port38

Port39 Port39

Port40 R_UART-RX Port40 R_UART-TX
Port41 Port41

Port42 Port42 LEDC
Port43 TWIO Port43 TWIO
Port44 TWI1 Port44 TWI1
Port45 TWI2 Port45 TWI2
Port46 TWI3 Port46 TWI3
Port47 Port47

Port48 Port48

Port49 Port49

Port50 R_TWIO Port50 R_TWIO
Port51 R_TWI1 Port51 R_TWI1

3.9.3.4. DMA Descriptor

Configuration

Source
Address
Destination
Address

Byte Counter

Parameter

Link

Figure 3- 16. DMA Descriptor

DMA descriptor is the configuration information of DMA transfer that decides the DMA working mode. Each
descriptor includes 6 words, in turn, configuration, source address, destination address, byte counter, parameter, link.

(1) Configuration : Configure the following information by DMA_CFG_REG.
* DRQ type of source and destination: The DRQ signal of devices is as driving signal of DMA transfer.
* Transferred address count mode: |0 mode indicates the address is fixed during transfer; linear mode indicates
the address is increasing during transfer.
* Transferred block length: Block length is the amount of DMA transferred data in one-shot valid DRQ. The block
length supports 1-bit,4-bit,8-bit or 16-bit mode.
* Transferred data width: Data width indicates the data width of every operation, and supports
8-bit,16-bit,32-bit or 64-bit mode.

(2) Source Address: Configure the transferred source address.

(3) Destination Address: Configure the transferred destination address.
DMA reads data from the source address, then writes data to the destination address.
In descriptor, the Source/Destination Address stores the lower 32-bit of the 34-bit byte address, and the higher
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2-bit is stored in Parameter. The specific position is as follows.

Table 3- 9. Source/Destination Address Distribution

Descriptor Group Bit Description
DMA transfers the lower 32-bit of 34-bit byte source
Source Address 31:0
address
o DMA transfers the lower 32-bit of 34-bit byte destination
Destination Address 31:0
address
31:20 Reserved
19:18 DMA transfers the high 2-bit of 34-bit byte destination
) address
DMA transfers the high 2-bit of 34-bit byte source
Paramter 17:16
address
15:8 Reserved
2.0 Wait Clock Cycles
' Set the waiting time in DRQ mode
312 The address of the next group descriptor, the lower
Link ' 30-bit of word address
in
10 The address of the next group descriptor, the higher

2-bit of word address

From the above table, real DMA source address(byte mode) = { Paramter [17:16], Source Address [31:0]};
Real DMA desnitation address(byte mode) = { Paramter [19:18], Destination Address [31:0]};
And real link address (byte mode) = {Link[1:0], Link[31:2], 2’b00}.

(4) Byte counter: Configure the amount of a package. The maximum package is not more than (2225-1) bytes. If the

amount of the package reaches the maximum value, even if DRQ is valid, DMA should stop the current transfer.

(5) Parameter: Configure the interval between data block. The parameter is valid for non-memory peripherals. When
DMA detects that DRQ is high level, DMA transfers block cycle. And during time, the changing of DRQ is ignored.
After transferred, DMA waits the setting cycle( WAIT_CYC), then executes the next DRQ detection.

(6) Link: If the value of the link is OXFFFFF800, the current package is at the end of the linked list. DMA will stop
transfer after the package is transferred; if the value of the link is not OxFFFFF800, the value of the link is

considered the descriptor address of the next package.
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No.1 No.2 No.(N-1) No.N
Package > Package Package B Package
(6 words) (6 words) (6 words) (6 words)
Configuration Configuration Configuration Configuration
Source Source Source Source
Address Address Address Address
Destination Destination | | Destination Destination
Address Address Address Address
Byte Counter Byte Counter Byte Counter Byte Counter
Parameter Parameter Parameter Parameter
Link Link Link OxFFFFF800

Figure 3- 17. DMA Chain Transfer

3.9.3.5. Interrupt

The half package interrupt is enabled, DMA sends half package interrupt after the half package transfer completes.
The total package interrupt is enabled, DMA sends package end interrupt after the total package transfer completes.
The total queue interrupt is enabled, DMA sends queue end interrupt after the total queue completes.

Notice that when CPU does not respond to the interrupts timely, or two DMA interrupts generate very closely, the
later interrupt may override the former one. So for CPU, the DMA has only a system interrupt source.

3.9.3.6. Security

DMA supports system Trustzone, and supports the secure mode configuration of DMA channel. Each DMA channel is
secure by default. When system Trustzone is enabled, DMA is secure, only the secure devices can access DMA, any
non-secure access is invalid.

When DMA channel is configured to non-secure, then the channel can only access the non-secure memory area. DMA
cannot write data to secure memory area, the read-back data from secure memory area is 0.

3.9.3.7. Clock Gating

DMA_CLK_GATE module is the auto clock gating control module by hardware. DMA_CLK_GATE module is mainly used
to generate the clock of DMA sub-module and the local circuit in module, including clock gating of channel and clock
gating of public part.

The clock gating of the channel indicates DMA clock can auto-enable when the system accesses the current DMA
channel register and DMA channel is enabled. When DMA transfer is completed, DMA channel clock can auto-disable
after 16 HCLK delay, meanwhile the clock of DMA channel, the corresponding channel control and FIFO control will be
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closed.

The clock gating of the common part indicates the clock of the common circuit can auto-disable when all DMA
channels are opened. The common circuit includes the common circuit of FIFO control module, MPORT module and
memory bus clock.

DMA clock gating can support all the functions stated above or not by software.

3.9.3.8. Transfer Mode

DMA supports two data transfer modes: wait mode and handshake mode.

(1) Wait Mode

When device request signal enters DMA, the device request signal is transformed into the internal DRQ signal through
block and wait counter. The transformed principle is as follows.

*  When DMA detects the external request signal valid, DMA starts to operate the device, the internal DRQ always
holds high level before the block operating amount reaches.

*  When the transfer amount of DMA reaches the block operating amount, the internal DRQ pulls low
automatically.

*  After the internal DRQ holds low automatically at the DMA cycle of wait counter times, DMA restarts to detect

the external request, if the external request signal is valid, then the next transfer starts.
(2) Handshake Mode

*  When DMA detects the external request signal valid, DMA starts to operate the device, the internal DRQ always
holds high level before the block operating amount reaches.

*  When the transfer amount of DMA reaches the block operating amount, the internal DRQ pulls low
automatically; meanwhile within the last DMA operation before reaching block amount, DMA follows the
operating demand to send DMA last signal simultaneously.

*  The DMA last signal that is used as a part of DMA demand transmits at BUS, when the device receives the
operating demand of DMA last at BUS, the device can judge DMA transfer block length finished, that is before
transmit the request again, DMA operation cannot appear, and a DMA active signal is generated to the DMA
controller. Notice that each DRQ signal of device corresponds to an active signal, if the device has many DRQ
signals, then DMA returns different active signal through different bus operation.

*  When DMA receives the transmitted active signal of devices, DMA ACK signal is returned to devices.

*  After the device receives DMA ACK signal, if all operations of devices are completed, FIFO status and DRQ status
are refreshed, then active signal is set as invalid.

*  When DMA detects the falling edge of active signal, then the corresponding ACK signal is set as invalid, and DMA
restarts to detect the external request signal. If the request signal is valid, then the next transfer starts.
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DMAC

3.9.3.9. Auto-alignment Function

Figure 3- 18. DMA Transfer Mode

DEVICE

The DMA supports address auto alignment of non-10 devices, that is when the start address of non-10 devices is non
32-byte aligned, DMA firstly aligns the burst transfer within 32-byte to 32-byte. If the device of a DMA channel is
configured to non-10 type, and the start address is 0x86, then DMA firstly aligns 26-byte burst transfer to 0xAOQ, then
DMA transfers by 64-byte burst(maximum transfer amount of MBUS allowed). The address 32-byte alighment helps to

improve the DRAM access efficiency.

IO devices do not support address alignment, so the bit width of 10 devices must match the address offset, or not

DMA ignores the non-consistency and indirectly transmits data of the corresponding bit width to the address.

The DMA descriptor address does not support auto-aligned function. The address must ensure word-aligned, or not

DMA cannot identify descriptor.
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3.9.3.10. Operating Mode

3.9.3.10.1. DMA Clock Control

The DMA clock is synchronous with AHB1 clock. Make sure that open the DMA gating bit of AHB1 clock before
access DMA register.

The reset input signal of DMA is asynchronous with AHB1, and is low valid by default. Make sure that de-assert
the reset signal of DMA before access DMA register.

To avoid indefinite state within registers , firstly de-assert the reset signal, secondly open the gating bit of AHB1.
DMA has the function of clock auto gating, DMA clock can be disabled in DMA idle state using software to reduce

power consumption. DMA enables clock auto gating by default.

3.9.3.10.2. DMA Transfer Process

The DMA transfer process is as follows.

(1)
(2)

(3)
(4)
(5)
(6)

(7)
(8)

(9)

Request DMA channel, and judge the idle state of the channel by whether DMA channel is enabled.

Write the descriptor(6 words) into memory, the descriptor must be word-aligned. Refer to 3.9.3.4 DMA descriptor
in detail.

Write the start address of storing descriptor to DMA_DESC_ADDR_REG.

Enable DMA channel, and write the corresponding channel to DMA_EN_REG.

DMA obtains the descriptor information.

Start to transmit a package, when half package is completed, DMA sends Half Package Transfer Interrupt; when
total package is completed, DMA sends Package End Transfer Interrupt. These interrupt status can be read by
DMA_IRQ_PEND_REG.

Set DMA_PAU_REG to pause or resume the data transfer.

After completed the total package transfer, DMA decides to start the next package transfer or end the transfer by
the link of the descriptor. If the link is OXFFFFF800, the transfer ends; if the link is other value, the next package
starts to transmit. When the transfer ends, DMA sends Queue End Transfer Interrupt.

Disable the DMA channel.
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=2
o
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Figure 3- 19. DMA Transfer Process

3.9.3.10.3. DMA Interrupt

(1) Enable interrupt: write the corresponding interrupt enable of DMA_IRQ_EN_REG, when the corresponding
interrupt condition is satisfied, the corresponding interrupt generates.

(2) After enter the interrupt process, write DMA_IRQ_PEND_REG to clear the interrupt pending, and execute the
process of waiting for the interrupt.

(3) Resume the interrupt and continue to execute the interrupted process.

A133 User Manual(Revision 1.1) Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 177



( Auwiner
System

3.9.4. Programming Guidelines

(1) The transfer width of 10 type device is consistent with the offset of start address.

(2) MBUS protocol does not support read operation of non-integer word, so for non-integer word read operation,
device must ignore redundant inconsistent data between data width and configuration, that is, the device of
non-integer word must interpret DMA demand through its FIFO width instead of read demand width.

(3) When the DMA transfer is paused, this is equivalent to invalid DRQ. Because DMA transfer command has a certain
time delay, DMA will not stop transfer immediately until the current command and the command in Arbiter
finished, at most 32-byte data.

DMA application example :

writel(0x00000000, mem_address + 0x00); //Setting configuration, mem_address must be word-aligned
writel(0x00001000, mem_address + 0x04); // Setting the start address for the source device
writel(0x20000000, mem_address + 0x08); //Setting the start address for the destination device
writel(0x00000020, mem_address + Ox0C); // Setting data package size

writel(0x00000000, mem_address + 0x10); //Setting parameter

writel(OxFFFFF800, mem_address + 0x14); //Setting the start address for the next descriptor
writel(mem_address, 0x01C02000+ 0x100 + 0x08); //Setting the start address for the DMA channelO descriptor

do{

If(mem_address == readl(0x01C02000 + 0x100 + 0x08));
break;

while(1); //Make sure writing operation valid

writel(0x000000001, 0x01C02000 + 0x100 + 0x00);  // Enable DMA channelO transfer

DMA supports increasing data package in transfer, there are a few points to note here.

*  When the value of DMA Channel Descriptor Address Register is OxFFFFF800, it indicates that DMA channel has
got back the descriptor of the last package. When DMA channel completed the package data transfer, DMA
channel will stop automatically data transfer.

* If data packages are needed to increase, then at first it is essential to judge that whether DMA channel has got
back the descriptor of the last package, if DMA channel has got back the descriptor of the last package, then this
is impossible for increasing data package, DMA channel need start again. If DMA is not transmitting the last
package, then the last descriptor address OxFFFFF800 can be changed to the start address of the next descriptor.

*  To ensure that the data changed valid, we can read again the value of DMA Channel Descriptor Address Register
after changed the data. If there is not OxFFFFF800, then it indicates that increasing data package is succeed, and
fail otherwise. Because the process of increasing data package needs some time, during this time, DMA channel
may get back the descriptor of the last package. At the moment we can read again DMA Channel Current Source
Address Register and DMA Channel Current Destination Address Register, if the increasing memory address
accords with the information of the increasing data package, then the increasing data package is succeed, and fail
otherwise.

* To ensure the higher success rate, it is suggested that increase data package before half package interrupt of
penultimate data package.
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3.9.5. Register List

Module Name Base Address

DMA 0x03002000

Register Name Offset Description

DMA_IRQ_EN_REGO 0x0000 DMA IRQ Enable Register 0
DMA_IRQ_PEND_REGO 0x0010 DMA IRQ Pending Register 0

DMA_SEC_REG 0x0020 DMA Security Register
DMA_AUTO_GATE_REG 0x0028 DMA Auto Gating Register

DMA_STA_REG 0x0030 DMA Status Register

DMA_EN_REG 0x0100+N*0x0040 DMA Channel Enable Register (N=0~7)
DMA_PAU_REG 0x0100+N*0x0040+0x0004 DMA Channel Pause Register(N=0~7)
DMA_DESC_ADDR_REG 0x0100+N*0x0040+0x0008 DMA Channel Start Address Register(N=0~7)
DMA_CFG_REG 0x0100+N*0x0040+0x000C DMA Channel Configuration Register(N=0~7)

DMA_CUR_SRC_REG

0x0100+N*0x0040+0x0010

DMA Channel Current Source Register(N=0~7)

DMA_CUR_DEST_REG

0x0100+N*0x0040+0x0014

DMA Channel Current Destination Register(N=0~7)

DMA_BCNT_LEFT_REG

0x0100+N*0x0040+0x0018

DMA Channel Byte Counter Left Register(N=0~7)

DMA_PARA_REG

0x0100+N*0x0040+0x001C

DMA Channel Parameter Register(N=0~7)

DMA_MODE_REG

0x0100+N*0x0040+0x0028

DMA Mode Register(N=0~7)

DMA_FDESC_ADDR_REG

0x0100+N*0x0040+0x002C

DMA Former Descriptor Address Register(N=0~7)

DMA_PKG_NUM_REG

0x0100+N*0x0040+0x0030

DMA Package Number Register(N=0~7)

3.9.6. Register Description

3.9.6.1. 0x0000 DMA IRQ Enable Register 0 (Default Value: 0x0000_0000)

Offset: 0x0000

Register Name: DMA_IRQ_EN_REGO

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

DMA7_QUEUE_IRQ_EN

DMA 7 Queue End Transfer Interrupt Enable
30 R/W 0x0 )

0: Disable

1: Enable

DMA7_PKG_IRQ_EN

DMA 7 Package End Transfer Interrupt Enable
29 R/W 0x0 )

0: Disable

1: Enable

DMA7_HLAF_IRQ_EN

DMA 7 Half Package Transfer Interrupt Enable
28 R/W 0x0 _

0: Disable

1: Enable
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27 / / /

DMA6_QUEUE_IRQ_EN

DMA 6 Queue End Transfer Interrupt Enable
26 R/W 0x0

0: Disable

1: Enable

DMA6_PKG_IRQ_EN

DMA 6 Package End Transfer Interrupt Enable
25 R/W 0x0

0: Disable

1: Enable

DMA6_HLAF_IRQ_EN

DMA 6 Half Package Transfer Interrupt Enable
24 R/W 0x0 )

0: Disable

1: Enable
23 / / /

DMA5_QUEUE_IRQ_EN

DMA 5 Queue End Transfer Interrupt Enable
22 R/W 0x0 )

0: Disable

1: Enable

DMA5_PKG_IRQ_EN

DMA 5 Package End Transfer Interrupt Enable
21 R/W 0x0 )

0: Disable

1: Enable

DMA5_HLAF_IRQ_EN

DMA 5 Half package Transfer Interrupt Enable
20 R/W 0x0 )

0: Disable

1: Enable
19 / / /

DMA4_QUEUE_IRQ_EN

DMA 4 Queue End Transfer Interrupt Enable.
18 R/W 0x0 )

0: Disable

1: Enable

DMA4_PKG_IRQ_EN

DMA 4 Package End Transfer Interrupt Enable
17 R/W 0x0 .

0: Disable

1: Enable

DMA4_HLAF_IRQ_EN

DMA 4 Half Package Transfer Interrupt Enable
16 R/W 0x0

0: Disable

1: Enable
15 / / /

DMA3_QUEUE_IRQ_EN

DMA 3 Queue End Transfer Interrupt Enable
14 R/W 0x0 _

0: Disable

1: Enable
13 R/W 0x0 DMA3_PKG_IRQ_EN
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DMA 3 Package End Transfer Interrupt Enable

0: Disable

1: Enable

DMA3_HLAF_IRQ_EN

DMA 3 Half Package Transfer Interrupt Enable
12 R/W 0x0

0: Disable

1: Enable
11 / / /

DMA2_QUEUE_IRQ_EN

DMA 2 Queue End Transfer Interrupt Enable
10 R/W 0x0 ]

0: Disable

1: Enable

DMA2_PKG_IRQ_EN

DMA 2 Package End Transfer Interrupt Enable
9 R/W 0x0 )

0: Disable

1: Enable

DMA2_HLAF_IRQ_EN

DMA 2 Half Package Transfer Interrupt Enable
8 R/W 0x0 .

0: Disable

1: Enable
7 / / /

DMA1_QUEUE_IRQ_EN

DMA 1 Queue End Transfer Interrupt Enable
6 R/W 0x0 .

0: Disable

1: Enable

DMA1_PKG_IRQ_EN

DMA 1 Package End Transfer Interrupt Enable.
5 R/W 0x0 )

0: Disable

1: Enable

DMA1_HLAF_IRQ_EN

DMA 1 Half Package Transfer Interrupt Enable
4 R/W 0x0 )

0: Disable

1: Enable
3 / / /

DMAO_QUEUE_IRQ_EN

DMA 0 Queue End Transfer Interrupt Enable
2 R/W 0x0 )

0: Disable

1: Enable

DMAO_PKG_IRQ_EN

DMA 0 Package End Transfer Interrupt Enable
1 R/W 0x0 )

0: Disable

1: Enable

DMAO_HLAF_IRQ_EN
0 R/W 0x0 DMA 0 Half Package Transfer Interrupt Enable

0: Disable
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‘ 1: Enable

3.9.6.2. 0x0010 DMA IRQ Pending Status Register 0 (Default Value: 0x0000_0000)

Offset:0x0010

Register Name: DMA_IRQ_PEND_REGO

Bit

Read/Write

Default/Hex

Description

31

/

/

/

30

R/W1C

0x0

DMA7_QUEUE_IRQ_PEND

DMA 7 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

29

R/W1C

0x0

DMA7_PKG_IRQ_PEND

DMA 7 Package End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

28

R/W1C

0x0

DMA7_HLAF_IRQ_PEND

DMA 7 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

27

/

26

R/W1C

0x0

DMA6_QUEUE_IRQ_PEND

DMA 6 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

25

R/W1C

0x0

DMAG6_PKG_IRQ_ PEND

DMA 6 Package End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

24

R/W1C

0x0

DMAG6_HLAF_IRQ_PEND

DMA 6 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

23

/

22

R/W1C

0x0

DMAS5_QUEUE_IRQ_PEND

DMA 5 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending
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21

R/W1C

0x0

DMAS5_PKG_IRQ_ PEND

DMA 5 Package End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

20

R/W1C

0x0

DMAS5_HLAF_IRQ_PEND
DMA 5 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

19

/

18

R/W1C

0x0

DMA4_QUEUE_IRQ_PEND

DMA 4 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

17

R/W1C

0x0

DMA4_PKG_IRQ_ PEND
DMA 4 Package End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

16

R/W1C

0x0

DMA4_HLAF_IRQ_PEND

DMA 4 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

15

/

14

R/W1C

0x0

DMA3_QUEUE_IRQ_PEND
DMA 3 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending.

13

R/W1C

0x0

DMA3_PKG_IRQ_PEND

DMA 3 Package End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

12

R/W1C

0x0

DMA3_HLAF_IRQ_PEND

DMA 3 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

11

/

/

10

R/W1C

0x0

DMA2_QUEUE_IRQ_PEND
DMA 2 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
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clear it.
0: No effect
1: Pending

9 R/W1C

0x0

DMA2_PKG_IRQ_PEND

DMA 2 Package End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

8 R/W1C

0x0

DMA2_HLAF_IRQ_PEND

DMA 2 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

/

6 R/W1C

0x0

DMA1_QUEUE_IRQ_PEND
DMA 1 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

5 R/W1C

0x0

DMA1_PKG_IRQ_PEND

DMA 1 Package End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

4 R/W1C

0x0

DMA1_HLAF_IRQ_PEND

DMA 1 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

/

2 R/W1C

0x0

DMAO_QUEUE_IRQ_PEND

DMA 0 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

1 R/W1C

0x0

DMAO_PKG_IRQ_ PEND

DMA 0 Package End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

0 R/W1C

0x0

DMAO_HLAF_IRQ_PEND

DMA 0 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending
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3.9.6.3. 0x0020 DMA Security Register (Default Value: 0x0000_00FF)

Offset:0x0020

Register Name: DMA_SEC_REG

Bit Read/Write

Default/Hex Description

31:8 /

/

/

7 R/W

Ox1

DMA7_SEC

DMA channel 7 security
0: Secure

1: Non-secure

6 R/W

0x1

DMA6_SEC

DMA channel 6 security
0: Secure

1: Non-secure

5 R/W

Ox1

DMA5_SEC

DMA channel 5 security
0: Secure

1: Non-secure

4 R/W

Ox1

DMA4_SEC

DMA channel 4 security
0: Secure

1: Non-secure

3 R/W

Ox1

DMA3_SEC

DMA channel 3 security
0: Secure

1: Non-secure

2 R/W

Ox1

DMA2_SEC

DMA channel 2 security
0: Secure

1: Non-secure

1 R/W

Ox1

DMA1_SEC

DMA channel 1 security
0: Secure

1: Non-secure

0 R/W

Ox1

DMAOQ_SEC
DMA channel 0 security
0: Secure

1: Non-secure

3.9.6.4. 0x0028 DMA Auto Gating Register (Default Value: 0x0000_0000)

Offset:0x0028

Register Name: DMA_AUTO_GATE_REG

Bit ‘ Read/Write ‘ Default/Hex Description
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31:3

/

R/W

0x0

DMA_MCLK_CIRCUIT
DMA MCLK interface circuit auto gating bit
0: Auto gating enable
1: Auto gating disable

R/W

0x0

DMA_COMMON_CIRCUIT

DMA common circuit auto gating bit
0: Auto gating enable

1: Auto gating disable

R/W

0x0

DMA_CHAN_CIRCUIT
DMA channel circuit auto gating bit
0: Auto gating enable
1: Auto gating disable

1]

— NOTE

When initializing DMA Controller, the bit-2 should be set up.

