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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 DOCUMENTABRION STRICTLY.
ALLWINNER ASSUMES NO RESPONSIBILITY FOR THE CONSEQUENCES OF IMPROPER USE(INCLUDING BUTNNOT LIMITED
TO OVERVOLTAGE, OVERCLOCK, OR EXCESSIVE TEMPERATURE).

THE INFORMATION FURNISHED BY ALLWINNER IS PROVIDED JUST AS A REFEREN S, ALL
STATEMENTS, INFORMATION, AND RECOMMENDATIONS IN THIS DOCUMENT DO CON u WARRANTY OF
IN CIR@UIT DESIGN AND/OR

ANY KIND, EXPRESS OR IMPLIED. ALLWINNER RESERVES THE RIGHT TO M N
SPECIFICATIONS AT ANY TIME WITHOUT NOTICE.
NOR FOR ANY INFRINGEMENTS OF PATENTS (3 OTHERR @R ARTIES WHICH MAY RESULT FROM ITS

USE. NO LICENSE IS GRANTED BY | ER ANY PATENT OR PATENT RIGHTS OF
ALLWINNER. THIRD PARTY LICENCES MA MENT THE SOLUTION/PRODUCT. CUSTOMERS SHALL
BE SOLELY RESPONSIBLE TO OBTAIN ALL Y“REQUIRED THIRD PARTY LICENCES. ALLWINNER SHALL NOT
BE LIABLE FOR ANY LICENCE F ESPECT OF ANY REQUIRED THIRD PARTY LICENCE. ALLWINNER
SHALL HAVE NO WARR IN ER OBLIGATIONS WITH RESPECT TO MATTERS COVERED UNDER ANY
REQUIRED PA E.
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Chapter 1 About This Documentation

1.1. Purpose

This documentation provides an overall description of the Allwinner’s A63 application processor, which describes the

overview, features, logical structures, functions and register listings of each module. The documentation is intended to

provide guidance to programmers writing code for A63 processor. This documentation assumes that the reader has a

background in computer engineering and/or software engineering, with the goal to aid anyone in un tanding and

potentially modifying the Allwinner provided code.

1.2. Symbol Conventions

Symbol

>

WARNING

A2

Lo

the main text.

Provides additional information to emphasize or supplement important points of

1.3. Notes

1.3.1. Register Attributes

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

Symbol Description
R Read Only
R/W Read/Write

A63 User Manual(Revision 1.0)

Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 44




ALwiner

About This Documentation

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

1.3.2. Reset Value Conventions

In the register definition tables:

If other column value in a bit or multiple bits row is “/” , that this bit or these multiple bigare u \
If the default value of a bit or multiple bits is “UDF”, that the default value is undefi&\

O

1.3.3. Numerical System

The expressions of data capacity, frequenfey, and data sc as follows.
Type yrabol Value
Data capacity K 1024
1,048,576
1G 1,073,741,824
Frequenay,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

0b 0b010,0b00 000 111 Data or sequence in binary(register
description is excluded.)

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.
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1.4. Acronyms and Abbreviations

The table below contains acronyms and abbreviations used in this documentation.

AES Advanced Encryption Standard

ADC Analog-to-Digital Converter

AGC Automatic Gain Control

AHB AMBA High-speed Bus

APB Advanced Peripheral Bus

ARM Advanced RISC Machine

AVS Audio Video Standard

BROM Boot ROM

CIR Consumer Infrared

CP15 Coprocessor 15

CPU Central Processing Unit

CRC Cyclic Redundancy Check

csl Camera Serial Interface

CVBS Composite Video Broadcast Signal
DES

DLL

DMA

DRC

DSl

DVFS

ECC

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

ESD Electrostatic Discharge

FBGA Fine Ball Grid Array

FEL Fireware Exchange Launch

FIFO First In First Out

GIC Generic Interrupt Controller

GMII Gigabit Media Independent Interface
GPIO General Purpose Input Output

GPU Graphics Processing Unit

HDCP High-bandwidth Digital Content Protection
HDMI High-Definition Multimedia Interface
12C Inter Integrated Circuit

12S Inter IC Sound

JEDEC Joint Electron Device Engineering Council
JPEG Joint Photographic Experts Group
JTAG Joint Test Action Group
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LCD Liquid-Crystal Display

LSB Least Significant Bit

LvDS Low Voltage Differential Signaling

MAC Media Access Control

Ml Media Independent Interface

MIPI Mobile Industry Processor Interface

MIPI DSI MIPI Display Serial Interface

MMC Multimedia Card

MPEG Motion Pictures Expert Group

MPEG1 The First MPEG Compression Scheme Specification
MPEG4 The Most Current MPEG Compression Scheme Specification
MSB Most Significant Bit

N/A Not Application

NMI Non Maskable Interrupt

NTSC National Television Standards Committee ®
NVM Non Volatile Storage Medium

OHCI Open Host Controller Interface

oTP One Time Programmable

OWA One Wire Audio

PAL
PCM
PHY
PID
PLL
PWM
RGB
RMII
ROM
RTC

Reduced Media Independent Interface

Read Only Memory

Real Time Clock

SDIO Secure Digital Input Output

SDRAM Sychronous Dynamic Random Access Memory
SOC System On Chip

SPI Serial Peripheral Interface

SRAM Static Random Access Memory

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 Overview

This part describes the overview for A63 processor.

* Processor Overview
* Processor Features
e System Block Diagram o 6
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2.1. Processor Overview

Allwinner’s A63 is a quad-core,64-bit SoC targeted for high performance tablets. The A63 integrates a higher energy
efficiency ARM Cortex'V-A53 CPU architecture, and also includes advanced graphics computing processor
MaliT760MP2, high-definition video decoding/encoding, low power audio codec, excellent display controllers and a
broad range of interfaces.

The A63 supports H.265 high-definition hardware video decoding by 4K@30fps ,and mainstream high-definition video
decoding including H.264 by 4K@30fps, VP9 by 4K@30fps, MPEG1/2/4 by 1080p@60fps, AVS/AVS+ by 1080p@60fps,
VC1 by 1080p@60fps,etc. In the aspect of video encoding, the A63 supports 1080p@30fps H.264 enco

ability.

Integrated analog Audio Codec supports 20bit/192kHz audio playback to deliver high qu‘ty SO

interfaces support 12S/PCM for connecting to an external audio codec . The A63 supports &llwinne i
SmartColor3.0 technology and various display output interfaces, content can be & MIPI DSI up to
d

2560x1600@60fps, or by eDP panel up to 2560x1600@60fps. It provid an enhanced visual

entertainment experience.
clu@D DDR3L/LPDDR2/LPDDR3, NAND Flash
r 0.

to engine, secure boot, secure JTAG and secure efuse.

rs wi

The A63 supports many types of external memory device

with full disk encryption, SD/SDIO/MMC ingluding eM
Security functions are enabled and accel db r
To deliver better architecture sca ity, th€M63 ¢
OTG/Host, SPI, UART, TWI.

CO

es with extensive connectivity and interfaces, such as CSI, USB
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2.2. Processor Features

2.2.1. CPU Architecture

° Quad-core ARM Cortex"'-A53 Processor

*  Power-efficient ARM v8 architecture

* 64 and 32bit execution states for scalable high performance

*  Trustzone technology supported

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

*  Supports Large Physical Address Extensions(LPAE)

®
*  VFPv4 Floating Point Unit
*  32KB L1 Instruction cache and 32KB L1 Data cache per core
*  512KB L2 cache shared 0
2.2.2. GPU Architecture
®

. MaliT760MP2
e Supports OpenGL ES 3.2/3.1/3.0/2.0/i irect3D 1 enCL 1.2/1.1 and Renderscript standard
2.2.3. ry

oM

2.23.1.B

*  Onchip memory
*  Supports system boot from the following devices:
- NAND Flash
- SDcard
- eMMC
- SPI Nor Flash
*  Supports secure boot and normal boot
*  Supports one key USB mass production upgrade
*  Supports system code download through USB OTG and card
*  Supports boot media priority sequence through boot select pin and efuse
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2.2.3.2. SDRAM

° Compatible with JEDEC standard DDR2/DDR3/DDR3L/LPDDR2/LPDDR3 SDRAM
e Clock frequency up to 933MHz for DDR3/DDR3L

*  Clock frequency up to 933MHz for LPDDR3

*  Clock frequency up to 533MHz for LPDDR2

*  Clock frequency up to 400MHz for DDR2

*  32-bit bus width

*  Upto 3GB address space

*  Supports 2 chip selects

* 16 address signal lines and 3 bank signal lines

¢ Supports Memory Dynamic Frequency Scale(MDFS)

2.2.3.3. NAND Flash

¢  8-bit data bus width

*  Supports 2 CE signals and 2 RB signals

*  Up to 80-bit ECC per 1024 bytes

e  Supports 1024,2048,4096,8192,16384,32768 bytes
*  SLC/MLC/TLC flash and EF-NAND memory

. SDR,ONFI DDR and Toggle DDR NAN ‘
¢ Full disk encryption(FDE) function
*  Embedded DMA to do data transfe
*  Supports data transfer tog“o alD
2.2.3.4. SMHC O
to

e Up host controller(SMHC) interfaces
*  SMHCO controls the device that comply with the Secure Digital Memory(SD3.0)
- 4-bit bus width
SDR mode 50MHz@3.3V 10 pad
SDR mode 150MHz@1.8V IO pad
- DDR mode 50MHz@1.8V 10 pad
*  SMHCI1 controls the devices that comply with the Secure Digital Input/Output(SDIO3.0)
- 4-bit bus width
SDR mode 50MHz@3.3V 10 pad
SDR mode 150MHz@1.8V IO pad
- DDR mode 50MHz@1.8V 10 pad
e SMHC2 controls the devices that comply with the MultiMediaCard(MMC5.1)
- 8-bit bus width
- SDR mode 150MHz@1.8V 10 pad
- DDR mode 100MHz@1.8V IO pad
- DDR mode 50MHz@3.3V 10 pad
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*  SMHC2 supports full disk encryption(FDE) function
*  Hardware CRC generation and error detection
*  Block size of 1 to 65535 bytes

2.2.4. System Peripheral

2.2.4.1. Timer

*  The timer module implements the timing and counting functions, which includes Timer0 and Timerl,Watchdog,

AVS and 64-bit counter

*  Timer0 and Timerl for system scheduler counting

Configurable 8 prescale factor

Programmable 32-bit down timer
- Two working modes: continue mode and single count mode

Generates an interrupt when the count is decreased to 0
¢ 1 Watchdog for transimitting a reset signal to reset the entire system after an tion ogeur
- Supports 12 initial values to configure

\

e system
- Generation of timeout interrupts
- Generation of reset signal
- Watchdog restart the timing PY
e 2 AVS counters(AVS0 and AVS1) for gynchronizing the player
- Programmable 33-bit up timer
- Initial value can be update tim
- 12-bit frequency divid
Pause/Start fup
2.2.4.2. High Speed Timer
*  One high speed timer with 56-bit counter
*  Configurable 5 prescale factor
*  Clock source is synchronized with AHB1 clock, much more accurate than other timers
2.2.4.3. RTC
*  Calendar :Counters second,minute,hour,day,week,month and year with leap year generator
* Alarm: general alarm and weekly alarm
*  Multi clock sources: 24MHz crystal, 16MHz RC clock, 32768Hz crystal clock
¢ One 32768Hz fanout
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2.2.4.4. GIC

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

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

e  Software-generated Interrupts (SGls)

* Interrupt masking and prioritization

d Uniprocessor and multiprocessor environments

. ARM architecture security extensions

*  ARM architecture virtualization extensions

*  Wakeup events in power-management environments

O \
2.2.4.5. DMA 6
* Upto 12-channel DMA \
* Interrupt generated for each DMA channel
*  Transfers data width of 8/16/32/64-bit
¢ Llinear and IO address modes
e Data transfer types with memo -’emor )ry- eral, peripheral-to-memory, peripheral-to-
peripheral @
*  Supports transfer with linked list
* DRQresponse includes w nd dshake mode

*  DMA channel supp ausefunct

2.2.4.6. (
e 11PLLs

*  Supports one external 24MHz oscillator , one external 32.768kHz oscillator and one on-chip RC oscillator
*  Clock configuration and clock generated for corresponding modules
e  Software-controlled clock gating and software-controlled reset for corresponding modules

2.2.4.7. IOMMU

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

. DEO/2, VE_R, VE, CSI, VP9 bypass function independently

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

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

* Levell and level2 TLB for special using, and level2 TLB for sharing

e TLB Fully cleared and Partially disabled
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*  Supports trigger PTW behavior when TLB miss
¢ Checking the permission
e Performance: Average (L1+L2)TLB Hit rate: up to 99.9%, Average Latency: 5t1cycle

2.2.4.8. PWM

. Up to two PWM channels

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

N Up to 24MHz output frequency

*  The minimum resolution is 1/65536

2.2.4.9. Thermal Sensor ® 6\

e Temperature Accuracy : #3°C from0°C to +100°C, +5C from -20°C to +12
*  Averaging filter for thermal sensor reading
*  Qver-temperature protection interrupt and over-temperature alarm iqtérrup

*  Three sensors:sensor0 for GPU,sensor1 for VE,sensar2 for C
®
2.2.4.10. GPADC
*  SAR analog-to-digital conv 12-Rit resolution
e  Maximum sampling frequeRgy up tad M
e Three tion gl nversion mode, continuous conversion mode, burst conversion mode

2.2.4.11.C e(CE)

*  Symmetrical algorithm: AES,DES, TDES,XTS
- ECB,CBC,CTS,CTR,CFB,0FB,CBC-MAC mode for AES
- 128/192/256-bit key for AES
- ECB,CBC,CTR,CBC-MAC mode for DES/TDES
- 256/512-bit key for XTS
. Hash algorithm: MD5,SHA,HMAC
- SHA1,SHA224,SHA384,SHA512 for SHA
- HMAC-SHA1,HMAC-SHA256 for HMAC
- MD5,SHA,HMAC are padded using hardware
e Asymmetrical algorithm: RSA, ECC
- RSA supports 512/1024/2048/4096-bit width
- ECC Supports 160/224/256/384/521-bit width
*  160-bit hardware PRNG with 175-bit seed
*  256-bit hardware TRNG
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¢ Internal Embedded DMA to do data transfer

*  Secure and non-secure interfaces respectively

*  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

*  DMA has multiple channels, each corresponding to one suit of algorithms

2.2.4.12. Embedded Crypto Engine(EMCE)

¢ Connects directly to SMHC or NDFC for disc encryption application
*  AESalgorithm
*  Supports ECB, CBC,XTS modes

e 128-bit, 192-bit and 256-bit key size for AES

®
2.2.4.13. Security ID(SID)
*  Supports 2.5K-bit EFUSE for chip ID and security application 0
2.2.4.14. CPU Configuration

*  Capable of CPU reset, including cor

aset, etc
*  Capable of other CPU-related contr 8" control, CP15 control, and power control, etc

*  Capable of checking CPU s ) us, SMP status, and interrupt status, etc

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

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

*  Each of Queue could be configured as transmitter or receiver

2.2.5. Display Subsystem

2.2.5.1. DE3.0

*  Output size up to 2560x1600

*  Four alpha blending channels for main display, two channels for aux display
*  Four overlay layers in each channel, and has a independent scaler

*  Potter-duff compatible blending operation

*  AFBC buffer in main display
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o Input format semi-planar of YUV422/YUV420/YUV411 and planar of YUV422/YUV420/YUV411, ARGB8888/
XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565

*  Frame Packing/Top-and-Bottom/Side-by-Side Full/Side-by-Side Half 3D format data

*  Supports SmartColor 3.0 for excellent display experience

Adaptive detail/edge enhancement

Adaptive color enhancement

Adaptive contrast enhancement and fresh tone rectify
Content adaptive backlight control

*  Supports writeback and rotation for high efficient dual display and miracast

2.2.5.2. Display Output

*  Supports 2-channel MIPI DSI output, each MIPI DSl is 4-lane

Single channel(4-lane) MIPI DSI with up to 1920x1080@60fps or 1440x1440@6@fps re I

Dual channel(8-lane) MIPI DSI with up to 2560x1600@60fps resolution
i Supports eDP output
Compliant with eDP V1.2 protocol

Up to 2560x1600@60fps resolution

Configurable of 1/2/4 lane mode E 60

[
2.2.6. Video Engine \
2.2.6.1. Video Decoder

- 20 back, including:
30fps

Pleveld.2: 4AK@30fps

MPEG1 MP/HL: 1080p@60fps

MPEG2 MP/HL: 1080p@60fps

MPEG4 SP/ASP L5: 1080p@60fps

Sorenson Spark : 1080p@60fps

VP8: 1080p@60fps

VP9 Profile 0: 4K@30fps

VC1 SP/MP/AP: 1080p@60fps
AVS-P2/AVS-P16(AVS+) jizhun: 1080p@60fps
xvid: 1080p@60fps

*  Supports 1080p blu-ray 3D
. Supports 3D size: 3840x1080,1920x2160
*  Supports decoding output formats: T32 x 32, YV12, NV12, NV21
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2.2.6.2. Video Encoder

*  Supports H.264 video encoder up to 1080p@30fps

*  JPEG baseline: picture size up to 4096x4096

i Supports input formats: YU12/YV12/NV12/NV21/YUYV/YVYU/UYVY/VYUY/ARGB/BGRA/RGBA/ABGR/YU16/YV16
JTILE32/TILE128

*  Supports Alpha blending

*  Supports thumb generation

*  Supports 4x2 scaling ratio: from 1/16 to 64 arbitrary non-integer ratio

*  Supports rotated input

2.2.7. Image Subsystem

2.2.7.1. CSI ® ‘ 5
*  Supports 8/10-bit digital camera interface \

*  Supports BT656 interface

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

e Maximum still capture resolution for parallel interface to 5
to

¢ Maximum video capture resolution for patallel in p@30fps
e Maximum pixel clock for parallel to .5MHz

2.2.8. Audio Subsysten“

2.2.8.1.

ple resolution
- 8kHz to 192kHz sample rate
- 95+3dB SNR@A-weight, THD+N-80+3dB, output level 0.56Vrms
- DAC power consumption 3.1mA@1.8V
e  Three audio outputs:
- One differential Speaker output
- One Headphone amplifier L/R channel output
- One Line-out L/R output
e  Capless stereo headphone driver
- Headphone driver 10mW(CPVDD=0.9V,16Q load)
- 95+3dB SNR@A-weight, THD+N-77+3dB, output level 0.4Vrms@16Q
- Headphone power consumption 2.4mA@1.8V,100mA@0.9V
e  Two audio analog-to-digital(ADC) channels
- 20-bit sample resolution
- 8kHz to 48kHz sample rate
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- 90+3dB SNR@A-weight, THD+N-77+3dB
- ADC power consumption 5.5mA@1.8V
e  Five audio inputs:
- Three differential Microphone inputs
- One mono differential Phone input
- One stereo Line-in L/R input
e  Supports analog/digital volume control
e Analog low-power loop from line-in/microphone to headphone/lineout/speaker outputs
e Supports Dynamic Range Controller(DRC) adjusting the DAC playback output
e  Supports Dynamic Range Control(DRC) adjusting the ADC recording output
e  Two low-noise analog microphone bias outputs
e  Supports analog/digital volume control

e Accessory button press detection

e Two I2S/PCM interfaces

e One 128x24 bits FIFO for data transmit, one 64x24 bits FIFO for data receive o
e  Programmable FIFO thresholds

2.2.8.2. 125/PCM

e Upto3125/PCM controllers
¢ Compliant with standard Philips Int
¢ Compliant with Left-justified, Right-
*  Supports full-duplex synchronous

*  Supports programmable PCM frame width: 1 BCLK width (short frame) and 2 BCLKs width (long frame)
*  Programmable FIFO thresholds

2.2.8.3. DMIC

e Upto 8channels
*  Supports maximum 8 digital microphones
*  Supports sample rate from 8 kHz to 48 kHz
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2.2.9. External Peripherals

2.2.9.1. USB

- Supports High-Speed (HS,480 Mbit/s),Full-Speed(FS,12 Mbit/s) anz@
2.2.9.2. UART 66

One USB 2.0 OTG, 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

- Complies with Enhanced Host Controller Interface(EHCI)Specification, Version 1.0, and the Open Host

Controller Interface(OHCI) Specification, Version 1.0a for host mode

- Up to 10 User-Configurable Endpoints for Bulk, Isochronous and Interrupt bi-directional transfers (Endpoint1,
Endpoint2, Endpoint3, Endpoint4, Endpoint5)

- Supports (8KB+64Bytes) FIFO for EPs(including EPO)

- Supports point-to-point and point-to-multipoint transfer in both host and periphef@ mod

One USB 2.0 Host, , with integrated USB 2.0 analog PHY
- Compatible with Enhanced Host Controller Interface(EHCI)Specification, Versi , and th ost
Controller Interface(OHCI) Specification, Version 1.0a.

.0
LS, bit/s) device

o
Up to 5 UART controllers
Two of 5 UART controllers -Wi hile'@thers support 4-wire
Compatible with ind 50WUARTs

Supports IrDA 1.0 SIR
Supports RS-485/9-bit mode

2.2.9.3. SPI

Up to 3 SPI controllers

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_SS) and SPI Clock (SP1_SCLK) are configurable
Interrupt or DMA support

Support 3-wire/4-wire SPI

Support programmable serial data frame length: Obit to 32bits
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e Support Standard SPI,Dual-Output/Dual-Input SPI, Quad-Output/Quad-Input SPI

2.2.9.4. TWI

e Upto 8 TWI(Two Wire Interface) controllers

¢ Software-programmable for slave or master

*  Supports repeated START signal

*  Multi-master systems supported

¢ Allows 10-bit addressing transactions

*  Performs arbitration and clock synchronization

*  Own address and General Call address detection

* Interrupt on address detection

e Supports Standard mode(up to 100 kbit/s) and Fast mode(up to 400 kbit/s)

*  Allows operation from a wide range of input clock frequency o 6\

2.2.9.5. RSB™

*  Designed and implemented by the Allwinner Techn y 0
*  Upto 20MHz speed with ultra low power

*  Supports push-pull bus ®

*  Supports host mode and multi-devi

*  Programmable output delay of CD s

*  Supports parity check for “ transmission

2.2.10. ackageo

o FBG balls40.65mm ball pitch, 15mm x 15mm
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2.3. System Block Diagram

Figure 2-1 shows the block diagram of A63 processor.

| cache D cache
32KB 32KB

Thumb-2
IFPU

Figure 2-1. A63 Block Diagram
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Chapter 3 System

The chapter describes the A63 system from following sections:
o Memory Mapping

i Boot System

+ Ccu o
*  CPUX Configuration

i IOMMU

*  System Configuration

* Timer

¢ High Speed Timer

. PWM

. DMA

s GIC

. Message Box

*  Spinlock

*  Crypto Engine

* Sec

e Ther
e GPAD
e RTC

e PSI

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

Module Address(It is for Cluster CPU) Size(Bytes)
N-BROM 0x0000 0000—0x0000 BFFF 48K
S-BROM 0x0000 0000—0x0000 FFFF 64K
SRAM Al 0x0002 0000---0x0002 7FFF 32K
SRAM C 0x0002 8000---0x0004 8FFF 132K
SRAM A2 0x0010 0000---0x0013 FFFF 256K
Accelerator
DE 0x0100 0000---0x013F FFFF aM
GPU 0x0180 0000---0x0183 FFFF 256K
CE_NS 0x0190 4000---0x0190 47FF 2K ®
CE_S 0x0190 4800---0x0190 4FFF
EMCE 0x0190 5000---0x0190 5FFF
CE_KEY_SRAM 0x0190 8000---0x0190 8FFF
VE SRAM 0x01A0 0000---0x01BF FEE
VP9
VE 8K
System Resources
SYS_CFG 4K
CCU 4K
DMA 4K
MSGBOX 300 3000---0x0300 3FFF 4K
0x0300 4000---0x0300 4FFF 4K
0x0300 5000---0x0300 5FFF 4K
0x0300 6000---0x0300 6FFF 4K
TIMER 0x0300 9000---0x0300 93FF 1K
PWM 0x0300 A000---0x0300 A3FF 1K
GPIO 0x0300 BO0O0O---0x0300 B3FF 1K
PSI 0x0300 CO00---0x0300 C3FF 1K
DCU 0x0301 0000---0x0301 FFFF 64K
GIC 0x0302 0000---0x0302 FFFF 64K
IOMMU 0x030F 0000---0x030F FFFF 64K
Memory
DRAM_CTRL 0x0400 2000---0x0400 5FFF 16K
NANDO 0x0401 1000---0x0401 1FFF 4K
SMHCO 0x0402 0000---0x0402 OFFF 4K
SMHC1 0x0402 1000---0x0402 1FFF 4K
SMHC2 0x0402 2000---0x0402 2FFF 4K
Interfaces
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UARTO 0x0500 0000---0x0500 O3FF 1K
UART1 0x0500 0400---0x0500 O7FF 1K
UART2 0x0500 0800---0x0500 OBFF 1K
UART3 0x0500 0CO00---0x0500 OFFF 1K
TWIO 0x0500 2000---0x0500 23FF 1K
TWI1 0x0500 2400---0x0500 27FF 1K
TWI2 0x0500 2800---0x0500 2BFF 1K
TWI3 0x0500 2C00---0x0500 2FFF 1K
TWI4 0x0500 3000---0x0500 33FF 1K
SPIO 0x0501 0000---0x0501 OFFF 4K
SPI1 0x0501 1000---0x0501 1FFF 4K
GPADC 0x0507 0000---0x0507 O3FF 1K
THS 0x0507 0400---0x0507 O7FF 1K
12S/PCMO 0x0509 0000---0x0509 OFFF 4K
12S/PCM1 0x0509 1000---0x0509 1FFF 4K
12S/PCM2 0x0509 2000---0x0509 2FFF 4
DMIC 0x0509 5000---0x0509 53FF
Audio Codec 0x0509 6000---0x0509 67FF
USBO(USB2.0_OTG) 0x0510 0000---@x051F F
USB1(USB2.0_HOST)
Display
MIPI_DSIO 8K
MIPI_DSI1 8K
DISP_IF_TOP 4K
TCON_LCDO 4K
0X0651 2000---0x0651 2FFF 4K
0x0654 0000---0x0654 OFFF 4K
0x0660 0000---0x0661 FFFF 128K
0x0662 0000---0x0663 FFFF 128K
0x0700 0000---0x0700 O3FF 1K
R_CPUS_CFG 0x0700 0400---0x0700 OBFF 2K
R_PRCM 0x0701 0000---0x0701 O3FF 1K
R_SPI 0x0701 3000---0x0701 3FFF 4K
R_TIMER 0x0702 0000---0x0702 O3FF 1K
R_WDOG 0x0702 0400---0x0702 O7FF 1K
R_TWDOG 0x0702 0800---0x0702 OBFF 1K
R_PWM 0x0702 0C00---0x0702 OFFF 1K
R_NVIC OxEOOO0 EO00---OxEO0O E3FF 1K
R_GPIO 0x0702 2000---0x0702 23FF 1K
R_UART 0x0708 0000---0x0708 O3FF 1K
R_TWIO 0x0708 1400---0x0708 17FF 1K
R_TWI1 0x0708 1800---0x0708 1BFF 1K
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R_TWI2 0x0708 1C00---0x0708 1FFF 1K
R_RSB 0x0708 3000---0x0708 33FF 1K
CPU Related

CPU_SYS_CFG 0x0810 0000---0x0810 03FF 1K
CNT_R 0x0811 0000---0x0811 OFFF 4K
CNT_C 0x0812 0000---0x0812 OFFF 4K
CO_CPUX_CFG 0x0901 0000---0x0901 OFFF 4K
CO_CPUX_MBIST 0x0902 0000---0x0902 OFFF 4K
DRAM

DRAM SPACE 0x4000 0000---OxFFFF FFFF 3G
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3.2. Boot System

3.2.1. Overview

The A63 system has several ways to boot. It has an integrated the on-chip Boot ROM (BROM) which could be
considered the primary program-loader. On startup, A63 starts to fetch the first instruction from address 0x0, where is
the BROM located at.

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

®
The Boot System includes the following features:
o Supports CPUO Boot Process and NON_CPUO Boot Process \
. Supports Super Standby Wakeup Process
o Supports Hotplug Process
. Supports Mandatory Upgrade Process through SD -

o Supports GPIO Pin or eFuse to sele

. Supports Normal Boot and Secur
. Supports loads only certified firm r
. Ensures that the Secure Bo trusted envir@nment

3.2.2. Operatio Q nctional Descriptions

3.2.2.1. BRO m Security Setting

If the A63 has implemented the ARM TrustZone technology,when the Secure Enable Bit is enabled,the A63 will enable
the the ARM TrustZone technology.

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

On startup,the A63 will read the Secure Enable Bit,if the bit is 0,then mapping Normal Brom code to address 0x0, or

mapping Secure Brom code to address 0x0.

3.2.2.2. Boot Select Description

The BROM system supports the following boot media:

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 66



ALwiner

System

. SD/MMC
. NAND FLASH
. SPI NOR FLASH

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

Table 3-1.BOOT_MODE Setting

BOOT_MODEJ0] Boot Select Type
0 GPIO Pin Select
1 eFuse Select
If the state of the BOOT_MODE is 0,that is to choose the GPIO Pin ,which has one pin t,selec hich'boottmedia to
boot.Table 3-2 shows GPIO Pin Boot Select Setting. \
Table 3-2. GPIO Pin Boot Selec

Pin_Boot_Select[0] Boot media

0 SMHCO->NAND FLAS

1 SMHC@s>SMHC2- :
If the state of the BOOT_MODE is is toehooseithe eFuse .eFuse select has 12 bits,so each of the 3 bits is divided
into a group of the Boot Select ,50!it hasfeur greups of boot_select .Table 3-3 shows eFuse Boot Select Configure.

Table 3-3. eFuse Boot Select Configure

eFuse_B Select_ : Description

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

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

Table 3-4. eFuse Boot Select Setting

eFuse_Boot_Select_n Boot media
000 Try

001 NAND

010 SMHC2
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011 SPI NOR FLASH
100 Reserved
101 Reserved
110 Reserved
111 The next group of the eFuse_Boot_Select,when the n is
equal to 4,it will be a way of Try.

3.2.2.3. BROM System Description

3.2.2.3.1. Normal BROM Process

In Normal boot mode,the system boot will start from CPUO or NON_CPUO, BROM will read CPU IBdnumber to
distinguish CPUO or NON_CPUO,then BROM will read the Hotplug Flag Regsiter ar‘the Standby Flag
Regsiter ,according to the flag whether to go through the appropriate process.Finally,BROM will reag state of the

he M

FEL Pin,if the FEL Pin signal is detected to pull to high level, then the system will ju

process,or
jump to the mandatory upgrade process. Figure 3-1 shows the Normal BROM Rrocess

ﬂ“—’ ﬂ NOTE
NON_CPUO means the CPU core n(n>0). )
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CPUO MON_CPUD
Boot Boot
Yes
CPU IDI=0 > NOMN_CPUD
Boot Process
Mo
Fi .. Hotplugz Flag
zad Hotplug # Hotplug Process
Flag
others
SPSBY Flag Check
<RBead SPIBY Flag *<_ SPEBY resume
code
others
Selected Unselected '
Y \

Mandatory Fail Media Bod

Upgrade
process
process
FPass
h 4
Run SP5BY
Mandatony I B Resurne

Upgrade

Figure 3-1. Normal Mode Boot Process

3.2.2.3.2. Secure BROM Process

In Security Boot mode, after the fast boot process finishes, the system will go to run Security BROM software. Figure
3-2 shows the Secure BROM Process.
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CPUO MON_CPUD
Boot Boot
Yes
CPU IDI=0 > NOMN_CPUD
Boot Process
Mo
Fi .. Hotplugz Flag
zad Hotplug # Hotplug Process
Flag
others
SPSBY Flag Check
<RBead SPIBY Flag *<_ SPEBY resume
code
others
Selected Unselected '
Y \
Mandatory Fail Media Bod
Upgrade process
process
FPass
h 4
Run Security Run SP5BY
Mandatory Boot Software Resume

Upgrade

Figure 3-2. Security Mode Boot Process

The Secure BROM includes the following features:

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

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

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

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

Process.
MOMN_CPUD Boot
Starts

Read CPU ID

Mo
CPU IDI=0

Jump to The Soft
Entry Address

Run MON_CPUO
code

Figure 3-3. NON_CPUO Boot Process

m NOTE

The Soft Entry Address Register is 0x070001BC.

3.2.2.5. CPUO Hot Plug Process

The Hot Plug flag determines whether the system will do hotplug boot. If CPU Hotplug Flag value is equal to
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0xFA50392F, then read the Soft Entry Register and the system will jump to the Soft Entry Address. Figure 3-4 shows
the CPUO Hotplug Process.

CPUD Hotplug
Boot Starts

Y

Read Haotplug
Flag Register

Run CPUO co

Fead Soft Entry
Address Register

Fun Hotplug
code

Figure 3-4. CPUO Hot Plug Process

Y

i
-

m NOTE

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

3.2.2.6. Super Standby Wakeup Process

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

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 72



ALwiner

System

SPIBY Wakeup
Process Starts

Dram exit self
reflesh

l

Mlove the
resume cade ta
SRAM AL
[optional)

Release CPUQ ‘ \
Reset

During the SPSBY wakeup, the
it is right, t he syStem SPSBY’wakeup, otherwise the system will jump to the Try Media Boot process.

Figure3-6fshows the BY ReSume €ode Check Process.
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Check SP3BY

Resurme code

Read the SPERY
Flag Register

Yes

Read Saoft Entry
Address Registe

ZHeck the SPSE
gsUme code

Jurnp to the
SPSBY resume
code

Run SP:BY
resurme code

Figure 3-6. SPSBY Resume Code Check Process

Try Media Boot
process

3.2.2.7. Mandatory Upgrade Process

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

Jurmnp to the FEL
Address

randatory

Upzrade finish
Figure 3-7. Mandatory Upgrade Process

mv NOTE o
The FEL address of the Normal BROM is 0x20. The FEL address of the Secure BRONkis OXG\
3.2.2.8. FEL Process
When the system chooses to enter Mandatory Upgrade Rrocess, p tQithe F rocess.Figure 3-8 shows the FEL
process.

®

o™
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FEL Starts

clack_init

l

usb_init

wait ush o_connect

connect

’\’b\

wait far

Y

return sucess execute return fail
command command command
I I
Yes execute Mo

SUCCEeSS

Figure 3-8. USB FEL Process

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

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

SMHCO is external SD/TF card. SMHC2 is external eMMC.

Try Media Boot
Process Start

BOOT MODE efuse - eFuse Boot
Select
1 0
BOOT_Select
pass
SMHCO
fail il
SMHC2 Pass NAND FLASH
-
A -
pass pass
P AMEDF LASH Run baoaotd SMHC2
fail fail
pass pass
SPI MOR ——
fail il
Mandatory

Ly Upgrade -+
“__ Process
Figure 3-9. GPIO Pin Boot Select Process

Figure 3-10 shows Normal BROM eFuse Boot Select Process.
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Try Media Boot
Process itart

BOOT MODE

Boot Select

fail pass

SMHCO —

no

group = 4

eFuse Boot

Select

Qoo ool
L 4 k.
SMIHCZ MAND FLASH
fail
h 4
pass
MAMD FLASH
SPI [ Run bootn
fail IMandatory

Upgrade
Process

1 1 ;\ 111

group=group+1

Figure 3-10. eFuse Boot Select Process

3.2.2.10. Secure Try Media Boot Process

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

BROM GPIO Pin Boot Select Process.
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Try Media Boot
Pracess Start

efuse

BOOT MODE

eFuse Boot
Select

BOOT_Select

pass

SMRCO

Fun boaotd

SPINOR

fail

Figure 3-12 shows Secure BROM eFuse Boot Select Process.

Mandatory

A== MAMD FLASH
fail
pass
SMHC2
fail
pass
5P| NOR
fail

L Upgzrade +
S Process

Figure 3-11. Secure BROM GPIO Pin Boot Select Process
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Try Media Boot
Process itart

BOOT MODE

Boot Select

fail pass
SMHCO —

no

group = 4

eFuse Boot
Select

1 1 ;\ 111

Qoo ool
L 4 h 4
SMHC2 MAND FLASH group=group+1
fail
h 4
pass
MAMD FLASH
SPI [ Run bootn
fail IMandatory

L 4

Upgrade
Process

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

3.3.1. Overview

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

Features:

i 11 PLLs

*  Bus Source and Divisions ()

*  Clock Output Control

¢ PLL Bias Control

*  PLL Tunning Control

¢ PLL Pattern Control

*  Configuring Modules Clock

*  Bus Clock Gating

*  Bus Software Reset o

¢ PLL Lock Control &\
I

3.3.2. Operations and cti scriptions

3.3.2.1. tem Bus YO
Figure 3-13 ock diagram of the System Bus Tree.
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Figure 3-1 ock diagram of the Bus Clock Tree.
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Figure 3-14. Bus Clock Tree
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3.3.2.3. Module Clock Tree

Figure 3-15 and Figure 3-16 shows the block diagram of the Module Clock Tree.

USBO/1. MIPI_DSI_PHYO/1. EDP. CSl. Timer. GPIO. PWM. GPADC

CPUX. CPUX_AXI\ PSI\ AHB1. AHB2. AHB3. APB1. APB2. MBUS. CE. AVS.
NAND. SMHC0/1/2. SID. CSI. SPIO/1

DCX0 24 MHz

PLL_CPUX CPUX. CPUX_AXI

PLL_DDRO DRAM. MBUS

PLL_DDR1 DRAM ‘

PLL_PERIO(4X) MBUS

MBUS. DE. CE. NAND. SMHCO/
MIPI_DSI_HOS

B1. AHB2 JAHB APB2{NA
MIPIEDS 0 SI_MS
"

il

PLL_PERIO(2X)

PLL_PERIO(1X)

NAND. SPIO/1

GPU

. VIDEOO(4X)

MIPI_DSI_DPHYO/1. TCON_LCDO/1

PLL_VIDEOO(1X) MIPI_DSI_DPHYO. TCON_LCDO/1. CSI_TOP. CSIO_MSTO0/1

MIPI_DSI_DPHY0/1, TCON_LCDO/1

MIPI_DSI_DPHY0/1. TCON_LCDO/1

i

VE. CSI_TOP

PLL_DE DE
PLL_AUDIO 125/PCMO0/1/2. DMIC, AUDIO_CODEC
PLL_AUDIO(2X) 125/PCMO0/1/2. DMIC, AUDIO_CODEC
PLL_AUDIO(4X) 125/PCMO0/1/2. DMIC, AUDIO_CODEC

Figure 3-15. Module Clock Tree(high frequence source)
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Figure 3-16. Module Clock Tree(low frequence source)
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3.3.2.4. PLL Clock Frequency
Table 3-5. PLL Clock Frequency
Stable Oparating | Actual Oparating . Lock
PLLs Spread Spectrum Linear FM | Rate Control | Pk-Pk Duty .
Frequency Frequency Time
288MHz~5.0GHz
PLL_CPUX (24*N) 288MHz~1.8GHz Yes No No < 200ps Yes 1.5ms
200MHz~800MHz(< 200ps)
180MHz~3.0GHz
PLL_DDRO 192MHz~2.0GHz Yes No No 800MHz~1.3GHz(< 140ps) Yes 2ms
(24*N/M0/M1)
1.3GHz~2.0GHz(< 100ps)
200MHz~800MHz(< 200ps)
180MHz~3.0GHz
PLL_DDR1 192MHz~2.0GHz Yes No No 800MHz~1.3GHz(< 140ps) Yes 2ms
(24*N/M0/M1)
1.3GHz~2.0GHz(< 100ps)
180MHz~3.0GHz
_ . z o o o < ps es us
PLL_PERIO(4X) 1.2GH N N N 200 Y 500
(24*N/M0/M1)
180MHz~3.0GHz
_ . z es o o < ps es us
PLL_PERI1(4X) 1.2GH Y N N 200 Yi 500
(24*N/M0/M1)
180MHz~3GHz
PLL_GPU 180MHz~800MHz Yes No No < 200ps Yes 500us
(24*N/M0/M1)
252MHz~3.0GHz
. z~1. z es o o < ps, es us
PLL_VIDEOO(4X) 192MHz~1.2GH Y N N 200 Yi 500
(24*N/M)
252MHz~3.0GHz
. z~1. z es o o < s es us
PLL_VIDEO1(4X) 192MHz~1.2GH Y N N 200 Yi 500
(24*N/M) Py
180MHz~3.0GHz
PLL_VE 192MHz~800MHz Yes No No <2 Yes 500us
(24*N/M0/M1)
180MHz~3.0GHz
PLL_DE 192MHz~600MHz Yes No 200ps Yes 500us
(24*N/M0/M1)
24.576 MHz
24.576 MHz 52 5799MH
. z
PLL_AUDIO 22.5792MHz Yes o} < 200ps Yes(MO0=2) | 500us
) ) (24.576*4)MHz " )
(24*N/div1/div2)
(22.5792*4)MHz
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3.3.3. Programming Guidelines

3.3.3.1. PLL
(1) In practical application, other PLLs do not support dynamic frequency scaling except for PLL_CPUX and PLL_GPU.
(2) The user guide of PLL Lock(using PLL_CPUX as an example)

(a).PLL_CPUX from close to open:

>  Write 0 to the bit29 of PLL_CPUX_CTRL_REG.
Configure the parameters (N,P) of PLL_CPUX_CTRL_REG.

Write 1 to the Enable bit of CPU PLLPLL_CPUX_CTRL_REG.
Write 1 to the bit29 of PLL_CPUX_CTRL_REG.
Read the bit28 of PLL_CPUX_CTRL_REG, when it is 1, then CPUX PLL is lockedd
>  Delay 20us.
(b).PLL_CPUX frequency conversion:
»  Write O to the bit29 of PLL_CPUX_CTRL_REG.

»  Configure the parameters (N,P) of PLL_CPUX_CTRL_REG.

»>  Write 1 to the bit29 of PLL_CPUX_CTRL_RE
>  Read the bit28 of PLL_CPUX_CTRL_REG, wheRit is CPUX is locked.
» Delay 20us. o
(c).PLL_CPU from open to close:
»  Write O to the Enable bit of CPUXOCT .
»  Write O to the bitZi CCP CTRLYREG.
m NOT
Paramet ini @m ula: P is divider factor, N is multiplier factor. P changes exponentially, other factors

change by adding 1.

YV V V V

3.3.3.2. BUS

(1) When setting the BUS clock , you should set the division factor firstly, and after the division factor becomes valid,
switch the clock source. The clock source will be switched after at least three clock cycles.

(2) The BUS clock should not be dynamically changed in most applications.

3.3.3.3. Clock Switch

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

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

3.3.4. Register List

Module Name Base Address

ccu 0x0300 1000

Register Name Offset Description
PLL_CPUX_CTRL_REG 0x0000 PLL _CPUX Control Register
PLL_DDRO_CTRL_REG 0x0010 PLL_DDRO Control Register
PLL_DDR1_CTRL_REG 0x0018 PLL_DDR1 Control Register
PLL_PERIO_CTRL_REG 0x0020 PLL_PERIO Control Re
PLL_PERI1_CTRL_REG 0x0028 PLL_PERI1 Contto
PLL_GPU_CTRL_REG 0x0030

PLL_VIDEOO_CTRL_REG 0x0040

PLL_VIDEO1_CTRL_REG 0x0048

PLL_VE_CTRL_REG

PLL_DE_CTRL_REG DE Control Register

A
PLL_AUDIO_CTRL_REG PLL_AUDIO Control Register

PLL_DDRO_PAT_REG PLL_DDRO Pattern Register

PLL_DDR1_PAT_REG PLL_DDR1 Pattern Register

PLL_PERI1 PatternO Register

PLL_PERI _ 0x012C PLL_PERI1 Patternl Register

PLL_GPU 0x0130 PLL_GPU PatternO Register
PLL_GPU_ 0x0134 PLL_GPU Patternl Register
PLL_VIDEOO_PATO_REG 0x0140 PLL_VIDEOO PatternO Register
PLL_VIDEOO_PAT1_REG 0x0144 PLL_VIDEOO Patternl Register
PLL_VIDEO1_PATO_REG 0x0148 PLL_VIDEO1 PatternO Register
PLL_VIDEO1_PAT1_REG 0x014cC PLL_VIDEO1 Patternl Register
PLL_VE_PATO_REG 0x0158 PLL_VE PatternO Register
PLL_VE_PAT1_REG 0x015C PLL_VE Patternl Register
PLL_DE_PATO_REG 0x0160 PLL_DE PatternO Register
PLL_DE_PAT1_REG 0x0164 PLL_DE Patternl Register
PLL_AUDIO_PATO_REG 0x0178 PLL_AUDIO PatternO Register
PLL_AUDIO_ PAT1_REG 0x017C PLL_AUDIO Patternl Register
PLL_CPUX_BIAS_REG 0x0300 PLL_CPUX Bias Register
PLL_DDRO_BIAS_REG 0x0310 PLL_DDRO Bias Register
PLL_DDR1_BIAS_REG 0x0318 PLL_DDR1 Bias Register
PLL_PERIO_BIAS_REG 0x0320 PLL_PERIO Bias Register
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PLL_PERI1_BIAS_REG 0x0328 PLL_PERI1 Bias Register
PLL_GPU_BIAS REG 0x0330 PLL_GPU Bias Register
PLL_VIDEOO_BIAS_REG 0x0340 PLL_VIDEOQO Bias Register
PLL_VIDEO1_BIAS_REG 0x0348 PLL_VIDEO1 Bias Register
PLL_VE_BIAS REG 0x0358 PLL_VE Bias Register
PLL_DE_BIAS_REG 0x0360 PLL_DE Bias Register
PLL_AUDIO_BIAS_REG 0x0378 PLL_AUDIO Bias Register
PLL_ CPUX_TUN_REG 0x0400 PLL_CPUX Tunning Register
CPUX_AXI_CFG_REG 0x0500 CPUX_AXI Configuration Register
PSI_AHB1_AHB2_CFG_REG 0x0510 PSI_AHB1_AHB2 Configuration Register
AHB3_CFG_REG 0x051C AHB3 Configuration Register
APB1_CFG_REG 0x0520 APB1 Configuration Register
APB2_CFG_REG 0x0524 APB2 Configuration Register
MBUS_CFG_REG 0x0540 MBUS Configuration Regists
DE_CLK_REG 0x0600 DE Clock Register
DE_BGR_REG 0x060C
GPU_CLK_REG 0x0670 GPU Clock Regi
GPU_BGR_REG 0x067C
CE_CLK_REG 0x0680
CE_BGR_REG 0x068C et Register
EMCE_CLK_REG
EMCE _BGR_REG
VP9_CLK_REG P9 Clock Register
VP9 _BGR_REG VP9 Bus Gating Reset Register
DMA_BGR_REG DMA Bus Gating Reset Register
MSGBOX Message-Box Bus Gating Reset Register
SPINLOC 0x072C Spin-Lock Bus Gating Reset Register
HSTIMER 0x073C HS-Timer Bus Gating Reset Register
AVS_CLK_R 0x0740 AVS Clock Register
DBGSYS_BGR_REG 0x078C DBGSYS Bus Gating Reset Register
PSI_BGR_REG 0x079C PSI Bus Gating Reset Register
PWM_BGR_REG 0x07AC PWM Bus Gating Reset Register
IOMMU_BGR_REG 0x07BC IOMMU Bus Gating Reset Register
DRAM_CLK_REG 0x0800 DRAM Clock Register
MBUS_MST_CLK_GATING_REG 0x0804 MBUS Master Clock Gating Register
DRAM_BGR_REG 0x080C DRAM Bus Gating Reset Register
NAND_0O_CLK_REG 0x0810 NAND_O Clock Register
NAND_1 CLK_REG 0x0814 NAND_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
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UART_BGR_REG 0x090C UART Bus Gating Reset Register
TWI_BGR_REG 0x091C TWI Bus Gating Reset Register
SPI0_CLK_REG 0x0940 SPI0 Clock Register
SPI1_CLK_REG 0x0944 SPI1 Clock Register
SPI_BGR_REG 0x096C SPI Bus Gating Reset Register
GPADC_BGR_REG O0x09EC GPADC Bus Gating Reset Register
THS_BGR_REG Ox09FC THS Bus Gating Reset Register
12S/PCMO_CLK_REG 0x0A10 12S/PCMO Clock Register
12S/PCM1_CLK_REG 0x0A14 12S/PCM1 Clock Register
12S/PCM2_CLK_REG 0x0A18 12S/PCM2 Clock Register
12S/PCM_BGR_REG 0x0A1C 12S/PCM Bus Gating Reset Register
DMIC_CLK_REG 0x0A40 DMIC Clock Register
DMIC_BGR_REG 0x0A4C DMIC Bus Gating Reset Register
AUDIO_CODEC_1X_CLK_REG 0x0A50 Audio Codec 1X Clock Regi*r
AUDIO_CODEC_4X_CLK_REG 0x0A54 Audio Codec 4X Clock Regist
AUDIO_CODEC_BGR_REG 0x0A5C
USBO_CLK_REG 0x0A70
USB1_CLK_REG 0x0A74
USB_CGR_REG 0x0A8C
MIPI_DSI_DPHYO_HS_CLK_REG 0x0B20 DPHYOWigh Speed Clock Register

MIPI_DSI_HOSTO_CLK_REG

MIPI_DSI_DPHY1_HS_CLK_REG

MIPI_DSI_HOST1_CLK_REG

IPI DSI HOST1 Clock Register

MIPI_DS|_BGR_REG

MIPI_DSI Bus Gating Reset Register

DISPLAY_IF_TOP_BGR_

DISPLAY_IF_TOP Bus Gating Reset Register

TCON_LCDO Clock Register

0x0B64

TCON_LCD1 Clock Register

0x0B7C

TCON_LCD Bus Gating Reset Register

O0xOBEO

EDP Clock Register

EDP_BGR_REG OxOBEC EDP Bus Gating Reset Register
CSI_MISC_CLK_REG 0x0C00 CSI MISC Clock Register
CSI_TOP_CLK_REG 0x0C04 CSI TOP Clock Register
CSI_MST_CLK_REG 0x0C08 CSI Master Clock Register
CSI_BGR_REG 0x0C2C CSI Bus Gating Reset Register
CCU_SEC_SWITCH_REG 0x0F00 CCU Security Switch Register
PLL_LOCK_DBG_CTRL_REG 0x0F04 PLL Lock Debug Control Register
PLL_CPUX_HW_FM_REG 0x0F20 PLL_CPUX Hardware FM Register
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3.3.5. Register Description

3.3.5.1. PLL_CPUX Control Register (Default Value: 0x0200_1000)

Offset: 0x0000

Register Name: PLL_CPUX_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

The PLL_CPUX= 24MHz*N/P.
Its default value is 408 MHz.

30

/

29

R/W

0x0

LOCK_ENABLE

28

0x0

Lock Enable ® \
0: Disable
1: Enable

LOCK
0:Unlocked
1: Locked (It

> PLLkhas been stable.)

27

26:24

R/W

23:18

0x2

—
—

is bi a stepping range from a frequency to another frequency,it can

adjuist the speed of clock changing.

m NOTE

Not recommended to modify the value.

/

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 output by
dividing P.

15:8

R/W

0x10

PLL_FACTOR_N

PLL Factor N

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

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

7:2

/

/

1:0

R/W

0x0

PLL_FACTOR_M
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PLL Factor M

M = PLL_FACTOR_M + 1
PLL_FACTOR_M is from O to 3.
PLL Factor M is only for test.

3.3.5.2. PLL_DDRO Control Register (Default Value: 0x0000_2301)

Offset: 0x0010

Register Name: PLL_DDRO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

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

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

27:25

24

R/W

23:16

DM_ENABLE.

15:8

R/W

0x23

/
P
0: Disable.
1: Enable.
/

PLL_FACTOR_N

PLL Factor N

N= PLL_FACTOR_N +1

PLL_FACTOR_N is from O to 254.

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

7:2

/

R/W

0x0

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

R/W

0x1

PLL_OUTPUT_DIV_MO
PLL Output Div MO
MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from O to 1.
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3.3.5.3. PLL_DDR1 Control Register (Default Value: 0x0000_2301)

Offset: 0x0018 Register Name: PLL_DDR1_CTRL_REG
Bit Read/Write Default/Hex Description
PLL_ENABLE
0: Disable
31 R/W 0x0 1: Enable
The PLL_DDR1 = 24MHz*N/MO/M1.
PLL_DDR1 is 432MHz by default.
30 / / /
LOCK_ENABLE
29 R/W X0 Lock Enable
0: Disable
1: Enable
LocK ®
28 R 0x0 0:Unlocked
1: Locked (It indicates that the PLL has stabl
27:25 |/ / /
PLL_SDM_ENABLE
24 R/W 0x0 0: Disable
1: Enable
23:16 | / /
15:8 R/W 0x23 N=RLL_FACTOR_N +1

PLL_FACTOR_N is from O to 254.
In application, PLL_FACTOR_N should be more than or equal to 11.

7:2 /

PLL_INPUT_DIV_M1
PLL Input Div M1

1 R/W 0x0
M1=PLL_INPUT_DIV_M1 +1
PLL_INPUT_DIV_M1 is from O to 1.
PLL_OUTPUT_DIV_MO
PLL Output Div MO

0 R/W 0x1

MO=PLL_OUTPUT_DIV_MO +1
PLL_OUTPUT_DIV_MO is from 0 to 1.

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

Offset: 0x0020 Register Name: PLL_PERIO_CTRL_REG
Bit Read/Write Default/Hex Description

PLL_ENABLE
31 R/W 0x0 -

0: Disable
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1: Enable

The PLL_PERIO(4X) = 24MHz*N/M0/M1.

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

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

PLL_PERIO(4X) is 2.4GHz by default.

PLL_PERIO(4X) output clock should be 2.4GHz. It is not suggested to modify
the value.

30 / / /
LOCK_ENABLE
Lock Enable
29 R/W 0x0 .
0: Disable
1: Enable
LOCK
28 R 0x0 0:Unlocked
1: Locked (It indicates that the PLL has been s‘ﬂe.)
27:16 |/ / /
PLL_FACTOR_N
PLL Factor N
15:8 R/W 0x63 N=PLL_FACTOR_N +1
PLL_FACTOR® 54.
In2p|icati n, P ould be more than or equal to 11.
7:2 / /
1 R/W 0x0
_INPUT_DIV_M1+1
PLL_INPUT_DIV_M1 is from O to 1.
PLL_OUTPUT_DIV_MO
0 PLL Output Div MO

MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from O to 1.

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

Offset: 0x0028

Register Name: PLL_PERI1_CTRL_REG

Bit Read/Write Default/Hex Description

PLL_ENABLE

0: Disable

1: Enable

The PLL_PERI1(4X) = 24MHz*N/MO/M1.
31 R/W 0x0

The PLL_PERI1(2X) = (24MHz*N/M0/M1)/2.

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

PLL_PERI1(4X) is 2.4GHz by default.

PLL_PERI1(4X) output clock should be 2.4GHz. It is not suggested to change
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the value.
30 / / /
LOCK_ENABLE
29 R/W Ox0 Lock. Enable
0: Disable
1: Enable
LOCK
28 R 0x0 0:Unlocked
1: Locked (It indicates that the PLL has been stable.)
27:25 |/ / /
PLL_SDM_ENABLE
24 R/W 0x0 0: Disable
1: Enable
23:16 |/ / /
PLL_FACTOR_N g
PLL Factor N
15:8 | R/W 0x63 N= PLL_FACTOR_N +1
PLL_FACTOR_N is from O to 254
In application, PLL_FA & more than or equal to 11.
7:2 / / /
LbINPU V_M
1 R/W 0x0 PLL_ Utl @
IN DIV_M1 is from O to 1.
@L UTPUT DIV_MO
LL Output Div MO
0 R/ 0
< 1& MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from 0 to 1.
3.3.5.6. PLL_GPU Control Register (Default Value: 0x0000_2301)
Offset: 0x0030 Register Name: PLL_GPU_CTRL_REG
Bit Read/Write Default/Hex Description
PLL_ENABLE
0: Disable
31 R/W 0x0 1: Enable
The PLL_GPU = 24MHz*N/MO0/M1.
PLL_GPU is 432MHz by default.
30 / / /
LOCK_ENABLE
Lock Enable
29 R/W 0x0 .
0: Disable
1: Enable
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28 R 0x0

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

27:25 | / /

/

24 R/W 0x0

PLL_SDM_ENABLE
0: Disable
1: Enable

23:16 | / /

/

15:8 R/W 0x23

PLL_FACTOR_N

PLL Factor N

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

In application, PLL_FACTOR_N should be more than or equal

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 0 to

| X

0 R/W Ox1

PLL_OUTPUT_DIV_MO

Otol.

efaultValue: 0x0000_6203)

Offset: Ox

Register Name: PLL_VIDEOO_CTRL_REG

Bit ad/Write

Description

31 R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

For application,

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

30 / /

/

29 R/W 0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28 R 0x0

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

27:25 |/ /

/
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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 should be more than or equal to 11.

7:2 / /

/

1 R/W Ox1

PLL_INPUT_DIV_M

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

0 R/W Ox1

PLL_OUTPUT DIV_D ®
PLL Output Div D ( This factor is used fogesting.
MO=PLL_OUTPUT DIV_D+1

PLL_OUTPUT_DIV_D is from O t
For test, PLL_VIDEOO(4X

3.3.5.8. PLL_VIDEO1 Control Register (D

Offset: 0x0048

Bit Read/Write Defa

31

0: Disable
1: Enable
For application,

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

30 / /

/

29 R/W 0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28 R 0x0

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

27:25 |/ /

/

24 R/W 0x0

PLL_SDM_ENABLE
0: Disable
1: Enable
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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 should be more than or equal to 11.

7:2

/

R/W

Ox1

PLL_INPUT_DIV_M

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

R/W

Ox1

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

PLL_OUTPUT_DIV_MO is from O to 1.
For test, PLL_VIDEO1(4X) =24MHz*N/

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

Offset: 0x0058

Bit Read/Write Default/Hex
31 R/W 0x0
PLL_VE is 432MHz by default.
30 /
LOCK_ENABLE
Lock Enable
29 R/W 0x0 .
0: Disable
1: Enable
LOCK-STATUS
28 R 0x0 0:Unlocked
1: Locked (It indicates that the PLL has been stable.)
27:25 |/ / /
PLL_SDM_ENABLE
24 R/W 0x0 0: Disable
1: Enable
23:16 |/ / /
PLL_FACTOR_N
158 R/W 0x23 PLL Factor N
N= PLL_FACTOR_N +1
PLL_FACTOR_N is from O to 254.
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In application, PLL_FACTOR_N should be more than or equal to 11.

7:2 / / /

PLL_INPUT_DIV_M1
PLL Input Div M1

1 R/W 0x0
M1=PLL_INPUT_DIV_M1 +1
PLL_INPUT_DIV_M1 is from O to 1.
PLL_OUTPUT_DIV_MO
PLL Output Div MO

0 R/W 0x1

MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from O to 1.

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

Offset: 0x0060 Register Name: PLL_DE_CTRL_REG
Bit Read/Write Default/Hex Description

PLL_ENABLE

0: Disable
31 R/W 0x0 1: Enable

1.
30 / /
29 R/W 0x0
P N

1 LOCK_STATUS
28 0:Unlocked

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

27:25 |/ / /
PLL_SDM_ENABLE
24 R/W 0x0 0: Disable
1: Enable
23:16 |/ / /
PLL_FACTOR_N
PLL Factor N
15:8 R/W 0x23 N= PLL_FACTOR_N +1

PLL_FACTOR_N is from O to 254.
In application, PLL_FACTOR_N should be more than or equal to 11

7:2 / / /

PLL_INPUT_DIV_M1

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

1 R/W 0x0
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PLL_OUTPUT_DIV_MO
PLL Output Div MO
0 R/W 0x1
MO=PLL_OUTPUT_DIV_MO + 1
PLL_OUTPUT_DIV_MO is from O to 1.
3.3.5.11. PLL_AUDIO Control Register (Default Value: 0x0014_2A01)
Offset: 0x0078 Register Name: PLL_AUDIO_CTRL_REG
Bit Read/Write Default/Hex Description
PLL_ENABLE
0: Disable
1: Enable ®
31 R/W 0x0 This PLL is for Audio.
The PLL_AUDIO = 24MHz*N/MO/MY/T. \
PLL_AUDIO(4X) = 24MHz*N/M
PLL_AUDIO is 24.5714 MHz by .
30 / / /
LOCK_ENAB
29 R/W 0x0
28 R 0:Unlocked
1: Locked (It indicates that the PLL has been stable.)
27:25 /
PLL_SDM_ENABLE
24 R/ 0x0 0: Disable
1: Enable
23:22 |/ / /
PLL_POST_DIV_T
21:16 | R/W 0x14 PLL Post-div T
T=PLL_POST_DIV_T +1
PLL_POST_DIV_T is from O to 63.
PLL_FACTOR_N
PLL Factor N
15:8 R/W Ox2A N=PLL_FACTOR_N +1
PLL_FACTOR_N is from 0 to 254.
In application, PLL_FACTOR_N should be more than or equal to 11
7:2 / / /
1 R/W 0x0 PLL_INPUT_.DIV_Ml
PLL Input Div M1
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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.

3.3.5.12. PLL_DDRO Pattern Control Register (Default Value: 0x0000_0000)

Offset: 0x0110

Register Name: PLL_DDRO_PAT_CTRL_REG

Bit Read/Write

Default/Hex

31 R/W

0x0

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable

30:29 | R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1 bit)
11: Triangular

Description
® é \

28:20 | R/W

WA\@_STE P

19 R/W

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

18:17 | R/W

0x0

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

16:0 R/W

0x0

WAVE_BOT
Wave Bottom

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

Offset: 0x0128

Register Name: PLL_PERI1_PATO_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable

30:29 | R/W

0x0

SPR_FREQ_MODE
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Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1 bit)

11: Triangular(n bit)

WAVE_STEP

28:20 | R/W 0x0
Wave Step

SDM_CLK_SEL

SDM Clock Select

19 R/W 0x0 0: 24MHz

1: 12MHz

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

10:32.5 kHz
11: 33 kHz

FREQ

Frequency

00: 31.5 kHz ®
18:17 | R/W 0x0

01: 32 kHz

WAVE_BOT
Wave Bottom

16:0 R/W 0x0

3.3.5.14. PLL_PERI1 Patternl Control Re (Defau a: 0x0000_0000)

Offset: 0x012C Register Name: PLL_PERI1_PAT1_CTRL_REG
Bit Read/Write [ escription

31:25 |/

24 DITHER_EN

23:21 /

20 R/ 0x0 FRAC_EN

19:17 |/ / /

16:0 R/W 0x0 FRAC_IN

3.3.5.15. PLL_GPUO Pattern Control Register (Default Value: 0x0000_0000)

Offset: 0x0130 Register Name: PLL_GPUO_PAT_CTRL_REG
Bit Read/Write Default/Hex Description
SIG_DELT_PAT_EN
31 R/W 0x0 L - -
Sigma-Delta Pattern Enable
SPR_FREQ_MODE
Spread Frequency Mode
30:29 | R/W 0x0
00: DC=0
01: DC=1
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10: Triangular(1 bit)
11: Triangular(n bit)

WAVE_STEP

28:20 | R/W 0x0
Wave Step

SDM_CLK_SEL

SDM Clock Select

19 R/W 0x0 0: 24MHz

1: 12MHz

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

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

18:17 | R/W 0x0

WAVE_BOT
Wave Bottom

16:0 R/W 0x0

Offset: 0x0134

Bit Read/Write Default/Hex

31:25 | / /

24 R/W 0x0

23:21 |/ |/

20 FRAC_EN
19:17 m /

16:0 R 0x0 FRAC_IN

3.3.5.17. PLL_VIDEOO Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0140 Register Name: PLL_VIDEOO_PATO_CTRL_REG
Bit Read/Write Default/Hex Description
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)
28:20 | R/W 0x0 WAVE_STEP
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Wave Step

SDM_CLK_SEL

SDM Clock Select

19 R/W 0x0 0: 24MHz

1: 12MHz

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

FREQ
Frequency
00: 31.5 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

3.3.5.18. PLL_VIDEOO Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x0144 Register Name: PLL_VIDE

Bit Read/Write Default/Hex Description

31:25 |/ /

24 R/W 0x0
2321 |/ /
20 R/W

19:17 |/

16:0 | R/W

3.3.5.19. VIDEODPattern0 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

19 R/W 0x0
SDM Clock Select
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0: 24MHz
1: 12MHz
When PLL_INPUT_DIV_M1 is 1, this register is set to 1.

18:17 | R/W 0x0

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

16:0 R/W 0x0

WAVE_BOT
Wave Bottom

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

®
Offset: 0x014C Register Name: PLL_VIDEO1_PAT1_CTRL
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 a
3.3.5.21. PLL_VE Patt trobRegister (Default Value: 0x0000_0000)
Offset: 0x0158 Register Name: PLL_VE_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
21 RAW 00 S?G_DELT_PAT_EN
Sigma-Delta Pattern Enable
SPR_FREQ_MODE
Spread Frequency Mode
30:29 | R/W 0x0 00: DE=0
01: DC=1
10: Triangular(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: 24MHz
1: 12MHz
When PLL_INPUT_DIV_ML1 is 1, this register is set to 1.
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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

3.3.5.22. PLL_VE Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x015C Register Name: PLL_VE_PAT1_CTRL_REG
Bit Read/Write Default/Hex Description
31:25 | / / /

24 R/W 0x0 DITHER_EN

23:21 |/ / /
20 R/W 0x0 FRAC_EN
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN

3.3.5.23. PLL_DE Pattern0 Control Regis

Offset: 0x0160

Bit Read/Write | < pscription

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable

31

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular

30:29 | R/W 0x0

11: Triangular

WAVE_STEP

28:20 | R/W 0x0
Wave Step

SDM_CLK_SEL

SDM Clock Select

19 R/W 0x0 0: 24MHz

1: 12MHz

When PLL_INPUT_DIV_ML1 is 1, this register is set to 1.

FREQ
18:17 | R/W 0x0 Frequency
00: 31.5 kHz
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01: 32 kHz
10:32.5 kHz
11: 33 kHz

16:0 R/W

0x0

WAVE_BOT
Wave Bottom

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

Offset: 0x0164

Register Name: PLL_DE_PAT1_CTRL_REG

Bit Read/Write Default/Hex Description
31:25 |/ / /

24 R/W 0x0 DITHER_EN
23:21 |/ / /

20 R/W 0x0 FRAC_EN
19:17 |/ / /

16:0 R/W 0x0 FRAC_IN

Offset: 0x0178

Bit Read/Write

31 R/W

0x0

30:29

R_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular

11: Triangular

28:20 | R/W

0x0

WAVE_STEP
Wave Step

19 R/W

0x0

SDM_CLK_SEL

SDM Clock Select

0: 24MHz

1: 12MHz

When PLL_INPUT_DIV_ML1 is 1, this register is set to 1.

18:17 | R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10:32.5 kHz
11: 33 kHz
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WAVE_BOT
16:0 R/W 0x0
Wave Bottom
3.3.5.26. PLL_AUDIO Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x017C Register Name: PLL_AUDIO_PAT1_CTRL_REG
Bit Read/Write Default/Hex | Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN
23:21 |/ / /
20 R/W 0x0 FRAC_EN
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN
3.3.5.27. PLL_CPUX Bias Register (Default Value: 0x8003_0000)
Offset: 0x0300 Register Name; PLL_CPU
Bit Read/Write | Default/Hex Description
31 R/W Ox1
30:21 |/ /
20:16 | R/W
15:0 /
3.3.5.28. 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 |/ / /
3.3.5.29. PLL_PERIO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0320 Register Name: PLL_PERIO_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
20:16 | R/W 0x3 PLL_BIAS_CTRL
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PLL bias control [4:0]

15:0 |/ / /

3.3.5.30. PLL_PERI1 Bias Register (Default Value: 0x0003_0000)

Offset: 0x0328 Register Name: PLL_PERI1_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL
20:16 | R/W 0x3 .
PLL bias control [4:0]
15:0 |/ / /

3.3.5.31. PLL_GPU Bias Register (Default Value: 0x0003_0000)

Offset: 0x0330 Register Name: PLL_GPU_BIAS_REG
Bit Read/Write | Default/Hex Description
31:21 |/ / /
PLL_BIAS CTRL
20:16 | R/W 0x3 -~
PLL bias con
15:0 |/ /

3.3.5.32. PLL_VIDEOQO Bias Re ult Vialue: 0x0003_0000)

Offset: 0x0840 Register Name: PLL_VIDEOO_BIAS_REG
Bit ad/Write Description
31:21 |/ / /
PLL_BIAS_CTRL
20:16 | R/W 0x3 -
PLL bias control [4:0]
15:0 |/ / /

3.3.5.33. PLL_VIDEO1 Bias Register (Default Value: 0x0003_0000)

Offset: 0x0348 Register Name: PLL_VIDEO1_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL
20:16 | R/W 0x3 .
PLL bias control [4:0]
15.0 |/ / /
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3.3.5.34. PLL_VE Bias Register (Default Value: 0x0003_0000)

Offset: 0x0358 Register Name: PLL_VE_BIAS_REG
Bit Read/Write | Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL
20:16 | R/W 0x3 .
PLL bias control [4:0]
15:0 |/ / /

3.3.5.35. PLL_DE Bias Register (Default Value: 0x0003_0000)

Offset: 0x0360 Register Name: PLL_DE_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /

PLL_BIAS CTRL
20:16 | R/W 0x3 -7
PLL bias control [4:0]
150 |/ / / 0

Offset: 0x0378

Bit Read/Write

31:21 |/

20:16 | R L
PLL bias control [4:0]

15:0

/

3.3.5.37. PLL_CPUX Tuning Register (Default Value: 0x4440_4000)

Offset: 0x0400 Register Name: PLL_CPUX_TUN_REG
Bit Read/Write Default/Hex Description
31 / / /

VCO_RNG_CTRL

30:28 | R/W 0x4
VCO range control [2:0]

27 / / /

KVCO_GAIN_CTRL

26:24 | R/W 0x4 .

KVCO gain control [2:0]
23 / / /

CNT_INIT_CTRL
22:16 | R/W 0x40 - -

Counter initial control [6:0]

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 110



ALwiner

System

C_0DO0

15 R/W 0x0 - )
C-REG-0ODO for verify
CB_IN

14:8 R/W 0x40 - - .
C-B-IN [6:0] for verify
C_oD1

7 R/W 0x0 . .
C-REG-0ODL1 for verify
C_B_OUT

6:0 R 0x0 -~ )
C-B-OUT [6:0] for verify

3.3.5.38. CPUX_AXI Configuration Register (Default Value: 0x0000_0301)

Offset: 0x0500

Register Name: CPUX_AXI_CFG_REG

Bit Read/Write Default/Hex

Description

31:26 |/ /

/ ®

25:24 | R/W 0x0

CLK_SRC_SEL
Clock Source Select
00: 0SC24M
01: RTC_32K
10: RC16M

11: %L_CPU

23:10 |/

ock
Claek ck Source/M
_APB\Clock™= Clock Source/N

/

UX _APB_FACTOR_N
Factor N.(N = FACTOR_N +1)
The range of N is from 1 to 4.

/
9:8
7:2

/

1:0 R/W 0x1

FACTOR_M
Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 4.

3.3.5.39. PSI_AHB1_AHB2 Configuration

Register (Default Value: 0x0000_0000)

Offset: 0x0510

Register Name: PSI_AHB1_AHB2_CFG_REG

Bit Read/Write Default/Hex

Description

31:26 |/ /

/

25:24 | R/W 0x0

CLK_SRC_SEL
Clock Source Select
00: 0SC24M

01: RTC_32K

10: RC16M
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11: PLL_PERIO(1X)
PSI_AHB1_AHB2 CLK = Clock Source/M/N.
23:10 |/ / /
FACTOR_N
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11: 8
7:2 / / /
FACTOR_M
1:0 R/W 0x0 Factor M.(M=FACTOR_M +1)
The range of M is from 1 to 4.
®
3.3.5.40. AHB3 Configuration Register (Default Value: 0x0000_0000)
Offset: 0x051C Register Name: AHB3_CFG_REG, 4"
Bit Read/Write Default/Hex Description ‘
31:26 |/ / /
CLK
25:24 | R/W 0x0
: PLL_PERIO(1X)
AHB3 CLK = Clock Source/M/N.
23:10 /
FACTOR_N
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11:8
7:2 / / /
FACTOR_M
1:0 R/W 0x0 Factor M.(M=FACTOR_M +1)
The range of M is from 1 to 4.
3.3.5.41. APB1 Configuration Register (Default Value: 0x0000_0000)
Offset: 0x520 Register Name: APB1_CFG_REG
Bit | Read/Write ‘ Default/Hex Description
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31:26 |/ /

/

25:24 | R/W 0x0

CLK_SRC_SEL

Clock Source Select

00: 0SC24M

01: RTC_32K

10: PSI

11: PLL_PERIO(1X)

APB1 CLK = Clock Source/M/N.

23:10 |/ /

/

9:8 R/W 0x0

FACTOR_N
Factor N
00:1
01:2

10: 4
11:8

7:2 / /

/

1:0 R/W 0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 4.

3.3.5.42. APB2 Configuration Register (

Offset: 0x524

Bit Read/Write

31:26 |/

25:24 | R 0x0

CLK_SRC_SEL

Clock Source Select

00: 0SC24M

01: RTC_32K

10: PSI

11: PLL_PERIO(1X)

APB2 CLK = Clock Source/M/N.

23:10 |/ /

/

9:8 R/W 0x0

FACTOR_N
Factor N
00: 1
01:2

10: 4

11: 8

7:2 / /

/

1:0 R/W 0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 4.
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3.3.5.43. MBUS Configuration Register (Default Value: 0xC000_0000)

Offset: 0x540 Register Name: MBUS_CFG_REG
Bit Read/Write Default/Hex | Description
CLK_GATING
Gating Special Clock
31 R/W Ox1 0: Clock is OFF
1: Clock is ON
MBUS CLK = Clock Source/M.
MBUS_RST
30 R/W oxd MBUS Reset
0: Assert
1: De-assert
29:26 |/ / /
CLK_SRC_SEL
Clock Source Select
25:24 | R/W 0x0 00: 05C24M
01: PLL_PERIO
10: PLL_DDRQ
23:3 |/
2:0 R/W M.(M= FACTOR_M +1)
e range of M is from 1 to 8.

3.3.5.44. DE Clock Regis efault Value: 0x0000_0000)

Offset: 0x0600 Register Name: DE_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
30:25 |/ / /
CLK_SRC_SEL
" R/W 0x0 Clock Source Select
0: PLL_DE
1: PLL_PERIO(2X)
234 |/ / /
3:0 R/W 0x0 FACTOR_M
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Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 16.

3.3.5.45. DE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x060C

Register Name: DE_BGR_REG

Bit Read/Write Default/Hex Description
31:17 |/ / /
DE_RST
DE Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 / / /
DE_GATING ®
Gating Clock For DE
0 R/W 0x0
0: Mask

Offset: 0x0670

Bit Read/Write | Default/
SCLKAGATING
ating Special Clock
31 @ 0: Clock is OFF
. 1: Clock is ON
SCLK = Clock Source/M.
30:25 |/ / /
CLK_SRC_SEL
” R/W 0x0 Clock Source Select
0: PLL_GPU
1:/
233 |/ / /
FACTOR_M
2:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 8.

3.3.5.47. GPU Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x067C

Register Name: GPU_BGR_REG

Bit | Read/Write ’ Default/Hex

Description
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31:17 |/

/

16 R/W

0x0

GPU_RST
GPU Reset
0: Assert

1: De-assert

15:1 /

/

0 R/W

0x0

GPU_GATING

Gating Clock For GPU
0: Mask

1: Pass

3.3.5.48. 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
30:25 |/
24 R/W
: PLL_PERIO(2X)
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)
The range of M is from 1 to 16.