3.9.6.5. 0x0030 DMA Status Register (Default Value: 0x0000_0000)

Offset:0x0030

Register Name: DMA_STA_REG

Bit

Read/Write

Default/Hex

Description

31

0x0

MBUS FIFO Status
0: Empty
1: Not Empty

30:8

/

0x0

DMA7_STATUS

DMA Channel 7 Status
0: Idle

1: Busy

0x0

DMAG6_STATUS

DMA Channel 6 Status
0: Idle

1: Busy

0x0

DMAS_STATUS

DMA Channel 5 Status
0: Idle

1: Busy

0x0

DMA4_STATUS

DMA Channel 4 Status
0: Idle

1: Busy

0x0

DMA3_STATUS
DMA Channel 3 Status
0: Idle
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1: Busy
DMA2_STATUS
5 R Ox0 DMA Channel 2 Status
0: Idle
1: Busy
DMA1_STATUS
1 R Ox0 DMA Channel 1 Status
0: Idle
1: Busy
DMAO_STATUS
0 R X0 DMA Channel 0 Status
0: Idle
1: Busy
3.9.6.6. 0x0100+N*0x0040 DMA Channel Enable Register (Default Value: 0x0000_0000)
Offset:0x0100+N*0x0040 (N=0~7) Register Name: DMA_EN_REG
Bit Read/Write | Default/Hex Description
31:1 / / /
DMA_EN
DMA Channel Enable
0 R/W 0x0 )
0: Disable
1: Enable
3.9.6.7. 0x0104+N*0x0040 DMA Channel Pause Register (Default Value: 0x0000_0000)
Offset:0x0100+N*0x0040+0x0004(N=0"~7) Register Name: DMA_PAU_REG
Bit Read/Write | Default/Hex Description
31:1 / / /
DMA_PAUSE
Pausing DMA Channel Transfer Data
0 R/W 0x0 _
0: Resume Transferring
1: Pause Transferring
3.9.6.8. 0x0108+N*0x0040 DMA Channel Descriptor Address Register (Default Value: 0x0000_0000)
Offset:0x0100+N*0x0040+0x0008(N=0"~7) Register Name: DMA_DESC_ADDR_REG
Bit Read/Write | Default/Hex Description
DMA_DESC_LOW_ ADDR
31:2 R/W 0x0 DMA Channel Descriptor Word Address, Low 30 bits.
The Descriptor Address must be word-aligned.
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DMA_DESC_HIGH_ ADDR

DMA Channel Descriptor High Address, High 2 bits

The real address is as below:

DMA Channel Descriptor Address = {bit[1:0],bit[31:2],2’b00};

1:0 R/W 0x0

3.9.6.9. 0x010C+N*0x0040 DMA Channel Configuration Register (Default Value: 0x0000_0000)

Offset:0x0100+N*0x0040+0x000C(N=0"~7) Register Name: DMA_CFG_REG
Bit Read/Write | Default/Hex Description
31:27 / / /
DMA_DEST_DATA_WIDTH
DMA Destination Data Width
26:25 R 0x0 00: &bt
01: 16-bit
10: 32-bit
11: 64-bit
DMA_ADDR_MODE
” R O0x0 DMA Destination Address Mode
0: Linear Mode
1: 10 Mode
DMA_DEST_BLOCK_SIZE
DMA Destination Block Size
23:22 R 0x0 00:1
01:4
10: 8
11:16
DMA_DEST_DRQ_TYPE
21:16 R 0x0 DMA Destination DRQ Type
The details in DRQ Type and Port Corresponding Relation.
15:11 / / /
DMA_SRC_DATA_WIDTH
DMA Source Data Width
10:9 R 0x0 00: &bit
01: 16-bit
10: 32-bit
11: 64-bit
DMA_SRC_ADDR_MODE
g R 0x0 DMA Source Address Mode
0: Linear Mode
1: 10 Mode
DMA_SRC_BLOCK_SIZE
7:6 R 0x0 DMA Source Block Size
00:1
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01:4
10: 8
11:16

5:0

0x0

DMA_SRC_DRQ_TYPE
DMA Source DRQ Type
The details in DRQ Type and Port Corresponding Relation.

3.9.6.10. 0x0110+N*0x0040 DMA Channel Current Source Address Register (Default Value: 0x0000_0000)

Offset:0x0100+N *0x0040+0x0010(N=0~7)

Register Name: DMA_CUR_SRC_REG

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

DMA_CUR_SRC
DMA Channel Current Source Address, read only.

3.9.6.11. 0x0114+N*0x0040 DMA Channel Current Destination Address Register (Default Value: 0x0000_0000)

Offset:0x0100+N*0x0040+0x0014(N=0~7)

Register Name: DMA_CUR_DEST_REG

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

DMA_CUR_DEST
DMA Channel Current Destination Address, read only.

3.9.6.12. 0x0118+N*0x0040 DMA Channel Byte Counter Left Register (Default Value: 0x0000_0000)

Offset:0x0100+N*0x0040+0x0018(N=0~7)

Register Name: DMA_BCNT_LEFT_REG

Bit Read/Write | Default/Hex Description

31:25 / / /
DMA_BCNT_LEFT

24:0 R 0x0 - -

DMA Channel Byte Counter Left, read only.

3.9.6.13. 0x011C+N*0x0040 DMA Channel Parameter Register (Default Value: 0x0000_0000)

Offset:0x0100+N *0x0040+0x001C(N=0~7)

Register Name: DMA_PARA_REG

Bit Read/Write | Default/Hex Description
31:8 / / /
WAIT_CYC
7:0 R 0x0 -
Wait Clock Cycles
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3.9.6.14. 0x0128+N*0x0040 DMA Mode Register (Default Value: 0x0000_0000)

Offset:0x0100+N *0x0040+0x0028(N=0~7)

Register Name: DMA_MODE_REG

Bit Read/Write | Default/Hex Description
31:4 / / /
DMA_DST_MODE
3 R/W 0x0 0: Wait mode
1: Handshake mode
DMA_SRC_MODE
2 R/W 0x0 0: Wait mode
1: Handshake mode
1:0 / / /

3.9.6.15. 0x012C+N*0x0040 DMA Former Descriptor Address Register (Default Value: 0x0000_0000)

Offset:0x0100+N*0x0040+0x002C(N=0~7)

Register Name: DMA_FDESC_ADDR_REG

Bit Read/Write | Default/Hex Description
DMA_FDESC_ADDR

31:.0 R 0x0 This register is used to store the former value of DMA Channel
Descriptor Address Register.

3.9.6.16. 0x0130+N*0x0040 DMA Package Number Register (Default Value: 0x0000_0000)

Offset:0x0100+N *0x0040+0x0030(N=0~7)

Register Name: DMA_PKG_NUM_REG

Bit Read/Write | Default/Hex Description
DMA_PKG_NUM

31:.0 R 0x0 This register will record the number of packages which has been
completed in one transmission.
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3.10. Thermal Sensor Controller

3.10.1. Overview

Thermal sensors have became common elements in wide range of modern system on chip (SoC) platform. Thermal
sensors are used to constantly monitor the temperature on the chip.

The Thermal Sensor Controller(THS) embeds three thermal sensors, sensor0 is located in CPU, sensorl is located in
GPU, and sensor2 is located in DDR. The thermal sensor can generate interrupt to SW to lower temperature via DVFS,
on reaching a certain thermal threshold.

The THS has the following features:

*  Temperature Accuracy : £3°C from 0°C to +100°C, +5°C from -25°C to +125°C
. Power supply voltage: 1.8 V

*  Averaging filter for thermal sensor reading

*  Supports over-temperature protection interrupt and over-temperature alarm interrupt

3.10.2. Block Diagram

Figure 3-20 shows a block diagram of the Thermal Sensor Controller.

> —

) L]

Figure 3- 20. Thermal Sensor Controller Block Diagram

3.10.3. Operations and Functional Descriptions

3.10.3.1. Clock Sources

The THS gets one clock source. Table 3-9 describes the clock source for Thermal Sensor Controller. Users can see Clock

Controller Unit(CCU) for clock setting, configuration and gating information.
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Table 3- 9. Thermal Sensor Controller Clock Sources

Clock Sources

Description

0SC24M

24MHz clock

3.10.3.2. Timing Requirements

CLK_IN = 24 MHz

CONV_TIME(Conversion Time) = 1/(24 MHz/14 Cycles) =0.583 (us)
TACQ> 1/(24 MHz/24 Cycles)
THERMAL_PER > ADC Sample Frequency > TACQ+CONV_TIME

3.10.3.3. Interrupt

l«  TACQ ]« conv_TimE»

[€— ADC_Sample_Frequency —>]

[ THERMAL_PER —————————]

Figure 3- 21. Thermal Sensor Time Requirement

The THS has four interrupt sources, such as DATA_IRQ, SHUTDOWN_IRQ, ALARM_IRQ and ALARM_OFF_IRQ.
Figure 3-22 shows the thermal sensor interrupt sources.

DATA_IRQ_EN
DATA_IRQ

SHUTDOWN_IRQ_EN

LS~ THS_IRQ
SHUTDOWN_IRQ —

ALRM_IRQ_EN

ALARM_IRQ Dr
ALARM_OFF_IRQ

Ly

Figure 3- 22. Thermal Sensor Controller Interrupt Source

When temperature is higher than Alarm_Threshold (Alarm Threshold for hot temperature), ALARM_IRQ is generated.

When temperature

lower than Alarm_Off_Thershold (Alarm threshold for

ALARM_OFF_IRQ is generated. And ALARM_OFF_IRQ is fall edge trigger.

temperature),
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3.10.3.4. THS Temperature Conversion Formula

T= (sensor_data -2794)/(-14.882), the unit of T is Celsius.
sensor_data: read from sensor data register.

3.10.4. Programming Guidelines

The initial process of the THS is as follows.

Figure 3- 23. THS Initial Process

The formula of THS is y=-ax+b. In FT stage, THS is calibrated through ambient temperature, the calibration value is
written in EFUSE. Please refer to SID Spec about EFUSE information.

Before enabling THS, read EFUSE value and write the value to THS01_CDATA, THS2_CDATA.

(1).Query Mode

Stepl:
Step2:
Step3:
Step4:
Step5:
Step6:
Step7:
Step8:
Step9:

Write 0x1 to the bit16 of THS_BGR_REG to dessert reset.

Write 0x1 to the bit0 of THS_BGR_REG to open THS clock.

Write Ox2F to the bit[15:0] of THS_CTRL to set ADC acquire time.

Write Ox1DF to the bit[31:16] of THS_CTRL to set ADC sample frequency divider.

Write Ox3A to the bit[31:12] of THS_PER to set THS work period.

Write 0x1 to the bit2 of THS_FILTER to enable temperature convert filter.

Write Ox1 to the bit[1:0] of THS_FILTER to select filter type.

Read THS efuse value from SID, then write the efuse value to THS_CDATA to calibrate THS.
Write Ox1 to the bit[0] Of THS_EN to enable THS.
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Step10: Read the bit[0] of THS_DATA_INTS, if is 1, temperature conversion is complete.
Step11: Read the bit[11:0] of THS_DATA, calculate THS temperature based on THS Temperature Conversion Formula in
Section 3.10.3.4.

(2). Interrupt Mode

Stepl: Write Ox1 to the bit16 of THS_BGR_REG to dessert reset.

Step2: Write 0x1 to the bitO of THS_BGR_REG to open THS clock.

Step3: Write Ox2F to the bit[15:0] of THS_CTRL to set ADC acquire time.

Step4: Write Ox1DF to the bit[31:16] of THS_CTRL to set ADC sample frequency divider.

Step5: Write Ox3A to the bit[31:12] of THS_PER to set THS work period.

Step6: Write Ox1 to the bit2 of THS_FILTER to enable temperature convert filter.

Step7: Write Ox1 to the bit[1:0] of THS_FILTER to select filter type.

Step8: Read THS efuse value from SID, then write the efuse value to THS_CDATA to calibrate THS.

Step9: Write 0x1 to the bit[0] of THS_DATA_INTC to enable the interrupt of THS.

Step10: Set GIC interface based on IRQ 53, write the bit[21] of the 0x03021104 register to 0Ox1.

Stepl11: Put interrupt handler address into interrupt vector table.

Step12: Write 0x1 to the bit[0] Of THS_EN to enable THS.

Step13: Read the bit[0] of THS_DATA_INTS, if is 1, temperature conversion is complete.

Step14: Read the bit[11:0] of THS_DATA, calculate THS temperature based on THS Temperature Conversion Formula in
Section 3.10.3.4.

3.10.5. Register List

Module Name Base Address

Thermal Sensor 0x05070400

Register Name Offset Description

THS_CTRL 0x0000 THS Control Register

THS_EN 0x0004 THS Enable Register

THS_PER 0x0008 THS Period Control Register
THS_DATA_INTC 0x0010 THS Data Interrupt Control Register
THS_SHUT_INTC 0x0014 THS Shut Interrupt Control Register
THS_ALARM_INTC 0x0018 THS Alarm Interrupt Control Register
THS_DATA_INTS 0x0020 THS Data Interrupt Status Register
THS_SHUT_INTS 0x0024 THS Shut Interrupt Status Register
THS_ALARMO_INTS 0x0028 THS Alarm off Interrupt Status Register
THS_ALARM_INTS 0x002C THS Alarm Interrupt Status Register
THS_FILTER 0x0030 THS Median Filter Control Register
THSO_ALARM_CTRL 0x0040 THSO Alarm Threshold Control Register
THS1_ALARM_CTRL 0x0044 THS1 Alarm Threshold Control Register
THS2_ALARM_CTRL 0x0048 THS2 Alarm Threshold Control Register
THS01_SHUTDOWN_CTRL 0x0080 THSO & THS1 Shutdown Threshold Control Register
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THS2_SHUTDOWN_CTRL 0x0084 THS2 Shutdown Threshold Control Register
THSO1_CDATA 0x00A0 THSO & THS1 Calibration Data
THS2_CDATA 0x00A4 THS2 Calibration Data
THSO_DATA 0x00C0 THSO Data Register
THS1_DATA 0x00C4 THS1 Data Register
THS2_DATA 0x00C8 THS2 Data Register

3.10.6. Register Description

3.10.6.1. 0x0000 THS Control Register(Default Value : 0x01DF_002F)

Offset: 0x0000

Register Name: THS_CTRL

Bit Rear/Write | Default/Hex Description
FS_DIV
ADC Sample Frequency Divider
31:16 R/W O0x1DF
CLK_IN/(N+1) , N >0x17
The default value indicates 50 kHz.
TACQ
ADC Acquire Time
15:0 R/W Ox2F
CLK_IN/(n+1)
The default value indicates 2us.

3.10.6.2. 0x0004 THS Enable Register(Default Value : 0x0000_0000)

Offset: 0x0004

Register Name: THS_EN

Bit Rear/Write | Default/Hex Description
31:19 / / /
18:17 R/W 0x0 Ctrl for psensor

PSENSOR_EN

Enable temperature measurement psensor
16 R/W 0x0 _

0:Sensor is T sensor

1:Sensor is P sensor
15:3 / / /

THS2_EN

Enable temperature measurement sensor2
2 R/W 0x0 )

0:Disable

1:Enable

THS1_EN

Enable temperature measurement sensorl
1 R/W 0x0 _

0:Disable

1:Enable
0 R/W 0x0 THSO_EN
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Enable temperature measurement sensor0
0:Disable
1:Enable
3.10.6.3. 0x0008 THS Period Control Register(Default Value: 0x0003_A000)
Offset: 0x0008 Register Name: THS_PER
Bit Read/Write | Default/Hex | Description
THERMAL_PER
31:12 R/W O0x3A 4096*(n+1)/CLK_IN
The default value indicates 10 ms.
11:0 / / /
3.10.6.4. 0x0010 THS Data Interrupt Control Register(Default Value: 0x0000_0000)
Offset: 0x0010 Register Name: THS_DATA_INTC
Bit Read/Write | Default/Hex | Description
31:3 / / /
THS2_DATA_IRQ_EN
Selects temperature measurement data of sensor2
2 R/W 0x0 .
0:Disable
1:Enable
THS1_DATA_IRQ_EN
Selects temperature measurement data of sensorl
1 R/W 0x0 .
0:Disable
1:Enable
THSO_DATA_IRQ_EN
Selects temperature measurement data of sensor0
0 R/W 0x0 .
0:Disable
1:Enable
3.10.6.5. 0x0014 THS Shut Interrupt Control Register(Default Value: 0x0000_0000)
Offset: 0x0014 Register Name: THS_SHUT_INTC
Bit Read/Write | Default/Hex | Description
31:3 / / /
SHUT_INT2_EN
Selects shutdown interrupt for sensor2
2 R/W 0x0 .
0:Disable
1:Enable
1 R/W 0x0 SHUT_INT1_EN
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Selects shutdown interrupt for sensorl
0:Disable
1:Enable

R/W

0x0

SHUT_INTO_EN
Selects shutdown interrupt for sensorQ
0:Disable

1:Enable

3.10.6.6. 0x0018 THS Alarm Interrupt Control Register(Default Value: 0x0000_0000)

Offset: 0x0018

Register Name: THS_ALARM_INTC

Bit

Read/Write

Default/Hex

Description

31:3

/

/

/

R/W

0x0

ALARM_INT2_EN

Selects alarm interrupt for sensor2
0:Disable

1:Enable

R/W

0x0

ALARM_INT1_EN

Selects alarm interrupt for sensorl
0:Disable

1:Enable

R/W

0x0

ALARM_INTO_EN

Selects alarm interrupt for sensorQ
0:Disable

1:Enable

3.10.6.7. 0x0020 THS Data Interrupt Status Register (Default Value: 0x0000_0000)

Offset: 0x0020

Register Name: THS_DATA_INTS

Bit

Read/Write

Default/Hex

Description

31:3

/

/

/

R/W1C

0x0

THS2_DATA_IRQ _STS
Data interrupt status for sensor2
Write ‘1’ to clear this interrupt.

R/W1C

0x0

THS1_DATA_IRQ _STS
Data interrupt status for sensorl
Write ‘1’ to clear this interrupt.

R/W1C

0x0

THSO_DATA_IRQ _STS
Data interrupt status for sensorO
Write ‘1’ to clear this interrupt.
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3.10.6.8. 0x0024 THS Shut Interrupt Status Register (Default Value: 0x0000_0000)
Offset: 0x0024 Register Name: THS_SHUT_INTS
Bit Read/Write | Default/Hex | Description
31:3 / / /
SHUT_INT2_STS

2 R/W1C 0x0 Shutdown interrupt status for sensor2
Write ‘1’ to clear this interrupt.
SHUT_INT1_STS

1 R/W1C 0x0 Shutdown interrupt status for sensorl
Write ‘1’ to clear this interrupt.
SHUT_INTO_STS

0 R/W1C 0x0 Shutdown interrupt status for sensorO
Write ‘1’ to clear this interrupt.

3.10.6.9. 0x0028 THS Alarm Off Interrupt Status Register (Default Value: 0x0000_0000)

Offset: 0x0028 Register Name: THS_ALARM_INTS

Bit Read/Write | Default/Hex | Description

31:3 / / /
ALARM_ OFF2_STS

2 R/W1C 0x0 Alarm interrupt off pending for sensor2
Write ‘1’ to clear this interrupt.
ALARM_ OFF1_STS

1 R/W1C 0x0 Alarm interrupt off pending for sensorl
Write ‘1’ to clear this interrupt.
ALARM_ OFFO_STS

0 R/W1C 0x0 Alarm interrupt off pending for sensor0
Write ‘1’ to clear this interrupt.

3.10.6.10. 0x002C THS Alarm Interrupt Status Register (Default Value: 0x0000_0000)

Offset: 0x002C Register Name: THS_ALARM_INTS

Bit Read/Write | Default/Hex | Description

31:3 / / /
ALARM_INT2_STS

2 R/W1C 0x0 Alarm interrupt pending for sensor2
Write ‘1’ to clear this interrupt.
ALARM_INT1_STS

1 R/W1C 0x0 Alarm interrupt pending for sensorl
Write ‘1’ to clear this interrupt.

0 R/W1C 0x0 ALARM_INTO_STS
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Alarm interrupt pending for sensor0

Write ‘1’ to clear this interrupt.