3.3.5.49. CE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x068C

Register Name: CE_BGR_REG

Bit Read/Write

Default/Hex

Description

31:17 |/

/

/
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16 R/W

0x0

CE_RST

CE Reset

0: Assert

1: De-assert

15:1 /

/

0 R/W

0x0

CE_GATING

Gating Clock For CE
0: Mask

1: Pass

3.3.5.50. 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
30:25 |/
24 R/W
23:3 /
FACTOR_M
2:0 Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 8.

3.3.5.51. 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
16 R/W 0x0 VE Reset
0: Assert
1: De-assert
15:1 |/ / /
VE_GATING
0 R/W 0x0 Gating Clock For VE
0: Mask
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| ‘ ‘ 1: Pass

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

Offset: 0x06B0 Register Name: EMCE_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

Clock Source Select ® 6
24 R/W 0x0

0: 0SC24M

1: PLL_PERIO(2X) \
23:10 | / / /

FACTOR_N

Factor N
9:8 R/W 0x0 Ooié

ik
7:4 / /
CTOR_M

3:0 @ Factor M.(M= FACTOR_M +1)

The range of M is from 1 to 16.

3.3.5.53. EMCE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x06BC Register Name: EMCE_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /

EMCE_RST

EMCE Reset
16 R/W 0x0

0: Assert

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

EMCE_GATING

Gating Clock For EMCE
0 R/W 0x0

0: Mask

1: Pass
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3.3.5.54. VP9 Clock Register (Default Value: 0x0000_0000)

Offset: 0x06CO Register Name: VP9_CLK_REG

Bit Read/Write Default/Hex | Description

SCLK_GATING

Gating Special Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/Divider M.

30:25 |/ / /

CLK_SRC_SEL.
Clock Source Select
0: PLL_VE

1: PLL_PERIO(2X)

24 R/W 0x0

233 |/ / /

FACTOR_M
2:0 R/W 0x0 Factor M.(M= FACTOR_M +

The range of

3.3.5.55. VP9 Bus Gating Reset Register

Offset: 0x06CC

Bit Read/Write
31:17 |/
VP9_RST
VP9 Reset
16 R 0x0
0: Assert
1: De-assert
15:1 |/ / /
VP9_GATING
Gating Clock For VP9
0 R/W 0x0
0: Mask
1: Pass

3.3.5.56. DMA Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x070C Register Name: DMA_BGR_REG
Bit Read/Write Default/Hex Description

31:17 |/ / /

16 R/W 0x0 DMA_RST
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DMA Reset
0: Assert
1: De-assert

15:1 |/ / /

DMA_GATING

Gating Clock For DMA
0: Mask

1: Pass

0 R/W 0x0

3.3.5.57. 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_GA
lo
0 R/W
3.3.5.58. CKB t Value: 0x0000_0000)
Offset: 0x022C Register Name: SPINLOCK_BGR_REG
Bit Rea Default/Hex Description
31:17 |/ / /
SPINLOCK_RST
SPINLOCK Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
SPINLOCK_GATING
Gating Clock For SPINLOCK
0 R/W 0x0
0: Mask
1: Pass
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3.3.5.59. 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
HSTIMER Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
HSTIMER_GATING
Gating Clock For HSTIMER
0 R/W 0x0
0: Mask
1: Pass

3.3.5.60. AVS Clock Register (Default Value: 0x0000_0000)

Offset: 0x0740

Register Name: AVS_CLK_R

Bit Read/Write

Default/Hex

Description

31 R/W

300 |/

3.3.5.61. SYS 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

DBGSYS Reset
16 R/W 0x0

0: Assert

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

DBGSYS_GATING

Gating Clock For DBGSYS
0 R/W 0x0

0: Mask

1: Pass
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3.3.5.62. 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

PSI Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 / / /

PSI_GATING

Gating Clock For PSI
0 R/W 0x0

0: Mask

1: Pass

3.3.5.63. PWM Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x07AC Register Name: PWM_B
Bit Read/Write Default/Hex Description
31:17 |/ / /
WM _RST
16 R/W
sert
sser
15:1 /
PWM_GATING
0 Gating Clock For PWM
0: Mask
1: Pass

3.3.5.64. 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
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3.3.5.65. DRAM Clock Register (Default Value: 0x0100_0000)

Offset: 0x0800 Register Name: DRAM_CLK_REG

Bit Read/Write Default/Hex | Description

31 / / /

MODULE_RST

Module Reset

30 R/W 0x0 0: Assert

1: De-assert

SCLK = Clock Source/M.

29:28 |/ / /

SDRCLK_UPD

SDRCLK Configuration 0 Update.
0O:Invalid

27 R/WAC 0x0 .
1:Valid

Configuration 0 is valid.

Setting this bit will validate Configuratio

26 / / /
CLK_SRC_SEL
Clock Source Salect
25:24 | R/W 0x1

00: PLL_DDR

° \
. \A‘a ed“after the

23:2 /

1:0 R/W

erangeisfrom1lto4

3.3.5.66. US Master

ck Gating Register (Default Value: 0x0000_0000)

Offset: 0x0804 Register Name: MBUS_MAT_CLK_GATING_REG
Bit Read/Write Default/Hex | Description
319 |/ / /
CSI_MCLK_GATING
Gating MBUS Clock For CSI
8 R/W 0x0
0: Mask
1: Pass
7:6 / / /
NAND_MCLK_GATING
Gating MBUS Clock For NAND
5 R/W 0x0
0: Mask
1: Pass
4:3 / / /
2 R/W 0x0 CE_MCLK_GATING
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Gating MBUS Clock For CE
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
m NOTE
DE MCLK puts in DE module.
®
3.3.5.67. DRAM Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x080C Register Name: DRAM_BGR_R
Bit Read/Write Default/Hex Description
31:17 |/ /
16 R/W
15:1 /
DRAM_GATING
Gating Clock For DRAM
0 0: Mask
1: Pass
3.3.5.68. NAND_0 Clock Register (Default Value: 0x0000_0000)
Offset: 0x0810 Register Name: NAND_O_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 |/ / /
26:24 | R/W 0x0 CLK_SRC_SEL
Clock Source Select
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000: 0SC24M

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

1XX:/
23:10 |/ / /
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)
The range of M is from 1 to 16. ‘\

Offset: 0x0814

Bit Read/Write

31 R/W

30:27

: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M/N.

/

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
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7:4 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 16.

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

Offset: 0x082C Register Name: NAND_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /

NAND_RST

NAND Reset
16 R/W 0x0

0: Assert

1: De-assert
15:1 / / /

NAND_GATING

Gating Clock For NAND
0 R/W 0x0

0: Mask

1: Pass

3.3.5.71. SMHCO Clock Register (Default

Offset: 0x0830 r Name: SMHCO_CLK_REG

Bit Read/Write

SCLK_GATING

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

31

30:26 |/ / /

CLK_SRC_SEL
Clock Source Select
000: 0SC24M

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

25:24 | R/W 0x0

23:10 |/ / /

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

01:2
10:4
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11: 8
7:4 |/ / /

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

The range of M is from 1 to 16.
3.3.5.72. SMHC1 Clock Register (Default Value: 0x0000_0000)
Offset: 0x0834 Register Name: SMHC1_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.
30:26 | / / /

CLK_SRC_SEL

Clock Source Select

000: 0SC24M e
25:24 | R/W 0x0

OOli _ -

/

23:10 |/ / /

FACTOR_N

ctor N

9:8 00:1

01:2

10: 4

11:8
7:4 / / /

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

The range of M is from 1 to 16
3.3.5.73. SMHC2 Clock Register (Default Value: 0x0000_0000)
Offset: 0x0838 Register Name: SMHC2_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 = Clock Source/M/N.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: 0SC24M

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

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1
01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M.(M= FACTOR_M +1)

The range of M is from 1 t

3.3.5.74. SMHC Bus Gating Reset Regist

Offset: 0x084C

Bit

Read/Write

Defa

31:19

/

18

SMHC2_RST
SMHC2 Reset
0: Assert

1: De-assert

17

R/W

0x0

SMHC1_RST
SMHC1 Reset
0: Assert

1: De-assert

16

R/W

0x0

SMHCO_RST
SMHCO Reset
0: Assert

1: De-assert

15:3

/

R/W

0x0

SMHC2_GATING

Gating Clock For SMHC2
0: Mask

1: Pass

1

R/W

0x0

SMHC1_GATING
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Gating Clock For SMHC1
0: Mask
1: Pass

SMHCO_GATING

Gating Clock For SMHCO
0: Mask

1: Pass

0 R/W 0x0

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

Offset: 0x090C Register Name: UART_BGR_REG

Bit Read/Write Default/Hex Description
31:20 | / / /
UART3_RST ®
UARTS3 Reset
19 R/W 0x0
0: Assert
1: De-assert
UART2_RST
UART2 Reset
18 R/W 0x0 )
17 R/W 0x0
: De-assert
UARTO_RST
UARTO Reset
16
0: Assert
1: De-assert
154 |/ / /
UART3_GATING
Gating Clock For UART3
3 R/W 0x0
0: Mask
1: Pass
UART2_GATING
Gating Clock For UART2
2 R/W 0x0
0: Mask
1: Pass
UART1_GATING
Gating Clock For UART1
1 R/W 0x0
0: Mask
1: Pass
0 R/W 0x0 UARTO_GATING
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Gating Clock For UARTO
0: Mask
1: Pass

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

Offset: 0x091C Register Name: TWI_BGR_REG

Bit Read/Write Default/Hex | Description

31:21 |/ / /

TWI4_RST

TWI4 Reset
20 R/W 0x0
0: Assert

1: De-assert

TWI3_RST ®
TWI3 Reset

19 R/W 0x0
0: Assert

1: De-assert

TWI2_RST
TWI2 Reset

18 R/W 0x0

17 R/W 0x0

: De-assert

TWIO_RST
TWIO Reset
0: Assert

16

1: De-assert

155 |/ / /

TWI4_GATING

Gating Clock For TWI4
0: Mask

1: Pass

4 R/W 0x0

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

1 R/W 0x0 TWI1_GATING
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Gating Clock For TWI1
0: Mask
1: Pass

0 R/W 0x0

TWIO_GATING

Gating Clock For TWIO
0: Mask

1: Pass

3.3.5.77. SPI0 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0940

Register Name: SPI0_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.

’\’b\

30:27 |/ /

/

26:24 | R/W 0x0

CLK_SRC_SEL

CIoc%Source

C24
PLLAPE
: PLL \PERIT
LL_PERIO(2X)

0: 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)
The range of M is from 1 to 16.

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

Offset: 0x0944

Register Name: SPI1_CLK_REG

Bit | Read/Write ‘ Default/Hex

Description
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31

R/W

0x0

SCLK_GATING

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: 0SC24M

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

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1
01:2

10: 4

11: 8

7:4

G

3:0

R/W

0x0

OR_M +1)
nge of M is from 1 to 16.

3.3.5.79.SPI Bus Gati Q Register (Default Value: 0x0000_0000)

Offset: 0x0 Register Name: SPI_BGR_REG
Bit Read/Write Default/Hex Description
31:18 |/ / /
SPI1_RST
17 R/W O0x0 SPI1 Reset
0: Assert
1: De-assert
SPIO_RST
16 R/W O0x0 SPIO Reset
0: Assert
1: De-assert
1522 |/ / /
SPI1_GATING
1 R/W 0x0 Gating Clock For SPI1
0: Mask
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1: Pass

0 R/W

0x0

SPI0_GATING

Gating Clock For SPIO
0: Mask

1: Pass

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

Offset: 0x09EC

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
3.3.5.81. THS Bus Gating Reset Register (Default e: 000_0000)

Offset: 0x09FC egister Name: THS_BGR_REG
Bit rite Description
31:17 /

THS_RST

THS Reset
16 R/W 0x0

0: Assert

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

THS_GATING

Gating Clock For THS
0 R/W 0x0

0: Mask

1: Pass

3.3.5.82. 125/PCMO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0OA10

Register Name: 12S/PCMO0_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SCLK_GATING
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Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/N.

30:26 |/ /

/

25:24 | R/W 0x0

CLK_SRC_SEL
Clock Source Select
00: PLL_AUDIO

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

23:10 | / /

/

9:8 R/W 0x0

FACTOR_N
Factor N
00:1
01:2

10: 4

11: 8

‘\’b\

7:0 / /

3.3.5.83. 12S/PCM1 Clock Register (Def

Offset: 0x0A14

Bit Read/Write

31

LK_GATING

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/N.

30:26 |/ /

/

25:24 | R/W 0x0

CLK_SRC_SEL
Clock Source Select
00: PLL_AUDIO

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

23:10 |/ /

/

9:8 R/W 0x0

FACTOR_N
Factor N
00:1
01:2
10:4
11:8
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‘7:0 |/ ‘/ ‘/

3.3.5.84. 125/PCM2 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A18 Register Name: 12S/PCM2_CLK_REG
Bit Read/Write Default/Hex | Description

SCLK_GATING

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

1: Clock is ON

SCLK = Clock Source/N.

30:26 |/ / /

CLK_SRC_SEL

Clock Source Select ® \
00: PLL_AUDIO

25:24 | R/W 0x0 -
01: PLL_AUDIO(2X)

10: PLL_AUDIO(4X)
11:/

23:10 |/ / /

FAC@ RN

9:8 R/W
7:0 /
3.3.5.85. 12 s Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0A1C Register Name: 12S/PCM_BGR_REG
Bit Read/Write Default/Hex Description
31:19 |/ / /
12S/PCM2_RST
12S/PCM2 Reset
18 R/W 0x0
0: Assert
1: De-assert
12S/PCM1_RST
12S/PCM1 Reset
17 R/W 0x0
0: Assert
1: De-assert
12S/PCMO_RST
16 R/W 0x0
12S/PCMO Reset
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0: Assert

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

12S/PCM2_GATING

Gating Clock For 125/PCM2
2 R/W 0x0

0: Mask

1: Pass

12S/PCM1_GATING

Gating Clock For 125/PCM1
1 R/W 0x0

0: Mask

1: Pass

12S/PCMO_GATING

Gating Clock For 12S/PCMO
0 R/W 0x0

0: Mask

1: Pass L
3.3.5.86. DMIC Clock Register (Default Value: 0x0000_0000)
Offset: 0x0A40
Bit Read/Write Default/Hex
31 R/W

LK = Clock Source/N.

30:26 | /

CLK_SRC_SEL

Clock Source Select
25:24 | R/W 0x0 00: PLL_AUDIO

01: PLL_AUDIO(2X)

10: PLL_AUDIO(4X)

11:/
23:10 |/ / /

FACTOR_N

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

01:2

10:4

11:8
7:0 / / /
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3.3.5.87. 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

DMIC Reset
16 R/W 0x0

0: Assert

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

DMIC_GATING

Gating Clock For DMIC
0 R/W 0x0

0: Mask

1: Pass

3.3.5.88. AUDIO CODEC 1X Clock Register (Default Value: 0x0000_0000)

Offset: 0OXxOA50

Bit Read/Write Default/Hex
31 R/W
30:26 |/
CLK_SRC_SEL
Clock Source Select
seon | R o0 00: PLL_AUDIO
01: PLL_AUDIO(2X)
10: PLL_AUDIO(4X)
11:/
234 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
The factor of M is from 1 to 16.

3.3.5.89. AUDIO CODEC 4X Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A54 Register Name: AUDIO_CODEC_4X_CLK_REG
Bit Read/Write Default/Hex Description

SCLK_GATING
31 R/W 0x0 T )

Gating Special Clock
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0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
30:26 |/ / /
CLK_SRC_SEL
Clock Source Select
2524 | R/W 0x0 00: PLL_AUDIO
01: PLL_AUDIO(2X)
10: PLL_AUDIO(4X)
11:/
23:4 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M=FACTOR_M +1)
The factor of M is from 1 to 16.
®
3.3.5.90. AUDIO CODEC Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0XOA5C
Bit Read/Write Default/Hex
31:17 |/ /
16 R/W
15:1 /
AUDIO_CODEC _GATING
0 Gating Clock For AUDIO_CODEC
0: Mask
1: Pass
3.3.5.91. USBO Clock Register (Default Value: 0x0000_0000)
Offset: 0x0A70 Register Name: USBO_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING_OHCIO
Gating Special Clock For OHCIO
31 R/W 0x0 ,
0: Clock is OFF
1: Clock is ON
USBPHYO_RST
30 R/W 0x0 USB PHYO Reset
0: Assert
1: De-assert
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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: 12MHz divided from 48MHz
01: 12MHz divided from 24MHz
10: LOSC

11:/

23:0 /

/

3.3.5.92. USB1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A74

Register Name: USB1_CLK_REG

‘\’b\

Bit Read/Write Default/Hex Description
31 R/W
30 R/W
1: De-assert
SCLK_GATING_USBPHY1
Gating Special Clock For USBPHY1
29 R 0x0
0: Clock is OFF
1: Clock is ON
28:26 |/ / /
OHCI1_12M_SRC_SEL
OHCI1 12M Source Select
25:24 | R/W O0x0 00: 12M d?v?ded from 48MHz
01: 12M divided from 24MHz
10: LOSC
11:/
23.0 |/ / /

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

Offset: 0x0A8C

‘ Register Name: USB_BGR_REG

A63 User Manual(Revision 1.0)

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

Page 139




ALwiner

System

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

USB&HCIO_
BOHCIO

159 |/ /

BOTG_GATING
Gating Clock For USBOTG
0: Mask
1: Pass

7:6 / /

/

5 R/W 0x0

USBEHCI1_GATING

Gating Clock For USBEHCI1
0: Mask

1: Pass

4 R/W 0x0

USBEHCIO_GATING

Gating Clock For USBEHCIO
0: Mask

1: Pass

3:2 / /

/

1 R/W 0x0

USBOHCI1_GATING

Gating Clock For USBOHCI1
0: Mask

1: Pass

0 R/W 0x0

USBOHCIO_GATING
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Gating Clock For USBOHCIO
0: Mask
1: Pass

3.3.5.94. MIPI DSI DPHYO0 High Speed Clock Register (Default Value: 0x0000_0000)

Offset: 0x0B20 Register Name: MIPI_DSI_DPHYO0_HS_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING

Gating Special Clock

00: PLL_VIDEOO(1X)
01: PLL_VIDEOO(4X)
10:PLL_VIDEOI&X)

31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M/N.
30:26 | / / / ®
CLK_SRC_SEL
Clock Source Select &

25:24 | R/W 0x0

11:/
23:10 |/ / I
or N
9:8 R/W 0x0
10: 4
11: 8
7:4 /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 16.

3.3.5.95. 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/N.
30:26 |/ / /
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CLK_SRC_SEL

Clock Source Select
00: PLL_PERIO(1X)
01: PLL_PERIO(2X)
10: 0SC24M

11:/

25:24 | R/W 0x0

234 |/ / /

FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 16.

3.3.5.96. MIPI DSI DPHY1 High Speed Clock Register (Default Value: 0x0000_0000)

Offset: 0x0B28 Register Name: MIPI_DSI_DPHYl_HS_CLK_REO
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
30:26 | / / 2
25:24 | R/W 0x0 -
: PLL_VIDEOO(4X)
10:PLL_VIDEO1(1X)
11:/
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)
The range of M is from 1 to 16.

3.3.5.97. MIPI DSI Host1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0B2C ‘ Register Name: MIPI_DSI_HOST1_CLK_REG
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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.

30:26 |/ / /

CLK_SRC_SEL
Clock Source Select
00: PLL_PERIO(1X)

25:24 | R/W 0x0
01: PLL_PERIO(2X)
10: 0SC24M
11:/
234 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M=FACTOR_M +1)

The range of M is from 1 to 16.

Offset: 0x0B4C
Bit Read/Write Default/Hex
31:18 | / /
IPI_DSI1 Reset
17 R/ 0
1 0: Assert
1: De-assert
MIPI_DSIO_RST
MIPI_DSIO Reset
16 R/W 0x0
0: Assert
1: De-assert
1522 |/ / /
MIPI_DSI1_GATING
Gating Clock For MIPI_DSI1
1 R/W 0x0
0: Mask
1: Pass
MIPI_DSIO_GATING
Gating Clock For MIPI_DSIO
0 R/W 0x0
0: Mask
1: Pass
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3.3.5.99. DISPLAY_IF_TOP Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0B5C Register Name: DISPLAY_IF_TOP_BGR_REG
Bit Read/Write Default/Hex | Description
31:17 |/ / /

DISPLAY_IF_TOP_RST
16 RAW 0x0 DISPLAY_IF_TOP Reset

0: Assert

1: De-assert
151 |/ / /

DISPLAY_IF_TOP_GATING

Gating Clock For DISPLAY_IF_TOP
0 R/W 0x0

0: Mask

1: Pass

®

3.3.5.100. TCON LCDO Clock Register (Default Value: 0x0000_0000)
Offset: 0x0B60
Bit Read/Write Default/Hex
31 R/W
30:27 |/

CLK_SRC_SEL

Clock Source Select

000: PLL_VIDEOO(1X)
26:24 | R 0x0

001: PLL_VIDEOO(4X)

010: PLL_VIDEO1(1X)

Others:/
23.0 |/ / /
3.3.5.101. TCON LCD1 Clock Register (Default Value: 0x0000_0000)
Offset: 0x0B64 Register Name: TCON_LCD1_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
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30:27 |/ / /

CLK_SRC_SEL
Clock Source Select
000: PLL_VIDEOO(1X)

26:24 | R/W 0x0
001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(1X)
Others:/

23:0 |/ / /

3.3.5.102. TCON LCD Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0B7C Register Name: TCON_LCD_BGR_REG

Bit Read/Write Default/Hex Description

31:18 |/ / /

TCON_LCD1_RST
TCON_LCD1 Reset

17 R/W
0: Assert

0x0

1: De-assert

{\@C

TCON_LCDO_R
TCO&LCDO
. Assert

16 R/W 0x0

15:2 |/ / /

LCD1_GATING
ting Clock For TCON_LCD1

0: Mask

1: Pass

1 R/

TC
e

TCON_LCDO_GATING

Gating Clock For TCON_LCDO
0: Mask

1: Pass

0x0

3.3.5.103. EDP Clock Register (Default Value: 0x0000_0000)

Offset: 0OXOBEO Register Name: EDP_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = 0SC24M
300 |/ / /
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3.3.5.104. EDP Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0XOBEC Register Name: EDP_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /

EDP_RST

EDP Reset
16 R/W 0x0

0: Assert

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

EDP_GATING

Gating Clock For EDP
0 R/W 0x0

0: Mask

1: Pass

3.3.5.105. CSI MISC Clock Register (Default Value: 0x0000_0000)

Offset: 0x0C00 i LK_REG
Bit Read/Write Default/Hex
31:1 |/ /
CClI Special Clock,Clock source is 0SC24M
0 R/W 0x0

: Clock is OFF
1: Clock is ON

3.3.5.106. ock Register (Default Value: 0x0000_0000)

Offset: 0x0C04 Register Name: CSI_TOP_CLK_REG

Bit Read/Write | Default/Hex Description

SCLK_GATING

Gating Special Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M.

30:27 |/ / /

CLK_SRC_SEL

Clock Source Select
26:24 | R/W 0x0 000:PLL_VIDEOO(1X)
001:/

010:PLL_VE
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011:PLL_PERIO(1X)

Others:/
234 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M= FACTOR_M +1)

FACTOR_M is from 0 to 15

3.3.5.107. CSI Master Clock Register (Default Value: 0x0000_0000)

Offset: 0x0C08 Register Name: CSI_MST_CLK_REG

Bit Read/Write Default/Hex Description

MCLKO_GATING

Gating CSI Master ClockO,this clock output to external device.
31 R/W 0x0 0: Clock is OFF

®
1: Clock is ON
MCLKO = Clock Source/M \
30:27 |/ / /
CLK_SRC_SEL E

26:24 | R/W

23:5 |/
FACTOR_M

4:0 Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 32.

3.3.5.108. CSI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0C2C Register Name: CSI_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
CSI_RST
16 R/W O0x0 CSI Reset
0: Assert
1: De-assert
15:1 |/ / /
CSI_GATING
0 R/W 0x0 Gating Clock For CSI
0: Mask
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‘ 1: Pass

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

Offset: 0XxOF00

Register Name: CCU_SEC_SWITCH_REG

Bit Read/Write Default/Hex

Description

31:3 |/ /

/

2 R/W 0x0

MBUS_SEC

MBUS clock register security
0: Secure

1: Non-secure

1 R/W 0x0

BUS_SEC

Bus relevant registers' security
0: Secure ®
1: Non-secure

0 R/W 0x0

PLL_SEC

N

— NOTE

PLL relevant registers' security
0: Secure
1: Non-secure .
L d
o
If the secure bit of SID is not burned, the tt& 9

3.3.5.110. PLL Lock De nt egister (Default Value: 0x0000_0000)

Offset: 0XOF04

Register Name: PLL_LOCK_DBG_CTRL_REG

Bit /Write

Description

31 R/W 0x0

DBG_EN
Debug Enable
0: Disable

1: Enable

30:25 |/ /

/

24:20 | R/W 0x0

DBG_SEL

Debug Select

00000: PLL_CPUX
00001: /

00010: PLL_DDRO
00011:PLL_DDR1
00100: PLL_PERIO(2X)
00101: PLL_PERI1(2X)
00110:PLL_GPU
00111:/
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01000: PLL_VIDEOO(4X)
01001: PLL_VIDEO1(4X)
01010:/

01011: PLL_VE

01100: PLL_DE
01101:/

01110:/

01111: PLL_AUDIO
10000: /
10001: /
10010: /
10011:/
10100: /
10101:/
10110:/
10111:/
11000: /
11001:/
11010:/
Others: /

19

18:17

R/W

16

0x0

loc es

ck Cycles
: 20-30 Clock Cycles

LOCK_LEVEL

Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

15:0

/

3.3.5.111. 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 FM.

30

R

0x0

PMU_FLAG
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0: Unlock

1: Lock

The flag is overcurrent flag signal of PMU send. When overcurrent, the status
can change to Lock, at this time PLL_CPUX is divided down frequency; when
overcurrent is cleared, the status can change to Unlock, at this time the
frequency of PLL_ CPUX depends on the configuration of
PLL_CPUX_CTRL_REG.

29:18 | / /

/

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 ‘que
P.

dividing

15:8 R/W 0x00

PLL_FACTOR_N

PLL Factor N
N= PLL_FACTOR_N +1
shoul®be more than or equal to 11.

7:2 /

1:0 R/W
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3.4. CPUX Configuration

3.4.1. Overview

CPUX Configuration(CPUX_CFG) module is used to configure CLUSTERO control, including power on,reset, cache,

debug, and check the status of CPU. It will be used when you want to disable/enable the CPU, cluster switch, CPU

status check, and debug, etc.

The CPUX_CFG module includes CO_CPUX_CFG and CPU_SUBSYS_CTRL.

The CO_CPUX_CFG module is used for configuring CLUSTERO, such as reset, control, cache, debug, CPU Stat
The CPU_SUBSYS_CTRL module is used for the system resource control of CPU sub-system, such as GIC-4

Features:

*  CPU reset system:CORE reset,debug circuit reset and other reset function

*  CPU related control: interface control, CP15 control, power on and power do

o CPU status check: idle status, SMP status, interrupt status and so on

3.4.2. Block Diagram

e CPU debug related register for control and status 60

PMU
DC-DC(A)

DCDC_EN

us.

NO

JTAG.

Q%

-
PWR_SW | PWR_sW | PWR_SW  PWR_SW
]

4 A 4 A 4 A 4 I
L2/SCU/DBG ‘ CPUO CPU1 CPuU2 CPU3 ‘
15 | DS $ [ os | [ 5 [ ps s | os |

GND GND gnd GND GND

v v v v i

Cluster0

. 4

Figure 3-17. CPUX_CFG Block Diagram

The figure above lists the power domain of CLUSTER in default. All power switch of CPU core are default to power

on.All CPU pwron_rst is de-asserted, core reset of CPUO is de-asserted,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.
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3.4.3. Operations and Functional Descriptions

3.4.3.1. Signal Description

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

3.4.3.2. L2 Idle Mode

When the L2 of Cluster needs to enter WFI mode, firstly make sure the CPUO/1/2/3 of Cluster enter 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 1to the bit0 of Cluster Control Registerl , and then check whether L2 enters idle status by chegking whether
the STANDBYWFIL2 is high. Remember to set the ACINACTM to low when exiting the L2 idle mode.

X

scopesikank: reset < power-on Reset
llows.

3.4.3.3. CPUX Reset System

The CPUX reset includes core reset, power-on reset and H_Reset. And th

< H_Reset. The description of all reset signal in CPUX Re$et Syste

Reset signal Description

CORE_RST g eakpeint and watchpoint logic.

aps to a cold reset that covers reset of the processor logic and the integrated debug
functionality. This does not reset debug logic in the debug power domain.
Including CORE_RST/ETM_RST/DBG_RST.

AXI2MBUS_RST Reset the AXI2MBUS interface logic circuit.

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

ETM_RST Reset ETM debug logic circuit.

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

SOC_DBG_RST Reset all the debug logic including DBG_RST.

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

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

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

The CPU-related operation needs proper configuration of CPUCFG related register, as well as related system control
resource including BUS, clock ,reset and power control.

3.4.4. Cluster Configuration Register List

Module Name Base Address

CPU_CFG 0x09010000

Register Name Offset Description

CO_RST_CTRL 0x0000 Cluster 0 Reset Control Register
CO_CTRL_REGO 0x0010 Cluster 0 Control Registef®
CO_CTRL_REG1 0x0014 Cluster 0 Control Reg

CO_CTRL_REG2 0x0018 Cluster 0 Control

RVBARADDRO_L 0x0040

RVBARADDRO_H 0x0044

RVBARADDR1_L 0x0048 F 3 ddress Registerl L
RVBARADDR1_H 0x004C

RVBARADDR2_L tor Base Address Register2_L

RVBARADDR2_H

RVBARADDR3_L

RVBARADDR3_H

eset Vector Base Address Register2_H

Reset Vector Base Address Register3_L

Reset Vector Base Address Register3_H

CO_CPU_STATUS

L2_STAT

Cluster 0 CPU Status Register

0x0084

DBG_R

DBG_RE

Cluster 0 L2 Status Register

0x00CO0

Cluster 0 Debug Control Register0

0x00C4

Cluster 0 Debug Control Registerl

3.4.5. Cluster Configuration Register Description

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

Offset: 0x0000 Register Name: C_RST_CTRL
Bit Read/Write Default/Hex Description
31:29 / / /
DDR_RST
-8 R/W Ox1 AXI2MBUS Logic Circuit Reset
0: assert
1: de-assert
27:26 / / /
25 R/W Ox1 MBIST_RST
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CPUBIST Reset

The reset signal is for test.
0: assert

1: de-assert

24 R/W

Ox1

SOC_DBG_RST

Cluster SOC Debug Reset
0: assert

1: de-assert

23:20 R/W

OxF

ETM_RST

Cluster ETM Reset Assert
0: assert

1: de-assert

19:16 R/W

OxF

DBG_RST

Cluster Debug Reset Assert
0: assert

1: de-assert

15:9 /

/

8 R/W

Ox1

L2_RST
Cluster L2 Cache Reset

7:4 /

3:0 R/W

3.4.5.2. ter Control

:0] Reset Assert
0: asSert
1: de-assert

sterO(Default Value:0x8000_0000)

Offset: 0x0010

Register Name: CO_CTRL_REGO

Bit Read/Write

Default/Hex

Description

31 R/W

Ox1

SYSBAR_DISABLE.

Disable broadcasting of barriers onto system bus

0: Barriers are broadcast onto system bus,this requires an AMBA4
interconnect.

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

30 R/W

0x0

BROADCAST_INNER.

Enable broadcasting of Inner Shareable transactions

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

29 R/W

0x0

BROADCAST_OUTER.
Enable broadcasting of outer shareable transactions
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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.

AA64nAA32
Register width state.Determines which execution state the processor
boots into after a cold reset.

0: AArch32
27:24 R/W 0x0
1: AArch64
The processor should boot from BROM @hen ingh while it
should boot from the RVBARADDR(Reset or B es hen in
AArch64 state.
23:12 / / /
CP15S_DISABLE.
11:8 R/W 0x0 e
Disable White ac
7:5 / /
®
L2 cache invalidate at reset.
4 R/W 0x0
cache’is reset by hardware.
1: L2%ache is not reset by hardware.
L1_RST_DISABLE.
Disable automatic Cluster CPU[3:0] L1 cache invalidate at reset.
3:0 R/W

0: L1 cache is reset by hardware.

1: L1 cache is not reset by hardware.

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

Offset: 0x0014 Register Name: C_CTRL_REG1

Bit Read/Write Default/Hex Description

31:1 / / /
ACINACTM.

0 R/W O0x0 Snoop int.erface is i.nactiT/e and no longer accepting requests.
0: Snoop interface is active
1: Snoop interface is inactive
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3.4.5.4. Cluster Control Register2(Default Value:0x0000_0010)

Offset: 0x0018 Register Name: C_CTRL_REG2
Bit Read/Write Default/Hex Description
31:25 / / /
EVENTI
24 R/W 0x0 Event input for processor wake-up from WFE state. This bit must
remain HIGH for at least one clock cycle to be visible by the cores.
EXM_CLR[3:0]
23:20 R/W 0x0 .
Clear the status of interface.
19:17 / / /
CLREXMONREQ
Clearing of the external global exclusive monitor reque hen this bit
16 R/W 0x0
is asserted, it acts as a WFE wake-up event to res in the
MPCore device. ®
15:12 R/W Ox0 CRYPTODISABLE
Disable the Cryptography Extensio
11:9 / / /
L2FLUSHREQ
8 R/W 0x0
L2 hardw
7:5 / / /
ICC
ba the CPU interface logic and routes the "External"
4 R/W 0x1 sighals directly to the processor:
0: Enable the GIC CPU interface logic.
1: Disable the GIC CPU interface logic.
3:0 /
3.4.5.5. Res Base Address Register0_L(Default Value: 0x0000_0000)
Offset: 0x0040 Register Name: RVBARADDRO_L
Bit Read/Write Default/Hex Description
RVBARDDR[31:2]
31:2 R/W 0x0 Reset Vector Base Address[39:2] for executing in 64-bit state
(AArch64)of CPUO.
1:0 / / /

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

Offset: 0x0044

Register Name: RVBARADDRO_H

Bit Read/Write Default/Hex Description
31:8 / / /
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7:0 R/W

0x0

RVBARDDR[39:32]
Reset Vector Base Address[39:2]for executing in 64-bit state (AArch64)
of CPUO.

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

Offset: 0x0048

Register Name: RVBARADDR1_L

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

31:2 R/W 0x0 Reset Vector Base Address[39:2] for executing in 64-bit state
(AArch6e4)of CPU1.

1:0 / / /

Offset: 0x004C

Bit Read/Write Default/Hex

31:8 / /

7:0 R/W 0x0

3.4.5.9. Reset Vector dress Register2_L(Default Value: 0x0000_0000)

Offset: 0x0050 Register Name: RVBARADDR2_L

Bit ead/Wfite Default/Hex Description
RVBARDDR[31:2]

31:2 R/W 0x0 Reset Vector Base Address[39:2] for executing in 64-bit state
(AArch64)of CPU2.

1:0 / / /

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

Offset: 0x0054

Register Name: RVBARADDR2_H

Bit Read/Write Default/Hex Description

31:8 / / /
RVBARDDR[39:32]

7:0 R/W 0x0 Reset Vector Base Address[39:2]for executing in 64-bit state (AArch64)
of CPU2.

A63 User Manual(Revision 1.0)

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

Page 157




ALwiner

System
3.4.5.11. Reset Vector Base Address Register3_L(Default Value: 0x0000_0000)
Offset: 0x0058 Register Name: RVBARADDR3_L
Bit Read/Write Default/Hex Description
RVBARDDR[31:2]
31:2 R/W 0x0 Reset Vector Base Address[39:2] for executing in 64-bit state
(AArch64)of CPU3.
1:0 / / /

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

Offset: 0x005C Register Name: RVBARADDR3_H
Bit Read/Write Default/Hex Description
31:8 / / /

RVBARDDR[39:32]

7:0 R/W 0x0 Reset Vector Base Address[39:2]f
of CPU3.

3.4.5.13. Cluster CPU Status Register(DefauIt‘alue: 0x00¢

€_CPU_STATUS

Offset: 0x0080 Reg
Bit Read/Write Defa ex D
31:28

0: AMP mode
1: SMP mode

23:20

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

/ /

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

19:16 R OxE

1: Processor in WFI standby mode

15:12 / / /

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

11:8 R 0x0

1: Processor in WFE standby mode

7:1 / / /

STANDBYWFIL2.
0 R 0x0 Indicates if the Cluster L2 memory system is in WFI standby mode.
0: Cluster L2 not in WFI standby mode
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1: Cluster L2 in WFI standby mode

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

Offset: 0x0084

Register Name: L2_STATUS_REG

Bit Read/Write Default/Hex Description

31:11 / / /
L2FLUSHDONE

10 R 0x0
L2 hardware flush complete
EVENTO

9 R 0x0 Event output. This bit is asserted HIGH for 3 clock cycles when any core
in the cluster executes an SEV instruction.
CLREXMONACK

8 R 0x0 . . rﬂ) .
Clearing of the external global exclusive monito

7:0 / / /

Offset: 0x00CO
Bit Read/Write Default/H
31:17 / /
16 R/W 0 Disable L1 data cache automatic invalidate on reset functionality.
0: Enable automatic invalidation of L1 data cache on reset
1: Disable automatic invalidation of L1 data cache on reset
15:12 / /
DBGRESTART[3:0]
11:8 W 0x0
External restart requests.
7:4 / / /
C_DBGPWRDUP.
Cluster Powered-up
3:0 R/W OxF )
0: Core is powered down
1: Core is powered up

3.4.5.16. 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 R

0x0

C_DBGRSTREQ.
Warm reset request.