3.10.6.11. 0x0030 Median Filter Control Register(Default Value: 0x0000_0001)

Offset: 0x0030 Register Name: THS_FILTER

Bit Read/Write | Default/Hex | Description

31:3 / / /

FILTER_EN
Filter Enable
0: Disable

1: Enable

2 R/W 0x0

FILTER_TYPE
Average Filter Type
00: 2

01:4

10: 8

11: 16

1:0 R/W Ox1

3.10.6.12. 0x0040 THSO Alarm Threshold Control Register(Default Value: 0x05A0_0684)

Offset: 0x0040 Register Name: THSO_ALARM_CTRL
Bit Read/Write | Default/Hex | Description
31:28 / / /

ALARMO_T_HOT

27:16 R/W 0x5A0
Thermal Sensor0 alarm threshold for hot temperature

15:12 / / /

ALARMO_T_HYST

11:0 R/W 0x684 )
Thermal Sensor0 alarm threshold for hysteresis temperature

3.10.6.13. 0x0044 THS1 Alarm Threshold Control Register(Default Value: 0x05A0_0684)

Offset: 0x0044 Register Name: THS1_ALARM_CTRL
Bit Read/Write | Default/Hex | Description
31:28 / / /

ALARM1_T_HOT

27:16 R/W O0x5A0
Thermal Sensorl alarm threshold for hot temperature

15:12 / / /

ALARM1_T_HYST

11:0 R/W 0x684 )
Thermal Sensorl alarm threshold for hysteresis temperature
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3.10.6.14. 0x0048 THS2 Alarm Threshold Control Register(Default Value: 0Ox05A0_0684)

Offset: 0x0048 Register Name: THS2_ALARM_CTRL
Bit Read/Write | Default/Hex | Description
31:28 / / /

ALARM2_T_HOT

27:16 R/W O0x5A0
Thermal Sensor2 alarm threshold for hot temperature

15:12 / / /

ALARM2_T_HYST

11:0 R/W 0x684 _
Thermal Sensor2 alarm threshold for hysteresis temperature

3.10.6.15. 0x0080 THSO&1 Shutdown Threshold Control Register (Default Value: 0x04E9_04E9)

Offset: 0x0080 Register Name: THS01_SHUTDOWN_CTRL
Bit Read/Write | Default/Hex Description
31:28 / / /
SHUT1_T_HOT
27:16 R/W Ox4E9
Thermal Sensorl shutdown threshold for hot temperature
15:12 / / /
SHUTO_T_HOT
11:0 R/W Ox4E9 -
Thermal Sensor0 shutdown threshold for hot temperature

3.10.6.16. 0x0084 THS2 Shutdown Threshold Control Register (Default Value: 0x0000_04E9)

Offset: 0x0084 Register Name: THS2_SHUTDOWN_CTRL
Bit Read/Write | Default/Hex Description
31:28 / / /
SHUT2_T_HOT
11:.0 R/W Ox4E9 T
Thermal Sensor2 shutdown threshold for hot temperature

3.10.6.17. Ox00A0 THSO&1 Calibration Data Register (Default Value: 0x0800_0800)

Offset: 0Xx00A0 Register Name: THS01_CDATA
Bit Read/Write | Default/Hex | Description
31:28 / / /
THS1_CDATA
27:16 R/W 0x800 - . )
Thermal Sensor1 calibration data
15:12 / / /
THSO CDATA
11:0 R/W 0x800 - o
Thermal SensorO calibration data
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3.10.6.18. 0x00A4 THS2 Calibration Data Register (Default Value: 0x0000_0800)
Offset: 0x00A4 Register Name: THS2_CDATA
Bit Read/Write | Default/Hex Description
31:12 / / /

THS2 CDATA
11:0 R/W 0x800 - ) )
Thermal Sensor2 calibration data
3.10.6.19. 0x00CO THSO Data Register(Default Value: 0x0000_0000)
Offset: 0x00CO Register Name: THSO_DATA
Bit Read/Write | Default/Hex | Description
31:12 / / /
THSO_DATA
11:0 R 0x0
Temperature measurement data of sensorQ
3.10.6.20. 0x00C4 THS1 Data Register(Default Value: 0x0000_0000)
Offset: 0x00C4 Register Name: THS1_DATA
Bit Read/Write | Default/Hex | Description
31:12 / / /
THS1_DATA
11:0 R 0x0
Temperature measurement data of sensorl
3.10.6.21. 0x00C8 THS2 Data Register(Default Value: 0x0000_0000)
Offset: 0x00C8 Register Name: THS2_DATA
Bit Read/Write | Default/Hex Description
31:12 / / /
THS2_DATA
11:0 R 0x0
Temperature measurement data of sensor2
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3.11. IOMMU

3.11.1. 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
e Supports DEO, VE, CSI, ISP, G2D parallel address mapping

*  Supports DEO, VE, CSI, ISP, G2D bypass function independently

*  Supports DEO, VE, CSI, ISP, G2D prefetch independently

*  Supports DEO, VE, CSI, ISP, G2D interrupt handing mechanism independently

*  Supports 2 levels TLB (levell 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

3.11.2. Block Diagram

The internal module of IOMMU mainly has the following parts.

Micro TLB: levell TLB, 64 words. Each peripheral corresponds to a TLB, which caching the level2 page table for the
peripheral.

Macro TLB: level2 TLB, 4K words. Each peripheral shares a level2 TLB for caching the level2 page table.

Prefetch Logic: Each Micro TLB corresponds to a Prefetch Logic. By monitoring each master device to predict the bus
access, the secondary page table corresponding to the address to be accessed can be read from memory and stored in
the secondary TLB to improve hit ratio.

PTW Logic: Page Table Walk, mainly contains PTW Cache and PTW. The PTW Cache is used to store the levell page
table; when the virtual address VA missed in the levell and level2 TLB, it will trigger the PTW. PTW Cache can store
512 levell page tables, that is, 512 words.

PMU: Performance Monitoring Unit, which is used to count hit efficiency and latency.

APB Interface: IOMMU register instantiation module. CPU reads and writes the IOMMU register by APB bus.

Figure 3-24 shows the internal block diagram of IOMMU.
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erved

-

VA->PA Translation

Figure 3- 24. IOMMU Block Diagram

Table 3- 10. Correspondence Relation between Master and Module

Master Number Module
MasterO DEO
Masterl Reserved
Master2 VE
Master3 CslI
Master4 ISP
Master5 G2D
Master6 Reserved

3.11.3. Operations and Functional Descriptions

3.11.3.1. Clock Sources

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

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

3.11.3.2. Operation Modes

3.11.3.2.1. Initialization

*  Release the IOMMU reset signal by writing 1 to the bit[31] of the IOMMU Reset Register,;
*  Write the base address of the first TLB to the IOMMU Translation Table Base Register;

e  Setthe IOMMU Interrupt Enable Register,;

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

3.11.3.2.2. Address Changing

In the process of address mapping, The peripheral virtual address VA[31:12] are retrieved in the Levell TLB, when TLB
hits, the mapping finished, or they are retrieved in the Level2 TLB in the same way. If TLB hits, it will write the hit
mapping to the Levell TLB, and hits in Levell TLB. If Levell and Level2 TLB are retrieved fail, it will trigger the PTW.
After opening peripheral bypass function by setting 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 hits, 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.

J Micro TLB miss, Macro 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 misses, then continue to search Macro TLB;

c). If Macro TLB hits, it will return the Level2 page table to Micro TLB;

d). Micro TLB receives the page table, and puts it to Micro TLB(if this Micro TLB is full, there has replace activities), at
the same time, sends 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.

J Micro TLB miss, Macro 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 Level2 page table;

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

c). If Macro TLB misses, then it will send the request to the PTW to return the corresponding page table;
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d). PTW first accesses PTW Cache, confirms that the required Levell page table exists 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 Level2 page table (may happen replace activities), and will return the Level2 page table to
Micro 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.

J Micro TLB miss, Macro 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;

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

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

e). PTW accesses memory, gets the corresponding Levell page table and stores in the PTW Cache; (may happen
replace activities)

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 checking always performs in the address conversion;

b). Once the permission checking makes mistake, the 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 is checked 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.
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A

— 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( that is two page tables) need to be invalidated.

* Invalid Level2 page table
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.

m 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(that is two page tables) need to be invalidated.

The internal address switch process shows in Figure 3-25.
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Figure 3- 25. Internal Switch Process

3.11.3.2.3. VA-PA Mapping

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

*  All peripherals connected to IOMMU use the same virtual address space;

* The virtual address space of the peripherals can overlap;

*  Different virtual addresses can map to the same physical address space;

Base address of the page table is defined by software, and it needs 16 KB address alignment; Page table of the Level2
table item needs 1 KB address alignment. A complete VA-PA address translation process is shown in Figure 3-26.

77777777777777777777 31 14 0
i IOMMU_TTB_REG i Start address of Levell page table ‘ ‘
7777777777777777777 31 2019 1211 0
i Virtual address(VA) i ‘ Index of Levell page table ‘ Index of Level2 page table|Offset within page
\ 4 1413 210
NG et pag e | mden o vl poge bl 00
| pagetable | | Strtaddressof levell page table ] Index of Levell page table | 00,
-
{1 Read data from the address i
31 \ 4 10 210
" Levell pagetable |
! I Start address of Level2 page table Reserved 01
,,,,,,, entry ______ i
- 109 i 210
| Address of Level2 | ‘ Start address of Level2 page table ‘ Index of Level2 page table ‘ 00 ‘
| ____pagetable ____ .
é i Read data from the address |
31 v 1 7 4 10
" "Level2 pagetable | ‘ . ‘ ‘ ‘ ‘ ‘ ‘
L 7777777 e ntry,,,,,,,J Phy5|calrbase address ACI 1
77777777777777777777 31 1211 i 0
LFPY?E{%[‘{{‘{E{SQ{'\U ‘ Physical base address ‘ Offset within page ‘

Figure 3- 26. VA-PA Switch Process

3.11.3.2.4. Clear and Invalidate TLB

When multi 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 access to TLB or Cache, 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. The invalid TLB supports two modes.
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(1) ModeO

Firstly, set IOMMU TLB Invalidation Mode Select Register to 0 to select modeO;
Secondly, write target address to IOMMU TLB Invalidation Address Register;
Thirdly, set configuration values to IOMMU TLB Invalidation Address Mask Register, the requirements are as follows:

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

*  The higher bit of IOMMU TLB Invalidation Address Mask Register must be continuous 1, the lower bit must
be continuous 0, for example, 0xfffff000, Oxffffe000, Oxffffc000, Oxffff8000, Oxffff0000 belongs to the legal
value; and 0xffffd000, Oxffffb000, 0xffffa000, Oxffff9000, Oxffff7000 belongs to illegal values.

Finally, configure IOMMU TLB Invalidation Enable Register to enable invalid operation. Among the way to determine
the invalid address is to get maximum valid bit and determine target address range by target address AND mask
address. The process is shown as follows.

3 IOMMU_TLB_IVLD_ADDR_REG, REGO ; | IOMMU_TLB_IVLD_ADDR_MASK_REG, REG1 |
31 11 0 31 Yy 11 0
SOOI ol efo[ofo[oofofele]  [<[s[s[x[s[ <[ s[s[s[ o] J[x[s[o[o[de[o[o[o[o[e[efe[e[o[g
i The result of AND i i 11<y<31 i
! bit[31]~bit[Y+1]=1 |
,,,,,,,,,,,,,,,,,,,,,,, 31 ¢Z 1 0 L bit[Y]~bit[11]=0 |

! x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘xo‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘o‘

,,,,,,,,,,,,,,,,,,

bit[z+1]=1
I bit[z]~bit[11)=0 |

H_ADDR[Z:11] && REG1[Z:11] = L_ADDR[Z:11], thatis0;
Fetch max value of H_ADDR[Z:11], thatis maximum address

Figure 3- 27. 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, only target address is invalid.

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 OXxEEEE0000 to OXEEEEF000.

c). When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFFC000, the value of IOMMU TLB
Invalidation Address Register is OXEEEE800O, then target address range is from OXEEEE8000 to OXEEEEBOQO.

d). When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFF8000, the value of IOMMU TLB
Invalidation Address Register is OXEEEEC0QO, then target address range is from OXEEEE8000 to OXEEEEFQ00.

e). When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFFCO00, the value of IOMMU TLB
Invalidation Address Register is OXEEEEOQQO, then target address range is from OXEEEE0000 to OXEEEE3000.

(2) Model

Firstly, set IOMMU TLB Invalidation Mode Select Register to 1 to select model;
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Secondly, set the starting address of invalid TLB by IOMMU TLB Invalidation Start Address Register, and set the
ending address of invalid TLB by IOMMU TLB Invalidation Start Address Register;

Finally, configure IOMMU TLB Invalidation Enable Register to enable invalid operation, then invalid related TLB
operation can be completed.

3.11.3.3. Page Table Format
3.11.3.3.1. 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- 28. Levell Page Table Format

Bit[31:10]: Base address of Level2 page table;
Bit[9:2]: Reserved;
Bit[1:0]: 01 is valid page table; others are fault;

3.11.3.3.2. Level2 Page Table

The format of Level2 page table is as follows.

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

Figure 3- 29. 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

3.11.3.3.3. Permission Index

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

S92 1190 .9 8 F B 5 4.3 2 71 0
WIRIW RIW|RIW|IR|W|R|{W|R|W[R

Figure 3- 30. Read/Write Permission Control

Bit[1:0]/Bit[17:16]: Master0 read/write permission control;
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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;
Bit[13:12]/Bit[29:28]: Master6 read/write permissiom 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 ACI and Domain is as follows.

Table 3- 11. Relation between ACl and Domain

ACI Domain Register

0 Domain O IOMMU Domain Authority Control Register 0
1 Domain 1 IOMMU Domain Authority Control Register 0
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 Register 7

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

IOMMU Domain Authority Control Register.

3.11.4. Programming Guidelines

3.11.4.1. IOMMU Reset

Before the IOMMU module software reset operation, make sure IOMMU is never opened, or all bus operations are

completed, or DRAM and peripherals already open the corresponding switch, to shield the influence of IOMMU reset.

3.11.4.2. 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.
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3.11.4.3. 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.

3.11.4.4. 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.

3.11.4.5. Read/Write VA Data

For virtual address, read and write the corresponding physical address data to make sure whether IOMMU module
address mapping function is normal. 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 the operation is finished, check if the results are as expected.

3.11.4.6. PMU Statistics

When PMU function is used for the first time, set IOMMU PMU Enable Register to enable statistics function; when
reading the relevant Register, clear the enable bit of IOMMU PMU Enable Register; when PMU function is used next
time, first IOMMU PMU Clear Register is set, after counter is cleared, set the enable bit of IOMMU PMU Enable
Register.

Given a Level2 page table administers continuous 4KB 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 the 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

3.11.5. Register List

Module Name Base Address

IOMMU 0x030F0000
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Register Name Offset Description

IOMMU_RESET _REG 0x0010 IOMMU ResetRegister

IOMMU_ENABLE_REG 0x0020 IOMMU EnableRegister
IOMMU_BYPASS_REG 0x0030 IOMMU BypassRegister
IOMMU_AUTO_GATING_REG 0x0040 IOMMU Auto GatingRegister
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 BaseRegister
IOMMU_TLB_ENABLE_REG 0x0060 IOMMU TLB EnableRegister
IOMMU_TLB_PREFETCH_REG 0x0070 IOMMU TLB PrefetchRegister
IOMMU_TLB_FLUSH_ENABLE_REG 0x0080 IOMMU TLB Flush Enable Register
IOMMU_TLB_IVLD_MODE_SEL_REG 0x0084 IOMMU TLB Invalidation Mode Select Register
IOMMU_TLB_IVLD_STA_ADDR_REG 0x0088 IOMMU TLB Invalidation Start Address Register
IOMMU_TLB_IVLD_END_ADDR_REG 0x008C IOMMU TLB Invalidation End Address 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
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 0
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 0x00CO0 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 0x00DO0 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 0
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 0x0128 IOMMU Interrupt Error Address Register 6
IOMMU_INT_ERR_ADDR_REG7 0x0130 IOMMU Interrupt Error Address Register 7
IOMMU_INT_ERR_ADDR_REGS8 0x0134 IOMMU Interrupt Error Address Register 8
IOMMU_INT_ERR_DATA_REGO 0x0150 IOMMU Interrupt Error Data Register O
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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_REG5 0x0164 IOMMU Interrupt Error Data Register 5
IOMMU_INT_ERR_DATA_REG6 0x0168 IOMMU Interrupt Error Data Register 6
IOMMU_INT_ERR_DATA_REG7 0x0170 IOMMU Interrupt Error Data Register 7
IOMMU_INT_ERR_DATA_REGS8 0x0174 IOMMU Interrupt Error Data Register 8
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 0
IOMMU_PMU_ACCESS_HIGH_REGO 0x0234 IOMMU PMU Access High Register 0
IOMMU_PMU_HIT_LOW_REGO 0x0238 IOMMU PMU Hit Low Register O
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
IOMMU_PMU_HIT_HIGH_REG1 0x024C 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 0x0290 IOMMU PMU Access Low Register 6
IOMMU_PMU_ACCESS_HIGH_REG6 0x0294 IOMMU PMU Access High Register 6
IOMMU_PMU_HIT_LOW_REG6 0x0298 IOMMU PMU Hit Low Register 6
IOMMU_PMU_HIT_HIGH_REG6 0x029C IOMMU PMU Hit High Register 6
IOMMU_PMU_ACCESS_LOW_REG7 0x02D0 IOMMU PMU Access Low Register 7
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IOMMU_PMU_ACCESS_HIGH_REG7 0x02D4 IOMMU PMU Access High Register 7
IOMMU_PMU_HIT_LOW_REG7 0x02D8 IOMMU PMU Hit Low Register 7
IOMMU_PMU_HIT_HIGH_REG7?7 0x02DC IOMMU PMU Hit High Register 7
IOMMU_PMU_ACCESS_LOW_REGS8 0x02EO0 IOMMU PMU Access Low Register 8
IOMMU_PMU_ACCESS_HIGH_REG8 0x02E4 IOMMU PMU Access High Register 8
IOMMU_PMU_HIT_LOW_REGS8 0x02E8 IOMMU PMU Hit Low Register 8
IOMMU_PMU_HIT_HIGH_REGS8 0x02EC IOMMU PMU Hit High Register 8
IOMMU_PMU_TL_LOW_REGO 0x0300 IOMMU Total Latency Low Register 0
IOMMU_PMU_TL_HIGH_REGO 0x0304 IOMMU Total Latency High Register 0
IOMMU_PMU_ML _REGO 0x0308 IOMMU Max Latency 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_ML _REG1 0x0318 IOMMU Max Latency 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_ML _REG2 0x0328 IOMMU Max Latency 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_ML _REG3 0x0338 IOMMU Max Latency 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_ML _REG4 0x0348 IOMMU Max Latency 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
IOMMU_PMU_ML _REG5 0x0358 IOMMU Max Latency Register 5
IOMMU_PMU_TL_LOW_REG6 0x0360 IOMMU Total Latency Low Register 6
IOMMU_PMU_TL_HIGH_REG6 0x0364 IOMMU Total Latency High Register 6
IOMMU_PMU_ML _REG6 0x0368 IOMMU Max Latency Register 6

3.11.6. Register Description

3.11.6.1. 0x0010 IOMMU Reset Register (Default Value: 0x8003_007F)

Offset: 0x0010

Register Name: IOMMU_RESET _REG

Bit Read/Write Default/Hex Description
IOMMU_RESET
IOMMU Software Reset Switch
0: Set reset signal
1: Release reset signal
31 R/W 0x1

effects of IOMMU reset.

Before IOMMU software reset operation, ensure IOMMU never be
opened; Or all bus operations are completed; Or DRAM and the
peripherals have opened the corresponding switch, for shielding the
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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 to reset 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 to reset PTW Cache
individually.

15:7

/

R/W

Ox1

MASTER6_RESET

Master6 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Master6 occurs abnormal, the bit is used to reset PTW Cache
individually.

R/W

Ox1

MASTERS_RESET

Master5 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Master5 occurs abnormal, the bit is used to reset PTW Cache
individually.

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 to reset PTW Cache

individually.

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 to reset PTW Cache

individually.

R/W

0Ox1

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 to reset PTW Cache

individually.

1

R/W

Ox1

MASTER1_RESET
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Masterl address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Masterl occurs abnormal, the bit is used to reset PTW Cache

individually.

R/W

Ox1

MASTERO_RESET

Master0O address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Master0 occurs abnormal, the bit is used to reset PTW Cache
individually.

3.11.6.2. 0x0020 IOMMU Enable Register (Default Value: 0x0000_0000)

Offset: 0x0020

Register Name: IOMMU_ENABLE_REG

Bit Read/Write Default/Hex Description

31:1 / / /
ENABLE
IOMMU module enable switch
0: Disable IOMMU

0 R/W 0x0 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)

3.11.6.3. 0x0030 IOMMU Bypass Register (Default Value: 0x0000_007F)

Offset: 0x0030

Register Name: IOMMU_BYPASS_REG

Bit

Read/Write

Default/Hex

Description

31:7

/

/

/

R/W

Ox1

MASTER6_BYPASS

Master6 bypass switch

After bypass function is opened, IOMMU can not map the address of
Master6 sending, and directly output the virtual address to MBUS as
physical address.

0: Disable bypass function

1: Enable bypass function

R/W

Ox1

MASTER5_BYPASS

Master5 bypass switch

After bypass function is opened, IOMMU can not map the address of
Master5 sending, and directly output the virtual address to MBUS as
physical address.

0: Disable bypass function
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1: Enable bypass function

4 R/W

Ox1

MASTER4_BYPASS

Master4 bypass switch

After bypass function is opened, IOMMU can not map the address
Master4d sending, and directly output the virtual address to MBUS
physical address.

0: Disable bypass function

1: Enable bypass function

of
as

3 R/W

Ox1

MASTER3_BYPASS

Master3 bypass switch

After bypass function is opened, IOMMU can not map the address
Master3 sending, and directly output the virtual address to MBUS
physical address.