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

3.4.6. CPU Subsystem Control Register List

Module Name

Base Address

CPU_SUBSYS_CTRL

0x08100000

Register Name

Offset

GENER_CTRL_REGO

0x0000

GENER_CTRL_REG1

GIC_JTAG_RST_CTRL

CO_INT_EN

tusterO Interrupt Enable Control Register

IRQ_FIQ_STATUS

GIC IRQ/FIQ Status Register

GENER_CTRL_REG2

3.4.7. CRU Subs

General Control Register2

Control Register Description

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

Offset: 0x0000

Register Name: GENER_CTRL_REGO

Bit Read/Write Default/Hex Description

31:1 / / /
GIC_CFGSDISABLE.

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

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

Offset: 0x0004

Register Name: GENER_CTRL_REG1

Bit Read/Write

Default/Hex

Description

31:6 /

/

/
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5:4 R/W 0x0

QOSOVERRIDE.

If HIGH, internally generated values override the ARQOS and AWQOS
inputs.

One bit exists for each slave interface.

3:2 R/W 0x3

ACCHANNELEN.

If LOW, then AC requests are not issued on the corresponding slave
interface.

One bit exists for each slave interface.

R/W 0x1

Reserved

0 R/W 0x0

Reserved

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

Offset: 0x000C Register Name: GIC_JTAG_RST CTRL @
Bit Read/Write Default/Hex Description
31:20 / / /
EXM_CLR[3:0]
19:16 R/W 0x0
15:12 / /
11 R/W 0x1
DAP Reset.
10 1
0: assert
1: de-assert.
PORTRST
Jtag portrst.
9 R Ox1 &P
0: assert
1: de-assert.
TRST.
Jtag trst.
8 R/W Ox1 &
0: assert
1: de-assert.
7:1 / / /
GIC_RESET.
Gic_reset_cpu_re
0 R/W Ox1 - —cpu_reg
0: assert
1: de-assert.
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3.4.7.4. Cluster 0 Interrupt Enable Register(Default Value: 0x0000_FFFF)

Offset: 0x0010

Register Name: CO_INT_EN

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

domain.

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

Offset: 0x0014

Register Name: IRQ_FIQ_STATUS

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

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

Offset: 0x0018

Bit Read/Write

31:17 /

16 R/W

15:1 /

0 R CO_TSCLKCHANGE
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3.5. IOMMU

3.5.1. Overview

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

Features:
*  Supports virtual address to physical address mapping by hardware implementation ‘\6

e Supports DEO/2, VE_R, VE, CSI, VP9 parallel address mapping

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

*  Supports DEO/2,VE_R,VE,CSI,VP9 interrupt handing mechanis
*  Supports levell and level2 TLB for special using, an gshari
*  Supports TLB Fully cleared and Partially d"abled
*  Supports trigger PTW behavior wh LB miss

*  Supports checking the permission

. Performance: Average (L1+L2 Hit o, Average Latency: 5t1cycle
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3.5.2. Block Diagram

IOMMU
D EO MBUS VA->PA Translation MBUS
h
VE R MBUS VA->PA Translation MBUS )
A '
D E 2 MBUS VA->PA Translation VBUS
A
VE MBUS VA->PA Translation MBUS
A
CS| MBUS VA->PA Translation
A
VP9 —Aaxr ) VA->PATranslation

A 4 y
Prefetch Prefetch
Logicl LogicO

Prefetch
Logic2

Prefetch
Logic4

( ........
PTW Cache

Figure 3-18. IOMMU Block Diagram

3.5.3. Operations and Functional Descriptions

3.5.3.1. Clock Sources

IOMMU contains two clock domains in the module. Address mapping generated by MBUS clock domain, and Register
and interrupt processing generated by APB clock domain. The two domains are asynchronous, and they are from

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 164



ALwiner

System

different clock sources.
3.5.3.2. Operation Modes
3.5.3.2.1. Initialization
*  Release the IOMMU reset signal by writing 1 to the IOMMU Reset Register bit[31];
*  Write the base address of the first TLB to the IOMMU Translation Table Base Register;
*  Set up the IOMMU Interrupt Enable Register;
*  Enable the IOMMU by configuring the IOMMU Enable Register in the final.
3.5.3.2.2. Address Operates

®
In the process of address mapping, The peripheral virtual address VA[31:12] are retrieved imthe Le B, n TLB
hit, the mapping finished, or they are retrieved in the level2 TLB in the same way. hit) it wi e mapping

to the Levell TLB, and this shows Levell TLB hit. If Levell and level2 TLB retai it willtrigger the PTW. After
opening peripheral bypass function, the corresponding register is IOM i MMU will not map the
address for peripheral typed the address, and it wil as physical address.The typical
application is as follows.

s Micro TLB hit ®
a) The master device sends a transfer a a ds the address to the corresponding Micro TLB, and
searches virtual address corresponding t Ie% g ;
b) If Micro TLB hit, it will return a on physical addresses and the level2 page table of permission Index;
Vi

al address into physical address, and checks the permissions at the
ted

searches virtu dress corresponding to the level 2 page table;

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

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

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

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

same time. If pass, transfer is completed.

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

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

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

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

d) PTW first accesses PTW Cache, confirms the required level 1 page table to exist in the PTW Cache, sends the page
table to PTW logic;
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e) PTW logic returns the corresponding level2 page table from memory page table according to Levell page table,
checks the effectiveness, and sends to Macro TLB;

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

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

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

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

b) If Micro TLB misses, then continue to search Macro TLB;
¢) If Macro TLB misses, theniw will send the request to the PTW to return the corresponding page table;

d) PTW accesses PTW Cache, there is no needing Levell page table; o
e) PTW accesses memory, gets the corresponding Levell page table and stores in the,PTW he;
f) PTW logic returns the corresponding level2 page table from memory page ta ccor t 1 page table,

checks the effectiveness, and sends to Macro TLB;

g) Macro TLB stores the level2 page table (may happen replace activiti and will re he level 2 page table to
Micro TLB;

h) Micro TLB receives the page table entries, puts in the M this Migfo TLB is full, there will happen replace

activities), and sends page table entries t ons tra

i) Address transform module converts t irtual ad
same time. If pass, transfer is completed!

n check is performs in the address conversion;
n

permissio

Ophysical address, and checks the permissions at the

akes mistake, new access of the master suspends, before this visit continues;
egister;
d) Trigger inter

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

b) The PTW read sequentially two page table entries from the memory (64-bit data, a complete cache line), and stores
in the PTW cache;
c) If the current page table is detected invalid, then the error flag is set, and the interrupt is triggered, the cache line
need to be invalidated.

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

Internal address switch process shows in Figure 3-19.
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‘ Start ’

A 4

Search Micro TLB
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Micro TLB hit
No

Search Macro TLB

Macro TLB hit
No

Trigger PTW

Return L2 page table to
Micro TLB and update
Micro TLB

PTW accesses L1 page

page tableT
table from memory he

1%

“ obtains [ a
‘ [ table
A
.
Valid L2 page table

Yes

Valid L1 page table

No

Y

Return L2 page table to Yes
Macro TLB and update Permission check
Macro TLB

No

Permission invalid
interrupt

Page table invalid
interrupt

Address switch <

Y
A

End

Figure 3-19. Internal Switch Process

3.5.3.2.3. VA-PA Mapping

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

a) All peripherals connected to IOMMU use the same virtual address space;
b) The virtual address space of the peripherals can overlap;

c) Different virtual addresses can map to the same physical address space;

Base address of the page table is defined by software, and need 16 KByte address alignment; Page table of the Level2
table item need 1 KByte address alignment. A complete VA-PA address translation process is shown in Figure 3-20.

31 14 0
,,,,,,,,,,,,,,,,,,,, .
! IOMMU_TTB_REG i Start address of Levell page table ‘ ‘

31 2019 1211 0
i Virtual address(VA) | ‘ Index of Levell page table ‘ Index of Level2 page table‘offset wit age

31
T’Aﬂﬁ‘éi‘; of Levell | { :
| ____pagetable ___1 i >tartacdressOrrevelt pagetable - |haexorrevellpagetabie [TV

T “Address of Level2 |
| ____pagetable |

Physical base address ‘ Offset within page ‘

Figure 3-20. VA-PA Switch Process

3.5.3.2.4. Clear and Invalidate TLB

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

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

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

b) 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, Oxffffa000, Oxffff9000, Oxffff7000 belongs to illegal values.

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

! IOMMU_TLB_IVLD_ADDR_REG, REGO | ! IOMMU_TLB_IVLD_ADDR_MASK_REG, REGL |
31 D TR 0 T TR
DOOODK X XXX X x g ololelefefolololofofo]  []s]s]a]sfafa]a]s][a[s[s[1]1]:
| The result of AND |
31 7z 1 0

! X‘ X‘X‘ X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X

>

EEEEECECEEEED

,,,,,,,,,,,,,,,,,,

bitfz+1]=1 |

bit[Z]bit[11]=0
,,,,,,,,,,,,,,,,, I
31 7 1 0
s ] {0
x| X| x| x| x| x| x| x| x| x| x| x| x| x| x| x|x| 2| 2| 2| o[ 0| o] 0] 0| @
b H_ADDR__________!

For example:

a) When the value of IOM

Invalidation Address Register is OXEEEE8000, then target address range is from OXxEEEE8000 to OXxEEEEBOOO.
d) When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFF8000, the value of IOMMU TLB
Invalidation Address Register is OXEEEEC000, then target address range is from OxEEEE8000 to OXEEEEFO0O0.
e) When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFFC000, the value of IOMMU TLB
Invalidation Address Register is OXEEEEO00O, then target address range is from OXxEEEE0000 to OXxEEEE3000.

3.5.3.3. Page Table Format

3.5.3.3.1. Levell Page Table

The format of Levell page table is as follows.
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31 109 210
‘ Start address of Level2 page table Reserved ‘ 01 ‘

Figure 3-22. 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;

3.5.3.3.2. Level2 Page Table

The format of Level2 page table is as follows.

31 12 7 4 10

Physical base address ‘ ‘ ACI ‘ ‘ 1‘ b
Figure 3-23. Levell Page Table Format

Bit[31:12]: Physical address of 4K address;

Bit[11:8]: Reserved;

Bit[7:4]: ACl, permission control index; correspond to missj @ ol of IOMMU Domain Authority Control
Register;

Bit[3:2]: Reserved; o

Bit[1]: 1 is valid page table; O is fault;
Bit[0]: Reserved

ontrol of series register such as IOMMU Domain Authority Control Register is as follows.

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

Figure 3-24. Read/Write Permission Control

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

The value of IOMMU Domain Authority Control Register is read-only by default. Other registers can configure through
system requirement. In address switch process, the corresponding relation between ACl and Domain is as follows.
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Table 3-7. Relation between ACl and Domain

ACI Domain Register

0 Domain 0 IOMMU Domain Authority Control Register 0
1 Domain 1 IOMMU Domain Authority Control Register 0
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 Congliol Regi

12 Domain 12 IOMMU Domain Authori

13 Domain 13 IOMMU Domain Authori

14 Domain 14 IOMMU Domain A

15 Domain 15 IOMMU Domai

After enabled IOMMU Domain Authority Overwrite ister
I0MMU Domain Authority Control Register.

®
3.5.4. Programming Gub g \

in e of IOMMU reset ,be sure IOMMU is never opened, or no unfinished bus operation, or

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

3.5.4.2. IOMMU Enable

Before opening the IOMMU address mapping function, Translation Table Base register should be correctly configured,
or all the masters are in the bypass state, or all the masters do not send the bus command.

3.5.4.3. Configure TTB

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

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

3.5.4.5. Read/Write VA Data
For virtual address, read and write the corresponding physical address data, be sure IOMMU module address mapping

function is normal or not. First, make sure to read or write, and then configure the target virtual address or write data,
then start to read or write function, after being finished, check if the results is as expected.

3.5.4.6. PMU Statistics

When PMU function is used for the first time, Set IOMMU PMU Enable Register P reading the
relevant Register, Clear IOMMU PMU Enable Register need be enabled; when P
I0OMMU PMU Clear Register is set, after counter is cleared, Set IOMMU PM
level2 page table administers continuous 4 KB address, if Micro TLB mis

need to return a level2 page table to hit from Macro TLBjbut th b
Micro TLB hit related register. So true hit rate calculation j foI@
o
Hit Rate = N1/M1 + (1-N1/M1)*N2/M2 6

N1: Micro TLB hit number \

M1: Micro TLB access number 0

xt time, first
be enabled. Given a
rtual address, there may
corded in the Macro TLB hit and

Module Name Base Address

IOMMU 0x030F0000

Register Name Offset Description

IOMMU_RESET_REG 0x0010 IOMMU Reset Register

IOMMU_ENABLE_REG 0x0020 IOMMU Enable Register

IOMMU_BYPASS_REG 0x0030 IOMMU Bypass Register
IOMMU_AUTO_GATING_REG 0x0040 IOMMU Auto Gating Register
IOMMU_WBUF_CTRL_REG 0x0044 IOMMU Write Buffer Control Register
IOMMU_OOO_CTRL_REG 0x0048 IOMMU Out Of Order Control Register
IOMMU_4KB_BDY_PRT_CTRL_REG 0x004C IOMMU 4KB Boundary Protect Control Register
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IOMMU_TTB_REG 0x0050 IOMMU Translation Table Base Register
IOMMU_TLB_ENABLE_REG 0x0060 IOMMU TLB Enable Register
IOMMU_TLB_PREFETCH_REG 0x0070 IOMMU TLB Prefetch Register
IOMMU_TLB_FLUSH_ENABLE_REG 0x0080 IOMMU TLB Flush Enable Register
IOMMU_TLB_IVLD_ADDR_REG 0x0090 IOMMU TLB Invalidation Address Register
IOMMU_TLB_IVLD_ADDR_MASK_REG 0x0094 IOMMU TLB Invalidation Address Mask Register
IOMMU_TLB_IVLD_ENABLE_REG 0x0098 IOMMU TLB Invalidation Enable Register
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 Registe
IOMMU_DM_AUT_CTRL_REG4 0x00CO0 IOMMU Domain Authorit%Control Regi
IOMMU_DM_AUT_CTRL_REG5 0x00C4 IOMMU Domain Authority Contr
IOMMU_DM_AUT_CTRL_REG6 0x00C8 IOMMU Domain Au
IOMMU_DM_AUT_CTRL_REG7 0x00CC IOMMU Domai
IOMMU_DM_AUT_OVWT_REG 0x00D0 IOMMU D rwrite Register
IOMMU_INT_ENABLE _REG 0x0100

IOMMU_INT_CLR _REG

0x0104

IOMMU_INT_STA _REG

©0108

IOMMU_INT_ERR_ADDR_REGO

IOMMU_INT_ERR_ADDR_REG1

IOMMU Interrupt Error Address Register 1

IOMMU_INT_ERR_ADDR_REG2

IOMMU Interrupt Error Address Register 2

IOMMU_INT_ERR_ADDR_REG3

IOMMU Interrupt Error Address Register 3

0x0120 IOMMU Interrupt Error Address Register 4
0x0124 IOMMU Interrupt Error Address Register 5
0x0130 IOMMU Interrupt Error Address Register 6
0x0134 IOMMU Interrupt Error Address Register 7
IOMMU_INT_ERR_DATA_REGO 0x0150 IOMMU Interrupt Error Data Register O
IOMMU_INT_ERR_DATA_REG1 0x0154 IOMMU Interrupt Error Data Register 1
IOMMU_INT_ERR_DATA_REG2 0x0158 IOMMU Interrupt Error Data Register 2
IOMMU_INT_ERR_DATA_REG3 0x015C IOMMU Interrupt Error Data Register 3
IOMMU_INT_ERR_DATA_REG4 0x0160 IOMMU Interrupt Error Data Register 4
IOMMU_INT_ERR_DATA_REG5 0x0164 IOMMU Interrupt Error Data Register 5
IOMMU_INT_ERR_DATA_REG6 0x0170 IOMMU Interrupt Error Data Register 6
IOMMU_INT_ERR_DATA_REG7 0x0174 IOMMU Interrupt Error Data Register 7
IOMMU_L1PG_INT _REG 0x0180 IOMMU L1 Page Table Interrupt Register
IOMMU_L2PG_INT _REG 0x0184 IOMMU L2 Page Table Interrupt Register
IOMMU_VA _REG 0x0190 IOMMU Virtual Address Register
IOMMU_VA_DATA_REG 0x0194 IOMMU Virtual Address Data Register
IOMMU_VA_CONFIG_REG 0x0198 IOMMU Virtual Address Configuration Register
IOMMU_PMU_ENABLE _REG 0x0200 IOMMU PMU Enable Register
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IOMMU_PMU_CLR _REG 0x0210 IOMMU PMU Clear Register
IOMMU_PMU_ACCESS_LOW_REGO 0x0230 IOMMU PMU Access Low Register O
IOMMU_PMU_ACCESS_HIGH_REGO 0x0234 IOMMU PMU Access High Register 0
IOMMU_PMU_HIT_LOW_REGO 0x0238 IOMMU PMU Hit Low Register 0
IOMMU_PMU_HIT_HIGH_REGO 0x023C IOMMU PMU Hit High Register 0
IOMMU_PMU_ACCESS_LOW_REG1 0x0240 IOMMU PMU Access Low Register 1
IOMMU_PMU_ACCESS_HIGH_REG1 0x0244 IOMMU PMU Access High Register 1
IOMMU_PMU_HIT_LOW_REG1 0x0248 IOMMU PMU Hit Low Register 1
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
IOMMU_PMU_ACCESS_HIGH_REG3 0x0264 IOMMU PMU Access Highé i
IOMMU_PMU_HIT_LOW_REG3 0x0268 IOMMU PMU Hit Lo ist
IOMMU_PMU_HIT_HIGH_REG3 0x026C IOMMU PMU
IOMMU_PMU_ACCESS_LOW_REG4 0x0270
IOMMU_PMU_ACCESS_HIGH_REG4 0x0274
IOMMU_PMU_HIT_LOW_REG4 0x0278 Low Register 4
IOMMU_PMU_HIT_HIGH_REG4 ©x027C U Hit High Register 4
IOMMU_PMU_ACCESS_LOW_REG5 MMU PMU Access Low Register 5

IOMMU_PMU_ACCESS_HIGH_REG5

IOMMU PMU Access High Register 5

IOMMU_PMU_HIT_LOW_REGS5

IOMMU PMU Hit Low Register 5

IOMMU_PMU_HIT_HIGH_REG IOMMU PMU Hit High Register 5
0x02D0 IOMMU PMU Access Low Register 6
0x02D4 IOMMU PMU Access High Register 6
0x02D8 IOMMU PMU Hit Low Register 6
0x02DC IOMMU PMU Hit High Register 6
IOMMU_PMU_ACCESS_LOW_REG7 0x02EO0 IOMMU PMU Access Low Register 7
IOMMU_PMU_ACCESS_HIGH_REG7 0x02E4 IOMMU PMU Access High Register 7
IOMMU_PMU_HIT_LOW_REG7 0x02E8 IOMMU PMU Hit Low Register 7
IOMMU_PMU_HIT_HIGH_REG7 0x02EC IOMMU PMU Hit High Register 7
IOMMU_PMU_TL _LOW_REGO 0x0300 IOMMU Total Latency Low Register 0
IOMMU_PMU_TL _HIGH_REGO 0x0304 IOMMU Total Latency High Register 0
IOMMU_PMU_TL _LOW_REG1 0x0310 IOMMU Total Latency Low Register 1
IOMMU_PMU_TL _HIGH_REG1 0x0314 IOMMU Total Latency High Register 1
IOMMU_PMU_TL _LOW_REG2 0x0320 IOMMU Total Latency Low Register 2
IOMMU_PMU_TL _HIGH_REG2 0x0324 IOMMU Total Latency High Register 2
IOMMU_PMU_TL _LOW_REG3 0x0330 IOMMU Total Latency Low Register 3
IOMMU_PMU_TL _HIGH_REG3 0x0334 IOMMU Total Latency High Register 3
IOMMU_PMU_TL _LOW_REG4 0x0340 IOMMU Total Latency Low Register 4
IOMMU_PMU_TL _HIGH_REG4 0x0344 IOMMU Total Latency High Register 4
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IOMMU_PMU_TL _LOW_REG5

0x0350 IOMMU Total Latency Low Register 5

IOMMU_PMU_TL _HIGH_REG5

0x0354 IOMMU Total Latency High Register 5

3.5.6. Register Description

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

Offset: 0x0010

Register Name: IOMMU_RESET _REG

Bit Read/Write

Default/Hex

Description

31 R/W

Ox1

IOMMU_RESET
IOMMU Software Reset Switch
0: Set reset signal

1: Release reset signal ®
Before IOMMU software reset operatio e opened; Or
no unfinished bus operation; Or DRAM ve opened the

U reset.

30:18 /

17 R/W

Ox1

16 /W

MACRO_TLB_RESET
Macro TLB address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

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

15:6 /

/

5 R/W

Ox1

MASTERS5_RESET

Master5 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

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

4 R/W

Ox1

MASTER4_RESET

Master4 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Master4 occurs abnormal, the bit is used for resetting PTW Cache
individually.
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3 R/W

Ox1

MASTER3_RESET

Master3 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

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

2 R/W

Ox1

MASTER2_RESET

Master2 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

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

1 R/W

Ox1

MASTER1_RESET

Masterl address convert lane software reset switch.

0: Set reset signal ®

1: Release reset signal

When Masterl occurs abnormal, the s use r ng PTW Cache

individually.

0 R/W

Ox1

MASTERO_RESET

3.5.6.2. 10

Offset: 0 0

ault Value: 0x0000_0000)

Register Name: IOMMU_ENABLE_REG

Bit e

Default/Hex

Description

31:1 /

/

/

0 R/W

0x0

ENABLE

IOMMU module enable switch

0: Disable IOMMU

1: Enable IOMMU

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

status of sending bus demand  (such as reset)

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

Offset: 0x0030 Register Name: IOMMU_BYPASS_REG
Bit ‘ Read/Write ‘ Default/Hex Description
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31:6

/

R/W

0x0

MASTERS_BYPASS

Master5 bypass switch

After open bypass function, IOMMU can not map the address of Master5
sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

R/W

0x0

MASTER4_BYPASS

Master4 bypass switch
After open bypass function, IOMMU can not map the address of Masterd
sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function
1: Enable bypass function

R/W

0x0

MASTER3_BYPASS

Master3 bypass switch &\\

After open bypass function, | e address of Master3
sending, and directly outpu ess to MBUS as physical

address.

R/W

sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

R/W

0x0

MASTER1_BYPASS

Masterl bypass switch

After open bypass function, IOMMU can not map the address of Masterl
sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

R/W

0x0

MASTERO_BYPASS

Master0 bypass switch

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

0: Disable bypass function

1: Enable bypass function
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m 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.

3.5.6.4. IOMMU Auto Gating Register (Default Value: 0x0000_0000)

Offset: 0x0040 Register Name: IOMMU_AUTO_GATING_REG
Bit Read/Write Default/Hex | Description
31:1 / / /
IOMMU_AUTO_GATING
IOMMU circuit auto gating control.
0 R/W 0x0 The purpose is decreasing power consumpti’ of t oddle.
0: Disable auto gating function
1: Enable auto gating function &\
3.5.6.5. IOMMU Write Buffer Control Register (Default 03
Offset: 0x0044 ?g F_CTRL_REG
Bit Read/Write Default/Hex s
31:6 / /
TER5_WBUF_CTRL
Master5 write buffer control bit
> 0: Disable write buffer
1: Enable write buffer
MASTER4_WBUF_CTRL
4 R/ ox1. Master4 write buffer control bit
0: Disable write buffer
1: Enable write buffer
MASTER3_WBUF_CTRL
3 R/W oxl Mas.ter3 writ.e buffer control bit
0: Disable write buffer
1: Enable write buffer
MASTER2_WBUF_CTRL
5 R/W oxl Mas.terZ writ.e buffer control bit
0: Disable write buffer
1: Enable write buffer
MASTER1_WBUF_CTRL
1 R/W oxl Mas.terl writfe buffer control bit
0: Disable write buffer
1: Enable write buffer
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MASTERO_WBUF_CTRL
Master0 write buffer control bit
0: Disable write buffer

1: Enable write buffer

0 R/W Ox1

3.5.6.6. IOMMU Out Of Order Control Register (Default Value: 0x0000_003F)

Offset: 0x0048 Register Name: IOMMU_OOO_CTRL_REG

Bit Read/Write Default/Hex | Description

31:6 / / /

MASTER5_0OOO_CTRL

Master5 out-of-order control bit
5 R/W Ox1 .
0: Disable out-of-order

1: Enable out-of-order ®

MASTER4_0OOO_CTRL
Master4 out-of-order control bit

4 R/W Ox1
0: Disable out-of-order

1: Enable out-of-order

3 R/W 0x1

ter2 out-of-order control bit
2 R/W Ox1 )
isable out-of-order

1: Enable out-of-order

MASTER1_OOO_CTRL

Masterl out-of-order control bit
1 Ox1
0: Disable out-of-order

1: Enable out-of-order

MASTERO_OOO_CTRL

Master0 out-of-order control bit
0 R/W ox1 _
0: Disable out-of-order

1: Enable out-of-order

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

Offset: 0x004C Register Name: IOMMU_4KB_BDY_PRT_CTRL_REG
Bit Read/Write Default/Hex Description
31:5 / / /

MASTER4_4KB_BDY_PRT_CTRL

4 R/W ox1 _
Master4 4KB boundary protect control bit

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 180



ALwiner

System

0: Disable 4KB boundary protect
1: Enable 4KB boundary protect

3 R/W

Ox1

MASTER3_4KB_BDY_PRT_CTRL
Master3 4KB boundary protect control bit
0: Disable 4KB boundary protect
1: Enable 4KB boundary protect

2 R/W

Ox1

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

1 R/W

Ox1

MASTER1_4KB_BDY_PRT_CTRL

0 R/W

Ox1

Masterl 4KB boundary protect control bit

0: Disable 4KB boundary protect

1: Enable 4KB boundary protect
MASTERO_4KB_BDY_PRT_CTRL ®
Master0 4KB boundary protect controldit

0: Disable 4KB boundary protect \

1: Enable 4KB boundary protec

burst of over 4KB boundary, IOMMU can split

Register (Default Value: 0x0000_0000)

Register Name: IOMMU_TTB_REG

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
closed, namely IOMMU_ENABLE_REG is 0 ; Or Bypass function of all main
equipment is set to 1 or not the state of transfer bus commands (such as
setting).
13:0 / / /

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

Offset: 0x0060

Register Name: IOMMU_TLB_ENABLE_REG

Bit Read/Write Default/Hex Description

31:18 / / /
PTW_CACHE_ENABLE

17 R/W 0x1 _
PTW Cache enable bit
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0: Disable
1: Enable

16 R/W

Ox1

MACRO_TLB_ENABLE
Macro TLB enable bit
0: Disable
1: Enable

15:6 /

/

5 R/W

Ox1

MICRO_TLBS5_ENABLE
Micro TLB5 enable bit
0: Disable
1: Enable

4 R/W

Ox1

MICRO_TLB4_ENABLE

Micro TLB4 enable bit

0: Disable

1: Enable L

3 R/W

Ox1

MICRO_TLB3_ENABLE
Micro TLB3 enable bit
0: Disable
1: Enable

2 R/W

Ox1

1 R/W

Ox1

1: Enable

Ox1

MICRO_TLBO_ENABLE
Micro TLBO enable bit
0: Disable
1: Enable

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

Offset: 0x0070

Register Name: IOMMU_TLB_PREFETCH_REG

Bit Read/Write

Default/Hex

Description

31:6 /

/

/

5 R/W

0x0

MICRO_TLB5_PREFETCH
Micro TLB5 prefetch enable
0: Disable

1: Enable

4 R/W

0x0

MICRO_TLB4_PREFETCH
Micro TLB4 prefetch enable
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0: Disable
1: Enable

MICRO_TLB3_PREFETCH
Micro TLB3 prefetch enable
0: Disable

1: Enable

3 R/W 0x0

MICRO_TLB2_PREFETCH
Micro TLB2 prefetch enable
0: Disable

1: Enable

2 R/W 0x0

MICRO_TLB1_PREFETCH
Micro TLB1 prefetch enable
0: Disable

1: Enable

1 R/W 0x0

MICRO_TLBO_PREFETCH ®
Micro TLBO prefetch enable

0: Disable

1: Enable

0 R/W 0x0

Offset: 0x0080 U_TLB_FLUSH_ENABLE_REG

Bit Read/Write Default/Hex
31:18 |/ /
PTW_CACHE_FLUSH
Clear PTW Cache
17 JWAC 0: No clear operation or clear operation completed
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.

15:6 / / /

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
4 R/WAC 0x0 Clear Micro TLB4
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.

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 com’eted

1: Enable is cleared
After Flush operation completes, the bi clearB au cally.
MICRO_TLBO_FLUSH

Clear Micro TLB1
0 R/WAC 0x0 0: No clear 0 i opexation‘€ompleted

After Flus 3 es, the bit can clear 0 automatically.

N

— NOTE
When performing flush operatien; al /Cache access will be paused.
Before flush starts, the t“nt red TLB continues to complete.
3.5.6.12. MU TL Qon Address Register (Default Value: 0x0000_0000)
Offset: 0x0090 Register Name: IOMMU_TLB_IVLD_ADDR_REG
Bit Read/Write Default/Hex Description
31:12 R/W 0x0 TLB_IVLD_ADDR

TLB invalid address, aligned to 4K

11:0 / / /

i

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

Offset: 0x0094

Register Name: IOMMU_TLB_IVLD_ADDR_MASK_REG

Bit Read/Write Default/Hex | Description

TLB_IVLD_ADDR_MASK
31:12 R/W 0x0 - - - ) )

TLB invalid address mask register, aligned to 4K
11:0 / / /

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

Offset: 0x0098 Register Name: IOMMU_TLB_IVLD_ENABLE_REG
Bit Read/Write Default/Hex Description
31:1 / / /
TLB_IVLD_ENABLE ®
Enable TLB invalid operation
0: No-operation or operation complet
1: Enable is invalid
0 R/WAC 0x0 .
on c he bit'can clear 0 automatically.
@- TLB/Cache operation has not affected.
gation gtarts, there is no absolute relationship between
on and Invalidation operation.

ter (Default Value: 0x0000_0000)

Register Name: IOMMU_PC_IVLD_ADDR_REG

Description

PC_IVLD_ADDR
PTW Cache invalid address, aligned to 1M.

/

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

Offset: 0x00A8 Register Name: IOMMU_PC_IVLD_ENABLE_REG
Bit Read/Write Default/Hex Description
311 / / /
PC_IVLD_ENABLE
Enable PTW Cache invalid operation
0: No-operation or operation completed
0 R/WAC 0x0 L
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
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same address switch operation and Invalidation operation.

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

Offset: 0x00B0

Register Name: IOMMU_DM_AUT_CTRL_REGO

Bit

Read/Write

Default/Hex | Description

31:28

/

/

/

27

R/W

0x0

DM1_M5_WT_AUT_CTRL

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

1: The write-operation is unavailable

26

R/W

0x0

DM1_M5_RD_AUT_CTRL
Domainl read permission control for master5

0: The read-operation is available ®

1: The read-operation is unavailable

25

R/W

0x0

DM1_M4_WT_AUT_CTRL
Domainl write permission cont
0: The write-operation j

24

R/W

0x0

D“l M4 _Ri

23

22

R/

omainl i

? Theyreat

: The (
_M3_WT_AUT_CTRL

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

0x0

DM1_M3_RD_AUT_CTRL

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

1: The read-operation is unavailable

21

R/W

0x0

DM1_M2_WT_AUT_CTRL

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

1: The write-operation is unavailable

20

R/W

0x0

DM1_M2_RD_AUT_CTRL

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

1: The read-operation is unavailable

19

R/W

0x0

DM1_M1_WT_AUT_CTRL
Domain1 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable
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DM1_M1_RD_AUT_CTRL
Domain1 read permission control for masterl
18 R/W 0x0 L .
0: The read-operation is available

1: The read-operation is unavailable

DM1_MO_WT_AUT_CTRL
Domainl write permission control for masterO
17 R/W 0x0 . . .
0: The write-operation is available

1: The write-operation is unavailable

DM1_MO_RD_AUT_CTRL

Domain1l read permission control for masterQ
16 R/W 0x0 o .
0: The read-operation is available

0: The write-operation is available

1: The read-operation is unavailable
15:12 |/ / /
DMO_M5_WT_AUT_CTRL
1 R X0 Domain0 write permission control for maste. 6

1: The write-operation is unavailable

DMO_M5_RD_AUT_CTRL

ter
10 R 0x0

9 R 0x0

he write-operation is unavailable

DMO_M4_RD_AUT_CTRL

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

1: The read-operation is unavailable

DMO_M3_WT_AUT_CTRL

Domain0 write permission control for master3
7 R 0x0
0: The write-operation is available

1: The write-operation is unavailable

DMO_M3_RD_AUT_CTRL

Domain0 read permission control for master3
6 R 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

DMO_M2_WT_AUT_CTRL

Domain0 write permission control for master2
5 R 0x0 ) o ]
0: The write-operation is available

1: The write-operation is unavailable

DMO_M2_RD_AUT_CTRL
4 R 0x0 Domain0 read permission control for master2

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

DMO_M1_WT_AUT_CTRL

3 R 0x0 Domain0 write permission control for masterl
X

0: The write-operation is available

1: The write-operation is unavailable

DMO_M1_RD_AUT_CTRL

5 R X0 Domain0 read permission control for masterl
X

0: The read-operation is available

1: The read-operation is unavailable

DMO_MO_WT_AUT_CTRL

Domain0 write permission control for masterO
1 R 0x0

0: The write-operation is available

1: The write-operation is unavailable

DMO_MO_RD_AUT_CTRL

Domain0 read permission control for master® 6
0 R 0x0

1: The read-operation is unavailable

0: The read-operation is available &\

N

— NOTE
Software can be set up 15 different permission control\types , e in IOMMU_DM_AUT_CTRL_REGO ~ 7.
As well as a default access control type, domain0. Theread e operation of DOMIAN1 ~ 15 is unlimited by
default. ®
Software need set the corresponding permissioncont ain index of the page table item in the secondary page
table entries[7:4], the default value i omian0, namely the read/write operation is not controlled.

Setting REG_ARD_OVWT can
are covered by the typ G

ntrol"of IOMMU_DM_AUT_CTRL_REGO~7.All Level2 page table type
e read/write operation is permitted by default.