0: Disable bypass function

1: Enable bypass function

of
as

2 R/W

Ox1

MASTER2_BYPASS

Master2 bypass switch

After bypass function is opened, IOMMU can not map the address
Master2 sending, and directly output the virtual address to MBUS
physical address.

0: Disable bypass function

1: Enable bypass function

of
as

1 R/W

Ox1

MASTER1_BYPASS

Masterl bypass switch

After bypass function is opened, IOMMU can not map the address
Masterl sending, and directly output the virtual address to MBUS
physical address.

0: Disable bypass function

1: Enable bypass function

of
as

0 R/W

Ox1

MASTERO_BYPASS

Master0 bypass switch

After bypass function is opened, IOMMU can not map the address
MasterO sending, and directly output the virtual address to MBUS
physical address.

0: Disable bypass function

1: Enable bypass function

of
as

O

— 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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3.11.6.4. 0x0040 IOMMU Auto Gating Register (Default Value: 0x0000_0001)

Offset: 0x0040 Register Name: IOMMU_AUTO_GATING_REG
Bit Read/Write Default/Hex Description
31:1 / / /

IOMMU_AUTO_GATING
IOMMU circuit auto gating control.
0 R/W 0x1 The purpose is decreasing power consumption of the module.

0: Disable auto gating function

1: Enable auto gating function

3.11.6.5. 0x0044 IOMMU Write Buffer Control Register (Default Value: 0x0000_007F)

Offset: 0x0044 Register Name: IOMMU_WBUF_CTRL_REG
Bit Read/Write Default/Hex Description

31:7 / / /

6 R/W 0x1 Reserved

MASTER5_WBUF_CTRL

Master5 write buffer control bit

5 R/W 0x1 0: Disable write buffer

1: Enable write buffer

Note: G2D does not write buffer, so the bit is invalid.

MASTER4_WBUF_CTRL

Master4 write buffer control bit
4 R/W ox1 . _
0: Disable write buffer

1: Enable write buffer

MASTER3_WBUF_CTRL

Master3 write buffer control bit
3 R/W ox1 . _
0: Disable write buffer

1: Enable write buffer

MASTER2_WBUF_CTRL

Master2 write buffer control bit
2 R/W ox1 _ _
0: Disable write buffer

1: Enable write buffer

MASTER1_WBUF_CTRL

Masterl write buffer control bit
1 R/W ox1 , ,
0: Disable write buffer

1: Enable write buffer

MASTERO_WBUF_CTRL
Master0 write buffer control bit
0: Disable write buffer

1: Enable write buffer

0 R/W Ox1
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3.11.6.6. 0x0048 IOMMU Out Of Order Control Register (Default Value: 0x0000_007F)

Offset: 0x0048

Register Name: IOMMU_OOO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31:7

/

/

/

R/W

Ox1

MASTER6_OOO_CTRL
Master6 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

R/W

Ox1

MASTER5_OOO_CTRL
Master5 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

R/W

Ox1

MASTER4_00OO_CTRL
Master4 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

R/W

Ox1

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

R/W

Ox1

MASTER2_OOO_CTRL
Master2 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

R/W

Ox1

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

R/W

Ox1

MASTERO_OOO_CTRL
Master0 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order

3.11.6.7. 0x004C IOMMU 4KB Boundary Protect Control Register (Default Value: 0x0000_007F)

Offset: 0x004C

Register Name: IOMMU_4KB_BDY_PRT_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31:7

/

/

/

R/W

Ox1

MASTER6_4KB_BDY_PRT_CTRL

Master6 4KB boundary protect control bit
0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 220




( Auwiner
System

MASTERS_4KB_BDY_PRT_CTRL

Master4 4KB boundary protect control bit
5 R/W 0x1 .
0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

MASTER4_4KB_BDY_PRT_CTRL

Master4 4KB boundary protect control bit
4 R/W ox1 .
0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

MASTER3_4KB_BDY_PRT_CTRL

Master3 4KB boundary protect control bit
3 R/W ox1 _
0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

MASTER2_4KB_BDY_PRT_CTRL

Master2 4KB boundary protect control bit
2 R/W ox1 _
0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

MASTER1_4KB_BDY_PRT_CTRL

Masterl 4KB boundary protect control bit
1 R/W 0x1 .
0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

MASTERO_4KB_BDY_PRT_CTRL

MasterQ0 4KB boundary protect control bit
0 R/W 0x1 .
0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

A

— NOTE
When the virtual address sent by master is over the 4KB boundary, 4KB protection unit will split it into two serial
access.

3.11.6.8. 0x0050 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.
When operating the register, IOMMU address mapping function must be

31:14 R/W 0x0 . . i
closed, namely IOMMU_ENABLE_REG is 0; Or Bypass function of all main
equipment is set to 1, or no the state of transfer bus commands (such as
setting).

13:0 / / /
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3.11.6.9. 0x0060 IOMMU TLB Enable Register (Default Value: 0x0003_007F)

Offset: 0x0060 Register Name: IOMMU_TLB_ENABLE_REG

Bit Read/Write Default/Hex Description

31:18 / / /

PTW_CACHE_ENABLE
PTW Cache enable bit
0: Disable
1: Enable

17 R/W Ox1

MACRO_TLB_ENABLE
Macro TLB enable bit
0: Disable
1: Enable

16 R/W Ox1

15:7 / / /

MICRO_TLB6_ENABLE
Micro TLB6 enable bit
0: Disable
1: Enable

6 R/W 0x1

MICRO_TLB5_ENABLE
Micro TLB5 enable bit
0: Disable
1: Enable

5 R/W 0x1

MICRO_TLB4_ENABLE
Micro TLB4 enable bit
0: Disable
1: Enable

4 R/W 0x1

MICRO_TLB3_ENABLE
Micro TLB3 enable bit
0: Disable
1: Enable

3 R/W 0x1

MICRO_TLB2_ENABLE
Micro TLB2 enable bit
0: Disable
1: Enable

2 R/W 0x1

MICRO_TLB1_ENABLE
Micro TLB1 enable bit
0: Disable
1: Enable

1 R/W 0x1

MICRO_TLBO_ENABLE
Micro TLBO enable bit
0: Disable
1: Enable

0 R/W 0x1
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3.11.6.10. 0x0070 IOMMU TLB Prefetch Register (Default Value: 0x0000_0000)

Offset: 0x0070

Register Name: IOMMU_TLB_PREFETCH_REG

Bit Read/Write

Default/Hex

Description

31:7 /

/

/

6 R/W

0x0

MICRO_TLB6_PREFETCH
Micro TLB6 prefetch enable
0: Disable

1: Enable

5 R/W

0x0

MICRO_TLB5_PREFETCH

Micro TLB5 prefetch enable

0: Disable

1: Enable

Note: When G2D accesses DDR, the prefetch function is suggested to
disable.

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

2 R/W

0x0

MICRO_TLB2_PREFETCH
Micro TLB2 prefetch enable
0: Disable

1: Enable

1 R/W

0x0

MICRO_TLB1_PREFETCH
Micro TLB1 prefetch enable
0: Disable

1: Enable

0 R/W

0x0

MICRO_TLBO_PREFETCH
Micro TLBO prefetch enable
0: Disable

1: Enable

3.11.6.11. 0x0080 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 |/ / /
PTW_CACHE_FLUSH
17 R/WAC 0x0 Clear PTW Cache
0: No clear operation or clear operation completed
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1: Enable is cleared
After Flush operation completes, the bit can clear 0 automatically.

MACRO_TLB_FLUSH

Clear Macro TLB

16 R/WAC 0x0 0: No clear operation or clear operation completed

1: Enable is cleared

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

15:7 / / /

MICRO_TLB6_FLUSH

Clear Micro TLB6

6 R/WAC 0x0 0: No clear operation or clear operation completed

1: Enable is cleared

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

MICRO_TLB5_FLUSH

Clear Micro TLB5

5 R/WAC 0x0 0: No clear operation or clear operation completed

1: Enable is cleared

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

MICRO_TLB4_FLUSH

Clear Micro TLB4

4 R/WAC 0x0 0: No clear operation or clear operation completed

1: Enable is cleared

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

MICRO_TLB3_FLUSH

Clear Micro TLB3

3 R/WAC 0x0 0: No clear operation or clear operation completed

1: Enable is cleared

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

MICRO_TLB2_FLUSH

Clear Micro TLB2

2 R/WAC 0x0 0: No clear operation or clear operation completed

1: Enable is cleared

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

MICRO_TLB1_FLUSH

Clear Micro TLB1

1 R/WAC 0x0 0: No clear operation or clear operation completed

1: Enable is cleared

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

MICRO_TLBO_FLUSH
Clear Micro TLB1

0 R/WAC 0x0 0: No clear operation or clear operation completed
1: Enable is cleared

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

(L]

— NOTE
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When performing flush operation, all TLB/Cache access will be paused.
Before flush starts, the operation that has entered TLB continues to complete.
3.11.6.12. 0x0084 IOMMU TLB Invalidation Mode Select Register (Default Value: 0x0000_0000)
Offset: 0x0084 Register Name: IOMMU_TLB_IVLD_MODE_SEL_REG
Bit Read/Write Default/Hex Description
31:1 / / /
TLB_IVLD_MODE_SEL
0 R/W 0x0 0: Use invalid TLB with Mask mode
1: Use invalid TLB with Start and End mode
3.11.6.13. 0x0088 IOMMU TLB Invalidation Start Address Register (Default Value: 0x0000_0000)
Offset: 0x0088 Register Name: IOMMU_TLB_IVLD_STA_ADDR_REG
Bit Read/Write Default/Hex Description
TLB_IVLD_STA_ADDR
31:12 | R/W 0x0 o ,
TLB invalid address, 4KB aligned.
11:0 / / /
3.11.6.14. 0x008C IOMMU TLB Invalidation End Address Register (Default Value: 0x0000_0000)
Offset: 0x008C Register Name: IOMMU_TLB_IVLD_END_ADDR_REG
Bit Read/Write Default/Hex Description
TLB_IVLD_END_ADDR
31:12 R/W 0x0 T .
TLB invalid address, 4KB aligned.
11:0 / / /
3.11.6.15. 0x0090 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 T .
TLB invalid address, 4KB aligned
11:0 / / /
Operation:
1) Set the virtual address which needs to be operated in IOMMU_TLB_IVLD_ADDR_REG.
2) Set the mask of virtual address which needs to be operated in IOMMU_TLB_IVLD_ADDR_MASK_REG.
3)  Write ‘1’ to IOMMU_TLB_IVLD_ENABLE_REG[0].
4) Read IOMMU_TLB_IVLD_ENABLE_REG[0], when it is ‘0’, it indicates that invalidation behavior is finished.
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A

— NOTE

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.

3.11.6.16. 0x0094 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

TLB_IVLD_ADDR_MASK
31:12 | R/W 0x0 - - - . _

TLB invalid address mask register, 4KB aligned
11:0 / / /

3.11.6.17. 0x0098 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.

3.11.6.18. 0x00A0 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 T ,

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

3.11.6.19. 0x00A8 IOMMU PC Invalidation Enable Register (Default Value: 0x0000_0000)

Offset: 0x00A8

Register Name: IOMMU_PC_IVLD_ENABLE_REG

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 226




( Auwiner
System

Bit Read/Write Default/Hex Description

31:1 / / /

PC_IVLD_ENABLE

Enable PTW Cache invalid operation

0: No-operation or operation completed

0 R/WAC 0x0 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.

3.11.6.20. 0x00BO 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

31:30 / / /

DM1_M6_WT_AUT_CTRL

Domainl write permission control for master6
29 R/W 0x0 ) . ]
0: The write-operation is permitted

1: The write-operation is prohibited

DM1_M6_RD_AUT_CTRL

Domain1 read permission control for master6
28 R/W 0x0 o .
0: The read-operation is permitted

1: The read-operation is prohibited

DM1_M5_WT_AUT_CTRL

Domainl write permission control for master5
27 R/W 0x0 . L .
0: The write-operation is permitted

1: The write-operation is prohibited

DM1_M5_RD_AUT_CTRL

Domainl read permission control for master5
26 R/W 0x0 . ]
0: The read-operation is permitted

1: The read-operation is prohibited

DM1_M4_WT_AUT_CTRL

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

1: The write-operation is prohibited

DM1_M4_RD_AUT_CTRL

Domain1l read permission control for master4
24 R/W 0x0 . .
0: The read-operation is permitted

1: The read-operation is prohibited

DM1_M3_WT_AUT_CTRL

Domainl write permission control for master3
23 R/W 0x0 ) o .
0: The write-operation is permitted

1: The write-operation is prohibited

22 R/W 0x0 DM1_M3_RD_AUT_CTRL
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Domain1 read permission control for master3
0: The read-operation is permitted
1: The read-operation is prohibited

21

R/W

0x0

DM1_M2_WT_AUT_CTRL

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

1: The write-operation is prohibited

20

R/W

0x0

DM1_M2_RD_AUT_CTRL
Domain1 read permission control for master2
0: The read-operation is permitted
1: The read-operation is prohibited

19

R/W

0x0

DM1_M1_WT_AUT_CTRL
Domainl write permission control for masterl
0: The write-operation is permitted

1: The write-operation is prohibited

18

R/W

0x0

DM1_M1_RD_AUT_CTRL

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

1: The read-operation is prohibited

17

R/W

0x0

DM1_MO_WT_AUT_CTRL

Domainl write permission control for masterQ
0: The write-operation is permitted

1: The write-operation is prohibited

16

R/W

0x0

DM1_MO_RD_AUT_CTRL
Domain1 read permission control for masterO
0: The read-operation is permitted
1: The read-operation is prohibited

15:14

/

13

0x0

DMO_M6_WT_AUT_CTRL

Domain0 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

12

0x0

DMO_M6_RD_AUT_CTRL

Domain0 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

11

0x0

DMO_M5_WT_AUT_CTRL

DomainO write permission control for master5
0: The write-operation is permitted

1: The write-operation is prohibited

10

0x0

DMO_M5_RD_AUT_CTRL

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

1: The read-operation is prohibited

9

R

0x0

DMO_M4_WT_AUT_CTRL
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Domain0 write permission control for master4
0: The write-operation is permitted
1: The write-operation is prohibited

DMO_M4_RD_AUT_CTRL

DomainO read permission control for master4
8 R 0x0 o )
0: The read-operation is permitted

1: The read-operation is prohibited

DMO_M3_WT_AUT_CTRL
Domain0 write permission control for master3
7 R 0x0 . L .
0: The write-operation is permitted

1: The write-operation is prohibited

DMO_M3_RD_AUT_CTRL

Domain0 read permission control for master3
6 R 0x0 o )
0: The read-operation is permitted

1: The read-operation is prohibited

DMO_M2_WT_AUT_CTRL

Domain0 write permission control for master2
5 R 0x0 ) o ]
0: The write-operation is permitted

1: The write-operation is prohibited

DMO_M2_RD_AUT_CTRL

DomainO read permission control for master2
4 R 0x0
0: The read-operation is permitted

1: The read-operation is prohibited

DMO_M1_WT_AUT_CTRL
Domain0 write permission control for masterl
3 R 0x0 ) o )
0: The write-operation is permitted

1: The write-operation is prohibited

DMO_M1_RD_AUT_CTRL

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

1: The read-operation is prohibited

DMO_MO_WT_AUT_CTRL

1 R 0x0 Domain0 write permission control for master0
X

0: The write-operation is permitted

1: The write-operation is prohibited

DMO_MO_RD_AUT_CTRL

DomainO read permission control for masterO
0 R 0x0 L .
0: The read-operation is permitted

1: The read-operation is prohibited

1]

— NOTE
Software can be set up 15 different permission control types , which are 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 to set the corresponding permission control domain index of the page table item in the secondary
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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 mask the Domain control defined by 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.

3.11.6.21. 0x00B4 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

31:30 / / /

DM3_M6_WT_AUT_CTRL

Domain3 write permission control for master6
29 R/W 0x0 _ o _
0: The write-operation is permitted

1: The write-operation is prohibited

DM3_M6_RD_AUT_CTRL

Domain3 read permission control for master6
28 R/W 0x0 L .
0: The read-operation is permitted

1: The read-operation is prohibited

DM3_M5_WT_AUT_CTRL

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

1: The write-operation is prohibited

DM3_M5_RD_AUT_CTRL

Domain3 read permission control for master5
26 R/W 0x0 o )
0: The read-operation is permitted

1: The read-operation is prohibited

DM3_M4_WT_AUT_CTRL

Domain3 write permission control for master4
25 R/W 0x0 ) . )
0: The write-operation is permitted

1: The write-operation is prohibited

DM3_M4_RD_AUT_CTRL

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

1: The read-operation is prohibited

DM3_M3_WT_AUT_CTRL

Domain3 write permission control for master3
23 R/W 0x0 . . .
0: The write-operation is permitted

1: The write-operation is prohibited

DM3_M3_RD_AUT_CTRL

Domain3 read permission control for master3
22 R/W 0x0 o )
0: The read-operation is permitted

1: The read-operation is prohibited

DM3_M2_WT_AUT_CTRL
21 R/W 0x0 Domain3 write permission control for master2

0: The write-operation is permitted
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1: The write-operation is prohibited

20

R/W

0x0

DM3_M2_RD_AUT_CTRL

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

1: The read-operation is prohibited

19

R/W

0x0

DM3_M1_WT_AUT_CTRL
Domain3 write permission control for masterl
0: The write-operation is permitted
1: The write-operation is prohibited

18

R/W

0x0

DM3_M1_RD_AUT_CTRL

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

1: The read-operation is prohibited

17

R/W

0x0

DM3_MO_WT_AUT_CTRL

Domain3 write permission control for masterQ
0: The write-operation is permitted

1: The write-operation is prohibited

16

R/W

0x0

DM3_MO_RD_AUT_CTRL

Domain3 read permission control for master0
0: The read-operation is permitted

1: The read-operation is prohibited

15:14

/

13

R/W

0x0

DM2_M6_WT_AUT_CTRL

Domain2 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

12

R/W

0x0

DM2_M6_RD_AUT_CTRL

Domain2 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

11

R/W

0x0

DM2_M5_WT_AUT_CTRL

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

1: The write-operation is prohibited

10

R/W

0x0

DM2_M5_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM2_M4_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM2_M4_RD_AUT_CTRL
Domain2 read permission control for master4

0: The read-operation is permitted
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1: The read-operation is prohibited

R/W

0x0

DM2_M3_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM2_M3_RD_AUT_CTRL
Domain2 read permission control for master3
0: The read-operation is permitted
1: The read-operation is prohibited

R/W

0x0

DM2_M2_WT_AUT_CTRL
Domain2 write permission control for master2
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM2_M2_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM2_M1_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM2_M1_RD_AUT_CTRL
Domain2 read permission control for masterl
0: The read-operation is permitted
1: The read-operation is prohibited

R/W

0x0

DM2_MO_WT_AUT_CTRL
Domain2 write permission control for masterQ
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM2_MO_RD_AUT_CTRL

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

1: The read-operation is prohibited

3.11.6.22. 0x00B8 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

31:30

/

/

/

29

R/W

0x0

DM5_M6_WT_AUT_CTRL

Domain5 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

28

R/W

0x0

DM5_M6_RD_AUT_CTRL
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Domain5 read permission control for master6
0: The read-operation is permitted
1: The read-operation is prohibited

27

R/W

0x0

DM5_M5_WT_AUT_CTRL
Domain5 write permission control for master5
0: The write-operation is permitted
1: The write-operation is prohibited

26

R/W

0x0

DM5_M5_RD_AUT_CTRL
Domain5 read permission control for master5
0: The read-operation is permitted
1: The read-operation is prohibited

25

R/W

0x0

DM5_M4_WT_AUT_CTRL
Domain5 write permission control for master4
0: The write-operation is permitted

1: The write-operation is prohibited

24

R/W

0x0

DM5_M4_RD_AUT_CTRL

Domain5 read permission control for master4
0: The read-operation is permitted

1: The read-operation is prohibited

23

R/W

0x0

DM5_M3_WT_AUT_CTRL

Domain5 write permission control for master3
0: The write-operation is permitted

1: The write-operation is prohibited

22

R/W

0x0

DM5_M3_RD_AUT_CTRL
Domain5 read permission control for master3
0: The read-operation is permitted
1: The read-operation is prohibited

21

R/W

0x0

DM5_M2_WT_AUT_CTRL
Domain5 write permission control for master2
0: The write-operation is permitted

1: The write-operation is prohibited

20

R/W

0x0

DM5_M2_RD_AUT_CTRL

Domain5 read permission control for master2
0: The read-operation is permitted

1: The read-operation is prohibited

19

R/W

0x0

DM5_M1_WT_AUT_CTRL

Domain5 write permission control for masterl
0: The write-operation is permitted

1: The write-operation is prohibited

18

R/W

0x0

DM5_M1_RD_AUT_CTRL
Domain5 read permission control for masterl
0: The read-operation is permitted
1: The read-operation is prohibited

17

R/W

0x0

DM5_MO_WT_AUT_CTRL

Domain5 write permission control for masterQ
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0: The write-operation is permitted
1: The write-operation is prohibited

16

R/W

0x0

DM5_MO_RD_AUT_CTRL

Domain5 read permission control for masterO
0: The read-operation is permitted

1: The read-operation is prohibited

15:14

/

13

R/W

0x0

DM4_M6_WT_AUT_CTRL

Domain4 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

12

R/W

0x0

DM4_M6_RD_AUT_CTRL

Domain4 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

11

R/W

0x0

DM4_M5_WT_AUT_CTRL

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

1: The write-operation is prohibited

10

R/W

0x0

DM4_M5_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM4_M4_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM4_M4_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM4_M3_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM4_M3_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM4_M2_WT_AUT_CTRL

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

1: The write-operation is prohibited

4

R/W

0x0

DM4_M2_RD_AUT_CTRL

Domain4 read permission control for master2
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0: The read-operation is permitted
1: The read-operation is prohibited

3 R/W

0x0

DM4_M1_WT_AUT_CTRL

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

1: The write-operation is prohibited

2 R/W

0x0

DM4_M1_RD_AUT_CTRL

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

1: The read-operation is prohibited

1 R/W

0x0

DM4_MO_WT_AUT_CTRL

Domain4 write permission control for masterQ
0: The write-operation is permitted

1: The write-operation is prohibited

0 R/W

0x0

DM4_MO_RD_AUT_CTRL

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

1: The read-operation is prohibited

3.11.6.23. 0x00BC 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

31:30 /

/

/

29 R/W

0x0

DM7_M6_WT_AUT_CTRL
Domain7 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

28 R/W

0x0

DM7_M6_RD_AUT_CTRL

Domain7 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

27 R/W

0x0

DM7_M5_WT_AUT_CTRL

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

1: The write-operation is prohibited

26 R/W

0x0

DM7_M5_RD_AUT_CTRL
Domain7 read permission control for master5
0: The read-operation is permitted
1: The read-operation is prohibited

25 R/W

0x0

DM7_M4_WT_AUT_CTRL
Domain7 write permission control for master4
0: The write-operation is permitted

1: The write-operation is prohibited
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24

R/W

0x0

DM7_M4_RD_AUT_CTRL

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

1: The read-operation is prohibited

23

R/W

0x0

DM7_M3_WT_AUT_CTRL

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

1: The write-operation is prohibited

22

R/W

0x0

DM7_M3_RD_AUT_CTRL

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

1: The read-operation is prohibited

21

R/W

0x0

DM7_M2_WT_AUT_CTRL

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

1: The write-operation is prohibited

20

R/W

0x0

DM7_M2_RD_AUT_CTRL

Domain? read permission control for master2
0: The read-operation is permitted

1: The read-operation is prohibited

19

R/W

0x0

DM7_M1_WT_AUT_CTRL

Domain7 write permission control for masterl
0: The write-operation is permitted

1: The write-operation is prohibited

18

R/W

0x0

DM7_M1_RD_AUT_CTRL

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

1: The read-operation is prohibited

17

R/W

0x0

DM7_MO_WT_AUT_CTRL

Domain7 write permission control for masterQ
0: The write-operation is permitted

1: The write-operation is prohibited

16

R/W

0x0

DM7_MO_RD_AUT_CTRL

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

1: The read-operation is prohibited

15:14

/

13

R/W

0x0

DM6_M6_WT_AUT_CTRL

Domain6 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

12

R/W

0x0

DM6_M6_RD_AUT_CTRL

Domain6 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 236




( Auwiner

System

11

R/W

0x0

DM6_M5_WT_AUT_CTRL

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

1: The write-operation is prohibited

10

R/W

0x0

DM6_M5_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM6_M4_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM6_M4_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM6_M3_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM6_M3_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM6_M2_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM6_M2_RD_AUT_CTRL

Domain6 read permission control for master2
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

DM6_M1_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM6_M1_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM6_MO_WT_AUT_CTRL

Domain6 write permission control for masterQ
0: The write-operation is permitted

1: The write-operation is prohibited

0

R/W

0x0

DM6_MO_RD_AUT_CTRL
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Domain6 read permission control for master0
0: The read-operation is permitted
1: The read-operation is prohibited

3.11.6.24. 0x00CO 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

31:30

/

/

/

29

R/W

0x0

DM9_M6_WT_AUT_CTRL
Domain9 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

28

R/W

0x0

DM9_M6_RD_AUT_CTRL

Domain9 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

27

R/W

0x0

DM9_M5_WT_AUT_CTRL

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

1: The write-operation is prohibited

26

R/W

0x0

DM9_M5_RD_AUT_CTRL

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

1: The read-operation is prohibited

25

R/W

0x0

DM9_M4_WT_AUT_CTRL

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

1: The write-operation is prohibited

24

R/W

0x0

DM9_M4_RD_AUT_CTRL

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

1: The read-operation is prohibited

23

R/W

0x0

DM9_M3_WT_AUT_CTRL

Domain9 write permission control for master3
0: The write-operation is permitted

1: The write-operation is prohibited

22

R/W

0x0

DM9_M3_RD_AUT_CTRL

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

1: The read-operation is prohibited

21

R/W

0x0

DM9_M2_WT_AUT_CTRL
Domain9 write permission control for master2

0: The write-operation is permitted

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 238




( Auwiner

System

1: The write-operation is prohibited

20

R/W

0x0

DM9_M2_RD_AUT_CTRL

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

1: The read-operation is prohibited

19

R/W

0x0

DM9_M1_WT_AUT_CTRL
Domain9 write permission control for masterl
0: The write-operation is permitted
1: The write-operation is prohibited

18

R/W

0x0

DM9_M1_RD_AUT_CTRL

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

1: The read-operation is prohibited

17

R/W

0x0

DM9_MO_WT_AUT_CTRL

Domain9 write permission control for masterQ
0: The write-operation is permitted

1: The write-operation is prohibited

16

R/W

0x0

DM9_MO_RD_AUT_CTRL

Domain9 read permission control for master0
0: The read-operation is permitted

1: The read-operation is prohibited

15:14

/

13

R/W

0x0

DM8_M6_WT_AUT_CTRL

Domain8 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

12

R/W

0x0

DM8_M6_RD_AUT_CTRL

Domain8 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

11

R/W

0x0

DM8_M5_WT_AUT_CTRL

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

1: The write-operation is prohibited

10

R/W

0x0

DM8_M5_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM8_M4_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM8_M4_RD_AUT_CTRL
Domain8 read permission control for master4

0: The read-operation is permitted
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1: The read-operation is prohibited

R/W

0x0

DM8_M3_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM8_M3_RD_AUT_CTRL
Domain8 read permission control for master3
0: The read-operation is permitted
1: The read-operation is prohibited

R/W

0x0

DM8_M2_WT_AUT_CTRL
Domain8 write permission control for master2
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM8_M2_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM8_M1_WT_AUT_CTRL

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

1: The write-operation is prohibited

R/W

0x0

DM8_M1_RD_AUT_CTRL
Domain8 read permission control for masterl
0: The read-operation is permitted
1: The read-operation is prohibited

R/W

0x0

DM8_MO_WT_AUT_CTRL
Domain8 write permission control for masterQ
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM8_MO_RD_AUT_CTRL

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

1: The read-operation is prohibited

3.11.6.25. 0x00C4 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

31:30

/

/

/

29

R/W

0x0

DM11_M6_WT_AUT_CTRL

Domainl1 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

28

R/W

0x0

DM11_M6_RD_AUT_CTRL
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Domainl1 read permission control for master6
0: The read-operation is permitted
1: The read-operation is prohibited

27

R/W

0x0

DM11_M5_WT_AUT_CTRL
Domainl1 write permission control for master5
0: The write-operation is permitted
1: The write-operation is prohibited

26

R/W

0x0

DM11_M5_RD_AUT CTRL
Domainl1 read permission control for master5
0: The read-operation is permitted
1: The read-operation is prohibited

25

R/W

0x0

DM11_M4_WT_AUT_CTRL
Domainl1 write permission control for master4
0: The write-operation is permitted

1: The write-operation is prohibited

24

R/W

0x0

DM11_M4_RD_AUT_CTRL

Domainl1 read permission control for master4
0: The read-operation is permitted

1: The read-operation is prohibited

23

R/W

0x0

DM11_M3_WT_AUT_CTRL

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

1: The write-operation is prohibited

22

R/W

0x0

DM11_M3_RD_AUT_CTRL
Domainl1 read permission control for master3
0: The read-operation is permitted
1: The read-operation is prohibited

21

R/W

0x0

DM11_M2_WT_AUT_CTRL
Domainl1 write permission control for master2
0: The write-operation is permitted

1: The write-operation is prohibited

20

R/W

0x0

DM11_M2_RD_AUT_CTRL

Domainl1 read permission control for master2
0: The read-operation is permitted

1: The read-operation is prohibited

19

R/W

0x0

DM11_M1_WT_AUT_CTRL

Domainl1 write permission control for masterl
0: The write-operation is permitted

1: The write-operation is prohibited

18

R/W

0x0

DM11_M1_RD_AUT CTRL
Domainl1 read permission control for masterl
0: The read-operation is permitted
1: The read-operation is prohibited

17

R/W

0x0

DM11_MO_WT_AUT_CTRL

Domainl1 write permission control for master0
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0: The write-operation is permitted
1: The write-operation is prohibited

16

R/W

0x0

DM11_MO_RD_AUT_CTRL

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

1: The read-operation is prohibited

15:14

/

13

R/W

0x0

DM10_M6_WT_AUT_CTRL

Domain10 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

12

R/W

0x0

DM10_M6_RD_AUT_CTRL

Domainl0 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

11

R/W

0x0

DM10_M5_WT_AUT_CTRL

Domain10 write permission control for master5
0: The write-operation is permitted

1: The write-operation is prohibited

10

R/W

0x0

DM10_M5_RD_AUT_CTRL

Domain10 read permission control for master5
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

DM10_M4_WT_AUT_CTRL

Domain10 write permission control for master4
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM10_M4_RD_AUT_CTRL

Domainl0 read permission control for master4
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

DM10_M3_WT_AUT_CTRL

Domain10 write permission control for master3
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM10_M3_RD_AUT_CTRL

Domain10 read permission control for master3
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

DM10_M2_WT_AUT_CTRL

Domain10 write permission control for master2
0: The write-operation is permitted

1: The write-operation is prohibited

4

R/W

0x0

DM10_M2_RD_AUT_CTRL

Domainl0 read permission control for master2
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0: The read-operation is permitted
1: The read-operation is prohibited

3 R/W

0x0

DM10_M1_WT_AUT_CTRL

Domain10 write permission control for masterl
0: The write-operation is permitted

1: The write-operation is prohibited

2 R/W

0x0

DM10_M1_RD_AUT_CTRL

Domain10 read permission control for masterl
0: The read-operation is permitted

1: The read-operation is prohibited

1 R/W

0x0

DM10_MO_WT_AUT_CTRL

Domain10 write permission control for master0
0: The write-operation is permitted

1: The write-operation is prohibited

0 R/W

0x0

DM10_MO_RD_AUT_CTRL

Domainl0 read permission control for masterQ
0: The read-operation is permitted

1: The read-operation is prohibited

3.11.6.26. 0x00C8 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

31:30 /

/

/

29 R/W

0x0

DM13_M6_WT_AUT_CTRL
Domainl13 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

28 R/W

0x0

DM13_M6_RD_AUT_CTRL

Domainl3 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

27 R/W

0x0

DM13_M5_WT_AUT_CTRL

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

1: The write-operation is prohibited

26 R/W

0x0

DM13_M5_RD_AUT_CTRL

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

1: The read-operation is prohibited

25 R/W

0x0

DM13_M4_WT_AUT_CTRL
Domainl3 write permission control for master4
0: The write-operation is permitted

1: The write-operation is prohibited
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24

R/W

0x0

DM13_M4_RD_AUT_CTRL

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

1: The read-operation is prohibited

23

R/W

0x0

DM13_M3_WT_AUT_CTRL

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

1: The write-operation is prohibited

22

R/W

0x0

DM13_M3_RD_AUT_CTRL

Domainl3 read permission control for master3
0: The read-operation is permitted

1: The read-operation is prohibited

21

R/W

0x0

DM13_M2_WT_AUT_CTRL

Domainl13 write permission control for master2
0: The write-operation is permitted

1: The write-operation is prohibited

20

R/W

0x0

DM13_M2_RD_AUT_CTRL

Domainl3 read permission control for master2
0: The read-operation is permitted

1: The read-operation is prohibited

19

R/W

0x0

DM13_M1_WT_AUT_CTRL

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

1: The write-operation is prohibited

18

R/W

0x0

DM13_M1_RD_AUT_CTRL

Domainl3 read permission control for masterl
0: The read-operation is permitted

1: The read-operation is prohibited

17

R/W

0x0

DM13_MO_WT_AUT_CTRL

Domainl13 write permission control for master0
0: The write-operation is permitted

1: The write-operation is prohibited

16

R/W

0x0

DM13_MO_RD_AUT_CTRL

Domainl3 read permission control for masterQ
0: The read-operation is permitted

1: The read-operation is prohibited

15:14

/

13

R/W

0x0

DM12_M6_WT_AUT_CTRL

Domainl2 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

12

R/W

0x0

DM12_M6_RD_AUT_CTRL

Domainl2 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited
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11

R/W

0x0

DM12_M5_WT_AUT_CTRL

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

1: The write-operation is prohibited

10

R/W

0x0

DM12_M5_RD_AUT_CTRL

Domainl2 read permission control for master5
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

DM12_M4_WT_AUT_CTRL

Domainl12 write permission control for master4
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM12_M4_RD_AUT_CTRL

Domainl2 read permission control for master4
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

DM12_M3_WT_AUT_CTRL

Domain12 write permission control for master3
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM12_M3_RD_AUT_CTRL

Domainl2 read permission control for master3
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

DM12_M2_WT_AUT_CTRL

Domainl12 write permission control for master2
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM12_M2_RD_AUT_CTRL

Domainl2 read permission control for master2
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

DM12_M1_WT_AUT_CTRL

Domainl12 write permission control for masterl
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM12_M1_RD_AUT_CTRL

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

1: The read-operation is prohibited

R/W

0x0

DM12_MO_WT_AUT_CTRL

Domainl12 write permission control for master0
0: The write-operation is permitted

1: The write-operation is prohibited

0

R/W

0x0

DM12_MO_RD_AUT_CTRL
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Domainl2 read permission control for masterO
0: The read-operation is permitted
1: The read-operation is prohibited

3.11.6.27. 0x00CC 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

31:30

/

/

/

29

R/W

0x0

DM15_M6_WT_AUT_CTRL
Domainl5 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

28

R/W

0x0

DM15_M6_RD_AUT_CTRL

Domainl5 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

27

R/W

0x0

DM15_M5_WT_AUT_CTRL

Domain15 write permission control for master5
0: The write-operation is permitted

1: The write-operation is prohibited

26

R/W

0x0

DM15_M5_RD_AUT_CTRL

Domainl5 read permission control for master5
0: The read-operation is permitted

1: The read-operation is prohibited

25

R/W

0x0

DM15_M4_WT_AUT_CTRL

Domainl5 write permission control for master4
0: The write-operation is permitted

1: The write-operation is prohibited

24

R/W

0x0

DM15_M4_RD_AUT_CTRL

Domain15 read permission control for master4
0: The read-operation is permitted

1: The read-operation is prohibited

23

R/W

0x0

DM15_M3_WT_AUT_CTRL

Domain15 write permission control for master3
0: The write-operation is permitted

1: The write-operation is prohibited

22

R/W

0x0

DM15_M3_RD_AUT_CTRL

Domain15 read permission control for master3
0: The read-operation is permitted

1: The read-operation is prohibited

21

R/W

0x0

DM15_M2_WT_AUT_CTRL
Domainl5 write permission control for master2

0: The write-operation is permitted
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1: The write-operation is prohibited

20

R/W

0x0

DM15_M2_RD_AUT_CTRL

Domain15 read permission control for master2
0: The read-operation is permitted

1: The read-operation is prohibited

19

R/W

0x0

DM15_M1_WT_AUT_CTRL
Domain15 write permission control for masterl
0: The write-operation is permitted
1: The write-operation is prohibited

18

R/W

0x0

DM15_M1_RD_AUT_CTRL

Domainl5 read permission control for masterl
0: The read-operation is permitted

1: The read-operation is prohibited

17

R/W

0x0

DM15_MO_WT_AUT_CTRL

Domainl5 write permission control for master0
0: The write-operation is permitted

1: The write-operation is prohibited

16

R/W

0x0

DM15_MO_RD_AUT_CTRL

Domain15 read permission control for masterO
0: The read-operation is permitted

1: The read-operation is prohibited

15:14

/

13

R/W

0x0

DM14_M6_WT_AUT_CTRL

Domainl14 write permission control for master6
0: The write-operation is permitted

1: The write-operation is prohibited

12

R/W

0x0

DM14_M6_RD_AUT_CTRL

Domainl4 read permission control for master6
0: The read-operation is permitted

1: The read-operation is prohibited

11

R/W

0x0

DM14_M5_WT_AUT_CTRL

Domainl14 write permission control for master5
0: The write-operation is permitted

1: The write-operation is prohibited

10

R/W

0x0

DM14_M5_RD_AUT_CTRL

Domainl4 read permission control for master5
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

DM14_M4_WT_AUT_CTRL

Domain14 write permission control for masterd
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM14_M4_RD_AUT_CTRL
Domainl4 read permission control for master4

0: The read-operation is permitted
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1: The read-operation is prohibited

R/W

0x0

DM14_M3_WT_AUT_CTRL

Domain14 write permission control for master3
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM14_M3_RD_AUT_CTRL
Domain14 read permission control for master3
0: The read-operation is permitted
1: The read-operation is prohibited

R/W

0x0

DM14_M2_WT_AUT_CTRL
Domain14 write permission control for master2
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM14_M2_RD_AUT_CTRL

Domainl4 read permission control for master2
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

DM14_M1_WT_AUT_CTRL

Domain14 write permission control for masterl
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM14_M1_RD_AUT_CTRL
Domain14 read permission control for masterl
0: The read-operation is permitted
1: The read-operation is prohibited

R/W

0x0

DM14_MO_WT_AUT_CTRL
Domainl14 write permission control for master0
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

DM14_MO_RD_AUT_CTRL

Domainl4 read permission control for masterQ
0: The read-operation is permitted

1: The read-operation is prohibited

3.11.6.28. 0x00DO IOMMU Domain Authority Overwrite Register (Default Value: 0x0000_0000)

Offset: 0x00DO

Register Name: IOMMU_DM_AUT_OVWT_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

DM_AUT_OVWT_ENABLE

Domain write/read permission overwrite enable
0: Disable

1: Enable

30:14

/

/

/

13

R/W

0x0

M6_WT_AUT_OVWT_CTRL
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Master6 write permission overwrite control
0: The write-operation is permitted
1: The write-operation is prohibited

12

R/W

0x0

M6_RD_AUT_OVWT_CTRL

Master6 read permission overwrite control
0: The read-operation is permitted

1: The read-operation is prohibited

11

R/W

0x0

M5_WT_AUT_OVWT_CTRL
Master5 write permission overwrite control
0: The write-operation is permitted

1: The write-operation is prohibited

10

R/W

0x0

M5_RD_AUT_OVWT_CTRL

Master5 read permission overwrite control
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

M4_WT_AUT_OVWT_CTRL

Master5 write permission overwrite control
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

M4_RD_AUT_OVWT_CTRL

Master5 read permission overwrite control
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

M3_WT_AUT_OVWT_CTRL
Master3 write permission overwrite control
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

M3_RD_AUT_OVWT_CTRL

Master3 read permission overwrite control
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

M2_WT_AUT_OVWT_CTRL
Master2 write permission overwrite control
0: The write-operation is permitted

1: The write-operation is prohibited

R/W

0x0

M2_RD_AUT_OVWT_CTRL

Master2 read permission overwrite control
0: The read-operation is permitted

1: The read-operation is prohibited

R/W

0x0

M1 WT_AUT_OVWT_CTRL
Masterl write permission overwrite control
0: The write-operation is permitted

1: The write-operation is prohibited

2

R/W

0x0

M1_RD_AUT_OVWT_CTRL

Masterl read permission overwrite control
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0: The read-operation is permitted
1: The read-operation is prohibited

MO_WT_AUT_OVWT_CTRL
MasterQ write permission overwrite control

1 R/W 0x0 ) . )
0: The write-operation is permitted
1: The write-operation is prohibited
MO_RD_AUT_OVWT_CTRL
MasterO read permission overwrite control
0 R/W 0x0

0: The read-operation is permitted
1: The read-operation is prohibited

1]

— NOTE
Setting the REG_ARD_OVWT can mask the Domain control defined by IOMMU_DM_AUT_CTRL_REG0~7. All the
property of Level2 are covered by the property defined in REG_ARD_OVWT. Allow read and write for all by default.

3.11.6.29. 0x0100 IOMMU Interrupt Enable Register (Default Value: 0x0000_0000)

Offset: 0x0100 Register Name: IOMMU_INT_ENABLE_REG
Bit Read/Write Default/Hex Description
31:18 |/ / /

L2_PAGE_TABLE_INVALID_EN
Level2 page table invalid interrupt enable

17 R/W 0x0 .
0: Mask interrupt
1: Enable interrupt
L1_PAGE_TABLE_INVALID_EN
Levell page table invalid interrupt enable
16 R/W 0x0

0: Mask interrupt

1: Enable interrupt

15:7 / / /

MICRO_TLB6_INVALID_EN
Micro TLB6 permission invalid interrupt enable
6 R/W 0x0 .
0: Mask interrupt

1: Enable interrupt

MICRO_TLB5_INVALID_EN

Micro TLB5 permission invalid interrupt enable
5 R/W 0x0 )
0: Mask interrupt

1: Enable interrupt

MICRO_TLB4_INVALID_EN

Micro TLB4 permission invalid interrupt enable
4 R/W 0x0 _
0: Mask interrupt

1: Enable interrupt

MICRO_TLB3_INVALID_EN
3 R/W 0x0 Micro TLB3 permission invalid interrupt enable

0: Mask interrupt
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1: Enable interrupt

R/W

0x0

MICRO_TLB2_INVALID_EN

Micro TLB2 permission invalid interrupt enable
0: Mask interrupt

1: Enable interrupt

R/W

0x0

MICRO_TLB1_INVALID_EN
Micro TLB1 permission invalid interrupt enable
0: Mask interrupt

1: Enable interrupt

R/W

0x0

MICRO_TLBO_INVALID_EN
Micro TLBO permission invalid interrupt enable
0: Mask interrupt

1: Enable interrupt

1]

— NOTE

Invalid page table and permission error can not make one device or multi-devices in system work normally.

Permission error usually happens in MicroTLB. The error generates interrupt, and waits for processing through

software.

Invalid page table usually happens in MacroTLB. The error can not influence the access of other devices. So the

error page table needs go back the way it comes, but the error should not be written in each level TLB.