3.5.6.18. MU Doma thority Control Register 1 (Default Value: 0x0000_0000)

Offset: 0x00B4 Register Name: IOMMU_DM_AUT_CTRL_REG1

Bit Read/Write Default/Hex Description

31:28 / / /

DM3_M5_WT_AUT_CTRL

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

1: The write-operation is unavailable

DM3_M5_RD_AUT_CTRL

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

1: The read-operation is unavailable

DM3_M4_WT_AUT_CTRL
25 R/W 0x0 Domain3 write permission control for master4

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

24

R/W

0x0

DM3_M4_RD_AUT_CTRL

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

1: The read-operation is unavailable

23

R/W

0x0

DM3_M3_WT_AUT_CTRL

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

1: The write-operation is unavailable

22

R/W

0x0

DM3_M3_RD_AUT_CTRL

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

1: The read-operation is unavailable

21

R/W

0x0

DM3_M2_WT_AUT_CTRL

0: The write-operation is available

Domain3 write permission control for maste. ’{ 3\

1: The write-operation is unavailable

20

R/W

0x0

DM3_M2_RD_AUT_CTRL
ter

19

R/W

0x0

he write-operation is unavailable

18

/W

DM3_M1_RD_AUT_CTRL

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

1: The read-operation is unavailable

17

R/W

0x0

DM3_MO_WT_AUT_CTRL

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

1: The write-operation is unavailable

16

R/W

0x0

DM3_MO_RD_AUT_CTRL

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

1: The read-operation is unavailable

15:12

/

11

R/W

0x0

DM2_M5_WT_AUT_CTRL

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

1: The write-operation is unavailable

10

R/W

0x0

DM2_M5_RD_AUT_CTRL
Domain2 read permission control for master5
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0: The read-operation is available
1: The read-operation is unavailable

9 R/W

0x0

DM2_M4_WT_AUT_CTRL

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

1: The write-operation is unavailable

8 R/W

0x0

DM2_M4_RD_AUT_CTRL

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

1: The read-operation is unavailable

7 R/W

0x0

DM2_M3_WT_AUT_CTRL

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

1: The write-operation is unavailable

6 R/W

0x0

DM2_M3_RD_AUT_CTRL
Domain2 read permission control for

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

5 R/W

0x0

DM2_M2_WT_AUT CTR

4 R/W

0x0

ad-operation is available

e read-operation is unavailable

DM2_M1_WT_AUT_CTRL

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

1: The write-operation is unavailable

2 R/W

0x0

DM2_M1_RD_AUT_CTRL

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

1: The read-operation is unavailable

1 R/W

0x0

DM2_MO_WT_AUT_CTRL

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

1: The write-operation is unavailable

0 R/W

0x0

DM2_MO_RD_AUT_CTRL

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

1: The read-operation is unavailable

A63 User Manual(Revision 1.0)

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

Page 190




ALwiner

System

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

Offset: 0x00B8 Register Name: IOMMU_DM_AUT_CTRL_REG2
Bit Read/Write Default/Hex | Description
31:28 |/ / /

DM5_M5_WT_AUT_CTRL
Domain5 write permission control for master5

27 R/W 0x0 . L .
0: The write-operation is available
1: The write-operation is unavailable
DM5_M5_RD_AUT_CTRL
Domain5 read permission control for master5
26 R/W 0x0

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

DM5_M4_WT_AUT_CTRL

Domain5 write permission control for maste.
25 R/W 0x0

0: The write-operation is available

1: The write-operation is unavailable

DM5_M4_RD_AUT_CTRL
Domain5 read permission con

| for ter

24 R/W 0x0

23 R/W 0x0

he write-operation is unavailable

DM5_M3_RD_AUT_CTRL
9y W Domain5 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

DM5_M2_WT_AUT_CTRL

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

1: The write-operation is unavailable

DM5_M2_RD_AUT_CTRL

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

1: The read-operation is unavailable

DM5_M1_WT_AUT_CTRL

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

1: The write-operation is unavailable

DM5_M1_RD_AUT_CTRL
18 R/W 0x0 Domain5 read permission control for masterl

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

17

R/W

0x0

DM5_MO_WT_AUT_CTRL
Domain5 write permission control for masterO
0: The write-operation is available

1: The write-operation is unavailable

16

R/W

0x0

DM5_MO_RD_AUT_CTRL
Domain5 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

15:12

/

11

R/W

0x0

DM4_M5_WT_AUT_CTRL

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

1: The write-operation is unavailable

10

R/W

0x0

DM4_M5_RD_AUT_CTRL ®

Domain4 read permission control for

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

R/W

0x0

DM4_M4_WT_AUT _CTR

R/W

/W

0x0

he read-operation is available
e read-operation is unavailable

DM4_M3_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM4_M3_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM4_M2_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM4_M2_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM4_M1_WT_AUT_CTRL
Domain4 write permission control for masterl
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0: The write-operation is available
1: The write-operation is unavailable

DM4_M1_RD_AUT_CTRL

Domain4 read permission control for masterl
2 R/W 0x0 L .
0: The read-operation is available

1: The read-operation is unavailable

DM4_MO_WT_AUT_CTRL

Domain4 write permission control for masterO
1 R/W 0x0 . L .
0: The write-operation is available

1: The write-operation is unavailable

DM4_MO_RD_AUT_CTRL

Domain4 read permission control for masterQ
0 R/W 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

3.5.6.20. IOMMU Domain Authority Control Register 3 (Default Value: 0x0000_00

Offset: 0x00BC

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

27 R/W 0x0

he write-operation is unavailable

DM7_M5_RD_AUT_CTRL
26 W Domain7 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

DM7_M4_WT_AUT_CTRL

Domain7 write permission control for master4
25 R/W 0x0 _ ST
0: The write-operation is available

1: The write-operation is unavailable

DM7_M4_RD_AUT_CTRL

Domain7 read permission control for master4
24 R/W 0x0 o ]
0: The read-operation is available

1: The read-operation is unavailable

DM7_M3_WT_AUT_CTRL

Domain7 write permission control for master3
23 R/W 0x0 ) o ]
0: The write-operation is available

1: The write-operation is unavailable

DM7_M3_RD_AUT_CTRL
22 R/W 0x0 Domain7 read permission control for master3

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

21

R/W

0x0

DM7_M2_WT_AUT_CTRL

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

1: The write-operation is unavailable

20

R/W

0x0

DM7_M2_RD_AUT_CTRL

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

1: The read-operation is unavailable

19

R/W

0x0

DM7_M1_WT_AUT_CTRL

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

1: The write-operation is unavailable

18

R/W

0x0

DM7_M1_RD_AUT_CTRL

0: The read-operation is available

Domain7 read permission control for master® ’{ 3\

1: The read-operation is unavailable

17

R/W

0x0

DM7_MO_WT_AUT_CTRL
ste

16

R/W

0x0

he read-operation is unavailable

15:12

11

/W

/

DM6_M5_WT_AUT_CTRL

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

1: The write-operation is unavailable

10

R/W

0x0

DM6_M5_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM6_M4_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM6_M4_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM6_M3_WT_AUT_CTRL
Domain6 write permission control for master3
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0: The write-operation is available
1: The write-operation is unavailable

DM6_M3_RD_AUT_CTRL

Domain6 read permission control for master3
6 R/W 0x0 L .
0: The read-operation is available

1: The read-operation is unavailable

DM6_M2_WT_AUT_CTRL

Domain6 write permission control for master2
5 R/W 0x0 . Lo .
0: The write-operation is available

1: The write-operation is unavailable

DM6_M2_RD_AUT_CTRL

Domain6 read permission control for master2
4 R/W 0x0 . .
0: The read-operation is available

1: The read-operation is unavailable

DM6_M1_WT_AUT CTRL ®

Domain6 write permission control for

3 R/W 0x0 . o i
0: The write-operation is available

1: The write-operation is unavai

DM6_M1_RD_AUT_CTR

2 R/W 0x0

1 R/W 0x0

he write-operation is available
e write-operation is unavailable

DM6_MO_RD_AUT_CTRL

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

1: The read-operation is unavailable

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

Offset: 0x00CO Register Name: IOMMU_DM_AUT_CTRL_REG4
Bit Read/Write Default/Hex Description
31:28 |/ / /

DM9_M5_WT_AUT_CTRL
Domain9 write permission control for master5

27 R/W 0x0 _ S
0: The write-operation is available
1: The write-operation is unavailable
DM9_M5_RD_AUT_CTRL

26 R/W 0x0 Domain9 read permission control for master5

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

DM9_M4_WT_AUT_CTRL

Domain9 write permission control for master4
25 R/W 0x0 . o .
0: The write-operation is available

1: The write-operation is unavailable

DM9_M4_RD_AUT_CTRL

Domain9 read permission control for master4
24 R/W 0x0 L .
0: The read-operation is available

1: The read-operation is unavailable

DM9_M3_WT_AUT_CTRL

Domain9 write permission control for master3
23 R/W 0x0

0: The read-operation is available

0: The write-operation is available

1: The write-operation is unavailable

DM9_M3_RD_AUT_CTRL

Domain9 read permission control for master® 6
22 R/W 0x0

1: The read-operation is unavailable

DM9_M2_WT_AUT CTRL

ste
21 R/W 0x0

20 R/W 0x0

he read-operation is unavailable

DM9_M1_WT_AUT_CTRL
19 w Domain9 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

DM9_M1_RD_AUT_CTRL

Domain9 read permission control for masterl
18 R/W 0x0 L .
0: The read-operation is available

1: The read-operation is unavailable

DM9_MO_WT_AUT_CTRL

Domain9 write permission control for master0
17 R/W 0x0 . . .
0: The write-operation is available

1: The write-operation is unavailable

DM9_MO_RD_AUT_CTRL

Domain9 read permission control for masterQ
16 R/W 0x0 o ]
0: The read-operation is available

1: The read-operation is unavailable

15:12 / / /

DM8_M5_WT_AUT_CTRL

11 R/W 0x0 i _ o
Domain8 write permission control for master5
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0: The write-operation is available
1: The write-operation is unavailable

10

R/W

0x0

DM8_M5_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM8 _M4_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM8_M4_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

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

R/W

0x0

DM8_M3_RD_AUT_CTR

R/W

/W

0x0

DM8_M3_WT_AUT_CTRL ®

he write-operation is available
e write-operation is unavailable

DM8_M2_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM8_M1_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM8_M1_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM8_MO_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM8_MO_RD_AUT_CTRL
Domain8 read permission control for masterQ
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0: The read-operation is available

1: The read-operation is unavailable

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

Offset: 0x00C4 Register Name: IOMMU_DM_AUT_CTRL_REG5
Bit Read/Write Default/Hex | Description
31:28 |/ / /

DM11_M5_WT_AUT_CTRL

Domain11 write permission control for master5
27 R/W 0x0

0: The read-operation is available

0: The write-operation is available

1: The write-operation is unavailable

DM11_M5_RD_AUT_CTRL

Domainll read permission control for maste@ 6
26 R/W 0x0

1: The read-operation is unavailable

DM11_M4_WT_AUT_CTRL
Domainl1 write permission control fofmast
0: The write

25 R/W 0x0

24 R/W 0x0

1: The writesof i Qi
118read peér
: The'Y@ad-operation is available
he read-operation is unavailable

DM11_M3_WT_AUT_CTRL
)3 W Domainl1 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

DM11_M3_RD_AUT_CTRL

Domainl1 read permission control for master3
22 R/W 0x0 T
0: The read-operation is available

1: The read-operation is unavailable

DM11_M2_WT_AUT_CTRL

Domain11 write permission control for master2
21 R/W 0x0 . L .
0: The write-operation is available

1: The write-operation is unavailable

DM11_M2_RD_AUT_CTRL

Domainl1 read permission control for master2
20 R/W 0x0 . .
0: The read-operation is available

1: The read-operation is unavailable

DM11_M1_WT_AUT CTRL
19 R/W 0x0 Domainl1 write permission control for masterl

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

18

R/W

0x0

DM11_M1_RD_AUT_CTRL

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

1: The read-operation is unavailable

17

R/W

0x0

DM11_MO_WT_AUT_CTRL

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

1: The write-operation is unavailable

16

R/W

0x0

DM11_MO_RD_AUT_CTRL

Domainl1 read permission control for master0
0: The read-operation is available

1: The read-operation is unavailable

15:12

/

11

R/W

0x0

DM10_M5_WT_AUT_CTRL ®

Domain10 write permission control for

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

10

R/W

0x0

R/W

/W

0x0

he write-operation is available
e write-operation is unavailable

DM10_M4_RD_AUT_CTRL

Domain10 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM10_M3_WT_AUT_CTRL

Domain10 write permission control for master3
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM10_M3_RD_AUT_CTRL

Domain10 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM10_M2_WT_AUT_CTRL

Domain10 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM10_M2_RD_AUT_CTRL
Domain10 read permission control for master2

A63 User Manual(Revision 1.0)

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

Page 199




ALwiner

System

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

R/W

0x0

DM10_M1_WT_AUT_CTRL

Domain10 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM10_M1_RD_AUT_CTRL

Domain10 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM10_MO_WT_AUT_CTRL

Domainl10 write permission control for masterQ
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM10_MO_RD_AUT_CTRL ®

Domain10 read permission control for

0: The read-operation is available

1: The read-operation is unavail

' 0000)

Offset: 0x00C8

U_DM_AUT_CTRL_REG6

Bit

Read/Write

Default/Hex

31:28

/

/

27

/W

DM13_M5_WT_AUT_CTRL

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

1: The write-operation is unavailable

26

R/W

0x0

DM13_M5_RD_AUT_CTRL

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

1: The read-operation is unavailable

25

R/W

0x0

DM13_M4_WT_AUT_CTRL

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

1: The write-operation is unavailable

24

R/W

0x0

DM13_M4_RD_AUT_CTRL

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

1: The read-operation is unavailable

23

R/W

0x0

DM13_M3_WT_AUT_CTRL
Domain13 write permission control for master3

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

22

R/W

0x0

DM13_M3_RD_AUT_CTRL

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

1: The read-operation is unavailable

21

R/W

0x0

DM13_M2_WT_AUT_CTRL

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

1: The write-operation is unavailable

20

R/W

0x0

DM13_M2_RD_AUT_CTRL

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

1: The read-operation is unavailable

19

R/W

0x0

DM13_M1_WT AUT_CTRL

Domain13 write permission control for mast&P1 ’{ 3\

0: The write-operation is available

1: The write-operation is unavailable

18

R/W

0x0

DM13_M1_RD_AUT_CTRL
ol fo

17

R/W

0x0

he write-operation is unavailable

16

/W

DM13_MO_RD_AUT_CTRL

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

1: The read-operation is unavailable

15:12

/

11

R/W

0x0

DM12_M5_WT_AUT_CTRL

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

1: The write-operation is unavailable

10

R/W

0x0

DM12_M5_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM12_M4_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM12_M4_RD_AUT CTRL
Domain12 read permission control for master4
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0: The read-operation is available
1: The read-operation is unavailable

DM12_M3_WT_AUT_CTRL

Domainl2 write permission control for master3
7 R/W 0x0 _ T
0: The write-operation is available

1: The write-operation is unavailable

DM12_M3_RD_AUT_CTRL

Domain12 read permission control for master3
6 R/W 0x0 L .
0: The read-operation is available

1: The read-operation is unavailable

DM12_M2_WT_AUT_CTRL

Domainl2 write permission control for master2
5 R/W 0x0 . L .
0: The write-operation is available

1: The write-operation is unavailable

DM12_M2_RD_AUT_CTRL ®

Domain12 read permission control for

4 R/W 0x0 Lo .
0: The read-operation is available

1: The read-operation is unavail

3 R/W 0x0

2 R/W 0x0

ad-operation is available
e read-operation is unavailable

DM12_MO_WT_AUT_CTRL

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

1: The write-operation is unavailable

DM12_MO_RD_AUT_CTRL

Domain12 read permission control for masterO
0 R/W 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

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

Offset: 0x00CC Register Name: IOMMU_DM_AUT_CTRL_REG7?7
Bit Read/Write Default/Hex Description
31:28 / / /
DM15_M5_WT_AUT_CTRL
27 R/W 0x0 Domain15 write permission control for master5
0: The write-operation is available
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1: The write-operation is unavailable

26

R/W

0x0

DM15_M5_RD_AUT_CTRL

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

1: The read-operation is unavailable

25

R/W

0x0

DM15_M4_WT_AUT_CTRL

Domain15 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

24

R/W

0x0

DM15_M4 RD_AUT_CTRL

Domain15 read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

23

R/W

0x0

DM15_M3_WT_AUT_CTRL

Domain15 write permission control for mast&Ps ’{ 3\

0: The write-operation is available

1: The write-operation is unavailable

22

R/W

0x0

DM15_M3_RD_AUT_CTRL
ol fo

21

R/W

0x0

he write-operation is unavailable

20

/W

DM15_M2_RD_AUT_CTRL

Domain15 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

19

R/W

0x0

DM15_M1_WT_AUT_CTRL

Domain15 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

18

R/W

0x0

DM15_M1_RD_AUT_CTRL

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

1: The read-operation is unavailable

17

R/W

0x0

DM15_MO_WT_AUT_CTRL

Domain15 write permission control for master0
0: The write-operation is available

1: The write-operation is unavailable

16

R/W

0x0

DM15_MO_RD_AUT_CTRL
Domain15 read permission control for masterO

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

15:12

/

11

R/W

0x0

DM14_M5_WT_AUT_CTRL

Domain14 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

10

R/W

0x0

DM14_M5_RD_AUT_CTRL

Domain14 read permission control for master5
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM14_M4_WT_AUT_CTRL

Domainl14 write permission control for master4
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM14_M4_RD_AUT_CTRL ®

Domain14 read permission control for

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

R/W

0x0

R/W

/W

0x0

he read-operation is available
e read-operation is unavailable

DM14_M2_WT_AUT_CTRL

Domain14 write permission control for master2
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM14_M2_RD_AUT_CTRL

Domain14 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM14_M1_WT_AUT_CTRL

Domain14 write permission control for masterl
0: The write-operation is available

1: The write-operation is unavailable

R/W

0x0

DM14_M1_RD_AUT_CTRL

Domain14 read permission control for masterl
0: The read-operation is available

1: The read-operation is unavailable

R/W

0x0

DM14_MO_WT_AUT_CTRL
Domain14 write permission control for masterQ
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0: The write-operation is available
1: The write-operation is unavailable

DM14_MO_RD_AUT_CTRL

Domain14 read permission control for master0
0 R/W 0x0 L .
0: The read-operation is available

1: The read-operation is unavailable

3.5.6.25. IOMMU Domain Authority Overwrite Register (Default Value: 0x0000_0000)

Offset: 0x00DO Register Name: IOMMU_DM_AUT_OVWT_REG
Bit Read/Write Default/Hex Description
DM_AUT_OVWT_ENABLE
31 R/W X0 Domain write/read permission overwrite enable
0: Disable
1: Enable
30112 |/ / /
M5_WT_AUT_OVWT_CTRL
11 R/W 0x0
10 R/W 0x0

he read-operation is unavailable

M4_WT_AUT_OVWT_CTRL
9 W Master5 write permission overwrite control
0: The write-operation is available

1: The write-operation is unavailable

M4_RD_AUT_OVWT_CTRL

Master5 read permission overwrite control
8 R/W 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

M3_WT_AUT_OVWT_CTRL

Master3 write permission overwrite control
7 R/W 0x0 . L .
0: The write-operation is available

1: The write-operation is unavailable

M3_RD_AUT_OVWT_CTRL

Master3 read permission overwrite control
6 R/W 0x0 o ]
0: The read-operation is available

1: The read-operation is unavailable

M2_WT_AUT_OVWT_CTRL

5 R/W 0x0 Master2 write permission overwrite control

0: The write-operation is available

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 205




ALwiner

System

1: The write-operation is unavailable

M2_RD_AUT_OVWT_CTRL

Master2 read permission overwrite control
4 R/W 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

M1_WT_AUT_OVWT_CTRL

Masterl write permission overwrite control
3 R/W 0x0 ) o ]
0: The write-operation is available

1: The write-operation is unavailable

M1_RD_AUT_OVWT_CTRL

Masterl read permission overwrite control
2 R/W 0x0

0: The read-operation is available

1: The read-operation is unavailable

MO_WT_AUT_OVWT_CTRL

MasterO write permission overwrite control ® 6
1 R/W 0x0

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

Master0 read permission overwiite c ol
0: The read-
1: The read,epehationgs Unavaijlab

0 R/W 0x0

3.5.6.26. IOMMU Interrupt Enable Regi

Offset: 0x0100 Register Name: IOMMU_INT_ENABLE_REG
Bit ri Description
31:18 /

L2_PAGE_TABLE_INVALID_EN

Level2 page table invalid interrupt enable
17 R/ 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

15:6 / / /

MICRO_TLB5_INVALID_EN
Micro TLB5 permission invalid interrupt enable

5 R/W 0x0 _
0: Mask interrupt
1: Enable interrupt
MICRO_TLB4_INVALID_EN
4 R/W 0x0 Micro TLB4 permission invalid interrupt enable

0: Mask interrupt
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1: Enable interrupt

MICRO_TLB3_INVALID_EN

Micro TLB3 permission invalid interrupt enable
3 R/W 0x0 )
0: Mask interrupt

1: Enable interrupt

MICRO_TLB2_INVALID_EN
Micro TLB2 permission invalid interrupt enable
2 R/W 0x0 )
0: Mask interrupt

1: Enable interrupt

MICRO_TLB1_INVALID_EN

Micro TLB1 permission invalid interrupt enable
1 R/W 0x0

0: Mask interrupt

0: Mask interrupt

1: Enable interrupt

MICRO_TLBO_INVALID_EN

Micro TLBO permission invalid interrupt enalfie 6
0 R/W 0x0

1: Enable interrupt

N

— NOTE
Invalid page table and permission error can not make o
Permission error usually happens in MicroTLB.The
software.

Invalid page table usually happens in M L e
page table need go back the way it

3.5.6.27. | ister (Default Value: 0x0000_0000)
Offset: 0x0104 Register Name: IOMMU_INT_CLR_REG
Bit e Default/Hex Description
31:18 / / /

L2_PAGE_TABLE_INVALID_CLR

Level2 page table invalid interrupt clear bit
17 w 0x0 , ,

0: Invalid operation

1: Clear interrupt

L1_PAGE_TABLE_INVALID_CLR

Levell page table invalid interrupt clear bit
16 W 0x0

0: Invalid operation
1: Clear interrupt

15:6 / / /

MICRO_TLB5_INVALID_CLR

Micro TLB5 permission invalid interrupt clear bit
5 w 0x0 , _
0: Invalid operation

1: Clear interrupt
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MICRO_TLB4_INVALID_CLR

Micro TLB4 permission invalid interrupt clear bit
4 " 0x0 . .
0: Invalid operation

1: Clear interrupt

MICRO_TLB3_INVALID_CLR

Micro TLB3 permission invalid interrupt clear bit
3 w 0x0 ) .
0: Invalid operation

1: Clear interrupt

MICRO_TLB2_INVALID_CLR

Micro TLB2 permission invalid interrupt clear bit
2 w 0x0 . )
0: Invalid operation

1: Clear interrupt

MICRO_TLB1_INVALID_CLR
Micro TLB1 permission invalid interrupt clear bit

1 w 0x0 . .
0: Invalid operation

1: Clear interrupt

MICRO_TLBO_INVALID_CLR

Micro TLBO permission invalid i
0 w 0x0

0: Invalid operation

Bit Read/Write fault/Hex Description

o
3.5.6.28. IOMMU Interrupt Status Regis e\
Offset: 0x0108 isterName: IOMMU_INT_STA_REG
/

31:18

L2_PAGE_TABLE_INVALID_STA

17 X0 Level2 page table invalid interrupt status bit
X

0: Interrupt does not happen or interrupt is cleared

1: Interrupt happens

L1_PAGE_TABLE_INVALID_STA

Level2 page table invalid interrupt status bit
16 R 0x0 _ i
0: Interrupt does not happen or interrupt is cleared

1: Interrupt happens

15:6 / / /

MICRO_TLB5_INVALID_STA
Micro TLB5 permission invalid interrupt status bit

5 R 0x0 _ _
0: Interrupt does not happen or interrupt is cleared
1: Interrupt happens
MICRO_TLB4_INVALID_STA
Micro TLB4 permission invalid interrupt status bit
4 R 0x0

0: Interrupt does not happen or interrupt is cleared

1: Interrupt happens
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MICRO_TLB3_INVALID_STA

3 R Ox0 Micro TLB3 permission invalid interrupt status bit
X

0: Interrupt does not happen or interrupt is cleared

1: Interrupt happens

MICRO_TLB2_INVALID_STA

5 R Ox0 Micro TLB2 permission invalid interrupt status bit
X

0: Interrupt does not happen or interrupt is cleared

1: Interrupt happens

MICRO_TLB1_INVALID_STA

1 R Ox0 Micro TLB1 permission invalid interrupt status bit
X

0: Interrupt does not happen or interrupt is cleared

1: Interrupt happens

MICRO_TLBO_INVALID_STA
Micro TLBO permission invalid interrupt status bit

0 R 0x0 ) ]
0: Interrupt does not happen or interrupt is &Rared

1: Interrupt happens

3.5.6.29. IOMMU Interrupt Error Address Register 0 (Default Value: 0x0 000!

a5
w

Offset: 0x0110 Register Namé U”INT .ERRZADDR_REGO

Bit Read/Write Default/Hex S
T
31:.0 R 0x0 . . )
irtua causing Micro TLBO occurs interrupt
3.5.6.30. Int @ Or ress Register 1 (Default Value: 0x0000_0000)
Offset: 0 4 Register Name: IOMMU_INT_ERR_ADDR_REG1
Bit e Default/Hex Description
INT_ERR_ADDR1
31:0 R 0x0 T ) ) _
Virtual address causing Micro TLB1 occurs interrupt

3.5.6.31. 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

INT_ERR_ADDR2
Virtual address causing Micro TLB2 occurs interrupt

31:0 R 0x0
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3.5.6.32. 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 ST . . )
Virtual address causing Micro TLB3 occurs interrupt
3.5.6.33. 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 o _
Virtual address causing Micro TLB4 occurs interrupt
®
3.5.6.34. IOMMU Interrupt Error Address Register 5 (Default Value: 0x0000_0000
Offset: 0x0124
Bit Read/Write Default/Hex
31:.0 R 0x0 )
0 TLB5 occurs interrupt
3.5.6.35. IOMMU Interrupt Er ter 6 (Default Value: 0x0000_0000)
Offset: 0 Register Name: IOMMU_INT_ERR_ADDR_REG6
Bit ead/Writ ult/Hex | Description
210 INT_ERR_ADDRG6
' Virtual address causing Micro TLB6 occurs interrupt
3.5.6.36. IOMMU Interrupt Error Address Register 7 (Default Value: 0x0000_0000)
Offset: 0x0134 Register Name: IOMMU_INT_ERR_ADDR_REG7
Bit Read/Write Default/Hex Description
INT_ERR_ADDR?
31:0 R 0x0 ) . . )
Virtual address causing Micro TLB7 occurs interrupt
3.5.6.37. 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
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INT_ERR_DATAO
31:0 R 0x0 Corresponding page table of virtual address causing Micro TLBO occurs

interrupt

3.5.6.38. 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 causing Micro TLB1 occurs
interrupt

3.5.6.39. IOMMU Interrupt Error Data Register 2 (Default Value: 0x0000_0000) ®

Offset: 0x0158 Register Name: IOMMU_INT_ERR_DA

Bit Read/Write Default/Hex Description
INT_ERR_DATA2

31:.0 R 0x0 Correspondi al address causing Micro TLB2 occurs

interrupt
r

Rg

3.5.6.40. IOMMU Interrupt Error D3 3 Value: 0x0000_0000)

Offset: 0x015C

Bit

a ri

Register Name: IOMMU_INT_ERR_DATA_REG3

Description

31:0

INT_ERR_DATA3
Corresponding page table of virtual address causing Micro TLB3 occurs

interrupt

3.5.6.41. 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
INT_ERR_DATA4

31:0 R 0x0 Corresponding page table of virtual address causing Micro TLB4 occurs
interrupt

3.5.6.42. IOMMU Interrupt Error Data Register 5 (Default Value: 0x0000_0000)

Offset: 0x0164 ‘ Register Name: IOMMU_INT_ERR_DATA_REG5
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Bit Read/Write Default/Hex | Description
INT_ERR_DATAS
31:0 R 0x0 Corresponding page table of virtual address causing Micro TLB5 occurs
interrupt

3.5.6.43. IOMMU Interrupt Error Data Register 6 (Default Value: 0x0000_0000)

Offset: 0x0170

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 causing Mijero TLB6 occurs
interrupt

3.5.6.44. IOMMU Interrupt Error Data Register 7 (Default Value: 0x0000_0000)

Offset: 0x0174
Bit Read/Write Default/Hex Description
INT_ERR_D
31:.0 R 0x0 le ofgvirtual address causing Micro TLB7 occurs

Offset: Ox

ter (Default Value: 0x0000_0000)

Register Name: IOMMU_L1PG_INT_REG

Bit Description

31:6 /
MASTERS5_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 B - .
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 B - .
Masterl address switch causes L1 page table to occur interrupt.
MASTERO_L1PG_INT

0 R 0x0 B - .
Master0 address switch causes L1 page table to occur interrupt.
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3.5.6.46. IOMMU L2 Page Table Interrupt Register (Default Value: 0x0000_0000)

Offset: 0x0184 Register Name: IOMMU_L2PG_INT_REG

Bit Read/Write Default/Hex Description

31:6 / / /
MASTERS5_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 inter
MASTER1_L2PG_INT

1 R 0x0 B - a ’
Masterl address switch causes L2 page table®o oc .
MASTERO_L2PG_INT

0 R 0x0 - -
Master0 address switch causes L2 pag le to r upt.

3.5.6.47. IOMMU Virtual Address Register (Default Val ( ﬁ
gi : ‘ A _REG

Offset: 0x0190

Bit Read/Write Default/Hex

31:0 R/W 0x0

al address of read/write

3.5.6.48.[IOMMU Vi Q ess Data Register (Default Value: 0x0000_0000)

Offset: 0x01 Register Name: IOMMU_VA_DATA _REG
Bit Read/Write Default/Hex | Description

VA_DATA
31:0 R/W 0x0 - o

Data of read/write virtual address

3.5.6.49. IOMMU Virtual Address Configuration Register (Default Value: 0x0000_0000)

Offset: 0x0198 Register Name: IOMMU_VA_CONFIG _REG
Bit Read/Write Default/Hex Description
31:9 / / /
VA_CONFIG
8 R/W 0x0 0: Read operation
1: Write operation
7:1 / / /
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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,start read-process;
d) Query IOMMU_VA_CONFIG _REGI0], until it is 0;

e) Read IOMMU_VA_DATA _REG[31:0]

Write operation process:

a) Write IOMMU_VA _REG[31:0];

b) Write OMMU_VA_DATA _REG[31:0];

c) Write IOMMU_VA_CONFIG _REG[8] to 1; ®

d) Write IOMMU_VA_CONFIG _REG[0] to 1, start write-process;

e) QuerylOMMU_VA_CONFIG _REG[O],until it is O &\

Offset: 0x0200

_ENABLE _REG

Bit Read/Write Default/Hex
31:1 / /
0 R/W 0 isable statistical function
1: Enable statistical function
3.5.6.51. | U Clear Register (Default Value: 0x0000_0000)
Offset: 0x0210 Register Name: IOMMU_PMU_CLR _REG
Bit Read/Write Default/Hex Description
31:1 / / /
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.

3.5.6.52. 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
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31:0 R

0x0

PMU_ACCESS_LOWO
Record total number of Micro TLBO access , lower 32-bit register

3.5.6.53. 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 _ _ o
Record total number of Micro TLBO access , higher 11-bit register

3.5.6.54. IOMMU PMU Hit Low Register 0 (Default Value: 0x0000_0000)

Offset: 0x0238

Register Name: IOMMU_PMU_HIT_L

Bit Read/Write Default/Hex Description
PMU_HIT_LOWO

31:0 R 0x0 - - ,
Record total number o -bit register

3.5.6.55. IOMMU PMU Hit High Registe

Offset: 0x023C

Bit Read/Wri

31:11 /

10:0

te Deg / He\

PMU_HIT_HIGHO
Record total number of Micro TLBO hit, higher 11-bit register

3.5.6.56. 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

3.5.6.57. 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 / / /
10:0 R 0x0 PMU_ACCESS_HIGH1
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| | | Record total number of Micro TLB1 access , higher 11-bit register

3.5.6.58. 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
Record total number of Micro TLB1 hit , lower 32-bit register

31:0 R 0x0

3.5.6.59. 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 / / /

PMU_HIT_HIGH1
Record total number of Micro.T,

10:0 R 0x0

3.5.6.60. IOMMU PMU Access Low Register Z‘D ue: 0_0000)

Offset: 0x0250 U_PMU_ACCESS_LOW_REG2

Bit Read/Write Defaul

310 _ACCESS_LOW?2
' Record total number of Micro TLB2 access , lower 32-bit register

3.5.6.61. @ 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
Record total number of Micro TLB2 access , higher 11-bit register

10:0 R 0x0

3.5.6.62. 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_LOW?2
Record total number of Micro TLB2 hit , lower 32-bit register

31:0 R 0x0
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3.5.6.63. 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
Record total number of Micro TLB2 hit , higher 11-bit register

10:0 R 0x0

3.5.6.64. 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_LOW3

31:0 R 0x0 . &
Record total number of Micro TLB3 access, lower 328bit register

3.5.6.65. IOMMU PMU Access High Register 3 (Default Value: 0x0000_0

Offset: 0x0264 Register Na

Bit Read/Write Default/ Hex cripti
31:11 /
10:0 R _ _ o
tal number of Micro TLB3 access , higher 11-bit register

3.5.6.66. :ter3(DefauIt Value: 0x0000_0000)

Offset: Ox Register Name: IOMMU_PMU_HIT_LOW_REG3

Bit Default/Hex Description

PMU_HIT_LOWS3
Record total number of Micro TLB3 hit, lower 32-bit register

31:0 R 0x0

3.5.6.67. 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
Record total number of Micro TLB3 hit , higher 11-bit register

10:0 R 0x0
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3.5.6.68. 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
Record total number of Micro TLB4 access, lower 32-bit register

31:.0 R 0x0

3.5.6.69. 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 . . .
Record total number of Micro TLB4 access, h&er 1&-bit ragiste

3.5.6.70. IOMMU PMU Hit Low Register 4 (Default Value: 0x0000_0000)

Offset: 0x0278 Register Name: p LOW_REG4
. . . . '
Bit Read/Write Default/Hex Description ‘
PMU, HI
310 R 0x0
co of Micro TLB4 hit, lower 32-bit register
3.5.6.71. IOMMU PM igh ister@)(Default Value: 0x0000_0000)
Offset: 0x027C Register Name: IOMMU_PMU_HIT_HIGH_REG4
Bit ad/Wri Default/Hex Description
31:11 |/ / /
PMU_HIT_HIGH4
10:0 R 0x0 ) o . )
Record total number of Micro TLB4 hit, higher 11-bit register

3.5.6.72. 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
Record total number of Micro TLB5 access, lower 32-bit register

31:.0 R 0x0
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3.5.6.73. 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
Record total number of Micro TLB5 access, higher 11-bit register

10:0 R 0x0

3.5.6.74. 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_LOW5

31:0 R 0x0 . . !) . -
Record total number of Micro TLB5 hit, lowe32-bitfregist

3.5.6.75. IOMMU PMU Hit High Register 5 (Default Value: 0x0000_0000

Offset: 0x028C Register Na _REG5

Bit Read/Write Default/ Hex cripti
31:11 /
10:0 R
tal number of Micro TLB5 hit, higher 11-bit register

3.5.6.76. r 6 (Default Value: 0x0000_0000)

Offset: Ox Register Name: IOMMU_PMU_ACCESS_LOW_REG6

Bit Default/Hex Description

PMU_ACCESS_LOW6

Record total number of Micro TLB6 access, lower 32-bit register

31:0 R 0x0

3.5.6.77. IOMMU PMU Access High Register 6 (Default Value: 0x0000_0000)

Offset: 0x02D4 Register Name: IOMMU_PMU_ACCESS_HIGH_REG6
Bit Read/Write Default/Hex Description
31:11 |/ / /

PMU_ACCESS_HIGH6
Record total number of Micro TLB6 access, higher 11-bit register

10:0 R 0x0
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3.5.6.78. IOMMU PMU Hit Low Register 6 (Default Value: 0x0000_0000)

Offset: 0x02D8 Register Name: IOMMU_PMU_HIT_LOW_REG6

Bit Read/Write Default/Hex | Description

PMU_HIT_LOWS6
Record total number of Micro TLB6 hit, lower 32-bit register

31:.0 R 0x0

3.5.6.79. IOMMU PMU Hit High Register 6 (Default Value: 0x0000_0000)

Offset: 0x02DC 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, higheF11-bifregis

3.5.6.80. IOMMU PMU Access Low Register 7 (Default Value: 0x0000_0000

Offset: 0x02EO Register Name: p CESS_LOW_REG7
Bi Read/Wri Default/H Descriptiongmi), L
it ead/Write efault/Hex criptio
PMU, AC
310 R 0x0 ) )
C of PTW Cache access, lower 32-bit register
3.5.6.81. IOMMU PM Register 7 (Default Value: 0x0000_0000)
Offset: 0x02E4 Register Name: IOMMU_PMU_ACCESS_HIGH_REG7
Bit ad/Wri Default/Hex Description
31:11 |/ / /
PMU_ACCESS_HIGH7
10:0 R 0x0 - - . ) .
Record total number of PTW Cache access, higher 11-bit register

3.5.6.82. IOMMU PMU Hit Low Register 7 (Default Value: 0x0000_0000)

Offset: 0x02ES8 Register Name: IOMMU_PMU_HIT_LOW_REG7

Bit Read/Write Default/Hex Description

PMU_HIT_LOW?7
Record total number of PTW Cache hit, lower 32-bit register

31:.0 R 0x0
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3.5.6.83. IOMMU PMU Hit High Register 7 (Default Value: 0x0000_0000)

Offset: 0x02EC Register Name: IOMMU_PMU_HIT_HIGH_REG?7
Bit Read/Write Default/Hex | Description
31:11 |/ / /

PMU_HIT_HIGH7
Record total number of PTW Cache hit, higher 11-bit register

10:0 R 0x0

3.5.6.84. 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 . ,e .
Record total latency of Master0, lower 32-bit*egist

3.5.6.85. IOMMU Total Latency High Register 0 (Default Value: 0x0000_0000

Offset: 0x0304 Register Name: p HIGH_REGO

Bit Read/Write Default/ Hex i

31:18 /

17:0 R _ o
0 cord\tetal latency of Master0, higher 18-bit register

3.5.6.86. MU To egister 1(Default Value: 0x0000_0000)

Offset: Ox Register Name: IOMMU_PMU_TL_LOW_REG1

Bit R e Default/Hex Description
PMU_TL_LOW1

31:0 R 0x0 - . )
Record total latency of Masterl, lower 32-bit register

3.5.6.87. 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 - i . )
Record total latency of Master1, higher 18-bit register
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3.5.6.88. 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_LOW?2

31:.0 R 0x0 - - . )
Record total latency of Master2, lower 32-bit register

3.5.6.89. IOMMU Total Latency High Register 2 (Default Value: 0x0000_0000)

Offset: 0x0324 Register Name: IOMMU_PMU_TL_HIGH_REG2
Bit Read/Write Default/Hex Description
31:18 / / /
PMU_TL_HIGH2
17:0 R 0x0 - - _ 0.
Record total latency of Master2, higher 18-bi¥regis

3.5.6.90. IOMMU Total Latency Low Register 3 (Default Value: 0x0000_000Q

Offset: 0x0330 Register Name: p REG3
Bit Read/Write Default/Hex | Description "
PM

31:.0 R 0x0

3.5.6.91. IOMMU Tot y High Register 3 (Default Value: 0x0000_0000)

Offset: 0x0334 Register Name: IOMMU_PMU_TL_HIGH_REG3

Bit ad/Wri Default/Hex Description

31:18 |/ / /
PMU_TL_HIGH3

17:0 R 0x0 - _ o
Record total latency of Master3, higher 18-bit register

3.5.6.92. 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
PMU_TL_LOW4

31:0 R 0x0 - . )
Record total latency of Master4, lower 32-bit register
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3.5.6.93. 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

3.5.6.94. 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
PMU_TL_LOWS5

31:0 R 0x0 - , .
Record total latency of Master5, lower 32-bit*fegist

3.5.6.95. IOMMU Total Latency High Register 5 (Default Value: 0x0000__

Offset: 0x0354

Bit Read/Write Default/Hex
31:18 |/ /
17:0 R
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3.6. System Configuration

3.6.1. Overview

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

so on. This module has the following features:

*  SRAM Bist function

*  System parameter configuration

*  PLL back door configuration

*  BROM debug parameter configuration

The address range of SRAM is as follows.

Area Address Size(B
SRAM A1l 0x0002 0000---0x0002 7FFF

SRAM A2 0x0010 0000---0x0013 FFFF 56K
SRAM C 0x0002 8000---0x0004 8FFF K

o<

[
3.6.2. Register List
Module Name Base Address
SYS_CFG 0300 0000
Offset

Register e Description
VER_REG 0x0024 Version Register
BROM_OUTPUT_REG 0x00A4 BROM Output Register
3.6.3. Register Description
3.6.3.1. Version Register
Offset:0x0024 Register Name: VER_REG
Bit Read/Write Default/Hex Description
31:10 |/ / /
BOOT_SEL_PAD_STA
9 R UDF 0:SMHCO->SMHC2->NAND FLASH->SPI_NOR
1:SMHCO->NAND FLASH->SMHC2->SPI_NOR
8 R UDF FEL_SEL_PAD_STA
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Fel_Select_Pin_Status
0: Run_FEL
1:Try Media Boot
7:3 / / /
2:0 R 0x0 Reserved
3.6.3.2. BROM Output Register (Default Value: 0x0000_0000)
Offset:0x00A4 Register Name: BROM_OUTPUT_REG
Bit Read/Write Default/Hex Description
31:16 / / /
BROM_OUTPUT_VALUE.
1 R/W 0x0 0: U-Boot pin output 0
1: U-Boot pin output 1 ®
BROM_OUTPUT_ENALBE.
0 R/W 0x0 0: Disable U-Boot pin output
1: Enable U-Boot pin outpu
“
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3.7. Timer

3.7.1. Overview

The timer module implements the timing and counting functions.The timer module includes timer0 and
timerl,watchdog, AVS and 64-bit counter.