3.11.6.30. 0x0104 IOMMU Interrupt Clear Register (Default Value: 0x0000_0000)

Offset: 0x0104

Register Name: IOMMU_INT_CLR_REG

Bit

Read/Write

Default/Hex

Description

31:18

/

/

/

17

0x0

L2_PAGE_TABLE_INVALID_CLR
Level2 page table invalid interrupt clear bit
0: Invalid operation

1: Clear interrupt

16

0x0

L1_PAGE_TABLE_INVALID_CLR

Levell page table invalid interrupt clear bit
0: Invalid operation

1: Clear interrupt

15:7

/

0x0

MICRO_TLB6_INVALID_CLR

Micro TLB6 permission invalid interrupt clear bit
0: Invalid operation

1: Clear interrupt

0x0

MICRO_TLB5_INVALID_CLR

Micro TLB5 permission invalid interrupt clear bit
0: Invalid operation

1: Clear interrupt

4

w

0x0

MICRO_TLB4_INVALID_CLR
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Micro TLB4 permission invalid interrupt clear bit
0: Invalid operation
1: Clear interrupt

0x0

MICRO_TLB3_INVALID_CLR

Micro TLB3 permission invalid interrupt clear bit
0: Invalid operation

1: Clear interrupt

0x0

MICRO_TLB2_INVALID_CLR
Micro TLB2 permission invalid interrupt clear bit
0: Invalid operation

1: Clear interrupt

0x0

MICRO_TLB1_INVALID_CLR
Micro TLB1 permission invalid interrupt clear bit
0: Invalid operation

1: Clear interrupt

0x0

MICRO_TLBO_INVALID_CLR

Micro TLBO permission invalid interrupt clear bit
0: Invalid operation

1: Clear interrupt

3.11.6.31. 0x0108 IOMMU Interrupt Status Register (Default Value: 0x0000_0000)

Offset: 0x0108

Register Name: IOMMU_INT_STA_REG

Bit

Read/Write

Default/Hex

Description

31:18

/

/

/

17

0x0

L2_PAGE_TABLE_INVALID_STA

Level2 page table invalid interrupt status bit

0: Interrupt does not happen or interrupt is cleared
1: Interrupt happens

16

0x0

L1_PAGE_TABLE_INVALID_STA

Levell page table invalid interrupt status bit

0: Interrupt does not happen or interrupt is cleared
1: Interrupt happens

15:7

/

0x0

MICRO_TLB6_INVALID_STA

Micro TLB6 permission invalid interrupt status bit
0: Interrupt does not happen or interrupt is cleared
1: Interrupt happens

0x0

MICRO_TLBS5_INVALID_STA

Micro TLB5 permission invalid interrupt status bit
0: Interrupt does not happen or interrupt is cleared
1: Interrupt happens

4

R

0x0

MICRO_TLB4_INVALID_STA

Micro TLB4 permission invalid interrupt status bit
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0: Interrupt does not happen or interrupt is cleared
1: Interrupt happens

0x0

MICRO_TLB3_INVALID_STA

Micro TLB3 permission invalid interrupt status bit
0: Interrupt does not happen or interrupt is cleared
1: Interrupt happens

0x0

MICRO_TLB2_INVALID_STA

Micro TLB2 permission invalid interrupt status bit
0: Interrupt does not happen or interrupt is cleared
1: Interrupt happens

0x0

MICRO_TLB1_INVALID_STA

Micro TLB1 permission invalid interrupt status bit
0: Interrupt does not happen or interrupt is cleared
1: Interrupt happens

0x0

MICRO_TLBO_INVALID_STA

Micro TLBO permission invalid interrupt status bit
0: Interrupt does not happen or interrupt is cleared
1: Interrupt happens

3.11.6.32. 0x0110 IOMMU Interrupt Error Address Register 0 (Default Value: 0x0000_0000)

Offset: 0x0110

Register Name: IOMMU_INT_ERR_ADDR_REGO

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

INT_ERR_ADDRO
Virtual address that caused Micro TLBO to interrupt

3.11.6.33. 0x0114 IOMMU Interrupt Error Address Register 1 (Default Value: 0x0000_0000)

Offset: 0x0114

Register Name: IOMMU_INT_ERR_ADDR_REG1

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

INT_ERR_ADDR1
Virtual address that caused Micro TLB1 to interrupt

3.11.6.34. 0x0118 IOMMU Interrupt Error Address Register 2 (Default Value: 0x0000_0000)

Offset: 0x0118

Register Name: IOMMU_INT_ERR_ADDR_REG2

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

INT_ERR_ADDR?2
Virtual address that caused Micro TLB2 to interrupt
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3.11.6.35. 0x011C IOMMU Interrupt Error Address Register 3 (Default Value: 0x0000_0000)
Offset: 0x011C Register Name: IOMMU_INT_ERR_ADDR_REG3
Bit Read/Write Default/Hex Description

INT_ERR_ADDR3
31:0 R 0x0 , , ,

Virtual address that caused Micro TLB3 to interrupt
3.11.6.36. 0x0120 IOMMU Interrupt Error Address Register 4 (Default Value: 0x0000_0000)
Offset: 0x0120 Register Name: IOMMU_INT_ERR_ADDR_REG4
Bit Read/Write Default/Hex Description

INT_ERR_ADDR4
31:0 R 0x0 T _ _

Virtual address that caused Micro TLB4 to interrupt
3.11.6.37. 0x0124 IOMMU Interrupt Error Address Register 5 (Default Value: 0x0000_0000)
Offset: 0x0124 Register Name: IOMMU_INT_ERR_ADDR_REG5
Bit Read/Write Default/Hex Description

INT_ERR_ADDRS
310 R 0x0 ST . )

Virtual address that caused Micro TLB5 to interrupt
3.11.6.38. 0x0128 IOMMU Interrupt Error Address Register 6 (Default Value: 0x0000_0000)
Offset: 0x0128 Register Name: IOMMU_INT_ERR_ADDR_REG6
Bit Read/Write Default/Hex Description

INT_ERR_ADDRG6
31:0 R 0x0 T . .

Virtual address that caused Micro TLB6 to interrupt
3.11.6.39. 0x0130 IOMMU Interrupt Error Address Register 7 (Default Value: 0x0000_0000)
Offset: 0x0130 Register Name: IOMMU_INT_ERR_ADDR_REG7
Bit Read/Write Default/Hex Description

INT_ERR_ADDR7?

310 R 0x0 ST .

Virtual address that caused L1 page table to interrupt
3.11.6.40. 0x0134 IOMMU Interrupt Error Address Register 8 (Default Value: 0x0000_0000)
Offset: 0x0134 Register Name: IOMMU_INT_ERR_ADDR_REGS8
Bit ‘ Read/Write ‘ Default/Hex Description
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31:0 R

0x0

INT_ERR_ADDRS
Virtual address that caused L2 page table to interrupt

3.11.6.41. 0x0150 IOMMU Interrupt Error Data Register 0 (Default Value: 0x0000_0000)

Offset: 0x0150

Register Name: IOMMU_INT_ERR_DATA_REGO

Bit Read/Write Default/Hex Description
INT_ERR_DATAO

31:0 R 0x0 Corresponding page table of virtual address that caused Micro TLBO to
interrupt

3.11.6.42. 0x0154 IOMMU Interrupt Error Data Register 1 (Default Value: 0x0000_0000)

Offset: 0x0154

Register Name: IOMMU_INT_ERR_DATA_REG1

Bit Read/Write Default/Hex Description
INT_ERR_DATA1

31:.0 R 0x0 Corresponding page table of virtual address that caused Micro TLB1 to
interrupt

3.11.6.43. 0x0158 IOMMU Interrupt Error Data Register 2 (Default Value: 0x0000_0000)

Offset: 0x0158

Register Name: IOMMU_INT_ERR_DATA_REG2

Bit Read/Write Default/Hex Description
INT_ERR_DATA2

31:0 R 0x0 Corresponding page table of virtual address that caused Micro TLB2 to
interrupt

3.11.6.44. 0x015C IOMMU Interrupt Error Data Register 3 (Default Value: 0x0000_0000)

Offset: 0x015C

Register Name: IOMMU_INT_ERR_DATA_REG3

Bit Read/Write Default/Hex Description
INT_ERR_DATA3

31:.0 R 0x0 Corresponding page table of virtual address that caused Micro TLB3 to
interrupt

3.11.6.45. 0x0160 IOMMU Interrupt Error Data Register 4 (Default Value: 0x0000_0000)

Offset: 0x0160

Register Name: IOMMU_INT_ERR_DATA_REG4

Bit ‘ Read/Write ‘

Default/Hex

Description
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31:0 R

0x0

INT_ERR_DATA4
Corresponding page table of virtual address that caused Micro TLB4 to
interrupt

3.11.6.46. 0x0164 IOMMU Interrupt Error Data Register 5 (Default Value: 0x0000_0000)

Offset: 0x0164

Register Name: IOMMU_INT_ERR_DATA_REG5

Bit Read/Write Default/Hex Description
INT_ERR_DATA5

31:.0 R 0x0 Corresponding page table of virtual address that caused Micro TLB5 to
interrupt

3.11.6.47. 0x0168 IOMMU Interrupt Error Data Register 6 (Default Value: 0x0000_0000)

Offset: 0x0168

Register Name: IOMMU_INT_ERR_DATA_REG6

Bit Read/Write Default/Hex Description
INT_ERR_DATA6

31:.0 R 0x0 Corresponding page table of virtual address that caused Micro TLB6 to
interrupt

3.11.6.48. 0x0170 IOMMU Interrupt Error Data Register 7 (Default Value: 0x0000_0000)

Offset: 0x0170

Register Name: IOMMU_INT_ERR_DATA_REG7

Bit Read/Write Default/Hex Description
INT_ERR_DATA7

31:.0 R 0x0 Corresponding page table of virtual address that caused L1 page table to
interrupt

3.11.6.49. 0x0174 IOMMU Interrupt Error Data Register 8 (Default Value: 0x0000_0000)

Offset: 0x0174

Register Name: IOMMU_INT_ERR_DATA_REGS

Bit Read/Write Default/Hex Description
INT_ERR_DATAS8

31.0 R 0x0 Corresponding page table of virtual address that caused L2 page table to
interrupt

3.11.6.50. 0x0180 IOMMU L1 Page Table Interrupt Register (Default Value: 0x0000_0000)

Offset: 0x0180

Register Name: IOMMU_L1PG_INT_REG
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Bit Read/Write Default/Hex Description
DBG_MODE_L1PG_INT

31 R 0x0 - - - . )
Debug mode address switch causes L1 page table to occur interrupt.

30:7 / / /
MASTER6_L1PG_INT

6 R 0x0 ) )
Master6 address switch causes L1 page table to occur interrupt.
MASTERS_L1PG_INT

5 R 0x0 - - )
Master5 address switch causes L1 page table to occur interrupt.
MASTER4_L1PG_INT

4 R 0x0 - - )
Master4 address switch causes L1 page table to occur interrupt.
MASTER3_L1PG_INT

3 R 0x0 - _
Master3 address switch causes L1 page table to occur interrupt.
MASTER2_L1PG_INT

2 R 0x0 B - ,
Master2 address switch causes L1 page table to occur interrupt.
MASTER1_L1PG_INT

1 R 0x0 . .
Masterl address switch causes L1 page table to occur interrupt.
MASTERO_L1PG_INT

0 R 0x0 . )
Master0O address switch causes L1 page table to occur interrupt.

3.11.6.51. 0x0184 IOMMU L2 Page Table Interrupt Register (Default Value: 0x0000_0000)

Offset: 0x0184 Register Name: IOMMU_L2PG_INT_REG

Bit Read/Write Default/Hex Description
DBG_MODE_L2PG_INT

31 R 0x0 - - - ] )
Debug mode address switch causes L2 page table to occur interrupt.

30:7 / / /
MASTER6_L2PG_INT

6 R 0x0 - - )
Master6 address switch causes L2 page table to occur interrupt.
MASTERS_L2PG_INT

5 R 0x0 - _
Master5 address switch causes L2 page table to occur interrupt.
MASTER4_L2PG_INT

4 R 0x0
Master4 address switch causes L2 page table to occur interrupt.
MASTER3_L2PG_INT

3 R 0x0 ) )
Master3 address switch causes L2 page table to occur interrupt.
MASTER2_L2PG_INT

2 R 0x0
Master2 address switch causes L2 page table to occur interrupt.
MASTER1_L2PG_INT

1 R 0x0 - - )
Masterl address switch causes L2 page table to occur interrupt.
MASTERO_L2PG_INT

0 R 0x0 - - )
Master0 address switch causes L2 page table to occur interrupt.
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3.11.6.52. 0x0190 IOMMU Virtual Address Register (Default Value: 0x0000_0000)

Offset: 0x0190 Register Name: IOMMU_VA REG
Bit Read/Write Default/Hex Description

VA
31:0 R/W 0x0 , ,

Virtual address of read/write

3.11.6.53. 0x0194 IOMMU Virtual Address Data Register (Default Value: 0x0000_0000)

Offset: 0x0194 Register Name: IOMMU_VA_DATA _REG
Bit Read/Write Default/Hex Description

VA_DATA
31:.0 R/W 0x0 . .

Data of read/write virtual address

3.11.6.54. 0x0198 IOMMU Virtual Address Configuration Register (Default Value: 0x0000_0000)

Offset: 0x0198 Register Name: IOMMU_VA_CONFIG _REG
Bit Read/Write Default/Hex Description

MODE_SEL
31 R/W O0x0 0: Prefetch

1: Debug Mode

It is used to chose prefetch mode or Debug mode.

31:9 / / /
VA_CONFIG
8 R/W 0x0 0: Read operation
1: Write operation
7:1 / / /

VA_CONFIG_START

0: No operation or operation completes

1: Start

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

0 R/WAC 0x0

Read operation process:

a) Write IOMMU_VA_REG[31:0];

b) Write IOMMU_VA_CONFIG_REG[8] to 0;

¢) Write IOMMU_VA_CONFIG_REG[0] to 1 to start read-process;
d) Query IOMMU_VA_CONFIG_REG[O0] until it is 0;

e) Read IOMMU_VA_DATA_REG[31:0];

Write operation process:

a) Write IOMMU_VA REGJ[31:0];

b) Write IOMMU_VA_DATA_REG[31:0];

c) Write IOMMU_VA CONFIG_REGI[8] to 1;

d) Write IOMMU_VA_CONFIG_REGIO0] to 1 to start write-process;
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3.11.6.55. 0x0200 IOMMU PMU Enable Register (Default Value: 0x0000_0000)

Offset: 0x0200

Register Name: IOMMU_PMU_ENABLE _REG

Bit Read/Write Default/Hex Description

31:1 / / /
PMU_ENABLE

0 R/W 0x0 0: Disable statistical function
1: Enable statistical function

3.11.6.56. 0x0210 IOMMU PMU Clear Register (Default Value: 0x0000_0000)

Offset: 0x0210

Register Name: IOMMU_PMU_CLR _REG

Bit Read/Write Default/Hex Description
311 / / /
PMU_CLR
0: No clear operation or clear operation completes
0 R/WAC 0x0
1: Clear counter data
After the operation completes, the bit can clear to 0 automatically.

3.11.6.57. 0x0230 IOMMU PMU Access Low Register 0 (Default Value: 0x0000_0000)

Offset: 0x0230

Register Name: IOMMU_PMU_ACCESS_LOW_REGO

Bit Read/Write Default/Hex Description
PMU_ACCESS_LOWO

31:0 R 0x0 _ o
Record total number of Micro TLBO access , lower 32-bit register

3.11.6.58. 0x0234 IOMMU PMU Access High Register 0 (Default Value: 0x0000_0000)

Offset: 0x0234

Register Name: IOMMU_PMU_ACCESS_HIGH_REGO

Bit Read/Write Default/Hex Description

31:11 / / /
PMU_ACCESS_HIGHO

10:0 R 0x0 ) ) . .
Record total number of Micro TLBO access, higher 11-bit register

3.11.6.59. 0x0238 IOMMU PMU Hit Low Register 0 (Default Value: 0x0000_0000)

Offset: 0x0238

‘ Register Name: IOMMU_PMU_HIT_LOW_REGO

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 259



( Auwiner

System
Bit Read/Write Default/Hex Description
PMU_HIT_LOWO
31:0 R 0x0 -~ ) ) . )
Record total number of Micro TLBO hit, lower 32-bit register
3.11.6.60. 0x023C IOMMU PMU Hit High Register 0 (Default Value: 0x0000_0000)
Offset: 0x023C Register Name: IOMMU_PMU_HIT_HIGH_REGO
Bit Read/Write Default/Hex Description
31:11 |/ / /
PMU_HIT _HIGHO
10:0 R 0x0 -7 . . . . .
Record total number of Micro TLBO hit, higher 11-bit register
3.11.6.61. 0x0240 IOMMU PMU Access Low Register 1 (Default Value: 0x0000_0000)
Offset: 0x0240 Register Name: IOMMU_PMU_ACCESS_LOW_REG1
Bit Read/Write Default/Hex Description
PMU_ACCESS_LOW1
31:0 R 0x0 - - ) . )
Record total number of Micro TLB1 access , lower 32-bit register
3.11.6.62. 0x0244 IOMMU PMU Access High Register 1 (Default Value: 0x0000_0000)
Offset: 0x0244 Register Name: IOMMU_PMU_ACCESS_HIGH_REG1
Bit Read/Write Default/Hex Description
31:11 / / /
PMU_ACCESS_HIGH1
10:0 R 0x0 - B ) . . .
Record total number of Micro TLB1 access, higher 11-bit register
3.11.6.63. 0x0248 IOMMU PMU Hit Low Register 1 (Default Value: 0x0000_0000)
Offset: 0x0248 Register Name: IOMMU_PMU_HIT_LOW_REG1
Bit Read/Write Default/Hex Description
PMU_HIT_LOW1
310 R 0x0 ) ) . .
Record total number of Micro TLB1 hit, lower 32-bit register
3.11.6.64. 0x024C IOMMU PMU Hit High Register 1 (Default Value: 0x0000_0000)
Offset: 0x024C Register Name: IOMMU_PMU_HIT_HIGH_REG1
Bit Read/Write Default/Hex Description
31:11 / / /
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PMU_HIT_HIGH1
10:0 R 0x0 , o o
Record total number of Micro TLB1 hit, higher 11-bit register
3.11.6.65. 0x0250 IOMMU PMU Access Low Register 2 (Default Value: 0x0000_0000)
Offset: 0x0250 Register Name: IOMMU_PMU_ACCESS_LOW_REG2
Bit Read/Write Default/Hex Description
PMU_ACCESS LOW?2
31:0 R 0x0 - B , . .
Record total number of Micro TLB2 access , lower 32-bit register
3.11.6.66. 0x0254 IOMMU PMU Access High Register 2 (Default Value: 0x0000_0000)
Offset: 0x0254 Register Name: IOMMU_PMU_ACCESS_HIGH_REG2
Bit Read/Write Default/Hex Description
31:11 / / /
PMU_ACCESS_HIGH2
10:0 R 0x0 - - ) ) ) )
Record total number of Micro TLB2 access, higher 11-bit register
3.11.6.67. 0x0258 IOMMU PMU Hit Low Register 2 (Default Value: 0x0000_0000)
Offset: 0x0258 Register Name: IOMMU_PMU_HIT_LOW_REG2
Bit Read/Write Default/Hex Description
PMU_HIT_LOW2
310 R 0x0 -7 ) ) . .
Record total number of Micro TLB2 hit, lower 32-bit register
3.11.6.68. 0x025C IOMMU PMU Hit High Register 2 (Default Value: 0x0000_0000)
Offset: 0x025C Register Name: IOMMU_PMU_HIT_HIGH_REG2
Bit Read/Write Default/Hex Description
31:11 |/ / /
PMU_HIT _HIGH2
10:0 R 0x0 - . L , .
Record total number of Micro TLB2 hit, higher 11-bit register
3.11.6.69. 0x0260 IOMMU PMU Access Low Register 3 (Default Value: 0x0000_0000)
Offset: 0x0260 Register Name: IOMMU_PMU_ACCESS_LOW_REG3
Bit Read/Write Default/Hex Description
PMU_ACCESS_LOWS3
31:0 R 0x0 - - ) . .
Record total number of Micro TLB3 access, lower 32-bit register
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3.11.6.70. 0x0264 IOMMU PMU Access High Register 3 (Default Value: 0x0000_0000)
Offset: 0x0264 Register Name: IOMMU_PMU_ACCESS_HIGH_REG3
Bit Read/Write Default/Hex Description
31:11 |/ / /
PMU_ACCESS HIGH3
10:0 R 0x0 - - ) ) ) )
Record total number of Micro TLB3 access, higher 11-bit register
3.11.6.71. 0x0268 IOMMU PMU Hit Low Register 3 (Default Value: 0x0000_0000)
Offset: 0x0268 Register Name: IOMMU_PMU_HIT_LOW_REG3
Bit Read/Write Default/Hex Description
PMU_HIT_LOWS3
31:0 R 0x0 - ) ) . .
Record total number of Micro TLB3 hit, lower 32-bit register
3.11.6.72. 0x026C IOMMU PMU Hit High Register 3 (Default Value: 0x0000_0000)
Offset: 0x026C Register Name: IOMMU_PMU_HIT_HIGH_REG3
Bit Read/Write Default/Hex Description
31:11 |/ / /
PMU_HIT_HIGH3
10:0 R 0x0 - - ) o ) )
Record total number of Micro TLB3 hit, higher 11-bit register
3.11.6.73. 0x0270 IOMMU PMU Access Low Register 4 (Default Value: 0x0000_0000)
Offset: 0x0270 Register Name: IOMMU_PMU_ACCESS_LOW_REG4
Bit Read/Write Default/Hex Description
PMU_ACCESS_LOW4
31:0 R 0x0 - B ) . .
Record total number of Micro TLB4 access, lower 32-bit register
3.11.6.74. 0x0274 IOMMU PMU Access High Register 4 (Default Value: 0x0000_0000)
Offset: 0x0274 Register Name: IOMMU_PMU_ACCESS_HIGH_REG4
Bit Read/Write Default/Hex Description
31:11 |/ / /
PMU_ACCESS_HIGH4
10:0 R 0x0 - B ) , . .
Record total number of Micro TLB4 access, higher 11-bit register
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3.11.6.75. 0x0278 IOMMU PMU Hit Low Register 4 (Default Value: 0x0000_0000)
Offset: 0x0278 Register Name: IOMMU_PMU_HIT_LOW_REG4
Bit Read/Write Default/Hex Description
PMU_HIT_LOW4
31:0 R 0x0 , , o
Record total number of Micro TLB4 hit, lower 32-bit register
3.11.6.76. 0x027C IOMMU PMU Hit High Register 4 (Default Value: 0x0000_0000)
Offset: 0x027C Register Name: IOMMU_PMU_HIT_HIGH_REG4
Bit Read/Write Default/Hex Description
31:11 |/ / /
PMU_HIT_HIGH4
10:0 R 0x0 - ) o . .
Record total number of Micro TLB4 hit, higher 11-bit register
3.11.6.77. 0x0280 IOMMU PMU Access Low Register 5 (Default Value: 0x0000_0000)
Offset: 0x0280 Register Name: IOMMU_PMU_ACCESS_LOW_REG5
Bit Read/Write Default/Hex Description
PMU_ACCESS_LOWS5
310 R 0x0 - - ) . .
Record total number of Micro TLB5 access, lower 32-bit register
3.11.6.78. 0x0284 IOMMU PMU Access High Register 5 (Default Value: 0x0000_0000)
Offset: 0x0284 Register Name: IOMMU_PMU_ACCESS_HIGH_REG5
Bit Read/Write Default/Hex Description
31:11 |/ / /
PMU_ACCESS_HIGH5
10:0 R 0x0 - - ) ] . )
Record total number of Micro TLB5 access, higher 11-bit register
3.11.6.79. 0x0288 IOMMU PMU Hit Low Register 5 (Default Value: 0x0000_0000)
Offset: 0x0288 Register Name: IOMMU_PMU_HIT_LOW_REG5
Bit Read/Write Default/Hex Description
PMU_HIT_LOWS5
31:0 R 0x0 ) ] ) )
Record total number of Micro TLBS5 hit, lower 32-bit register
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3.11.6.80. 0x028C IOMMU PMU Hit High Register 5 (Default Value: 0x0000_0000)
Offset: 0x028C Register Name: IOMMU_PMU_HIT_HIGH_REG5
Bit Read/Write Default/Hex Description
31:11 |/ / /
PMU_HIT_HIGHS
10:0 R 0x0 -~ ) o ) )
Record total number of Micro TLB5 hit, higher 11-bit register
3.11.6.81. 0x0290 IOMMU PMU Access Low Register6 (Default Value: 0x0000_0000)
Offset: 0x0290 Register Name: IOMMU_PMU_ACCESS_LOW_REG6
Bit Read/Write Default/Hex Description
PMU_ACCESS_LOW6
31:0 R 0x0 - - ) . .
Record total number of Micro TLB6 access, lower 32-bit register
3.11.6.82. 0x0294 IOMMU PMU Access High Register 6 (Default Value: 0x0000_0000)
Offset: 0x0294 Register Name: IOMMU_PMU_ACCESS_HIGH_REG6
Bit Read/Write Default/Hex Description
31:11 / / /
PMU_ACCESS _HIGH6
10:0 R 0x0 - - ) ] ) )
Record total number of Micro TLB6 access, higher 11-bit register
3.11.6.83. 0x0298 IOMMU PMU Hit Low Register 6 (Default Value: 0x0000_0000)
Offset: 0x0298 Register Name: IOMMU_PMU_HIT_LOW_REG6
Bit Read/Write Default/Hex Description
PMU_HIT_LOW6
31:0 R 0x0 - ) . . .
Record total number of Micro TLB6 hit, lower 32-bit register
3.11.6.84. 0x029C IOMMU PMU Hit High Register 6 (Default Value: 0x0000_0000)
Offset: 0x029C Register Name: IOMMU_PMU_HIT_HIGH_REG6
Bit Read/Write Default/Hex Description
31:11 / / /
PMU_HIT_HIGH6
10:0 R 0x0 - . o . .
Record total number of Micro TLB6 hit, higher 11-bit register
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3.11.6.85. 0x02D0 IOMMU PMU Access Low Register 7 (Default Value: 0x0000_0000)