The timer0 and timer1 are completely consistent.The timer0/1 has the following features:

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

e  Configurable 8 prescale factor

*  Programmable 32-bit down timer

®
*  Supports two working modes: continue mode and single count mode 6
*  Generates an interrupt when the count is decreased to 0 ‘
The watchdog is used to transimit a reset signal to reset the entir em @fter an\@xception occurs in the system.The
watchdog has the following features:
*  Single clock sourece: 0SC24M/750
*  Supports 12 initial values to configu

*  Supports the generation of timeout | up
*  Supports the generation of re igna

*  Supports watchdog restar

* |Initial value can be updated anytime

e 12-bit frequency divider factor
. Supports Pause/Start function

The 64-bit Counter is used to count timing for GPU.The 64-bit Counter has the following features:
*  64-bit counter

*  Supports clear zero function

*  Performs latch operation once before getting the current counter value
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3.7.2. Block Diagram

o—
/2
__o/._
jo— IRQEN
e (2]
24M —
A > yes
o— 0 " A4
3 Interval Value |—>| Enable @ Pending |——>| RQ |
—
—ﬂ @ Continuous

16k cycles

——]

32k cycles

_/-—64k o Reset |—>| Whole System |—>| Enable
/.—

96k cycles

oo |

24M/750 | 128k cycles Watchdog
160k cycles

g L

o
others cycles

—_—
Lo— Interrupt |—>| Enable '

Figure 3-25 e iagra
®

3.7.3. Operations and Functio%e%)

3.7.3.1. Timer Formul 0

" VALUE_REG - TMRO_CUR_VALUE_REG
TMRO_CLK_SRC

192k cycles

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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3.7.3.2. Typical Application

A h 4 Y
reset ]

<> Watchdog Timer AVS

lirq lirq

Figure 3-26. Timer Application Diagram

3.7.3.3. Function Implemention o \
3.7.3.3.1. Timer \
The timer is a 32-bit down counter, the counter value is_decrease 1 ach Hising edge of the count clock. Each
timer has independent interrupt.

. . o
The timer has two operating modes.
¢  Continuous mode
The bit7 of TMRn_CTRL_REG is (o) contihu
reloads data from TM \ UE_ then continues to count.

ous'mode, when the count value is decreased to 0, the timer module

R _
* Single/mode
The bit7 MRn_CTRL s set to the single mode, when the count value is decreased to 0, the timer stops counting.

The timer s nt 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.

3.7.3.3.2. Watchdog

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

The watchdog has two operating modes.

* Interrupt mode

WDOGO_CFG_REG is set to 0x10, when the counter value reaches 0 and WDOGO_IRQ_EN_REG is enabled, the
watchdog generates an interrupt.

. Reset mode
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WDOGO_CFG_REG is set to 0x01, 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 WDOGO_CTRL_REG: write 0xA57 to bit[12:1],then write 1 to bit[0].

3.7.3.3.3. 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 N. When the timer increases to N from OJAVS counter
adds 1; when the counter reaches 33-bit upper limit,the AVS will start to count from initidvalue gain:

In counter working process, the division factor and initial counter of the AVS can b ged ti e AVS can
stop or start to operate counter anytime.

3.7.3.4. Operating Mode 0
®
3.7.3.4.1. Timer Initial \
i i Ncloc urce, prescale factor, working mode. The configuration of these

ement by writing TMRn_CTRL_REG.

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

3.7.3.4.2. 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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3.7.3.4.3. 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.

3.7.3.4.4. 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, execute the

: 6
(1) Write AVS_CNT_DIV_REG to configure the division f: r. 0
(2) Write AVS_CNT_REG to configure the initial count v,

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

3.7.3.4.5. AVS Start/Pause

(3) Write AVS_CNT_CTL_REG to enable c&nter.

3.7.4. Programming Gui

3.7.4.1. Timer O
Take making a 1mselay for an example, 24M clock source, single mode and 2 pre-scale will be selected in the

instance.

writel(Ox2EEQ,TMR_O_INTV); //Set interval value

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

while((readl(TMR_0_CTRL)>>1)&1); //Waiting Reload bit turns to 0

writel(readl(TMR_0_CTRL)|(1<<0), TMR_0O_CTRL); //Enable Timer0

3.7.4.2. Watchdog Reset

In the following instance making configurations for Watchdog: configurate clock source as 24M/750, configurate
Interval Value as 1s and configurate Watchdog Configuration as To whole system. This instance indicates that reset
system after 1s.
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writel(Ox1, WDOG_CONFIG); //To whole system
writel(0x10, WDOG_MODE); //\nterval Value set 1s
writel(readl(WDOG_MODE) | (1<<0), WDOG_MODE);  //Enable Watchdog

3.7.4.3. Watchdog Restart
In the following instance making configurations for Watchdog: configurate clock source as 24M/750, configurate
Interval Value as 1s and configurate 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(0x1, WDOG_CONFIG); //To whole system

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

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

----other codes---
writel(readl(WDOG_CTRL) | (0xA57<<1)|(1<<0), WDOG_CTRL); //Writel OxA57 at n{ Re tchdog
3.7.5. Register List 0

Module Name Base res

Timer 0x030 0

Register Name Description
Timer IRQ Enable Register
0x0004 Timer Status Register
0x0010 Timer 0 Control Register
A 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
CNT_TEST_REG 0x0094 Counter Test Mode Register
WDOG_IRQ_EN_REG 0x00A0 Watchdog IRQ Enable Register
WDOG_IRQ_STA_REG 0x00A4 Watchdog Status Register
WDOG_CTRL_REG 0x00B0 Watchdog Control Register
WDOG_CFG_REG 0x00B4 Watchdog Configuration Register
WDOG_MODE_REG 0x00B8 Watchdog Mode 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 0x00cCcC AVS Divisor Register
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CNT64_CTRL_REG 0x0100 64-bit Counter Control Register
CNT64_LOW_REG 0x0104 64-bit Counter Low Register
CNT64_HIGH_REG 0x0108 64-bit Counter High Register
3.7.6. Register Description
3.7.6.1. 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/W1S 0x0 P ®
0: No effect
1: Timer 1 Interval Value reached interrup le
TMRO_IRQ_EN.
Timer O Interrupt Enable.
0 R/W1S 0x0
0: No effect
upt enable
3.7.6.2. Timer IRQ Status Register(Defa
Offset: 0x0004
Bit
31:2
TMR1_IRQ_PEND.
1 Timer 1 IRQ Pending. Setting 1 to the bit will clear it.
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
3.7.6.3. Timer 0 Control Register(Default Value: 0x0000_0004)
Offset: 0x0010 Register Name: TMRO_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:8 |/ / /
7 R/W 0x0 TMRO_MODE.
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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.

TMRO_CLK_PRES.

Select the pre-scale of timer 0 clock source.
000: /1

001: 2

010: /4

011: 8

100: /16

6:4 R/W 0x0

101: /32

110: /64

111: /128 L
TMRO_CLK_SRC.

00:LOSC &\

3:2 R/W Ox1 01: 0SC24M
10:/
11:/
TMRO_RELOAD,

Rel
t
d tier erval value
e bits set, it can not be written again before it is cleared automatically.

o
1 R/W 0x0 e
‘Relo
fte
ROEN.

Timer 0 Enable.

0: Stop/Pause

1: Start

If the timer is started, 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 besetto 1.

In timer pause state, the interval value register can be modified. If the timer is
started again, and the Software hope 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. Timer O Interval Value Register(Default Value: 0x0000_0000)

Offset: 0x0014 Register Name: TMRO_INTV_VALUE_REG

Bit |Read/Write ‘Default/Hex Description
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TMRO_INTV_VALUE.
31:0 R/W 0x0 Timer O Interval Value.
The value setting should consider the system clock and the timer clock source.

3.7.6.5. 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).

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

Offset: 0x0020 Register Name: TMR1_CTRL_REG

Bit Read/Write | Default/Hex | Description

31:8 / / /

TMR1_MODE.
Time& mode

erval value reached, the timer will not disable
7 R/W 0x0

interval value reached, the timer will disable

R1_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

6:4 R/W 0x0

TMR1_CLK_SRC.
00:LOSC

3:2 R/W 0x1 01: 0SC24M
10:/

11:/

TMR1_RELOAD.

Timer 1 Reload.

0: No effect

1: Reload timer 1 Interval value

1 R/W 0x0

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 234



ALwiner

System

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

R/W

0x0

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

If the timer is started, 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 set to 1.

In timer pause state, the interval value register can be modified. If the timer is
started again, and the Software hope the current value register to down-count
from the new interval value, the reload bit and the enable bit

1 at the same time.

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

Offset: 0x0024

Bit Read/Write | Default/Hex | Description
TMR1_INTV_VA

31:.0 R/W 0x0

3.7.6.8. Timer 1 Curre

Offset: 0x0028

Register Name:TMR1_CUR_VALUE_REG

Bit d/Writ 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).

3.7.6.9. Counter Test Mode Register(Default Value: 0x0000_0000)

Offset: 0x0094 Register Name: CNT_TEST_REG
Bit Read/Write | Default/Hex | Description
31:1 / / /.
CNT64_TEST EN.
64-bit Counter Test Mode Enable.
0 R/W 0x0 0: Normal Mode
1: Test Mode.
In the Test Mode, this Counter Low/High registers will count simultaneously.
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3.7.6.10. 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/W1S 0x0
0: No effect
1: Watchdog interrupt enable.

3.7.6.11. Watchdog Status Register (Default Value: 0x0000_0000)

Offset: 0x00A4 Register Name:WDOG_IRQ_STA_REG

Bit Read/Write | Default/Hex | Description

31:1 / / /

WDOG_IRQ _PEND.
Watchdog IRQ P

0 R/W1C 0x0
0: No effect
ending,
3.7.6.12. Watchdog Control Regi aul lue: 0x0000_0000)

Offset: Ox Register Name:WDOG_CTRL_REG

Bit ad/Write Description

31:13 /

WDOG_KEY_FIELD.
Watchdog Key Field.

12:1 R/W 0x0 . - . R
Should be written at value 0xA57. 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 O

3.7.6.13. Watchdog Configuration Register (Default Value: 0x0000_0001)

Offset: 0x00B4 Register Name:WDOG_CFG_REG

Bit Read/Write | Default/Hex | Description

312 |/ / /
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1:0 R/W Ox1

WDOG_CONFIG.
00:/

01: to whole system
10: only interrupt
11:/

3.7.6.14. 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 tﬁ clo

X\

Watchdog 0 will not work.
0000: 16000 cycles (0.5s)
0001: 32000 cycles (1s)
0010: 64000 cycles (2s)

01: 384000 cycles (12s)
1010: 448000 cycles (14s)
1011: 512000 cycles (16s)
1100: /

1101:/
1110:/
1111:/

sou

is

rned off,

3:1 / /

/

0 R/W1S 0x0

WDOG_EN.

Watchdog Enable.

0: No effect

1: Enable the Watchdog

3.7.6.15. AVS Counter Control Register (Default Value: 0x0000_0000)

Offset: 0x00CO

Register Name: AVS_CNT_CTL_REG

Bit Read/Write | Default/Hex

Description

31:10 |/ /

/
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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 O

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. TH®couniél so \ZMM.
0: Disable

3.7.6.16. AVS Counter 0 Register (Default Value: 0x0000_0000) '

1: Enable &\

Offset: 0x00C4
Bit Read/Write | Default/Hex

0 for Audio/ Video Sync Application

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
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.

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

Offset: 0x00C8 Register Name:AVS_CNT1_REG
Bit Read/Write | Default/Hex | Description
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
31:0 R/W 0x0 internal 33-bit counter register can be set by software. The LSB bit of the 33-bit
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
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| not increase.

3.7.6.18. 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-bi unter. The
12-bit counter is used for counting the cycle leb 2 z clock.
When the 12-bit counter reaches (>= N) iviSQh valu ternal 33-bit
counter register will increase 1 and the it counter et to zero and
restart again.
It can be configured by software a

15:12 |/ / /
AVS_CNTO_D.

for
K
ber'N is from 1 to 0x7ff. The zero value is reserved.

11:0 R/W B e 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.

3.7.6.19. 64-bit Counter Control Register (Default Value: 0x0000_0000)

Offset: 0x0100

Register Name: CNT64_CTRL_REG

Bit Read/Write | Default/Hex | Description
31:3 / / /.
CNT64_CLK_SRC_SEL.
64-bit Counter Clock Source Select.
2 R/W 0x0
0: 0SC24M
1:/
CNT64_RL_EN.
1 R/W 0x0 _
64-bit Counter Read Latch Enable.
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0: no effect
1: to latch the 64-bit Counter to the Low/Hi registers and it will change to zero
after the registers are latched.

0 R/W

0x0

CNT64_CLR_EN.

64-bit Counter Clear Enable.

0: no effect

1: to clear the 64-bit Counter Low/Hi registers and it will change to zero after
the registers are cleared.

It is not recommended to clear this counter arbitrarily.

m NOTE

This 64-bit up-counter will start to count as soon as the System Power On finished.

3.7.6.20. 64-bit Counter Low Register (Default Value: 0x0000_0000)

Offset: 0x0104 Register Name: CNT64_LOW_REG
Bit Read/Write | Default/Hex | Description

CNT64_LO.
310 R 0x0 o

64-bit Counter

®

3.7.6.21. 64-bit Counter High Register (D e
Offset: 0x0108 r Name: CNT64_HIGH_REG
Bit Read/Write scription

CNT64_HI.
31.0 o

64-bit Counter [63:32].
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3.8. High Speed Timer

3.8.1. Overview

The high speed timer(HSTimer) module implements the timing and counting functions.The HSTimer has the following

features:

e  Timing clock is AHB1 that can provides more accurate timing clock, the normal working frequency is 200MHz

e Configurable 5 prescale factor

e Configurable 56-bit down timer

*  Supports 2 working modes: continuous mode and single mode

*  Supports test mode 4 6

*  Generates an interrupt when the count is decreased to 0

3.8.2. Block Diagram 60

v
ﬂ Interval Value H Enable Pending H IRQ ‘

AHBCLK

Continuous
mode

’

Figure 3-27. HSTimer Block Diagram

3.8.3. Operations and Functional Description

3.8.3.1. 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_TMR_CLK

HS_TMR_INTV_HI_REG: Initial of Counter Higher Bit
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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 Vaule of Counter Lower Bit

AHB1CLK: AHB1 Clock Frequency

HS_TMR_CLK: Time Prescale Ratio of Counter

3.8.3.2. Typical Application

AHBI
< i >e \
AH Blg:'i{ High Speed Timer ]0

The high speed timer is on AHB1, and th

The high speed timer has single €lock so . The high speed timer can generate interrupt.

The timeris a it 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.

e 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 O,
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 continuous timing and single timing.
*  Test mode: When the bit31 of HS_TMRO_CTRL_REG is set to the normal mode, then HS_TMR_INTV_LO_REG must
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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.

3.8.3.4. Operating Mode

3.8.3.4.1. HSTimer Initial

(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 factoggworking 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
HS_TMR_INTV_HI_REG. Write the bitl of HS_TMRO_CTRL_REG to load the initial v!ue. I

high speed timer, write the bitl and bit0 of HS_TMRO_CTRL_REG to reload the ihitiahvalue.
(4) Enable high speed timer: Write the bit[0] of HS_TMRO_CTRL_REG to enab& ed ti t

interru pit of HS_TMR_IRQ_EN_REG, when the counting time
nding,inte generates.
™ Q_STAS_REG to clear the interrupt pending.

e the interrupted process.

hi it register

stap, stage of

3.8.3.4.2. HSTimer Interrupt

(1) Enable interrupt: Write the correspo

of high speed timer reaches, the cor
(2) After enter the interrupt proc ite
(3) Resume the interrupt and centinue

3.8.4. grammi uidelines

Take making a 1us delay using HSTimerO for an instance as follow, AHB1CLK will be configurated as 100MHz and

n_mode,Single mode and 2 pre-scale will be selected in this instance.

writel(0x0, HS_TMRO_INTV_HI); //Set interval value Hi 0x0
writel(0x32, HS_TMRO_INTV_LO); //Set interval value Lo 0x32
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 HSTimerO
While(!(readl(HS_TMR_IRQ_STAT)&1)); //Wait for HSTimerO to generate pending
Writel(1,HS_TMR_IRQ_STAT); //Clear HSTimer0 pending

3.8.5. Register List

‘ Module Name Base Address
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| High Speed Timer 0x0300 5000

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 0O Interval Value Low Register

HS_TMRO_INTV_HI_REG 0x0028 HS Timer 0O Interval Value High Register

HS_TMRO_CURNT_LO_REG 0x002C HS Timer 0 Current Value Low Register

HS_TMRO_CURNT_HI_REG 0x0030 HS Timer 0 Current Value High Register

3.8.6. Register Description

3.8.6.1. HS Timer IRQ Enable Register (Default Value: 0x0000_0000)

Offset: 0x0000

Bit Read/Write Default/Hex
31:1 / /
0 R/W1S 0x0

/
HS_TMR
8 €€
: No ct
igh Speed Timer 0 Interval Value reached interrupt enable

3.8.6.2. Timer IRQ

gister(Default Value: 0x0000_0000)

Offset: 0x0 Register Name: HS_TMR_IRQ_STAS_REG
Bit Read/Write Default/Hex Description
31:1 / / /
HS_TMRO_IRQ_PEND.
High Speed Timer 0 IRQ Pending. Setting 1 to the bit will clear it.
0 R/W1C 0x0
0: No effect
1: Pending, High speed timer 0 interval value is reached

3.8.6.3. 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 O test mode. In test mode, the low register should be set to
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0x1, the high register will down counter. The counter needs to be reloaded.
0: Normal mode
1: Test mode
30:8 / / /
HS_TMRO_MODE.
High Speed Timer 0 mode.
; R/W 0x0 0: Contir.wuous mode. When interval value reached, the timer will not disable
automatically.
1: Single mode. When interval value reached, the timer will disable
automatically.
HS_TMRO_CLK
Select the pre-scale of the high speed timer 0 clock sources.
000: /1
001: 2
010: /4 ®
6:4 R/W 0x0
011: B
100: /16 \6
101:/
110:/
111:/
3:2 / /
SMRO
1 R/W1S 0x0
oad High Speed Timer O Interval Value
RO_EN.
High Speed Timer 0 Enable.
0: Stop/Pause
1: Start
If the timer is started, 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 besetto 1.
In timer pause state, the interval value register can be modified. If the timer is
started again, and the Software hope 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.

3.8.6.4. HS Timer 0 Interval Value Lo Register(Default Value: 0x0000_0000)

Offset: 0x0024

Register Name: HS_TMRO_INTV_LO_REG

Bit ’ Read/Write | Default/Hex

Description
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HS_TMRO_INTV_VALUE_LO.

31:.0 R/W 0x0 . )
High Speed Timer O Interval Value [31:0].

3.8.6.5. 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].

ﬂ“-’ H NOTE
The interval value register is a 56-bit register. When read or write the interval value, the Lo register sh be read
or written first. And the High register should be written after the Lo register. ®

3.8.6.6. HS Timer 0 Current Value Lo Register(Default Value: 0x0000_0000

Offset: 0x002C

Bit Read/Write | Default/Hex

31:.0 R/W

3.8.6.7. HS Timer 0 Cu

Offset: 0x0030 Register Name: HS_TMRO_CURNT_HI_REG
Bit ad/Wri Description
31:24 / /
HS_TMRO_CUR_VALUE_HI.
23:0 R/W 0x0 . .
High Speed Timer 0 Current Value [55:32].

m 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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3.9. PWM

3.9.1. Overview
The PWM is pulse width modulation module in the system domain. The PWM has the following features:

e Supports single pulse and cycle pulse output
e Supports frequency range from 0 to 24MHz
¢ Adjustable duty cycle from 0% to 100%

¢ The minimum resolution is 1/65536

3.9.2. Block Diagram

0SC24M > Channel > SpecnaI.CIock
Prescaler Gating

l Bypass
Mode Select

Figure 3-29. PWM Block Diagram

3.9.3. Operations and Functional Description

3.9.3.1. External Signal

The external signal of PWM has multiplexing function with other 1I/O pin. Configure multiplexing function of
GPIO(General Purpose Input Output) by software in Port Controller module to use PWM.

3.9.3.2. Clock and Reset

The clock source of PWM is 0SC24M. The PWM is on APB1 Bus. Ensure that open APB1 Bus gating and de-assert reset
signal when accessed to the PWM.
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3.9.3.3. Typical Application

PWM [——> P

Figure 3-30. PWM Application Diagram

3.9.3.4. Function Implemention o 6\
3.9.3.4.1. Clock Control \

QQHPRESGAL

1120
s 000
/240 ]

—l380 1 0011

CLK_GATING

0SC ) .

0111 PWMCLK

\—ta80
L —
24k 1 1001
T —-—
a8k |
-] —

Vil

PWM PIN

—» Bypass

Figure 3-31. PWM Clock Control

The clock controller part of PWM includes clock switch (CLK_GATING), prescale factor selecting (PWM_CH_PRESCAL)
and clock source bypass (PWM_BYPASS). Open CLK_GATING and configure prescale factor before used clock source,
the output clock(PWMCLK) is delivered to the PWM module. 0OSC24M clock source is bypassed directly to the PWM
output pin by clock source bypass part.
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3.9.3.4.2. Output Mode

| B

q—_ | Activelow

Active cycles

Active high

! |
! Active cycles |
Pusle Mode (S i

¢ \
Figure 3-32. PWM Output Mode

PWM supports cycle mode and single pulse mode.

Cycle mode: When the value of up-counter reaches Entire Cycle e value is eased to 0 , PWM continues to
count and outputs a continuous waveform.
Single pulse mode: When the value of -cg ter ﬁ tir es, the value is decreased to 0, PWM stops

counting and outputs a single pulse wave

3.9.3.4.3. Output Par 0

e state of PWM output waveform are decided by up-counter and comparator. The rule

Counter < (Entire Cycles-Active Cycles), output active state
Counter > (Entire Cycles-Active Cycles), output inactive state
Active state can be set to high level or low level.

Output waveform period = (0SC24M/PWM_CH_PRESCAL) ™ *PWM_CH_ENTIRE_CYS

Output active state time = (OSC24M/PWM_CH_PRESCAL) "' *PWM_CH_ENTIRE_ACT_CYS

Output inactive state time = ( OSC24M/PWM_CH_PRESCAL ) * *  ( PWM_CH_ENTIRE_CYS -
PWM_CH_ENTIRE_ACT_CYS)

Duty cycle = PWM_CH_ENTIRE_ACT_CYS /PWM_CH_ENTIRE_CYS

(2) Single pulse mode
Pulse width = (0SC24M/PWM_CH_PRESCAL) ™ *PWM_CH_ENTIRE_ACT_CYS
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3.9.3.5. Operating Mode

3.9.3.5.1. Clock Configuration

(1) Clock source bypass: After the bit 9 of PWM_CTRL_REG is enabled, PWM port can output OSC24M clock.
(2) Clock Gating: Enable the bit6 of PWM_CTRL_REG to use PWM clock.
(3) Prescale factor: Set the bit[3:0] of PWM_CTRL_REG to select corresponding prescale factor.

3.9.3.5.2. PWM Parameter

(1) Select mode: Select cycle mode or pulse mode by the bit7 of PWM_CTRL_REG.
(2) Output level: Select low level or high level by the bit5 of PWM_CTRL_REG.

(3) Initial value: Set PWM_CH_ENTIRE_ACT_CYS and PWM_CH_ENTIRE_CYS by PWM_‘PER®
3.9.4. Programming Guidelines 0‘ \

(1) The active cycles in PWM_CH_PERIOD must be less gan enti
(2) Read the bit28 of PWM_CTRL_REG before writing P

(@)

o
3.9.5. Register List
Module Name Base Ad S

PWM 0x0 A000

Register e Offset Description

PWM_CTRL_] 0x0000 PWM Control Register
PWM_CHO_PERIOD 0x0004 PWM Channel O Period Register
PWM_CH1_PERIOD 0x0008 PWM Channel 1 Period Register

3.9.6. Register Description

3.9.6.1. PWM Control Register(Default Value: 0x0000_0000)

Offset: 0x0000 Register Name: PWM_CTRL_REG
Bit Read/Write | Default/Hex Description
31:30 / / /
PWM1_RDY.
29 R 0x0 , _
PWM1 period register ready.
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0: PWML1 period register is ready to write
1: PWM1 period register is busy

28

0x0

PWMO_RDY.

PWMO period register ready.

0: PWMO period register is ready to write
1: PWMO period register is busy

27:25

/

24

R/W

0x0

PWM1_BYPASS.

PWM channell bypass enable.

If the bit is set to 1, PWM1'’s output is OSC24MHz.
0: Disable

1: Enable

23

R/W

0x0

PWM_CH1_PULSE_OUT_START.

PWM channel 1 pulse output start.
0: No effect L
1: Output 1 pulse.

The pulse width should be according t r[15:0],and the

22

R/W

0x0

PWM_CH1_
PWM channe

21

R/W

0x0

20

0x0

PWM_CH1_ACT_STATE.
PWM channel 1 active state.
0: Low Level

1: High Level

19

R/W

0x0

PWM_CH1_EN.

PWM channel 1 enable.
0: Disable

1: Enable

18:15

R/W

0x0

PWM_CH1_PRESCAL.

PWM channel 1 prescalar.

These bits should be setting before the PWM Channel 1 clock gate on.
0000: /120

0001: /180

0010: 240

0011: 360

0100: /480

0101:/
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0110:/
0111:/
1000: /12k
1001: 24k
1010: 36k
1011: /48k
1100: /72k
1101:/
1110:/
1111: 1

14:10

/

R/W

0x0

PWMO_BYPASS.

PWM channel 0 bypass enable.
If the bit is set to 1, PWMO’s output is OSC24MHz.
0: Disable L
1: Enable

R/W

0x0

PWM_CHO_PUL_START.

PWM channel 0 pulse output star,
0: No effect

1: Output 1 pt

according to the period 0 register[15:0],and the

to the active state.

R/W

/W

0x0

SCLK_CHO_GATING.

Gating the Special Clock for PIWMO
0: Mask

1: Pass

R/W

0x0

PWM_CHO_ACT_STA.

PWM channel 0 active state.
0: Low Level

1: High Level

R/W

0x0

PWM_CHO_EN.

PWM channel 0 enable.
0: Disable

1: Enable

3:0

R/W

0x0

PWM_CHO_PRESCAL.

PWM channel 0 prescalar.

These bits should be setting before the PWM channel 0 clock gate on.
0000: /120

0001: /180

0010: 240
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0011: 360
0100: /480
0101:/
0110:/
0111:/
1000: /12k
1001: 24k
1010: 36k
1011: /A8k
1100: /72k
1101:/
1110:/
1111: 1

3.9.6.2. PWM Channel 0 Period Register

Offset: 0x0004 Register Name: PWM_CHO_PERI

Bit Read/Write | Default/Hex | Description

PWM_CHO_ENWIRE_
Number of t i i M clock.

31:16 R/W UDF

register need to be modified dynamically, the PCLK should be faster
than the PWM CLK(PWM CLK = 24MHz/pre-scale).

PWM_CHO_ENTIRE_ACT_CYS
Number of the active cycles in the PWM clock.
0: O cycle

15:0 R UDF
1: 1 cycles

N : N cycles

N

— NOTE

The active cycles should be no larger than the period cycles.

3.9.6.3. PWM Channel 1 Period Register

Offset: 0x0008 Register Name: PWM_CH1_PERIOD

Bit Read/Write | Default/Hex | Description

PWM_CH1_ENTIRE_CYS

31:16 R/W UDF . .
Number of the entire cycles in the PWM clock.
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0:1cycle

1: 2 cycles

N: N+1 cycles

If the register need to be modified dynamically, the PCLK should be faster
than the PWM CLK(PWM CLK = 24MHz/pre-scale).

15:0 R/W

UDF

PWM_CH1_ENTIRE_ACT_CYS

Number of the active cycles in the PWM clock.
0: 0 cycle

1: 1 cycles

N : N cycles
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3.10. DMA

3.10.1. 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. DMA has the
following features.

¢ 12 channels DMA
*  Provides 32 peripheral DMA requests for data read and 32 peripheral DMA requests for data write
*  Supports script memory

e Supports transfer with linked list

o
* DRQresponse includes wait mode and handshake mode
*  Memory Devices supports non-aligned transform
¢ DMA channel supports pause function 0

3.10.2. Block Diagram ®

DMA_CLK GATE
-

—

Memory Bus

—

DMA_MPORT

DMA_ARBITER

DMA_FIFO CTRL

Figure 3-33. DMA Block Diagram

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 polling
mechanism. When the DMA requests from two peripherals are valid simultaneously, if DMA_ARBITER is non-idle ,the
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next channel of the current channel has the higher priority; if DMA_ARBITER is idle, the channelO has the highest
priority, whereas the channelll has the lowest priority.

DMA_MPORT: Receive read/write requirement of DMA_ARBITER ,and convert to the corresponding MBUS access.
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 12 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 if the current channel transfer finished through the linked information in descriptor.

o \
3.10.3.1. Clock and Reset \
DMA is on AHB1.The clock of AHB1 influences the transfer efficiency of D

3.10.3.2. Typical Application
®
a0\
&\ 4>< Device 0

3.10.3. Operations and Functional Description

0 4( Device 1 )
O 4( Device 2 )
4( Device 3 )

AHB Slave Interface DMA BUS

Interface
4( Device 4 )
4( Device 5 )
4( Device n )

| S —

Figure 3-34. DMA Typical Application Diagram
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3.10.3.3. DRQ Type

Table 3-8. DMA DRQ Table

Source DRQ Type

Destination DRQ Type

port0 SRAM port0 SRAM
portl DRAM portl DRAM
port2 port2
port3 12S/PCMO-RX port3 12S/PCMO-TX
port4 12S/PCM1-RX port4 12S/PCM1-TX
port5 12S/PCM2-RX port5 12S/PCM2-TX
port6 Audio Codec port6 Audio Cod
port7 DMIC port7
port8 port8
port9 port9 ®
portl0 NANDO portl0
portll portll
portl2 GPADC
portl3
portl4 UARTO-RX UARTO-TX
portl5 UART1-RX UART1-TX
portl6 UART2-TX
portl7 UART3-TX
portl8
portl9 portl9
port20
port21
P10-RX port22 SPIO-TX
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_EPS
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3.10.3.4. DMA Descriptor

Configuration

Source
Address

Destination
Address

Byte Counter

Parameter

Link \
Figure 3-35. DMA Descriptor 6

DMA descriptor is the configuration information of DMA transfer th orking mode. Each

at
descriptor includes 6 words, in turn, configuration, source address, destm0 ounter, parameter, link.
Configuration : Configure the following |nformat|on by e
address is fixed during transfer; linear mode indicates

*  DRQtype of source and destination
*  Transferred address count mode :
the address is increasing durij
. gth : h is\the amount of DMA transferred data in one-shot valid DRQ. The block

it mode.

Source Addre figure the transferred source address.
Destination Address: Configure the transferred destination address.

DMA reads data from the source address, then writes data to the destination address.

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.

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.

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 OXxFFFFF800, the value of the link is considered the descriptor
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address of the next package.

No.1 No.2 No.(N-1) No.N
Package Package Package 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

Parameter

Byte Counter

Link

Parameter

Byte Counter

Link

Parameter

Byte Counter

Link

Param r

X FFINER80

Figure 3-36. DMA Chain Transfer

e

3.10.3.5. Interrupt

o
The half package interrupt is enabled, e ha @ ge interrupt after the half package transfer completes.
The total package interrupt is enabled, sen ackagé’end interrupt after the total package transfer completes.
The total queue interrupt is e A ds queue end interrupt after the total queue completes. Notice that
when CPU does not respond to ts titely, or two DMA interrupts generate very closely, the later interrupt

may overri for

3.10.3.6. S jt

DMA supports system Trustzone, and supports DMA channel secure mode. Each DMA channel is secure by default.
When system Trustzone is enabled, DMA is secure, only the secure devices can access DMA.

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.

3.10.3.7. Clock Gating

DMA CLK GATE module is the clock module of auto-controlled 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-open when the system accesses the current DMA
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channel register and DMA channel is enabled. When DMA transfer is completed, DMA channel clock can auto-close
after 16 HCLK delay, meanwhile the clock of the corresponding channel control and FIFO control will be closed.

The clock gating of the common part indicates the clock of the common circuit can auto-close 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.

3.10.3.8. 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 i i na al through
block and wait counter. The transformed principle is as follows.
*  When DMA detects the external request signal valid, DMA s 0 Operate device, the internal DRQ always

holds high level before the block operating amount
*  When the transfer amount of DMA ‘aches peratihg amount, the internal DRQ pulls low
automatically.

e After the internal DRQ holds low a cycle of wait counter times, DMA restarts to detect

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

automatically; meanwhile within the last operation , 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.

e 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 K DEVICE
o
udate
ing DX
o POV active s

O Figure 3-37. DMA Transfer Mode

3.10.3.9. li nt Function

The DMA supports address alignment of non-l10 devices, that is when the start address of non-lIO 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-I0 type, and the start address is 0x86, then DMA firstly aligns 26-byte burst transfer to OxAO, then
DMA transfers by 64-byte burst(maximum transfer amount of MBUS allowed). The address alignment function helps
to improve the DRAM access efficiency.

10 devices does 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.
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3.10.3.10. Operating Mode
3.10.3.10.1. 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.

* Toavoid 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.

3.10.3.10.2. DMA Transfer Process ® \
The DMA transfer process is as follows. \
(1) Request DMA channel, and judge the idle state of the channel by theﬂ: DMA channel.

le
(2) Write the descriptor with 6-word into memory, tk desca o) ligned. Refer to 3.10.3.4 DMA

o DMA_EN_REG.

descriptor in detail.
(3) Write the start address of storing des
(4) Enable DMA channel, and write the @arresp@hding
(5)
(6)

DMA obtains the descriptor informati

~

ag completed, DMA sends Half Package Transfer Interrupt; when
kage End Transfer Interrupt. These interrupt status can be read by

(7) _PAU_REG sume the data transfer.
(8) package transfer, DMA decides to start the next package transfer or end the transfer by

starts to it. When the transfer ends, DMA sends Queue End Transfer Interrupt.
(9) Disable the DMA channel.
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Request DMA

Write DMA transfer configuration
information to memory

A
Write Starting address of
configuration information to
DMA_DESC_ADDR_REG

v

Enable DMA channel

A 4
®

DMA Obtain descriptor information

4

Half-Pend M
=

Resume?
A

Yes

End-Pend

A 4

‘DMA transfer end’

Figure 3-38. DMA Transfer Process

3.10.3.10.3. 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.
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3.10.4. Programming Guidelines

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 32byte 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 channe scriptor
do{

®
If(mem_address == read|(0x01C02000 + 0x100 + 0x08));
break;
twhile(1); //Make sure writing operation valid
writel(0x000000001, 0x01C02000 + 0x100 + 0x00);  // Enable D annelo tra r

DMA supports increasing data package in tran?r, ther fe ints t@ note here.

t d
age. Wh

r

*  When the value of DMA Channel D
got back the descriptor of th

er is OxFFFFF800, it indicates that DMA channel has
A channel completed the package data transfer, DMA
channel will stop automati tra
If needing increase at first it is essential to judge that whether DMA channel has got back the

@ data package, DMA channel need start again. If DMA is not transmitting the last

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 need 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.

3.10.5. Register List

Module Name Base Address

DMA 0x0300 2000
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Register Name Offset Description

DMA_IRQ_EN_REGO 0x0000 DMA IRQ Enable Register 0
DMA_IRQ_EN_REG1 0x0004 DMA IRQ Enable Register 1
DMA_IRQ_PEND_REGO 0x0010 DMA IRQ Pending Register 0
DMA_IRQ_PEND_REG1 0x0014 DMA IRQ Pending Register 1
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=0~11)
DMA_PAU_REG 0x0100+N*0x0040+0x0004 DMA Channel Pause Register(N=0~1
DMA_DESC_ADDR_REG 0x0100+N*0x0040+0x0008 DMA Channel Start Address Register(
DMA_CFG_REG 0x0100+N*0x0040+0x000C DMA Channel Configuration Re

DMA_CUR_SRC_REG

0x0100+N*0x0040+0x0010

DMA_CUR_DEST_REG

0x0100+N*0x0040+0x0014

DMA_BCNT_LEFT_REG

0x0100+N*0x0040+0x0018

DMA_PARA_REG

0x0100+N*0x0040+0x001C

DMA_MODE_REG

0x0100+N*0x0040+0x00

DMA_FDESC_ADDR_REG

0x0100+N*0x0040+0x00

DMA_PKG_NUM_REG

0x0100+N*0

3.10.6. Register Descri

3.10.6.1. A IRQE ste

Offset: Ox

0

Default Value: 0x0000_0000)

Register Name: DMA_IRQ_EN_REGO

Bit

rite

Default/Hex | Description

31

/ /

30

R/W

0x0
0: Disable

1: Enable

DMA7_QUEUE_IRQ_EN
DMA 7 Queue End Transfer Interrupt Enable.

29

R/W

0x0
0: Disable

1: Enable

DMA7_PKG_IRQ_EN
DMA 7 Package End Transfer Interrupt Enable.

28

R/W

0x0
0: Disable

1: Enable

DMA7_HLAF_IRQ_EN
DMA 7 Half Package Transfer Interrupt Enable.

27

/

/ /
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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 Enabl®
22 R/W 0x0 .

0: Disable

1: Enable

DMA5_PKG_IRQ_EN

DMA 5 Package End Transfefinterrupt Enable.
21 R/W 0x0 .

e Transfer Interrupt Enable.

20 R/W 0x0
19 /

DMA4_QUEUE_IRQ_EN

DMA 4 Queue End Transfer Interrupt Enable.
18 R/W 0 .

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
8 R/W 0x0 .
0: Disable
1: Enable
7 / /
Transfer Interrupt Enable.
6 R/W 0x0 ‘
MA1_PKG_IRQ_EN
DMA 1 Package End Transfer Interrupt Enable.
5 R/W .
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
DMAOQ_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 N -RQ_

DMA 0 Half Package Transfer Interrupt Enable.
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0: Disable
1: Enable

3.10.6.2. DMA IRQ Enable Registerl (Default Value: 0x0000_0000)

Offset: 0x0004 Register Name: DMA_IRQ_EN_REGO
Bit Read/Write Default/Hex | Description
31:15 / / /

DMA11_QUEUE_IRQ_EN

DMA 11 Queue End Transfer Interrupt Enable.
14 R/W 0x0 .

0: Disable

1: Enable

DMA11_PKG_IRQ_EN

DMA 11 Package End Transfer Interrupt Enable.
13 R/W 0x0 . ®

0: Disable

1: Enable

DMA11_HLAF_IRQ_EN

DMA 11 Half Package Trans
12 R/W 0x0 i

0: Disable

1: Enable
11 / /

d Transfer Interrupt Enable.

10 R/W 0x0 A

DMA10_PKG_IRQ_EN

DMA 10 Package End Transfer Interrupt Enable.
9 R/W .

0: Disable

1: Enable

DMA10_HLAF_IRQ_EN

DMA 10 Half Package Transfer Interrupt Enable.
8 R/W 0x0 ,

0: Disable

1: Enable
7 / / /

DMA9_QUEUE_IRQ_EN

DMA 9 Queue End Transfer Interrupt Enable.
6 R/W 0x0 .

0: Disable

1: Enable

DMA9_PKG_IRQ_EN

DMA 9 Package End Transfer Interrupt Enable.
5 R/W 0x0 ,

0: Disable

1: Enable

DMA9_HLAF_IRQ_EN
4 R/W 0x0

DMA 9 Half Package Transfer Interrupt Enable.
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0: Disable
1: Enable

3 / / /

DMA8_QUEUE_IRQ_EN
DMA 8 Queue End Transfer Interrupt Enable.
0: Disable
1: Enable

2 R/W 0x0

DMA8_PKG_IRQ_EN
DMA 8 Package End Transfer Interrupt Enable.
0: Disable
1: Enable

1 R/W 0x0

DMAS8_HLAF_IRQ_EN

DMA 8 Half Package Transfer Interrupt Enable.
0: Disable

1: Enable L

0 R/W 0x0

3.10.6.3. DMA IRQ Pending Status Register 0 (Default Value: 0x0000_0000

Offset:0x0010 Register

Bit Read/Write Default/Hex #
31 / /

30 R/W1C 0

: No effect

1: Pending

DMA7_PKG_IRQ_PEND
DMA 7 Package End Transfer Interrupt Pending. Setting 1 to the bit will
29 0x0 clear it.

0: No effect

1: Pending

DMA7_HLAF_IRQ_PEND.

DMA 7 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
28 R/W1C 0x0 clear it.

0: No effect

1: Pending

27 / / /

DMA6_QUEUE_IRQ_PEND.

DMA 6 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
26 R/W1C 0x0 clear it.

0: No effect

1: Pending

25 R/W1C 0x0 DMAG6_PKG_IRQ_PEND.
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DMA 6 Package End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

DMA6_HLAF_IRQ_PEND.
DMA 6 Half Package Transfer Interrupt Pending. Setting 1 to the bit will

24 R/W1C 0x0 clear it.
0: No effect
1: Pending
23 / / /

DMA5_QUEUE_IRQ_PEND.
DMA 5 Queue End Transfer Interrupt Pending. Setting 1L,to the bit will
22 R/W1C 0x0 clearit.

0: No effect

1: Pending

®
DMAS_PKG_IRQ_PEND.
DMA 5 Package End Transfer Interr end&t
21 R/W1C 0x0 clear it.

0: No effect
1: Pending

er Interrupt Pending. Setting 1 to the bit will

20 R/W1C 0x0

19 /

DMA4_QUEUE_IRQ_PEND.

DMA 4 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
18 R/W1C 0x0 clear it.

0: No effect

1: Pending

DMA4_PKG_IRQ_PEND.

DMA 4 Package End Transfer Interrupt Pending. Setting 1 to the bit will
17 R/W1C 0x0 clear it.

0: No effect

1: Pending

DMA4_HLAF_IRQ_PEND.

DMA 4 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
16 R/W1C 0x0 clear it.

0: No effect

1: Pending

15 / / /

DMA3_QUEUE_IRQ_PEND.

14 R/W1C 0x0 _ _ o
DMA 3 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
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clearit.
0: No effect
1: Pending.

DMA3_PKG_IRQ_PEND.
DMA 3 Package End Transfer Interrupt Pending. Setting 1 to the bit will
13 R/W1C 0x0 clear it.

0: No effect

1: Pending

DMA3_HLAF_IRQ_PEND.
DMA 3 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
12 R/W1C 0x0 clear it.

0: No effect

1: Pending

11 / / /

DMA2_QUEUE_IRQ_PEND. ®

DMA 2 Queue End Transfer Interrupt\Pending. Setti the bit will
10 R/W1C 0x0 clear it.

0: No effect
1: Pending

errupt Pending. Setting 1 to the bit will
9 R/W1C 0x0

LAF_IRQ_PEND.

MA 2 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
8 1C 0 clear it.

0: No effect

1: Pending

7 / /

DMA1_QUEUE_IRQ_PEND.

DMA 1 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
6 R/W1C 0x0 clear it.

0: No effect

1: Pending

DMA1_PKG_IRQ_PEND.

DMA 1 Package End Transfer Interrupt Pending. Setting 1 to the bit will
5 R/W1C 0x0 clear it.

0: No effect

1: Pending

DMA1_HLAF_IRQ_PEND.

DMA 1 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

4 R/W1C 0x0
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1: Pending

/

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

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

R/W1C

0x0

DMAO_HLAF_IRQ_PEND.
DMA 0 Half Package Transfer Interrupt Pending. Setting 1 t@'the bit will

0: No effect
1: Pending

3.10.6.4. DMA IRQ Pending Status Register 1 (Default

clear it. ®
00

Offset:0x0014

Bit

Read/Write

Res
Default/He :

31:15

/

/

14

1C

A1l QUEUE_IRQ_PEND.
DMA 11 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.
0: No effect
1: Pending

13

R/W1C

0x0

DMA11_PKG_IRQ_PEND.

DMA 11 Package End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

12

R/W1C

0x0

DMA11_HLAF_IRQ_PEND.

DMA 11 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect

1: Pending

11

/

10

R/W1C

0x0

DMA10_QUEUE_IRQ_PEND.

DMA 10 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
clear it.

0: No effect
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1: Pending

DMA10_PKG_IRQ_PEND.

DMA 10 Package End Transfer Interrupt Pending. Setting 1 to the bit will
9 R/W1C 0x0 clear it.

0: No effect

1: Pending

DMA10_HLAF_IRQ_PEND.
DMA 10 Half Package Transfer Interrupt Pending. Setting 1 to the bit will

8 R/W1C 0x0 clear it.
0: No effect
1: Pending
7 / / /

DMA9_QUEUE_IRQ_PEND.

DMA 9 Queue End Transfer Interrupt Pending. Setting 1 he bit will
6 R/W1C 0x0 clear it. ®

0: No effect

1: Pending

DMA9_PKG_IRQ_PEND.
DMA 9 Package End Transfaginterrupt Pe g. Setting 1 to the bit will
5 R/W1C 0x0 clear it.

4 R/W1C 0

: No effect

1: Pending

3 / /

DMA8_QUEUE_IRQ_PEND.

DMA 8 Queue End Transfer Interrupt Pending. Setting 1 to the bit will
2 R/W1C 0x0 clear it.

0: No effect

1: Pending

DMAS8_PKG_IRQ_PEND.

DMA 8 Package End Transfer Interrupt Pending. Setting 1 to the bit will
1 R/W1C 0x0 clear it.

0: No effect

1: Pending

DMA8_HLAF_IRQ_PEND.

DMA 8 Half Package Transfer Interrupt Pending. Setting 1 to the bit will
0 R/W1C 0x0 clear it.

0: No effect

1: Pending
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3.10.6.5. DMA Security Register (Default Value: 0x0000_0000)

Offset:0x0020

Register Name: DMA_SEC_REG

Bit

Read/Write

Default/Hex

Description

31:12

/

/

/

11

R/W

0x0

DMA11_SEC

DMA channel 11 security.
0: Secure

1: Non-secure.

10

R/W

0x0

DMA10_SEC

DMA channel 10 security.
0: Secure

1: Non-secure.

R/W

0x0

DMA9_SEC

DMA channel 9 security.
0: Secure

1: Non-secure.

R/W

0x0

DMAS8_SEC
DMA channel 8 securi

0: Secure

R/W

0x0

R/W

DMA channel 6 security.

0: Secure
1: Non-secure.

R/W

0x0

DMAS5_SEC

DMA channel 5 security.
0: Secure

1: Non-secure.

R/W

0x0

DMA4_SEC

DMA channel 4 security.
0: Secure

1: Non-secure.

R/W

0x0

DMA3_SEC

DMA channel 3 security.
0: Secure

1: Non-secure.

R/W

0x0

DMA2_SEC
DMA channel 2 security.
0: Secure
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1: Non-secure.

DMA1_SEC
DMA channel 1 security.

1 R/W 0x0
0: Secure
1: Non-secure.
DMAOQ_SEC
DMA channel 0 security.
0 R/W 0x0

0: Secure
1: Non-secure.

3.10.6.6. DMA Auto Gating Register (Default Value: 0x0000_0000)

Offset:0x0028 Register Name: DMA_AUTO_GATE_REG
Bit Read/Write Default/Hex Description ®
31:3 / / /
DMA_MCLK_CIRCUIT.
5 R/W X0 DMA MCLK interface circuita
0: Auto gating enabl
1 R/W 0x0 0 gating bit.
A_CHAN_CIRCUIT.
0 0 MA channel circuit auto gating bit.

H yor

0: Auto gating enable
1: Auto gating disable

When initializing DMA Controller, the bit2 of DMA_AUTO_GATE_REG should be set up.

3.10.6.7. DMA Status Register (Default Value: 0x0000_0000)

Offset:0x0030 Register Name: DMA_STA_REG
Bit Read/Write Default/Hex Description
31 / / /
MBUS FIFO Status
30 R 0x0 0: Empty
1: Not Empty
29:12 / / /
1 R 0x0 DMA11_STATUS
DMA Channel 11 Status.
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0: Idle
1: Busy

10 R

0x0

DMA10_STATUS

DMA Channel 10 Status.
0: Idle

1: Busy

0x0

DMA9_STATUS

DMA Channel 9 Status.
0: Idle

1: Busy

0x0

DMAB8_STATUS

DMA Channel 8 Status.
0: Idle

1: Busy

0x0

DMA7_STATUS ®
DMA Channel 7 Status.
0: Idle

1: Busy

0x0

DMAG6_STATUS

0x0

DMA4_STATUS

DMA Channel 4 Status.
0: Idle

1: Busy

0x0

DMA3_STATUS

DMA Channel 3 Status.
0: Idle

1: Busy

0x0

DMA2_STATUS

DMA Channel 2 Status.
0: Idle

1: Busy

0x0

DMA1_STATUS

DMA Channel 1 Status.
0: Idle

1: Busy

0x0

DMAO_STATUS
DMA Channel 0 Status.
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0: Idle

1: Busy
3.10.6.8. DMA Channel Enable Register (Default Value: 0x0000_0000)
Offset:0x0100+N*0x0040+0x0000(N=0~11) | 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

®
3.10.6.9. DMA Channel Pause Register (Default Value: 0x0000_0000)
Offset:0x0100+N*0x0040+0x0004(N=0~11) | Register Name: DMA_PAU_R
Bit Read/Write Default/Hex Description
31:1 / /
0 R/W 0x0
0+N*0x0040+0x0008(N=0~11) | Register Name: DMA_DESC_ADDR_REG
Default/Hex | Description

DMA_DESC_ADDR
31:0 R/W 0x0 DMA Channel Descriptor Address.

The Descriptor Address must be word-aligned.
3.10.6.11. DMA Channel Configuration Register (Default Value: 0x0000_0000)
Offset:0x0100+N*0x0040+0x000C(N=0~11) | 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: 8-bit

01: 16-bit
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10: 32-bit
11: 64-bit

DMA_ADDR_MODE.

DMA Destination Address Mode
0: Linear Mode

1: 10 Mode

24 R 0x0

DMA_DEST_BLOCK_SIZE.
DMA Destination Block Size.
00:1

01:4

10: 8

11:16

23:22 R 0x0

DMA_DEST_DRQ_TYPE.
21:16 R 0x0 DMA Destination DRQ Type
The details in DRQ Type and Port Correspo‘ing

15:11 / / /

DMA_SRC_DATA_WIDTH.
DMA Source Data Width.
00: 8-bit

01: 16-bit

10:9 R 0x0

8 R 0x0
: Linear Mode

110 Mode

DMA_SRC_BLOCK_SIZE.
DMA Source Block Size.
00:1

01:4

10: 8

11:16

7:6 0x0

DMA_SRC_DRQ_TYPE.
5:0 R 0x0 DMA Source DRQ Type
The details in DRQ Type and Port Corresponding Relation.

3.10.6.12. DMA Channel Current Source Address Register (Default Value: 0x0000_0000)

Offset:0x0100+N*0x0040+0x0010(N=0~11) | Register Name: DMA_CUR_SRC_REG

Bit Read/Write Default/Hex | Description
DMA_CUR_SRC.
31:0 R 0x0
DMA Channel Current Source Address, read only.
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3.10.6.13. DMA Chacnnel Current Destination Address Register (Default Value: 0x0000_0000)
Offset:0x0100+N*0x0040+0x0014(N=0~11) | Register Name: DMA_CUR_DEST_REG
Bit Read/Write Default/Hex | Description

DMA_CUR_DEST.
31:.0 R 0x0 -~ o
DMA Channel Current Destination Address, read only.
3.10.6.14. DMA Channel Byte Counter Left Register (Default Value: 0x0000_0000)
Offset:0x0100+N*0x0040+0x0018(N=0~11) | 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.
3.10.6.15. DMA Channel Parameter Register (Default Value: 0x0000_0000
Offset:0x0100+N*0x0040+0x001C(N=0~11) Register
Bit Read/Write Default/Hex
31:8 / /
7:0 R
Wait
3.10.6.16 A Mod (Default Value: 0x0000_0000)
Offset:0x0200+N*0x0040+0x0028(N=0~11) | Register Name: DMA_MODE_REG
Bit rite Default/Hex Description
314 / / /
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 / / /
3.10.6.17. DMA Former Descriptor Address Register (Default Value: 0x0000_0000)
Offset:0x0100+N*0x0040+0x002C(N=0~11) | Register Name: DMA_FDESC_ADDR_REG
Bit ’ Read/Write | Default/Hex Description
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31:0 R

0x0

DMA_FDESC_ADDR.
This register is used to store the former value of DMA Channel Descriptor
Address Register.

3.10.6.18. DMA Package Number Register (Default Value: 0x0000_0000)

Offset:0x0100+N*0x0040+0x0030(N=0~11)

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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3.11. GIC

3.11.1. Interrupt Source

Interrupt Number

Interrupt Source

Interrupt Vector

Description

0 SGI O 0x0000 SGI O interrupt
1 SGI1 0x0004 SGI 1 interrupt
2 SGI 2 0x0008 SGI 2 interrupt
3 SGI 3 0x000C SGI 3 interrupt
4 SGl 4 0x0010 SGI 4 interrupt
5 SGI 5 0x0014 SGI 5 interrupt ®
6 SGI 6 0x0018 SGI 6 inter

7 SGI 7 0x001C

8 SGI 8 0x0020

9 SGI9 0x0024

10 SGI 10 0x0028

11 SGI 11

12 SGI 12 Gl 12 interrupt
13 SGI 13 SGI 13 interrupt
14 SGl 14 SGI 14 interrupt
15 SGI 15 SGI 15 interrupt
16 P PPI O interrupt
17 0x0044 PPI 1 interrupt
18 0x0048 PPI 2 interrupt
19 P 0x004C PPI 3 interrupt
20 PPI 4 0x0050 PPl 4 interrupt
21 PPI 5 0x0054 PPI 5 interrupt
22 PPI 6 0x0058 PPI 6 interrupt
23 PPI 7 0x005C PPI 7 interrupt
24 PPI 8 0x0060 PPI 8 interrupt
25 PPI9 0x0064 PPI 9 interrupt
26 PPI 10 0x0068 PPI 10 interrupt
27 PPI 11 0x006C PPI 11 interrupt
28 PPI 12 0x0070 PPI 12 interrupt
29 PPI 13 0x0074 PPI 13 interrupt
30 PPI 14 0x0078 PPI 14 interrupt
31 PPI 15 0x007C PPI 15 interrupt
32 UARTO UARTO interrupt
33 UART1 UART1 interrupt
34 UART2 UART2 interrupt
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Interrupt Number | Interrupt Source Interrupt Vector Description
35 UART3 UART3 interrupt
36 TWIO TWIO interrupt
37 TWI1 TWI1 interrupt
38 TWI2 TWI2 interrupt
39 TWI3 TWI3 interrupt
40 TWI4 TWI4 interrupt
41 SPIO SPIO interrupt
42 SPI1 SPI1 interrupt
43
44
45 GPADC GPADC interrupt
46 THERMAL_SENSOR THERMAL_SENSOR interrupt
47 ' Py
48 12S/PCMO 12S/PCMO interru
49 12S/PCM1
50 12S/PCM2
51 DMIC
52 Audio Codec_DET
53 Audio Codec
54 USB2.0_OTG_DEVI ® B2.0_OTG_DEVICE interrupt
55 USB2.0_OTG_EHCI USB2.0_OTG_EHCI interrupt
56 USB2.0_OTG_OHC USB2.0_OTG_OHClI interrupt
57 USB2.0_HOST_EHCI interrupt
58 USB2.0_HOST_OHClI interrupt
59
60
61
62
63 DRAM DRAM interrupt
64 NAND NAND interrupt
65 SMHCO SMHCO interrupt
66 SMHC1 SMHC1 interrupt
67 SMHC2 SMHC2 interrupt
68 IOMMU IOMMU interrupt
69 PSI PSl interrupt
70 DMA DMA interrupt
71 MBOX MBOX interrupt
72 SPINLOCK SPINLOCK interrupt
73 HSTIMERO HSTIMERO interrupt
74
75 TIMERO TIMERO interrupt
76 TIMER1 TIMER1 interrupt

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 282



ALwiner

System
Interrupt Number | Interrupt Source Interrupt Vector Description
77 WDOG Watchdog interrupt
78 GPIOB GPIOB interrupt
79 GPIOF GPIOF interrupt
80 GPIOG GPIOG interrupt
81 GPIOH GPIOH interrupt
82 CLK_DET Clock Detect interrupt
83 BUS_TIMEOUT Bus Timeout interrupt
84 MIPI_DSIO MIPI_DSIO interrupt
85 MIPI_DSI1 MIPI_DSI1 interrupt
86 TCON_LCDO TCON_LCDO interrupt
87 TCON_LCD1 TCON_LCD1 interrupt
88 EDP_TXO EDP_TXO interrupt
89 CSI_DMAO CSI_DMAO interapt
90 CSI_DMA1 CSI_DMAL1 interru
91
92
93 CSI_PARSERO t
94
95 CSI_CcCIo O interrupt
96
97
98
99
100 DE interrupt
DE-ROT interrupt
GPU interrupt request

PU1-IRQJOB Job interrupt request
105 GPU2-IRQMMU MMU interrupt request
106 CE_NS CE_NS interrupt
107 CE_S CE_S interrupt
108 VE VE interrupt
109 VP9 VP9 interrupt
110 CPUIDLE CPUIDLE interrupt
111 R_GPIOM R_GPIOM interrupt
112 External NMI External NMI interrupt
113 R_TIMERO R_TIMERO interrupt
114 R_TIMER1 R_TIMER1 interrupt
115 R_TIMER2 R_TIMER2 interrupt
116 R_TIMER3 R_TIMER3 interrupt
117 R_AlarmO R_AlarmO interrupt
118 R_Alarml R_Alarm1 interrupt
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Interrupt Number

Interrupt Source

Interrupt Vector

Description

119

R_WDOG

R_WDOG interrupt

120

R_TWDOG

TWDOG interrupt

121

R_GPIOL

R_GPIOL interrupt

122

R_UARTO

R_UARTO interrupt

123

R_TWIO

R_TWIO interrupt

124

R_TWI1

R_TWI1 interrupt

125

R_TWI2

R_TWI2 interrupt

126

R_RSB

R_RSB interrupt

127

R_SPI

R_SPl interrupt

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146
147

148

149

150

151

152

153

154

155

156

157

158

159

160

CO_CTIO

CO_CTIO interrupt
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Interrupt Number

Interrupt Source

Interrupt Vector

Description

161 co_cmn CO_CTI1 interrupt

162 CO_CTI2 CO_CTI2 interrupt

163 CO_CTI3 CO_CTI3 interrupt

164 CO_COMMTX0 CO_COMMTXO interrupt
165 CO_COMMTX1 CO_COMMTX1 interrupt
166 CO_COMMTX2 CO_COMMTX2 interrupt
167 CO_COMMTX3 CO_COMMTX3 interrupt
168 CO_COMMRX0 CO_COMMRXO interrupt
169 CO_COMMRX1 CO_COMMRX1 interrupt
170 CO_COMMRX2 CO_COMMRX2 interrupt
171 CO_COMMRX3 CO_COMMRX3 interrupt
172 CO0_PMUO CO_PMUOQ interrupt

173 Co_PmMuU1 CO_PMU1 interwt

174 C0_PMU2 CO_PMU2 interru

175 CO0_PMU3

176 CO_INT_ERROR

177 CO_AXI_WR

178 CO_AXI_RD
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3.12. Message Box

3.12.1. Overview

Message Box(MSGBOX) provides interrupt communication mechanism for on-chip processor. The module has the
following features:

*  The communication parties transmit information through channel
*  FIFO depth is 4 x 32 bits

*  The communication parties are CPUS and CPUX

*  Interrupt alarm function Py 6\

3.12.2. Block Diagram

For use?ri(iJ?
ASGBOX_IRQ_EN_REG_0
MSGBOX_IRQ_STATUS_REG_0

For userl
MSGBOX_IRQ_EN_REG_1 i
MSGBOX_IRQ_STATUS_REG_1

USER1

MSGBO);ii\i/Iessage Queué}ﬁ (m
:from0to 7)

| MSGBOX_FIFO_STATUS_REG_M |

p | MSGBOX_MSG_STATUS REGM |

Four Message FIFO

MSGBOX_MSG_REG_M i

Figure 3-39. Message Box Block Diagram
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3.12.3. Operations and Functional Descriptions

3.12.3.1. Clock and Reset
MSGBOX is on AHB1 bus. To access MSGBOX, perform the following steps about AHB1 bus:
Stepl: De-assert MSGBOX reset signal.

Step2: Open MSGBOX gating signal.

3.12.3.2. Typical Application

®
Two different CPU can build communication by configuring MSGBOX. The commun np 3 Pidirecti
channels. If a party is receiver, then another is transmitter. During communication progess, théscurrent status can be

judged through interrupt or FIFO status.
“
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A,

Configure as
receiver

!

Enable reception
IRQ

Receive a message?

START

MSG Queue configure as
transmitter or receiver?

Configure as
transmitter

Read
MSGBOXM_MSG_REG
to fetch the message

No message in the
FIFO Queue?

IRQ Handler

3.12.3.3. Function Implemention

3.12.3.3.1. Transmitter and Receiver Mode

Check: FIFO full?
or 4 messages in FIFO Queue?

Figure 3-40. Message Box Typical Application Chart

User0 and Userl can be configured as transmitter or receiver, but UserO and Userl cannot configure as same mode in

the same channel, that is, UserO is transmitter, Userl must be receiver; UserO is receiver, Userl must be transmitter.
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3.12.3.3.2. Interrupt

Interrupt has two types:

e Asreceiver, when received new information, the interrupt signal can generate.
e Astransmitter, when channel FIFO is not full, the interrupt signal can generate.

Eight channels can configure the interrupt enable bit individually, but interrupt controller only has a MSGBOX interrupt
number.

3.12.3.3.3. FIFO Status

*  When channel FIFO is not full, the value of FIFO_FULL_FLAG is 0, at this time ,FIFO caexecu ite operation.

*  When channel FIFO is full, the value of FIFO_FULL_FLAG is 1, at this time, if writing data agai IFOxthe first
data in FIFO can be overrided.

*  FIFO status can be read by MSGBOXM_MSG_STATUS_REG.

3.12.3.3.4. Debug Mode 60

o
In debug mode, User0 can transmit datagdo rC transmit data to Userl.
In debug mode, FIFO function will ¢

onfiguration

3.12.3.4.0 ng

3.12.3.4.1\ Transfer Mode

*  Queue n (n=0~3)transmitter mode: Write 1 to the bit[8*n+4] of MSGBOX_CTRL_REGO.

*  Queue m (m=4~7)transmitter mode : Write 1 to the bit[8%(m-4)+4] of MSGBOX_CTRL_REG1.
*  Queue n (n=0~3) receiver mode: Write 1 to the bit[8*n] of MSGBOX_CTRL_REGO.

*  Queue m (m=4~7) receiver mode : Write 1 to the bit[8*(m-4)] of MSGBOX_CTRL_REG1.

3.12.3.4.2. Interrupt Check Transfer Status

(1) Configure transmitter and receiver mode through 3.12.3.4.1. Transfer Mode Configuration.

(2) Interrupt enable bit: Configure the interrupt enable bit of transmitter/receiver through MSGBOX_IRQ_EN_REG.

(3) When FIFO is not full, an interrupt pending generates to remind the transmitter to transmit data, at this time, to
write data to FIFO in interrupt handler ,and clear the pending bit and the enable bit of Transmitter IRQ.

(4) When FIFO has new data, an interrupt pending generates to remind the receiver to receive data, at this time, to
read data from FIFO in interrupt handler, and clear the pending bit and the enable bit of Receiver IRQ.
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3.12.3.4.3. FIFO Check Transfer Status

(1) Configure transmitter and receiver mode through 3.12.3.4.1. Transfer Mode Configuration.

(2) When FIFO is not full, the transmitter fills FIFO to 4*32 bits.

(3) When the receiver considers FIFO is full, then the receiver reads FIFO data, and reads
MSGBOXM_MSG_STATUS_REG to require the current FIFO number.

3.12.3.4.4. Debug

To use MSGBOX in debug mode, performs the following steps:
(1) Write 1 to the bit0 of MSGBOX_DEBUG_REG. Py
(2) The control bit of the corresponding channel is set to 1.

3.12.4. Register List 0&

Module Name Base Address

MSGBOX 0 000

Register Name ffse Description
MSGBOX_CTRL_REGO 000 Message Queue Attribute Control Register 0
0x0004 Message Queue Attribute Control Register 1
0x0040+n*0x20 IRQ Enable for User n (n=0,1)
0x0050+n*0x20 IRQ Status for User n ( n=0,1)
0x0100+N*0x4 FIFO Status for Message Queue N(N = 0~7)
MSGBOXM_MSG_STATUS_REG 0x0140+N*0x4 Message Status for Message Queue N(N=0~7)
MSGBOXM_MSG_REG 0x0180+N*0x4 Message Register for Message Queue N(N=0~7)
MSGBOX_DEBUG_REG 0x01C0 MSGBOX Debug Register

3.12.5. Register Description

3.12.5.1. MSGBox Control Register O(Default Value: 0x1010_1010)

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

31:29 / / /

28 R/W Ox1 TRANSMIT_MQ3.
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Message Queue 3 is a transmitter of user u.
0: user0
1: userl

27:25 |/ / /

RECEPTION_MQ3.

Message Queue 3 is a receiver of user u.
24 R/W 0x0
0: user0

1: userl

2321 |/ / /

TRANSMIT_MQ2.

Message Queue 2 is a transmitter of user u.
20 R/W 0x1
0: user0

1: userl

19:17 |/ / /

RECEPTION_MQ2. ®

Message Queue 2 is a receiver of user

16 R/W 0x0
0: user0

1: userl

15:13 |/ / /

TRANSMIT_

Message
12 R/W Ox1 s &

11:9 / /

Message Queue 1 is a receiver of user u.
0: user0
1: userl

7:5 /

TRANSMIT_MQQO.

Message Queue 0 is a transmitter of user u.
4 R/W ox1

0: user0

1: userl

3:1 / / /

RECEPTION_MAQO.

Message Queue 0 is a receiver of user u.
0 R/W 0x0
0: user0

1: userl

3.12.5.2. MSGBox Control Register 1(Default Value: 0x1010_1010)

Offset: 0x0004 Register Name: MSGBOX_CTRL_REG1

Bit ‘ Read/Write ‘ Default/Hex Description
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31:29 |/ / /
TRANSMIT_MQ7.
Message Queue 7 is a transmitter of user u.
28 R/W 0x1
0: userO
1: userl
27:25 |/ / /
RECEPTION_MQ7.
Message Queue 7 is a receiver of user u.
24 R/W 0x0
0: userO
1: userl
23:21 |/ / /
TRANSMIT_MQ6.
Message Queue 6 is a transmitter of user u.
20 R/W 0x1
0: user0
1: userl ‘
19:17 |/ / /
RECEPTION_MQS6.
Message Queue 6 is a receiver
16 R/W 0x0
0: user0
1: userl
15:13 |/ / /
Mi
5\@ transmitter of user u.
12 R/W
user
erl
11:9 /
RECEPTION_MAQS5.
g W Message Queue 5 is a receiver of user u.
0: userO
1: userl
7:5 / / /
TRANSMIT_MOQ4.
Message Queue 4 is a transmitter of user u.
4 R/W 0x1
0: userO
1: userl
3:1 / / /
RECEPTION_MQA4.
Message Queue 4 is a receiver of user u.
0 R/W 0x0
0: userO
1: userl
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3.12.5.3. MSGBox IRQ Enable Register u(u=0,1)(Default Value: 0x0000_0000)

Offset:0x0040+N*0x20(N=0,1) Register Name: MSGBOX_IRQ_EN_REG
Bit Read/Write Default/Hex Description
31:16 |/ / /
TRANSMIT_MQ7_IRQ_EN.
0: Disable
15 R/W 0x0 _ _ _ _
1: Enable (It will notify user u by interrupt when Message Queue 7 is not
full.)
RECEPTION_MQ7_IRQ_EN.
0: Disable
14 R/W 0x0 . . .
1: Enable (It will notify user u by interrupt when Mess Queue 7 has
received a new message.)
TRANSMIT_MQ6_IRQ_EN.
0: Disable ®
13 R/W 0x0 , , , _
1: Enable (It will notify user u by inter Me @ eu€ 6 is not
full.)
RECEPTION_MQS6_IRQ_EN.
0: Disable
12 R/W 0x0 .
1: Enable (It u interfupt when Message Queue 6 has
recsived a
R Ml
isable
11 R/W 0x0 , , _
Enable, (It will notify user u by interrupt when Message Queue 5 is not
RECEPTION_MQ5_IRQ_EN.
0: Disable
10 w 0 . . )
1: Enable (It will notify user u by interrupt when Message Queue 5 has
received a new message.)
TRANSMIT_MQ4_IRQ_EN.
0: Disable
9 R/W 0x0 , , , _
1: Enable (It will notify user u by interrupt when Message Queue 4 is not
full.)
RECEPTION_MQ4_IRQ_EN.
0: Disable
8 R/W 0x0 . . ,
1: Enable (It will notify user u by interrupt when Message Queue 4 has
received a new message.)
TRANSMIT_MQ3_IRQ_EN.
0: Disable
7 R/W 0x0 _ _ _ _
1: Enable (It will notify user u by interrupt when Message Queue 3 is not
full.)
RECEPTION_MQ3_IRQ_EN.
6 R/W 0x0 0: Disable

1: Enable (It will notify user u by interrupt when Message Queue 3 has
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received a new message.)
TRANSMIT_MQ2_IRQ_EN.
0: Disable
5 R/W 0x0 _ _ ) _
1: Enable (It will notify user u by interrupt when Message Queue 2 is not
full.)
RECEPTION_MQ2_IRQ_EN.
0: Disable
4 R/W 0x0 . . .
1: Enable (It will notify user u by interrupt when Message Queue 2 has
received a new message.)
TRANSMIT_MQ1_IRQ_EN.
0: Disable
3 R/W 0x0 ) ) . )
1: Enable (It will notify user u by interrupt when Message,Queue 1 is not
full.)
RECEPTION_MQ1_IRQ_EN.
0: Disable
2 R/W 0x0
1: Enable (It will notify user u by int % Quetie 1 has
received a new message.)
TRANSMIT_MQO_IRQ_EN.
0: Disable
1 R/W 0x0 ,
1: Enable (It : interrtipt when Message Queue 0 is not
fug
ECEPTIO
isable
0 R/W 0x0 , ,
Ena (It 'Will notify user u by interrupt when Message Queue 0 has
ived @ new message.)

3.12.5.4.[MSGBox IRQ Q

egister u(Default Value: 0x0000_AAAA)

Offset:0x00

0(N=0,1)

Register Name: MSGBOXU_IRQ_STATUS_REG

Bit

Read/Write

Default/Hex

Description

31:16

/

/

/

15

R/W

Ox1

TRANSMIT_MQ7_IRQ_PEND.

0: No effect

1: Pending. This bit will be pending for user u when Message Queue 7 is not
full. Setting one to this bit will clear it.

14

R/W

0x0

RECEPTION_MQ7_IRQ_PEND.

0: No effect

1: Pending. This bit will be pending for user u when Message Queue 7 has
received a new message. Setting one to this bit will clear it.

13

R/W

Ox1

TRANSMIT_MQ6_IRQ_PEND.

0: No effect

1: Pending. This bit will be pending for user u when Message Queue 6 is not
full. Setting one to this bit will clear it.
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RECEPTION_MQ6_IRQ_PEND.
0: No effect

12 R/W 0x0 . o .
1: Pending. This bit will be pending for user u when Message Queue 6 has

received a new message. Setting one to this bit will clear it.

TRANSMIT_MQ5_IRQ_PEND.
0: No effect

11 R/W 0x1 . o ) .
1: Pending. This bit will be pending for user u when Message Queue 5 is not

full. Setting one to this bit will clear it.

RECEPTION_MQS5_IRQ_PEND.
0: No effect

10 R/W 0x0 . o .
1: Pending. This bit will be pending for user u when Message Queue 5 has

received a new message. Setting one to this bit will clear it.

TRANSMIT_MQ4_IRQ_PEND.
0: No effect

1: Pending. This bit will be pending for user @ hen
full. Set one to this bit will clear it.

9 R/W Ox1

RECEPTION_MQ4_IRQ_PEND.
0: No effect
1: Pending. This bit will be pe

8 R/W 0x0

ing fouser en Message Queue 4 has

e to this bit will clear it.

7 R/W Ox1

PTION_MQ3_IRQ_PEND.
6 R/ o effect
1: Pending. This bit will be pending for user u when Message Queue 3 has

received a new message. Setting one to this bit will clear it.

TRANSMIT_MQ2_IRQ_PEND.
0: No effect

5 R/ ox1 . o . .
1: Pending. This bit will be pending for user u when Message Queue 2 is not

full. Setting one to this bit will clear it.

RECEPTION_MQ2_IRQ_PEND.
0: No effect

4 R/W 0x0 . C .
1: Pending. This bit will be pending for user u when Message Queue 2 has

received a new message. Setting one to this bit will clear it.

TRANSMIT_MQ1_IRQ_PEND.
0: No effect

3 R/W 0x1 . o . -
1: Pending. This bit will be pending for user u when Message Queue 1 is not

full. Setting one to this bit will clear it.

RECEPTION_MQ1_IRQ_PEND.
0: No effect

2 R/W 0x0 . o .
1: Pending. This bit will be pending for user u when Message Queue 1 has

received a new message. Setting one to this bit will clear it.
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TRANSMIT_MQO_IRQ_PEND.
0: No effect

1 R/W Ox1 . S . .
1: Pending. This bit will be pending for user u when Message Queue 0 is not
full. Setting one to this bit will clear it.
RECEPTION_MQO_IRQ_PEND.
0: No effect
0 R/W 0x0

1: Pending. This bit will be pending for user u when Message Queue 0 has
received a new message. Setting one to this bit will clear it.

3.12.5.5. MSGBox FIFO Status Register m(Default Value: 0x0000_0000)

Offset:0x0100+N*0x04 (N=0~7)

Register Name: MSGBOXM_FIFO_STATUS_REG

Bit Read/Write Default/Hex Description
31:1 / / / ®
FIFO_FULL_FLAG.
0: The Message FIFO queue is not full ( is availabl
0 R 0x0

1: The Message FIFO queue is fu

ate the message queue.

3.12.5.6. MSGBox Message Status Regi

Offset:0x0140+N*0x04 (N=0~7)

Bit Read/Write
31:3 /
2:0 R 0x0

MSG_NUM.

Number of unread messages in the message queue. Here, limited to four
messages per message queue.

000: There is no message in the message FIFO queue.

001: There is 1 message in the message FIFO queue.

010: There are 2 messages in the message FIFO queue.

011: There are 3 messages in the message FIFO queue.

100: There are 4 messages in the message FIFO queue.

101~111:/

3.12.5.7. MSGBox Message Queue Register m(Default Value : 0x0000_0000)

Offset:0x0180+N*0x04 (N=0~7)

Register Name: MSGBOXM_MSG_REG

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

The message register stores the next to be read message of the message
FIFO queue. Reads remove the message from the FIFO queue.
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3.12.5.8. MSGBox Debug Register(Default Value: 0x0000_0000)

Offset: 0x01CO

Register Name: MSGBOX_DEBUG_REG

Bit Read/Write

Default/Hex

Description

31:16 /

/

/

15:8 R/W

0x0

FIFO_CTRL.