Offset: 0x02D0

Register Name: IOMMU_PMU_ACCESS_LOW_REG7

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

PMU_ACCESS_LOW?7
Record total number of Micro TLB7 access, lower 32-bit register

3.11.6.86. 0x02D4 IOMMU PMU Access High Register 7 (Default Value: 0x0000_0000)

Offset: 0x02D4

Register Name: IOMMU_PMU_ACCESS_HIGH_REG?7

Bit Read/Write Default/Hex Description
31:11 / / /

PMU_ACCESS HIGH7
10:0 R 0x0 - -

Record total number of Micro TLB7 access, higher 11-bit register

3.11.6.87. 0x02D8 IOMMU PMU Hit Low Register 7 (Default Value: 0x0000_0000)

Offset: 0x02D8

Register Name: IOMMU_PMU_HIT_LOW_REG7

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

PMU_HIT_LOW?7
Record total number of Micro TLB7 hit, lower 32-bit register

3.11.6.88. 0x02DC IOMMU PMU Hit High Register 7 (Default Value: 0x0000_0000)

Offset: 0x02DC

Register Name: IOMMU_PMU_HIT_HIGH_REG7

Bit Read/Write Default/Hex Description
31:11 |/ / /

PMU_HIT_HIGH7
10:0 R 0x0 -7

Record total number of Micro TLB7 hit, higher 11-bit register

3.11.6.89. 0x02E0 IOMMU PMU Access Low Register 8 (Default Value: 0x0000_0000)

Offset: Ox02EOQ

Register Name: IOMMU_PMU_ACCESS_LOW_REG8

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

PMU_ACCESS_LOWS

Record total number of PTW Cache access, lower 32-bit register
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3.11.6.90. 0x02E4 IOMMU PMU Access High Register 8 (Default Value: 0x0000_0000)
Offset: 0x02E4 Register Name: IOMMU_PMU_ACCESS_HIGH_REGS8
Bit Read/Write Default/Hex Description
31:11 |/ / /
PMU_ACCESS HIGHS8
10:0 R 0x0 - - ] ) )
Record total number of PTW Cache access, higher 11-bit register
3.11.6.91. 0x02E8 IOMMU PMU Hit Low Register 8 (Default Value: 0x0000_0000)
Offset: 0x02E8 Register Name: IOMMU_PMU_HIT_LOW_REGS8
Bit Read/Write Default/Hex Description
PMU_HIT_LOWS8
31:0 R 0x0 - ) . .
Record total number of PTW Cache hit, lower 32-bit register
3.11.6.92. 0x02EC IOMMU PMU Hit High Register 8 (Default Value: 0x0000_0000)
Offset: 0x02EC Register Name: IOMMU_PMU_HIT_HIGH_REGS8
Bit Read/Write Default/Hex Description
31:11 |/ / /
PMU_HIT _HIGHS8
10:0 R 0x0 - - o ) ]
Record total number of PTW Cache hit, higher 11-bit register
3.11.6.93. 0x0300 IOMMU Total Latency Low Register 0 (Default Value: 0x0000_0000)
Offset: 0x0300 Register Name: IOMMU_PMU_TL_LOW_REGO
Bit Read/Write Default/Hex Description
PMU_TL LOWO
31:0 R 0x0 -7 ) .
Record total latency of Master0, lower 32-bit register
3.11.6.94. 0x0304 IOMMU Total Latency High Register O (Default Value: 0x0000_0000)
Offset: 0x0304 Register Name: IOMMU_PMU_TL_HIGH_REGO
Bit Read/Write Default/Hex Description
31:18 |/ / /
PMU_TL_HIGHO
17:0 R 0x0 -7 ) . .
Record total latency of Master0, higher 18-bit register
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3.11.6.95. 0x0308 IOMMU Max Latency Register 0 (Default Value: 0x0000_0000)
Offset: 0x0308 Register Name: IOMMU_PMU_ML_REGO
Bit Read/Write Default/Hex Description
PMU_ MLO
31:0 R 0x0
Record the max latency of MasterO.
3.11.6.96. 0x0310 IOMMU Total Latency Low Register 1(Default Value: 0x0000_0000)
Offset: 0x0310 Register Name: IOMMU_PMU_TL_LOW_REG1
Bit Read/Write Default/Hex Description
PMU_TL LOW1
31:0 R 0x0 - - o
Record total latency of Masterl, lower 32-bit register
3.11.6.97. 0x0314 IOMMU Total Latency High Register 1 (Default Value: 0x0000_0000)
Offset: 0x0314 Register Name: IOMMU_PMU_TL_HIGH_REG1
Bit Read/Write Default/Hex Description
31:18 / / /
PMU_TL_HIGH1
17:0 R 0x0 -7 ) . .
Record total latency of Masterl, higher 18-bit register
3.11.6.98. 0x0318 IOMMU Max Latency Register 1 (Default Value: 0x0000_0000)
Offset: 0x0318 Register Name: IOMMU_PMU_ML_REG1
Bit Read/Write Default/Hex Description
PMU_ML1
31:0 R 0x0 -
Record the max latency of Master1.
3.11.6.99. 0x0320 IOMMU Total Latency Low Register 2 (Default Value: 0x0000_0000)
Offset: 0x0320 Register Name: IOMMU_PMU_TL_LOW_REG2
Bit Read/Write Default/Hex Description
PMU_TL_LOW2
310 R 0x0 - - ) .
Record total latency of Master2, lower 32-bit register
3.11.6.100. 0x0324 IOMMU Total Latency High Register 2 (Default Value: 0x0000_0000)
Offset: 0x0324 Register Name: IOMMU_PMU_TL_HIGH_REG2
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Bit Read/Write Default/Hex Description
31:18 |/ / /
PMU_TL_HIGH2
17:0 R 0x0
Record total latency of Master2, higher 18-bit register
3.11.6.101. 0x0328 IOMMU Max Latency Register 2 (Default Value: 0x0000_0000)
Offset: 0x0328 Register Name: IOMMU_PMU_ML_REG2
Bit Read/Write Default/Hex Description
PMU_ ML2
31:.0 R 0x0
Record the max latency of Master2.
3.11.6.102. 0x0330 IOMMU Total Latency Low Register 3 (Default Value: 0x0000_0000)
Offset: 0x0330 Register Name: IOMMU_PMU_TL_LOW_REG3
Bit Read/Write Default/Hex Description
PMU_TL LOW3
31:0 R 0x0 -7 ) .
Record total latency of Master3, lower 32-bit register
3.11.6.103. 0x0334 IOMMU Total Latency High Register 3 (Default Value: 0x0000_0000)
Offset: 0x0334 Register Name: IOMMU_PMU_TL_HIGH_REG3
Bit Read/Write Default/Hex Description
31:18 |/ / /
PMU_TL_HIGH3
17:0 R 0x0 -7 ) . .
Record total latency of Master3, higher 18-bit register
3.11.6.104. 0x0338 IOMMU Max Latency Register 3 (Default Value: 0x0000_0000)
Offset: 0x0338 Register Name: IOMMU_PMU_ML_REG3
Bit Read/Write Default/Hex Description
PMU_ML3
310 R 0x0
Record the max latency of Master3.
3.11.6.105. 0x0340 IOMMU Total Latency Low Register 4 (Default Value: 0x0000_0000)
Offset: 0x0340 Register Name: IOMMU_PMU_TL_LOW_REG4
Bit Read/Write Default/Hex Description
31:0 R 0x0 PMU_TL_LOW4
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Record total latency of Master4, lower 32-bit register

3.11.6.106. 0x0344 IOMMU Total Latency High Register 4 (Default Value: 0x0000_0000)

Offset: 0x0344

Register Name: IOMMU_PMU_TL_HIGH_REG4

Bit Read/Write Default/Hex Description
31:18 |/ / /

PMU _TL HIGH4
17:0 R 0x0 -~

Record total latency of Master4, higher 18-bit register

3.11.6.107. 0x0348 IOMMU Max Latency Register 4 (Default Value: 0x0000_0000)

Offset: 0x0348

Register Name: IOMMU_PMU_ML_REG4

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

PMU_ML4
Record the max latency of Master4.

3.11.6.108. 0x0350 IOMMU Total Latency Low Register 5 (Default Value: 0x0000_0000)

Offset: 0x0350

Register Name: IOMMU_PMU_TL_LOW_REG5

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

PMU_TL_LOWS5

Record total latency of Master5, lower 32-bit register

3.11.6.109. 0x0354 IOMMU Total Latency High Register 5 (Default Value: 0x0000_0000)

Offset: 0x0354

Register Name: IOMMU_PMU_TL_HIGH_REGS

Bit Read/Write Default/Hex Description
31:18 |/ / /

PMU_TL_HIGHS
17:0 R 0x0

Record total latency of Master5, higher 18-bit register

3.11.6.110. 0x0358 IOMMU Max Latency Register 5 (Default Value: 0x0000_0000)

Offset: 0x0358

Register Name: IOMMU_PMU_ML_REG5

Bit

Read/Write

Default/Hex

Description

31:0

R

0x0

PMU_ ML5

Record the max latency of Master5.
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3.11.6.111. 0x0360 IOMMU Total Latency Low Register 6 (Default Value: 0x0000_0000)
Offset: 0x0360 Register Name: IOMMU_PMU_TL_LOW_REG6
Bit Read/Write Default/Hex Description
PMU_TL_LOWG
31:0 R 0x0 o
Record total latency of Master6, lower 32-bit register
3.11.6.112. 0x0364 IOMMU Total Latency High Register 6 (Default Value: 0x0000_0000)
Offset: 0x0364 Register Name: IOMMU_PMU_TL_HIGH_REG6
Bit Read/Write Default/Hex Description
31:18 |/ / /
PMU_TL_HIGH6
17:0 R 0x0 -7 . . .
Record total latency of Master6, higher 18-bit register
3.11.6.113. 0x0368 IOMMU Max Latency Register 6 (Default Value: 0x0000_0000)
Offset: 0x0368 Register Name: IOMMU_PMU_ML_REG6
Bit Read/Write Default/Hex Description
PMU_ML6
31:0 R 0x0 -
Record the max latency of Master6.
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3.12. RTC

3.12.1. Overview

The RTC(Real Time Clock) is used to implement time counter and timing wakeup functions. The RTC can display the
year, month, day, week, hour, minute, second in real time. The RTC has the independent power to continue to work in
system power-off.

The RTC has the following features:

*  Provides a 16-bit counter for counting day, 5-bit counter for counting hour, 6-bit counter for counting minute,
6-bit counter for counting second

*  External connect a 32.768 kHz low-frequency oscillator for count clock

*  Timer frequency is 1 kHz

*  Configurable initial value by software anytime

*  Supports timing alarm, and genetates interrupt and wakeup the external devices

*  Supports 32.768 kHz calibration function divided by RC16M, and power-off wakeup calibration

*  Supports fanout function of internal 32K clock

* 8 general purpose registers for storing power-off information
3.12.2. Clock Tree Diagram
The clock tree diagram of RTC is shown in Figure 3-31.

16M_RC_EN
—e RC CLK SRC SEL

/32 /N 0
CLK32K
cali 1 SYSTEM

LOSC_SRC_SEL

RTC_32K

/32 RTC

QC Debounce cicuit

@~ ' mre e LOSC OUT SRC SEL

]

— |

Figure 3- 31. RTC Clock Tree
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RTC clock tree can be selected by corresponding switch, there are 3 options: RC16M, LOSC from crystal, 32K clock after
calibrated.

Clock source: 32.768 kHz low-frequency crystal, the division clock of 16 MHz RC oscillator(uncalibrated), and the
division clock after 16 MHz RC calibrated.

Output clock: CLK32K and RTC_32K_FANOUT.

3.12.3. Operations and Functional Descriptions
3.12.3.1. External Signals

Table 3- 12. RTC External Signals

Signal Description
X32KIN 32.768 kHz oscillator input
X32KOUT 32.768 kHz oscillator output
32KFOUT 32.768 kHz clock fanout

Provides low frequency clock for external devices
NMI Alarm wakeup generates low level into NMI
RTC_VIO RTC low voltage, generated via internal LDO
VCC_RTC RTC high voltage, generated via external power

3.12.3.2. Clock and Reset

The RTC module has the independent reset signal, the signal follows VCC_RTC. When VCC_RTC powers on, the reset
signal resets the RTC module; after VCC_RTC reaches stable, the reset signal always holds high level. Watchdog Reset
cannot reset RTC.

The RTC module accesses its register by AHBS1.
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3.12.3.3. Typical Application

A

\ 4

Figure 3- 32. RTC Application Diagram

The external low-frequency oscillator must be 32.768 kHz. If the external peripheral needs low frequency crystal,
which can be provided by X32KFOUT.
AP-NMI# and alarmQ in common generate low level signal.

3.12.3.4. Function Implementation

3.12.3.4.1. Clock Sources

The RTC has 2 clock sources: internal RC, external low frequency crystal.

The RTC selects the internal RC by default, when the system starts, the RTC can select by software the external low
frequency crystal to provide much accuracy clock. The clock accurate of the RTC is related to the accurate of the
external low frequency crystal. Usually select 32.768 kHz crystal with £20 ppm frequency tolerance.

When using internal RC, the clock of RTC can be changed by changing division ratio. When using external clock, the
clock cannot be changed.
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3.12.3.4.2. Real Time Clock

oot uudUyL
N KA XX KAAXXAAXD

]

Figure 3- 33. RTC Counter

The 1K counter adds 1 on each rising edge of the clock. When the clock number reaches 0x3FF, 1K counter starts to
count again from 0, and the second counter adds 1. The step structure of 1KHz counter is as follows.

Figure 3- 34. RTC 1KHz Counter Step Structure

According to above implementation, the changing range of each counter is as follows.

Table 3- 13. RTC Counter Changing Range

Counter Range

Second 0~59

Minute 0~59

Hour 0~23

Day 0~65535 (The year, month, day need be transformed by software according to day counter)

A CAUTION

Because there is no error correction mechanism in the hardware, note that each counter configuration should not
exceed a reasonable counting range.
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3.12.3.4.3. Alarm 0

The principle of alarmO is a comparator. When RTC timer reaches scheduled time, the RTC generates the interrupt, or
outputs low level signal by NMI pin to wakeup power management chip.

The RTC only generates one interrupt when RTC timer reached the scheduled day, hour, minute and second counter,
then the RTC need set a new scheduled time, the next interrupt can be generated.

3.12.3.4.4. Power-off Storage

The RTC provides eight 32-bit general purpose register to store power-off information.

Because VCC-RTC always holds non-power-off state after VCC-RTC cold starts, when the system is in shutdown or

standby scene, CPU can judge software process by the storing information.

3.12.3.4.5. RTC_VIO

The RTC module has a LDO, the input source of the LDO is VCC_RTC, the output of the LDO is RTC_VIO, the value of
RTC_VIO is adjustable, the RTC_VIO is mainly used for internal digital logic.

3.12.3.4.6. RC Calibration

The basic circuit of RC calibration is shown in Figure 3-35. Whether to output the calibrated RC clock can be selected
by the RC_Cali_SEL control bit, the calibration principle is as follows.

As shown in Figure 3-36, with OSC24M(24 MHz) as the reference clock, calculate the counter number M of RC clock
within 1 ms/16 ms/128 ms to obtain the accurate frequency of internal RC. By dividing the accurate frequency by
32.768 kHz, the frequency divider(K) from RC clock to 32.768 kHz is obtained. Lastly, RC16M is divided into 32.768 kHz
frequency by the frequency divider(K).

A

— NOTE
The calibration principle is output 32.768 kHz, not input 16 MHz.

A133 User Manual(Revision 1.1) Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 275



( Auwiner
System

A 4
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Figure 3- 35. Calibration Circuit

Figure 3- 36. RC Waveform

3.12.3.4.7. DCXO Timed Wakeup

The logic of DCXO timed wakeup circuit is relatively simple, including two controls: timed wakeup hardware automatic
enable and timed wakeup time length (software configuration). The timed wakeup means that DCXO circuit is required
to wakeup the output clock once every second(1s~60s, usually the ambient temperature changes little in a few
seconds) for 32K calibration in the super standby or shutdown scenario,after calibration, DCXO circuit is closed, the
closed time is timed wakeup time length(software configuration).The time of DCXO circuit from wakeup starting to
stable output is 3 ms~4 ms. Although the timed wakeup function is closed, DCXO circuit always had worked. The
process of timed wakeup is shown in Figure 3-37.
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Figure 3- 37. DCXO Timed Wakeup Waveform

The time of a calibration in shutdown or super standby: the timed wakeup time configured by software + the clock
time of DCXO from wakeup to stable output + the time of a calibration. The timed wakeup time configured by the
software in the figure is 1 s, and can be configured by software in application. It is the theoretical maximum value for
DCXO from wakeup to stable output clock in 4 ms, the specific value is subject to IC measured results. In the any time
of these three periods, the startup or exit of the super standby action will not cause DCXO abnormal.

The enable signal of DCXO and the enable signal of timed wakeup DCXO is “OR”logic, and they do not contradict each
other.

The interval between continuous DCXO enable operation and disable operation is at least greater than 4 us.

3.12.3.5. Operating Mode

3.12.3.5.1. RTC Clock Control

(1) Select clock source: Select clock source by the bit0 of LOSC_CTRL_REG, the clock source is the internal RC
oscillator by default, when the system starts, the clock source can be switched to the external 32K oscillator by
software.

(2) Auto switch: After enabled the bit[14] of LOSC_CTRL_REG, the RTC automatically switches clock source to the
internal oscillator when the external crystal could not output waveform, the switch status can query by the bit[1]
of LOSC_AUTO_SWT_STA_REG.

(3) After auto switch is valid, the clock source status bit cannot be changed, because the two functions are
independent.
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3.12.3.5.2. RTC Calendar

(1) Write time initial value: Write the current time to RTC_DAY_REG and RTC_HH_MM_SS_REG.

(2) After configured time, read the bit[8:7] of LOSC_CTRL_REG to ensure that configuration is completed.

(3) After update time, the RTC restarts to count again. The software can read the current time anytime.
m NOTE

The RTC can only provide day counter, so the current day counter need be converted to year, month, day and week

by software.

After configured time at each time, you need ensure the bit[8:7] of LOSC_CTRL_REG is 0 before the next setting is

performed.

3.12.3.5.3. Alarm0

(1) Enable alramO interrupt by writing ALARMO_IRQ_EN.

(2) Set the counter comparator, write the count-down day, hour, minute, second number to ALARMO_DAY_REG and

ALARMO_HH_MM_SS_REG.

(3) Enable alarm0 function by writing ALARMO_ENABLE_REG, then the software can query alarm count value in real

time by ALARMO_DAY_REG and ALARMO_HH_MM_SS_REG. When the setting time reaches, ALARMO_IRQ_STA_REG

is set to 1 to generate interrupt.

(4) After enter the interrupt process, write ALARMO_IRQ_STA_REG to clear the interrupt pending, and execute the

interrupt process.

(5) Resume the interrupt and continue to execute the interrupted process.

(6) Power-off wakeup is generated via SoC hardware and PMIC, the software only need set pending condition of
alarmO, and set 1 to ALARMO_CONFIG_REG.

3.12.3.5.4. Fanout

Set the bit0 of LOSC_OUT_GATING_REG to 1, and ensure external pull-up resistor, voltage, clock source are normal,
then 32.768kHz square wave can be output.

3.12.3.5.5. DRAM Data Encrypt

If using DRAM data encrypt, the DRAM data read by CPU is the encrypted data. The steps are as follows.
Before write/read CRY_KEY_REG and CRY_EN_REG, the bit[15:0] of CRY_CONFIG_REG should be written to 0x1689.

A CAUTION

Before read/write each time, the step is needed to be performed, or else the register operation is no successful.
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3.12.3.5.6. RC Calibration Usage Scenario

*  Power-on: Select non-accurate 32K divided by internal RC.
J Normal scenario: Select external accurate 32K, or external calibrated 32K.

*  Standby or power-off scenario: Select external accurate 32K, or external calibrated 32K.

3.12.4. Programming Guidelines
3.12.4.1. RTC Clock Sources Setting

Configure LOSC_CTRL_REG to set RTC clock source.

For example: select external 32K clock source as RTC clock.
writel(0x16aa4000,LOSC_CTRL); //write key field
writel(Ox16aa4001,LOSC_CTRL); //select external 32K clock

3.12.4.2. Real Time Clock

For example: set time- 21’, 07:08:09

RTC_DAY_REG = 0x00000015;

RTC_HH_MM_SS_REG = 0x00070809; //0000 0000 000|0 0000(Hour) 00|00 0000(Minute) 00|00 0000(Second)
Read (RTC_DAY_REG);

Read (RTC_HH_MM_SS_REG);

3.12.4.3. Alarm 0

irg_request(GIC_SRC_R_Alarm0, AIm0_handler);

irg_enable(GIC_SRC_R_Alarm0);
writel(1, ALARMO_DAY_SET_REG);

writel(1, RTC_HH_MM_SS_REG); //Set 1 second corresponding to normal mode;
writel(1, ALMO_EN);
writel(1, ALM_CONFIG); //NMI output

while(!readl(ALMO_IRQ_STA));
writel(1, ALMO_IRQ_EN);
while(readl(ALMO_IRQ_STA));

3.12.5. Register List

Module Name Base Address
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RTC 0x07000000

Register Name Offset Description

LOSC_CTRL_REG 0x0000 Low Oscillator Control Register
LOSC_AUTO_SWT_STA_REG 0x0004 LOSC Auto Switch Status Register
INTOSC_CLK_PRESCAL_REG 0x0008 Internal OSC Clock Prescalar Register
INTOSC_CLK_AUTO_CALI_REG 0x000C Internal OSC Clock Auto Calibration Register
RTC_DAY_REG 0x0010 RTC Year-Month-Day Register
RTC_HH_MM_SS_REG 0x0014 RTC Hour-Minute-Second Register
ALARMO_COUNTER_REG 0x0020 Alarm 0 Counter Register
ALARMO_CUR_VLU_REG 0x0024 Alarm 0 Counter Current Value Register
ALARMO_ENABLE_REG 0x0028 Alarm 0 Enable Register
ALARMO_IRQ_EN 0x002C Alarm 0 IRQ Enable Register
ALARMO_IRQ_STA REG 0x0030 Alarm 0 IRQ Status Register
ALARM_CONFIG_REG 0x0050 Alarm Configuration Register
LOSC_OUT_GATING_REG 0x0060 LOSC Output Gating Register

GP_DATA REG 0x0100 + N*0x04 General Purpose Register (N=0~7)
FBOOT_INFO_REGO 0x0120 Fast Boot Information Register0
FBOOT_INFO_REG1 0x0124 Fast Boot Information Registerl
DCXO_CTRL_REG 0x0160 DCXO Control Register

CALI_CTRL_REG 0x0164 Calibration Control Register
RTC_VIO_REG 0x0190 RTC_VIO Regulate Register
IC_CHARA_REG 0x01F0 IC Characteristic Register
EFUSE_HV_PWRSWT_CTRL_REG 0x0204 Efuse High Voltage Power Switch Control Register
RTC_SPI_CLK_CTRL_REG 0x0310 RTC SPI Clock Control Register

3.12.6. Register Description

A CAUTION

The register configuration of RTC is AHB bus, it only can support word operation, not byte and half word operation.

3.12.6.1. 0x0000 LOSC Control Register (Default Value: 0x0000_4010)

Offset:0x0000

Register Name: LOSC_CTRL_REG

Bit Read/Write | Default/Hex | Description
KEY_FIELD
31:16 w 0x0 Key Field

This field should be filled with 0x16AA, and then the bit0 and bitl can be
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written with the new value.

15 R/W 0x0

LOSC_AUTO_SWT_FUNCTION
LOSC auto switch function disable
0: Enable

1: Disable

14 R/W 0x1

LOSC_AUTO_SWT_32K_SEL_EN
LOSC auto switch 32K clk source sel enable

0: Disable, when losc lost, 32k clk source will not change to RC

1: Enable, when losc lost, 32k clk source will change to RC(LOSC_SRC_SEL will
be changed from 1 to 0)

13:9 / /

/

8 R/W 0x0

RTC_HHMMSS_ACCE

RTC HH-MM-SS access

After writing the RTC HH-MM-SS Register, this bit is set and it will be cleared
until the real writing operation is finished.

After writing the RTC HH-MM-SS Register, the RTC HH-MM-SS Register will be
refreshed for at most one second.

7 R/W 0x0

RTC_DAY_ACCE

RTC DAY access

After writing the RTC DAY register, this bit is set and it will be cleared until the
real writing operation is finished.

After writing the RTC DAY register, the DAY register will be refreshed for at
most one second.

6:5 / /

/

4 R/W 0x1

EXT_LOSC_EN

External 32.768 kHz Crystal Enable
0: Disable

1: Enable

3:2 R/W 0x0

EXT_LOSC_GSM

External 32.768 kHz Crystal GSM

00: Low

01:/

10:/

11: High

When GSM is changed, 32K oscillation circuit will arise transient instability. If
the autos witch function(bit 15) is enabled, 32K changes to RC16M with
certain probability. GSM can influence the time of 32K starting oscillation, the
more the GSM, the shorter the time of starting oscillation. So modifying GSM
is not recommended.

If modifying GSM is necessary, firstly disable the auto switch function(bit 15),
with a delay of 50us, then change GSM, 32K clock source is changed to
external clock.

1 / /

/

0 R/W 0x0

LOSC_SRC_SEL
LOSC Clock source Select. ‘N’ is the value of Internal OSC Clock Prescalar
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Register.
0: Low Frequency Clock from 16M RC
1: External 32.768kHz OSC

A

— NOTE
If the bit[8:7] of LOSC_CTRL_REG is set, the RTC HH-MM-SS, DD and ALARM DD-HH-MM-SS register cannot be

written.

3.12.6.2. 0x0004 LOSC Auto Switch Status Register (Default Value: 0x0000_0000)

Offset:0x0004

Register Name: LOSC_AUTO_SWT_STA_REG

Bit

Read/Write

Default/Hex

Description

31:3

/

/

/

0x0

EXT_LOSC_STA

Work only when AUTO SWITCH function is enabled.
0: External 32.768 kHz OSC work normally

1: External 32.768 kHz OSC work abnormally

R/W1C

0x0

LOSC_AUTO_SWT_PEND

LOSC auto switch pending

0: No effect

1: Auto switch pending, it means LOSC_SRC_SEL is changed from 1 to 0.
Setting 1 to this bit will clear it.

0x0

LOSC_SRC_SEL_STA

Checking LOSC Clock Source Status. ‘N’ is the value of Internal OSC Clock
Prescalar Register.

0: Low Frequency Clock from 16M RC

1: External 32.768 kHz OSC

3.12.6.3. 0x0008 Internal OSC Clock Prescalar Register (Default Value: 0x0000_000F)

Offset:0x0008

Register Name: INTOSC_CLK_PRESCAL_REG

Bit

Read/Write

Default/Hex

Description

31:5

/

/

/

4:0

R/W

OxF

INTOSC_32K_CLK_PRESCAL

Internal OSC 32K Clock Prescalar value N.
The clock output = Internal RC/32/N.
00000: 1

00001: 2

00002: 3

11111: 32
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3.12.6.4. 0x000C Internal OSC Clock Auto Calibration Register (Default Value: 0x01E8_0000)
Offset:0x000C Register Name: INTOSC_CLK_AUTO_CALI_REG
Bit Read/Write | Default/Hex | Description
31:22 RO Ox1e8 32k calibration integer divider factor
21:5 RO 0x0 32k calibration decimal divider factor

Calibration function Clk16M_RC_enable
4 R/W 0x0 0: Auto gating
1: Soft bypass
RC Calibration Precise Selection
32 R/W Ox0 00: Ims calit?ratio-n precis.e
01: 16ms calibration precise
10: 128ms calibration precise
RC calibration enable
1 R/W 0x0 0: Close Calibration circuit
1: Open Calibration circuit
RC CLK SRC SEL
0 R/W Ox0 Select the RTC 32k clock source from normal RC or Calibrated RC
0: Normal RC
1: Calibrated RC
3.12.6.5. 0x0010 RTC DAY Register
Offset:0x0010 Register Name: RTC_DAY_REG
Bit Read/Write | Default/Hex | Description
31:16 / / /
DAY
15:0 R/W UDF Day
Range from 1~65535.
m NOTE
Ensure that the bit[7] of LOSC_CTRL_REG is 0 before updating RTC_DAY_REG.
3.12.6.6. 0x0014 RTC HH-MM-SS Register
Offset:0x0014 Register Name: RTC_HH_MM_SS_REG
Bit Read/Write | Default/Hex | Description
31:21 / / /
20:16 R/W UDF HOUR
Range from 0~23
15:14 / / /
13:8 R/W UDF MINUTE
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Range from 0~59
7:6 / / /
SECOND
5:0 R/W UDF
Range from 0~59

m NOTE

Ensure that the bit[8] of LOSC_CTRL_REG is 0 before updating RTC_HH_MM_SS_REG.

3.12.6.7. 0x0020 Alarm 0 Day Setting Register (Default Value: 0x0000_0000)

Offset:0x0020

Register Name: ALARMO_COUNTER_REG

Bit Read/Write | Default/Hex | Description

31:16 / / /
ALARMO_COUNTER

15:0 R/W 0x0

Alarm 0 Counter is based on Day.

3.12.6.8. 0x0024 Alarm 0 HH-MM-SS Setting Register

Offset:0x0024 Register Name: ALARMO_CUR_VLU_REG
Bit Read/Write | Default/Hex | Description
31:21 / / /

HOUR
20:16 R/W X

Range from 0~23
15:14 / / /

MINUTE
13:8 R/W X

Range from 0~59
7:6 / / /

SECOND
5:0 R/W X

Range from 0~59

3.12.6.9. 0x0028 Alarm 0 Enable Register (Default Value: 0x0000_0000)

Offset:0x0028

Register Name: ALARMO_ENABLE_REG

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

ALM_O_EN

Alarm 0 Enable

If this bit is set to “1”, the valid bits of Alarm 0 Counter Register will down
0 R/W 0x0

count to zero, and the alarm pending bit will be set to “1”.
0: Disable
1: Enable

A133 User Manual(Revision 1.1)

Copyright©2020 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 284




( Auwiner

System

3.12.6.10. 0x002C Alarm 0 IRQ Enable Register (Default Value: 0x0000_0000)

Offset:0x002C Register Name: ALARMO_IRQ_EN
Bit Read/Write | Default/Hex | Description
31:1 / / /
ALARMO_IRQ_EN
0 R/W Ox0 AIar.m 0 IRQ Enable
0: Disable
1: Enable

3.12.6.11. 0x0030 Alarm 0 IRQ Status Register (Default Value: 0x0000_0000)

Offset:0x0030

Register Name: ALARMO_IRQ_STA_REG

Bit Read/Write | Default/Hex | Description
311 / / /
ALARMO_IRQ_PEND
Alarm 0 IRQ Pending bit
0 R/WIC Ox0 0: No ef'fect .
1: Pending, alarm 0 counter value is reached
If alarm 0 irq enable is set to 1, the pending bit will be sent to the interrupt
controller.

3.12.6.12. 0x0050 Alarm Configuration Register (Default Value: 0x0000_0000)

Offset:0x0050

Register Name: ALARM_CONFIG_REG

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

ALARM_WAKEUP

Configuration of alarm wake up output.
0 R/W 0x0 .

0: Disable alarm wake up output

1: Enable alarm wake up output

3.12.6.13. 0x0060 LOSC OUT Gating Register (Default Value: 0x0000_0000)

Offset:0x0060 Register Name: LOSC_OUT_GATING_REG
Bit Read/Write | Default/Hex | Description
31:17 / / /
0SC24M 32K _DIVIDER_ENABLE
16 R/W 0x0 - - S
1: enable the OSC24M to 32K divider circuit
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0: disable the 0OSC24M to 32K divider circuit

15:3

/

2:1

R/W

0x0

LOSC_OUT_SRC_SEL

01: LOSC
10: OSC24M divided 32K

00: RTC_32K(select by RC_CLK_SRC_SEL & LOSC_SRC_SEL)

R/W

0x0

32K_FANOUT_GATING

0: Mask LOSC output gating
1: Enable LOSC output gating

Configuration of LOSC output, and no LOSC output by default.

3.12.6.14. 0x0100+N*0x0004 General Purpose Register (Default Value: 0x0000_0000)

Offset:0x0100+N*0x0004 (N=0~7) Register Name: GP_DATA_REGN
Bit Read/Write | Default/Hex | Description
GP_DATA
31:0 R/W 0x0
Data [31:0]
L ore

General purpose register 0~7 value can be stored if the RTC-VIO is larger than 0.7V.

3.12.6.15. 0x0120 Fast Boot Information Register0 (Default Value: 0x0000_0000)

Offset:0x0120

Register Name: FBOOT_INFO_REGO

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

Fast Boot Information, refer to BROM spec.

3.12.6.16. 0x0124 Fast Boot Information Registerl (Default Value: 0x0000_0000)

Offset:0x0124

Register Name: FBOOT_INFO_REG1

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

Fast Boot Information, refer to BROM spec.

3.12.6.17. 0x0160 DCXO Control Register (Default Value: 0x083F_10F3 or 0x083F_FOFC)

Offset:0x0160

Register Name: DCXO_CTRL_REG

Bit Read/Write | Default/Hex | Description
DCXO_FANOUT_ENB
31 R/W 0x0 0: enable DCXO wake up function

1: disable DCXO wake up function
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30:28 / / /
DCXO_ICTRL
27:24 R/W 0x8 -
DCXO current control value
23 / / /
DCXO_TRIM
22:16 R/W Ox3F DCXO cap array value
Capacity cell is 55fF
15:13 / / /
DCXO_BG
12:8 R/W 0x10 -

DCXO bandgap output voltage

DCXO_LDO_INRUSHB

7 R/W Ox1 - o . .
DCXO LDO driving capacity signal, active high

XTAL_MODE

Xtal mode enable signal, active high
6 R/W 0x1 .
0: For external clk input mode

1: For normal mode

DCXO_RFCLK_ENHANCE

DCXO rfclk enhance

Enhance driving capacity of output OUT_RF_REFCLK, Ox0 for 5pF, Ox1 for
10pF, 0x2 for 15pF, Ox3 for 20pF.

5:4 R/W 0x3

3:2 / / /

DCXO_EN
DCXO enable
1: Enable
0: Disable

1 R/W 0x1

CLK16M_RC_EN

1: Enable

0: Disable

The related register configuration is necessary to ensure the reset debounce
circuit has a stable clock source.

The first time SoC starts up, by default, the reset debounce circuit of SoC
uses 32K divided by RC16M. In power-off, software reads the related bit to
ensure whether EXT32K is working normally, if it is normal, first switch the
clock source of debounce circuit to EXT32K, then close RC16M.

Without EXT32K scenario or external RTC scenario, software confirms firstly

0 R/W O0x1

whether EXT32K is working normally before switching, or software does not
close RC16M.

3.12.6.18. 0x0164 Calibration Control Register (Default Value: 0x0000_0043)

Offset:0x0164 Register Name: CALI_CTRL_REG
Bit Read/Write Default/Hex | Description
31 R/W 0x0 WAKEUP_DCXO_EN
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Wake up DCXO circuit enable.

30:17 |/ / /

WAKEUP_READY_SLEEP_MODE

Calibration wake up ready sleep mode, it must be set before the
16 R/W 0x0 WAKEUP_DCXO_EN(bit31) is set to 1.

0: Disable

1: Enable

TIMER FOR READY SLEEP
Total timer for ready sleep
0000: 15s

0001: 30s

0010: 45s

0011: 60s

0100: 90s

0101: 120s

0110: 150s

Others: /

15:12 R/W 0x0

WAKEUP_CNT FOR READY SLEEP
Wake up counter for ready sleep
0000: 250ms

0001: 500ms

0010: 750ms

0011: 1s

0100: 1.25s

0101:1.5s

0110: 1.75s

0111: 2s

1000: 2.25s

1001: 2.5s

1010: 2.75s

1011: 3s

1100: 3.25s

1101: 3.5s

1110: 3.75s

1111:4s

11:8 R/W 0x0

WAKEUP_CNT FOR SLEEP
Wake up counter for sleep
0000: 250ms

0001: 500ms

0010: 1s

0011: 10s

0100: 60s

0101: 120s

0110: 180s

0111: 240s

7:4 R/W 0x4
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1000: 300s
1001: 360s
1010: 420s
1011: 480s
1100: 540s
1101: 600s
1110: 1200s
1111: 1800s

3:0 R/W 0x3

WAIT DCXO SEL

Select for DCXO active after DCXO enable
0000: 1ms

0001: 2ms

0010: 3ms

0011: 4ms

1111: 16ms

3.12.6.19. 0x0190 RTC_VIO Regulation Register (Default Value: 0x0000_0004)

Offset:0x0190

Register Name:RTC_VIO_REG

Bit Read/Write | Default/Hex

Description

31:5 / /

/

4 R/W 0x0

V_SEL
0: resistance divider
1: band gap

/

2:0 R/W 0x4

RTC_VIO_REGU

These bits are useful for regulating the RTC_VIO from 0.6V to 1.3V, and the
regulation step is 0.1V.

000: 1.0V

001: 0.6V (the configuration can cause RTC reset)

010: 0.7V

011: 0.8V

100: 0.9V

101: 1.1V

110: 1.2V

111: 1.3V

RTC-VIO is provided power for RTC digital part, the default value is 0.9V.
After power-on, software sets the field to 0.8V to save power-consumption.

3.12.6.20. 0x01FO IC Characteristic Register (Default Value: 0x0000_0000)

Offset:0x01F0

‘ Register Name: IC_CHARA_REG
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Bit

Read/Write

Default/Hex

Description

31:16

R/W

0x0

IC_CHARA

Key Field

Should be written at value O0x16AA. Writing any other value in this field
aborts the write operation.

15:0

R/W

0x0

ID_DATA
Return 0x16AA only if the KEY_FIELD is set as Ox16AA when read those bits,
otherwise return 0x0.

3.12.6.21. 0x0204 Efuse High Voltage Power Switch Control Register (Default Value: 0x0000_0000)

Offset:0x0204

Register Name: EFUSE_HV_PWRSWT_CTRL_REG

Bit Read/Write Default/Hex | Description

31:1 / / /
EFUSE_1.8V_POWER_SWITCH_CONTROL

0 R/W 0x0 1: open power switch

0: close power switch

3.12.6.22. 0x0310 RTC SPI Clock Control Register (Default Value: 0x0000_0000)

Offset:0x0310

Register Name: RTC_SPI_CLK_CTRL_REG

Bit Read/Write Default/Hex | Description

RTC Reg CFG SPI Clock Gating

0: Gating
31 R/W X0 1: Not Gating. . . N

Before configurating RTC register, the clock divider of SPI needs be

configured firstly, then clock gating needs be enabled.

Note: Frequency division and clock gating can not be set at the same time.
30:5 / / /

RTC Reg CFG SPI Clock Divider: M

Actual SPI Clock = AHBS1/(M+1), (0~15)

The default frequency of AHBS1 is 200MHz, and the default frequency of SPI
4:0 R/W 0x9

Clock is 20MHz.
Note: The SPI clock can not exceed 50MHz, or else RTC register may be
abnormal.
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