MQ[7:0] Control. In the debug mode, the corresponding FIFO channel will
disable and only one register space valid for a message exchange.

0: Normal Mode.

1: Disable the corresponding FIFO (Clear FIFO).

7:1 /

/

0 R/W

0x0

DEBUG_MODE.
In the Debug Mode, each user can transmit messages to its hrough each
Message Queue.
0: Normal Mode
1: Debug Mode.
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3.13. Spinlock

3.13.1. Overview

In multi-core system,the Spinlock offers hardware synchronization mechanism, lock operation can prevent multi
processors from handling data-sharing at the same time, and ensure coherence of data. The Spinlock has the following
features:

¢ Spinlock module includes 32 lock units
¢ Two kinds of lock status: locked and unlocked

*  Lock time of the processor is predictable(less than 200 cycles) Py 6\

3.13.2. Block Diagram

Figure 3-41. Spinlock Block Diagram

3.13.3. Operations and Functional Descriptions

3.13.3.1. Clock and Reset

The Spinlock is hung on AHB1. Before accessing Spinlock register, open the corresponding gating bit on AHB1 and
de-assert reset signal. The correct operation order is to de-assert reset signal at first, and then open the corresponding
gating signal.

3.13.3.2. Typical Application

A processor lock spinlockO, when the status is locked, the processor executes specific code, and then unlocks code.
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Other processors is released to start reading/writing operation.

N——> Take a Lock

Is the Lock Taken?
(SPINLOCK_LOCK_REG_i[0]=0?)

Y
\ 4

‘ Take the Lock ‘

v

‘ Critical code section ‘

e Free a Lock
‘ SPINLOCK_LOCK_REG_i[0]=0
§ ‘ Free the Lock ‘ | 6
Lo [ | &\

Figure 3-42. Spinlo€k Typic ation Dia

®
3.13.3.3. Function Implemention \
3.13.3.3.1. Spinlock State Machi

r us it Needs to acquire spinlock’s status through SPINLOCK_STATUS_REG.
ration: whe e return value is 0, spinlock comes into locked status; when read this status bit again, return

es into locked status.

Reading

valueis 1, s
Writing Operating: when the Spinlock is in locked status, the Spinlock can convert to unlocked status through writing 0.
After reset, the Spinlock is in unlocked status by default.

Write 0/1

ead: —» 1

Write 0

Unlocked State
(TAKEN_bit=0)

Locked State
(TAKEN_bit=1)

Write 1
Reset

Figure 3-43. Spinlock State Machine
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3.13.3.3.2. Interrupt

When Free Lock is released(lock status is changed from locked to unlocked), interrupt is generated.

3.13.3.4. Operating Mode

3.13.3.4.1. Switch Status

(1) When the read value from SPINLOCKN_LOCK_REG is 0,the Spinlock come into locked status.
(2) Execute application code, the status of SPINLOCKN_STATUS_REG is 1.

(3) Write 0 to SPINLOCKN_LOCK_REG, the Spinlock comes into unlocked status, corresp(‘:ling s

3.13.4. Programming Guidelines

Take CPUQ's synchronization with CPUS with SpinlockO f
CPUO of Cluster0:

Step 1: CPUO initializes Spinlock

o
put_wvalue(SPINLOCK_BGR_ x&m\
REREG,0

put_wvalue(SPINLOEKRBG 10001);

Step 2: CPUO request Q dinlock0

rdata= OCK_STATUS_REGO);
check till

if(rdata 1= 0) writel (0, SPINLOCK_LOCK_REGO);
rdata=read|(SPINLOCK_LOCK_REGO);

if(rdata !=0) rdata=readI|(SPINLOCK_LOCK_REGO);

Step 3: CPUO free spinlockO
writel (0, SPINLOCK_LOCK_REGO);

Step 4: CPUO waits for CPUS’ freeing spinlock0

is released.

X\

an exa@ kes spinlockO firstly in the instance.

//check lock registerO status, if it is taken,

//CPUO frees spinlock0

//request to take spinlockO, if fail, retry till

// lock register0 is taken

//CPUO frees spinlockO
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writel (readl(SPINLOCK_STATUS_REGO) == 1); // CPUO waits for CPUS’ freeing spinlockO
CPUS:
Step 1: CPUO has taken spinlock0, CPUS waits for CPUQ’ freeing spinlockO
while(readl(SPINLOCK_STATUS_REGO) == 1); // CPUS waits for CPUQ’ freeing spinlockO
Step 2: CPUS takes spinlock0 and go on
rdata=read|(SPINLOCK_LOCK_REGO); //request to take spinlockO, if fail, retry till

if(rdata !=0) rdata=read|(SPINLOCK_LOCK_REGO); // lock registerOQ is taken
---------- CPUS critical code section ----------
®
Step 3: CPUS frees spinlockO
writel (0, SPINLOCK_LOCK_REGO); //CPUWQ&

3.13.5. Register List ®
Module Name Base Ss
Spinlock 00 0

Register set Description
0x0000 Spinlock System Status Register
0x0010 Spinlock Status Register
— 0x0100+N*0x04 Spinlock Register N (N=0~31)

3.13.6. Register Description

3.13.6.1. Spinlock System Status Register (Default Value: 0x1000_0000)

Offset: 0x0000 Register Name: SPINLOCK_SYSTATUS_REG
Bit Read/Write | Default/Hex | Description
31:30 / / /

LOCKS_NUM.

Number of lock registers implemented.
29:28 R Ox1 L. .
00: This instance has 32 lock registers.

01: This instance has 64 lock registers.
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10: This instance has 128 lock registers.
11: This instance has 256 lock registers.
27:16 / / /
15:9 / / /
1UO.
g R 0x0 In-Use flag0, covering lock register0-31.
X
0: All lock register 0-31 are in the NotTaken state.
1: At least one of the lock register 0-31 is in the Taken state.
7:0 / / /
3.13.6.2. Spinlock Register Status(Default Value: 0x0000_0000)
Offset: 0x0010 Register Name: SPINLOCK_STATUS_REG
Bit Read/Write | Default/Hex | Description ®
LOCK_REG_STATUS.
i SpinLock[i] status (i=0~31
['] R 0x0 p F] ' ( )
(i=0~31) 0: The Spinlock is free
1: The Spinlock is taken.
3.13.6.3. Spinlock Register N (N=0 to 31
Offset:0x0100+N*0x04 (N=0~31)
Bit Read/Write
31:1 /
Lock State.
Read 0x0: The lock was previously Not Taken (free).The requester is granted

the lock.
Write 0x0: Set the lock to Not Taken (free).
Read 0x1: The lock was previously Taken. The requester is not granted the lock

0 R/ 0x0

and must retry.

Write Ox1: No update to the lock value.
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3.14. Crypto Engine

3.14.1. Overview

The Crypto Engine(CE) module is one encryption/decryption algorithms accelerator. It supports kinds of symmetric,
asymmetric, Hash, and RNG algorithms. There are two software interfaces for secure and non-secure world each.
Algorithm control information is written in memory by task descriptor, then CE automatically reads it when executing
request. It supports parallel requests from 4 channels each world, and has an internal DMA controller to transfer data
between CE and memory. It supports parallel running for symmetric, Hash, asymmetric algorithms. Th module has
the following features:

*  Supports Symmetrical Algorithm: AES, DES, 3DES, XTS 4

*  Supports Hash Algorithm: MD5, SHA, HMAC

*  Supports Public Key Algorithm: RSA, ECC

*  Supports RNG Algorithm: PRNG, TRNG
*  Supports 128-bit, 192-bit and 256-bit key size for A

*  Supports 256-bit, 512-bit key for XTS
e AES supports ECB, CBC, CTR, CTS, CFB, OEB, CBC-IM od

e AES-CFB mode supports CFB1, CFB B64,CFB ‘

¢ AES-CTR supports CTR16, CTR32, CT TRIR8

. DES supports ECB, CBC, CTR, A de

. DES-CTR supports CTR16, 64 mede

. Supports SHA1, 384, SHA512 for SHA. Supports HMAC-SHA1, HMAC-SHA256 for HMAC.

*  ECCsupports 160/224/256/384/521 bits width

*  Supports 160 bits hardware PRNG with 175 bits seed. Output aligns with 5 words

*  Supports 256 bits hardware TRNG. Output aligns with 8 words

*  Supports secure and non-secure interfaces respectively, each world issues task request through its own interface

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

*  Supports task chain mode for each request. Task or task chain are executed at request order

*  Symmetric, asymmetric, HASH ctrl logics are separate, but them can handle task simultaneously. Symmetric logic
can select instantiate 2 suits at implementation time

e 8 scatter group(sg) are supported for both input and output data. sg size is input/output word number. DMA
reads and write at word aligned

*  DMA has multiple channel, each corresponding to one suit of algorithms
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3.14.2. Block Diagram

The following figure shows the block diagram of Crypto Engine.

register

Symm
(AES/DES/TDES)

HASH/RNG
(SHA,PRNG/TRNG,
HMAC)

Asymm
(RSA/ECC)

3.14.3. Operations and Functional Descriptions

3.14.3.1. Crypto Engine Task Descriptor

Figure 3-44. CE Block Diagram

Software make request through task descriptor, providing algorithm type, mode, key address, source/destination

address and size, etc. The task descriptor is as follows.
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task chainingid =0

common ctl

symmetric ctl

asymmetric ctl

key descriptor

iv descriptor

ctr descriptor

datalen

src adr0

src len0

src adr7

src len7

dst adrO

dst len0 ‘ 6
L

dst adr7
dst len7 0

Task chaining id supports 0~3.

3.143.2. T i e Coammon Control

Bit ault/Hex | Description
Interrupt enable for current task

31 0x0 0: disable interrupt
1: enable interrupt

3025 |/ / /

24:17 | R/W 0x0 CBC—MAC—LEN_ _
The outcome bit length of CBC-MAC when in CBC-MAC mode.
IV Mode

16 R/W 0x0 IV mode for SHA1/SHA224/SHA256/SHA384/SHA512/MD5 or constants
0: use initial constants defined in FIPS-180
1: use inputiv
HASH/HMAC plaintext last

15 R/W 0x0 0: not the last HASH/HMAC plaintext package, need not padding
1: the last HASH/HMAC plaintext package, need to padding

14:9 / / /

8 R/W 0x0 OP DIR
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Algorithm Operation Direction
0: Encryption
1: Decryption

7 / / /

Algorithm type

0x0: AES

Ox1: DES

0x2: Triple DES (3DES)
0x3~0xf: reserved
0x10: MD5

0x11: SHA-1

0x12: SHA-224

0x13: SHA-256

60 R/ o0 0x14: SHA-384
0x15: SHA-512 L
0x16: HMAC-SHA1 6
0x17: HMAC-SHA256 \
0x18~0x1b: reserved

Ox1lc: TRNG

Ox1d: PRNG e

0x20: RSA

ES
er

3.1433. T, i e metric Control

Bit Default/Hex | Description
31:24 / /
KEY Select
key select for AES
0000: Select input CE_KEYx (Normal Mode)
0001: Select  {SSK}
23:20 R/W 0x0
0010: Select {HUK}
0011: Select {RSSK}
0100-0111: Reserved
1000-1111: Select internal Key n (n from 0 to 7)
CFB_WIDTH
For AES-CFB width
19:18 R/W 0x0 00: CFBI
01: CFB8
10: CFB64
11: CFB128
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17

R/W

0x0

PRNG_LD
Load new 15bits key into Ifsr for PRNG

16

R/W

0x0

AES CTS last package flag
When set to ‘1’, it means this is the last package for AES-CTS mode(the size
of the last package >128bit).

15:14

/

13

R/W

0x0

XTS_LAST
0: not last block for XTS
1: last block for XTS

12

R/W

0x0

XTS_FIRST
0: not first block for XTS
1: first block for XTS

11:8

R/W

0x0

AES/DES/3DES/RAES modes.

DES/3DES only supports ECB/CBC/CTR. RAES only supports ECB/€BC/XTS.
operation mode for symmetric ®

0000: Electronic Code Book (ECB) mode

0001: Cipher Block Chaining (CBC) mod

0010: Counter (CTR) mode

7:4

3:2

Counter Width for CTR Mode
00: 16-bit Counter

01: 32-bit Counter

10: 64-bit Counter

11: 128-bit Counter

1.0

R/W

0x0

AES Key Size
00: 128-bit
01: 192-bit
10: 256-bit
11: Reserved

3.14.3.4. Task_descriptor_queue Asymmetric Control

Bit Read/Write Default/Hex | Description
31:21 |/ / /

PKC algorithm mode.
20:16 R/W 0x0

For modular computation:
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00000: modular exponent(RSA)
00001: modular add

00010: modular minus

00011: modular multiplication
others: reserved

For ECC:

00000: point add

00001: point double
00010: point multiplication
00011: point verification
00100: encryption

00101: decryption

00110: sign

00111: sign verify

others: reserved

15:8 / / /

Asymmetric algorithms operation

7:0 R/W 0x0

this request apply, as words.

key addr field is address for each algorithm’s key, and fo

extension feature micro codes address.

iv addr field is address for IV or modulus,
ctr addr is address for next block’s 1V, an
src/dst sgX addr field indicates 32-bit ad and'destination data.
src/dst sgX size field indicates sj
next task field should b o O\When n@next task, else set to next task’s descriptor.

3.14.3.5. k Request

Basically, there are 4 steps for one task handling from software.

Configure task
descriptor

P Configure registers > Start task »  Wait task end

Figure 3-46. Task Request Process

Firstly, software should configure task descriptor in memory, including all fields in descriptor. Channel id corresponds
to one channel in CE, from 0 to 3 for secure and non secure world respectively. According to algorithm type, software
should set the fields in common control, symmetric control, asymmetric control, then provide key/iv/ctr address and
the data length of this task. Source and destination sg address and size are set based on upper application. If there is
another task concatenating after this task, then set its descriptor address at next descriptor field.

Secondly, software should set registers, including task descriptor address, interrupt control.
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Thirdly, software read load register to ensure that the bit0 is zero, then starts request by pulling up the bit0 of the load
register.

Lastly, wait interrupt status.

3.14.3.6. Data Length Setting

For HASH algorithm, data length field indicates valid source data bit number; for others indicates source data byte
number.

For PRNG, data length should be 20 bytes aligned.

For TRNG should be 32 bytes aligned.

For data length of HASH algorithm should be 512/1024 bits aligned if current request is not td cause
of hardware padding.
Data size in source and destination sg is as words, whose value should c“ ngth field, or else CE

will report error and stop execution. e
3.14.3.7. Security Operation \/6
inper a

When CPU issues request to CE ill save the secure mode of CPU. When executing this request,

ystem resource. For HUK/RSSK/SSK from SID, only secure mode can
or access to SID and keysram module through AHB bus, only secure mode

3.14.3.8. Parallel Task

Algorithms are divided into 3 types: symmetric, HASH/RNG, asymmetric. Each type has a task queue with 8 elements
for requests. Tasks in each queue are handled in sequence. Among these 3 types, task request and complete time are
not sure. If one type uses the outcome of another type, software should make sure that start one type after another
type is finished.

CE supports 4 channels in each world, and 3 suits algorithm type which can run in parallel. When software issues
request, it first checks if load bit is low which means software can request. If load bit is high which means last request
is not registered by CE, software should wait until load bit is low. If software makes several requests with the same
type, these tasks will be executed in request sequence. If software makes several requests with different types, these
tasks will be executed in parallel. Because parallel tasks would finish out of order, software should make different type
request with different channel id, which results in generating different interrupt status bit.
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3.14.3.9. PKC Microcode

PKC module supports RSA, ECC asymmetric algorithms in the form of microcode. It implements basic modular add,
minus, multiplication, point add, point double, and logic computing, etc. Complete RSA/ECC encryption, decryption,
sign, verify are implemented with these microcode.

Asymmetric algorithms RSA/ECC are implemented as microcode in PKC module. Asymmetric encryption, decryption,
signature and verification operations are composed with certain fixed microcode with hardware.

3.14.3.10. PKC Configuration
Before starting PKC, task description must be configured. Parameters to PKC are assignedgto sou ut e is put

to destination sg.

For RSA, parameters should be at the order of key, modulus, plaintext, f mp<kekne to source sg O,

modulus assigned to source sg 1, plaintext assigned to source sg 2.

For ECC point add P2 = PO + P1, parameters should be at or ,a, P Oy, P1x, P1y. Output is at the order of

P2x, P2y. ()
For ECC point double P2 = 2*P0, parame o% rder of p, a, POx, POy. Output is at the order of P2x, P2y.
ra

For ECC point multiplication P *PO) ers should be at the order of p, k, POx, POy. Output is at the order of

P2x, P2y.
For ECC p@int verification eters should be at the order of p, a, POx, POy, b. Outputis 1 or 0.

For ECC en i arameters should be at the order of random k, p, a, Gx, Gy, Qx, Qy, m. Output is at the order of

For ECC decryption, parameters should be at the order of random k, p, a, Rx, Ry, c. Output is m.

For ECC signature, parameters should be at the order of random k, p, a, Gx, Gy, n, d, e. Output is at the order of r, s.

For ECC signature verification, parameters should be at the order of n, s, e, 1, p, a, Gx, Gy, Qx, Qy, n, . Output is 1 or 0.

3.14.3.11. Error Check

CE module includes error detection for task configuration, data computing error, and authentication invalid. When
algorithm type in task description is read into module, CE will check if this type is supported through checking
algorithm type field in common ctrl. If type value is out of scope, CE will issue interrupt signal and set error state. Each
type has certain input and output data size. After getting task descriptor, input size and output size configuration will
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be checked to avoid size error. If size configuration is wrong, CE will issue interrupt signal and set error state. To
protect keys be put into keysram from disclose, if request using RSSK is for AES decryption, and destination address is
not in keysram space, CE would not execute this task. It will issue interrupt signal and set error state.

3.14.3.12. Clock Requirement

Clock Name Description Requirement

ahb_clk AHB bus clock 24MHz ~ 200MHz
m_clk MBUS clk 24MHz ~ 400MHz
ce_clk CE work clock 24MHz ~ 300MHz

3.14.4. Register List

Module Name Base Address
CE_NS 0x01904000
CE_S 0x01904800

Register Name

Offset

CE_TDA 0x0000
CE_ICR 0x0008
CE_ISR
CE_TLR
CE_TSR

CE_ESR

Interrupt Status Register

Task Load Register

Task Status Register

Ox

18

Error Status Register

CE_SCSA 0x0024 Symmetric Algorithm DMA Current Source Address
CE_SCDA 0x0028 Symmetric Algorithm DMA Current Destination Address
CE_HCSA 0x0034 HASH Algorithm DMA Current Source Address

CE_HCDA 0x0038 HASH Algorithm DMA Current Destination Address
CE_ACSA 0x0044 Asymmetric Algorithm DMA Current Source Address
CE_ACDA 0x0048 Asymmetric Algorithm DMA Current Destination Address
CE_XCSA 0x0054 XTS Algorithm DMA Current Source Address

CE_XCDA 0x0058 XTS Algorithm DMA Current Destination Address

3.14.5. Register Description

3.14.5.1. CE Task Descriptor Address Register(Default Value: 0x0000_0000)

Offset: 0x0000

‘ Register Name: CE_TDA
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Bit

Read/Write

Default/Hex

Description

31:0 R/W

0x0

Task Descriptor Address

3.14.5.2. CE Interrupt Control Register(Default Value: 0x0000_0000)

Offset: 0x0008

Register Name: CE_ICR

Bit Read/Write | Default/Hex | Description
31:4 / / /

Task channel0-3 interrupt enable
3:0 R/W 0x0 0: interrupt disable

1: interrupt enable

3.14.5.3. CE Interrupt Status Register(Default Value: 0x0000_0000)

Offset: 0x000C Register Name: CE_ISR
Bit Read/Write | Default/Hex | Description
31:4 / / /

Task channel@=8

0: aot finish
3:0 R/W1C 0x0 60 he¢ Q

te
ite ‘X8to clear it.

3.14.5.4. @FTask Loa Default Value: 0x0000_0000)

Offset: 0x0010 Register Name: CE_TLR
Bit rite | Default/Hex | Description
31:15 / / /
14:8 R/W 0x0 Algorithm type, the same with type field in description common control.
7:1 / / /
Task Load
0 R/W 0x0 . . . .
When setting, CE can load the descriptor of task if task FIFO is not full.

3.14.5.5. CE Task Status Register(Default Value: 0x0000_0000)

Offset: 0x0014

Register Name: CE_TSR

Bit Read/Write Default/Hex | Description
31:26 / / /

Indicate which channel in run for XTS algorithm.
25:24 R 0x0

00: task channelO
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01: task channell
10: task channel2
11: task channel3

23:18 / /

/

17:16 R 0x0

Indicate which channel in run for asymmetric algorithm.
00: task channelO
01: task channell
10: task channel2
11: task channel3

15:10 / /

/

9:8 R 0x0

Indicate which channel in run for digest algorithm.
00: task channelO
01: task channell
10: task channel2
11: task channel3

7:2 / /

/

1:0 R 0x0

Indicate which channel in run for sym algo
00: task channelO
01: task channell
10: task changel2
11: task ch

Offset: 0x0018

Bit Wri

31:24 R/ 0x0

=

000000)

Description

Task channel 3 error type. (the same for other channels)
Bit 24: algorithm not support

Bit 25: data length error

Bit 26: keysram access error. Write ‘1’ to clear.

Bit 29: address invalid

other: reserved

23:16 R/W1C 0x0

Task channel 2 error type.

Bit 16: algorithm not support

Bit 17: data length error

Bit 18: keysram access error. Write ‘1’ to clear.
Bit 21: address invalid

other: reserved

15:8 R/W1C 0x0

Task channel 1 error type.

Bit 8: algorithm not support

Bit 9: data length error

Bit 10: keysram access error. Write ‘1’ to clear.
Bit 13: address invalid
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other: reserved

Task channel 0 error type.
Bit 0: algorithm not support
Bit 1: data length error

7:0 R/W1C 0x0 ) )
Bit 2: keysram access error. Write ‘1’ to clear.
Bit 5: address invalid

other: reserved

3.14.5.7. CE Symmetric Current Source Address Register(Default Value: 0x0000_0000)

Offset: 0x0024 Register Name: CE_SCSA
Bit Read/Write | Default/Hex Description
31:.0 R 0x0 Symmetric algorithm current source address DMA reads

3.14.5.8. CE Symmetric Current Destination Address Register(Default Value: 0x0

Offset: 0x0028 Register Name: CE_SCD

Bit Read/Write | Default/Hex | Description

31:0 R 0x0 tination address DMA writes.

Offset: 0x0034

Bit ad/Wri Description

31:0 HASH algorithm current source address DMA reads.

3.14.5.10. CE HASH Current Destination Address Register(Default Value: 0x0000_0000)

Offset: 0x0038 Register Name: CE_HCDA
Bit Read/Write | Default/Hex | Description
31:0 R 0x0 HASH algorithm current destination address DMA writes.

3.14.5.11. CE Asymmetric Current Source Address Register(Default Value: 0x0000_0000)

Offset: 0x0044 Register Name: CE_ACSA
Bit Read/Write | Default/Hex | Description
31:0 R 0x0 Asymmetric algorithm current source address DMA reads.
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3.14.5.12. CE Asymmetric Current Destination Address Register(Default Value: 0x0000_0000)

Offset: 0x0048 Register Name: CE_ACDA
Bit Read/Write | Default/Hex | Description
31:0 R 0x0 Asymmetric algorithm current destination address DMA writes.

3.14.5.13. CE XTS Current Source Address Register(Default Value: 0x0000_0000)

Offset: 0x0054 Register Name: CE_XCSA
Bit Read/Write | Default/Hex | Description
31:.0 R 0x0 XTS algorithm current source address DMA reads.

3.14.5.14. CE XTS Current Destination Address Register(Default Value: 0x0000_0000) ®

Offset: 0x0058 Register Name: CE_XCDA
Bit Read/Write | Default/Hex | Description
31:0 R 0x0 XTS algorithm current d
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3.15. Embedded Crypto Engine

3.15.1. Overview

The Embedded Crypto Engine(EMCE) module is AES encryption/decryption algorithms accelerator. It connects directly
to SMHC or NDFC for disc encryption application. Master key and salt, from software configuration through AHB, are
used as AES key. Input data for AES is from SMHC/NDFC through FIFO, and after encryption or decryption, output data
from AES is put to controller through FIFO. The EMCE module has the following features:

*  Supports Symmetrical Algorithm: AES

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

*  Supports ECB, CBC,XTS modes 4 6
3.15.2. Block Diagram &
Figure 3-47 shows a block diagram of EMCE. e

Register

C—waE)| SVHC

—rss ) AES-CBC/XTS/ECB — )
NDFC ey Crm|  NDFC

Figure 3-47. EMCE Block Diagram
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3.15.3. Operations and Functional Descriptions

3.15.3.1. Key Configuration

There are two keys for configuration when system initialization. Salt is the key for AES-ECB when computing iv. Master
key is the key for AES-CBC/ECB/XTS when computing data. Sector is the input for AES-ECB when computing iv.

3.15.3.2. Controller Signals

Controller send start signal to EMCE to start computation for current sector. When computing finished, EMCE sends
pulse end signal to controller for handshake.

Controller should tell EMCE algorithm mode(ECB or CBC or XTS), and key length(128-hjfjor 1 2

current computation direction(encryption or decryption).

When wrdy is valid, controller can write source data to src FIFO. When rr(“&oer read result from dst
FIFO.

3.15.3.3. EMCE Timing o
After received start signal from controll CE ch it to emce_clk, then generate up pulse signal as start.
Then EMCE computes IV, transfe nly de tion), handles data from FIFO. The timing for each stage is as

follows.

it), and

000 [eJe)e] [eJe)e]

stamt

ECB en

For encryption -«+— 15 —

Output to fifo

CBC en

Transfer key

- 16 E— -« 15 —

Output to fifo

For decryption

Figure 3-48. EMCE Timing
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3.15.3.4. Clock Requirement
Clock Name Description Requirement
ahb_clk AHB bus clock 24MHz ~ 200MHz
emce_clk EMCE work clock 24MHz ~ 300MHz
3.15.4. Register List
Module Name Base Address
EMCE 0x01905000
Register Name Offset Description PY
EMCE_KEYO 0x0000 EMCE Master Key’s 1st Word
EMCE_KEY1 0x0004 EMCE Master key’s 2nd
EMCE_KEY2 0x0008 EMCE Master Key’s
EMCE_KEY3 0x000C EMCE Master K
EMCE_KEY4 0x0010
EMCE_KEY5 0x0014 Word
EMCE_KEY6 0x0018 ’s 7th Word
EMCE_KEY7 aster Key’s 8th Word
EMCE_SALTO E Master Salt’s 1st Word
EMCE_SALT1 EMCE Master Salt’s 2nd Word
EMCE_SALT2 EMCE Master Salt’s 3rd Word
EMCE_SA EMCE Master Salt’s 4th Word
EMCE_SALT4 0x0050 EMCE Master Salt’s 5th Word
EMCE_SA 0x0054 EMCE Master Salt’s 6th Word
EMCE_SAL 0x0058 EMCE Master Salt’s 7th Word
EMCE_SALT7 0x005C EMCE Master Salt’s 8th Word
EMCE_MODE 0x0080 AES Configuration for Key Length and Mode
3.15.5. Register Description
3.15.5.1. EMCE Master Key0 Register(Default Value: 0x0000_0000)
Offset: 0x0000 Register Name: EMCE_KEYO
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0 EMCE master key’s 1st word
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3.15.5.2. EMCE Master Key1 Register(Default Value: 0x0000_0000)

Offset: 0x0004

Register Name: EMCE_KEY1

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

EMCE master key’s 2nd word

3.15.5.3. EMCE Master Key2 Register(Default Value: 0x0000_0000)

Offset: 0x0008

Register Name: EMCE_KEY2

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

EMCE master key’s 3rd word

3.15.5.4. EMCE Master Key3 Register(Default Value: 0x0000_0000)

Offset: 0x000C

Register Name: EMCE_KEY3

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

3.15.5.5. EMCE Master Key4 Register(D

Offset: 0x0010

Bit Read/Write Deskription
31:0 R EMCE master key’s 5th word
3.15.5.6. EMICE Mastér Key5 Register(Default Value: 0x0000_0000)

Offset: 0x0014

Register Name: EMCE_KEY5

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

EMCE master key’s 6th word

3.15.5.7. EMCE Master Key6 Register(Default Value: 0x0000_0000)

Offset: 0x0018

Register Name: EMCE_KEY6

Bit

Read/Write

Default/Hex

Description

31:.0

R/W

0x0

EMCE master key’s 7th word
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3.15.5.8. EMCE Master Key7 Register(Default Value: 0x0000_0000)

Offset: 0x001C Register Name: EMCE_KEY7

Bit Read/Write | Default/Hex | Description

31:0 R/W 0x0 EMCE master key’s 8th word

3.15.5.9. EMCE Salt0 Register(Default Value: 0x0000_0000)

Offset: 0x0040 Register Name: EMCE_SALTO

Bit Read/Write | Default/Hex | Description

31:0 R/W 0x0 EMCE salt’s 1st word

3.15.5.10. EMCE Salt1 Register(Default Value: 0x0000_0000)

Offset: 0x0044 Register Name: EMCE_SALT1

Bit Read/Write | Default/Hex | Description

31:0 R/W 0x0 EMCE salt’s 2nd word

3.15.5.11. EMCE Salt2 Register(Default

Offset: 0x0048

Bit Read/Write | De /He

31:0 R EMCE salt’s 3rd word

3.15.5.12.\EMCE Salt3 Register(Default Value: 0x0000_0000)

Offset: 0x004C Register Name: EMCE_SALT3

Bit Read/Write | Default/Hex | Description

31:0 R/W 0x0 EMCE salt’s 4th word

3.15.5.13. EMCE Salt4 Register(Default Value: 0x0000_0000)

Offset: 0x0050 Register Name: EMCE_SALT4

Bit

Read/Write

Default/Hex

Description

31:.0

R/W

0x0

EMCE salt’s 5th word
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3.15.5.14. EMCE Salt5 Register(Default Value: 0x0000_0000)

Offset: 0x0054 Register Name: EMCE_SALT5
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0 EMCE salt’s 6th word

3.15.5.15. EMCE Salt6 Register(Default Value: 0x0000_0000)

Offset: 0x0058 Register Name: EMCE_SALT6
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0 EMCE salt’s 7th word

3.15.5.16. EMCE Salt7 Register(Default Value: 0x0000_0000)

Offset: 0x005C Register Name: EMCE_SALT7
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0 EMCE salt’s 8th word

3.15.5.17. EMCE Configuration Register

Offset: 0x0080
Bit Read/Write | De /He Deskription
31:16 R 0 Sector Size for Controller
15:13 /
NAND_OR_EMMC
12 /W 0x0 0: current controller is NDFC
1: current controller is SMHC
IV_KEY_LEN
AES key length when computing IV
11:10 R/W 0x2 00: 128-bit
01: 192-bit
10: 256-bit
11: reserved
9:6 / / /
KEY_LEN
00: 128-bit
5:4 R/W 0x0 01: 192-bit
10: 256-bit
11: reserved
3:0 R/W 0x1 Mode
0000: ECB
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0001: CBC
1001: XTS
Others: reserved
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3.16. Security ID

3.16.1. Overview

The SID module is 2.5 Kbits electrical fuse for saving key, which includes chip ID, thermal sensor, HASH code and
security key. The module has the following features.

*  The module is secure forever, only secure CPUX can access it

e Afuse only can program one time
: 6
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3.17. Thermal Sensor Controller

3.17.1. Overview

Thermal sensors have become 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 for GPU,sensorl for VE,and sensor2 for
CPU.Thermal sensors can generate interrupt to SW to lower temperature via DVFS, on reaching a e@rtain thermal
threshold. The THS has the following features:

*  Temperature Accuracy : £3°C from 0°C to +100°C, +5°C from -20°C to +125°C ®

*  Averaging filter for thermal sensor reading \
*  Supports over-temperature protection interrupt and overtemperatu“ t
3.17.2. Block Diagram

Figure 3-49 shows a block diagram of th V Q ler.

*  Power supply voltage:1.8V

Clock Div|«

THSO
Digital APB
THS1 <=2 Llogic K—=>{ Reg ¢
Process BUS
THS2

v
[avc] | Ira | [REsET]

Figure 3-49. Thermal Sensor Controller Block Diagram
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3.17.3. Operations and Functional Descriptions

3.17.3.1. Clock Sources

Thermal Sensor Controller 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.

Table 3-9. Thermal Sensor Controller Clock Sources

Clock Sources Description

0SC24M 24MHz OSC

3.17.3.2. Timing Requirements
®
CLK_IN = 24MHz
CONV_TIME(Conversion Time) = 1/(24MHz/14Cycles) =0.583 (us)
TACQ> 1/(24MHz/24Cycles)
THERMAL_PER > ADC Sample Frequency >@A@+CO

€——— ADC_Sample_Frequency —»

€ THERMAL_PER

A\ 4

Figure 3-50. Thermal Sensor Time Requirement

3.17.3.3. Interrupt

Thermal Sensor Controller has four interrupt source, such as DATA_IRQ , SHUTDOWN_IRQ,ALARM_IRQ and
ALARM_OFF_IRQ. Figure 3-51 shows the thermal sensor interrupt sources.
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DATA_IRQ_EN
DATA_IRQ

SHUTDOWN_IRQ_EN
SHUTDOWN_IRQ

L ¥ ~_THS_IRQ
ﬂ/

ALRM_IRQ_EN
ALARM_OFF_IRQ

Figure 3-51. Thermal Sensor Controller Interrupt Source

LT

When temperature is higher than Alarm_Threshold, ALARM_IRQ is generated. When temperature is lower than
Alarm_Off_Thershold, ALARM_OFF_IRQ is generated. ALARM_OFF_IRQ is fall edge trigger.

3.17.4. Programming Guidelines ‘\6\

3.17.4.1. Initial Process

et THS"GATING,RESET(in CCU)

A
Set THS_ACQ,THERMAL_PER,
Median filter,Interrupt enable,
Alarm threshold,shutdown threshold,
THSO1_CDATA

Enable THS

Figure 3-52. Initial Process

The formula of THS is y=-ax+b. In FT stage, THS is calibrated according to 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 THSO1_CDATA.
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3.17.5. 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
THS_ALARM_INTS 0x002C THS Alarm Interrupt StatusgReg
THS_FILTER 0x0030

THSO_ALARM_CTRL 0x0040

THS1_ALARM_CTRL 0x0044

THS2_ALARM_CTRL 0x0048

THSO01_SHUTDOWN_CTRL

0x0080

THS2_SHUTDOWN_CTRL

0x0084 utdown threshold Control Register

THSO1_CDATA

0&1 Calibration Data

THS2_CDATA THS2 Calibration Data
THSO_DAT, THSO Data Register
THS1_D 0x00C4 THS1 Data Register
THS2_DA 0x00C8 THS2 Data Register

3.17.6. Register Description

3.17.6.1. THS Control Register(Default Value : 0x01DF_002F)

Offset: 0x0000

Register Name: THS_CTRL

Bit Rear/Write | Default/Hex | Description
FS_DIV
Ox1DF o
31:16 R/W ADC Sample Frequency Divider
(50kHz)
CLK_IN/(N+1) (N > 0x17)
TACQ
15:0 R/W 0x2F(2us) ADC Acquire Time

CLK_IN/(n+1)

A63 User Manual(Revision 1.0)

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

Page 327




ALwiner

System

3.17.6.2. THS Enable Register(Default Value : 0x0000_0000)

Offset: 0x0004 Register Name: THS_EN

Bit Rear/Write | Default/Hex | Description

31:3 / / /

THS2_EN

Enable temperature measurement sensor2
0:Disable

1:Enable

2 R/W 0x0

THS1_EN

Enable temperature measurement sensorl
0:Disable

1:Enable L

1 R/W 0x0

THSO_EN
Enable temperature measurement sens
0:Disable
1:Enable

0 R/W 0x0

3.17.6.3. THS Period Control Register(D

Offset: 0x0008

Bit Read/Write | Defa

HERMAL_PER

31:12
4096*(n+1)/CLK_IN

11:0 /

3.17.6.4. 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
0 R/W 0x0 THSO_DATA_IRQ_EN
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Selects temperature measurement data of sensorQ
0:Disable
1:Enable

3.17.6.5. 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
0:Disable

1:Enable

2 R/W 0x0

SHUT_INT1_EN ®
Selects shutdown interrupt for sensorl
0:Disable

1:Enable

1 R/W 0x0

SHUT_INTO_EN
Selects shutd inte f ro
0:Djsable

0 R/W 0x0

3.17.6.6. THS Alarm Interrupt € 2gi efault Value: 0x0000_0000)

Offset: Ox

Register Name: THS_ALARM_INTC

Bit Read/Writ ult/Hex | Description

31:3 /

ALARM_INT2_EN

Selects Alarm interrupt for sensor2
0:Disable

1:Enable

2 R/W 0x0

ALARM_INT1_EN

Selects alarm interrupt for sensorl
0:Disable

1:Enable

1 R/W 0x0

ALARM_INTO_EN

Selects alarm interrupt for sensorQ
0:Disable

1:Enable

0 R/W 0x0
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3.17.6.7. THS Data Interrupt Status Register (Default Value: 0x0000_0000)
Offset: 0x0020 Register Name: THS_DATA_INTS
Bit Read/Write | Default/Hex | Description
31:3 / / /

THS2_DATA_IRQ_STS
2 R/W1C 0x0 Data interrupt status for sensor2
Write ‘1’ to clear this interrupt.
THS1_DATA_IRQ_STS
1 R/W1C 0x0 Data interrupt status for sensorl
Write ‘1’ to clear this interrupt.
THSO_DATA_IRQ_STS
0 R/W1C 0x0 Data interrupt status for sensorQ
Write ‘1’ to clear this interrupt.
®
3.17.6.8. THS Shut Interrupt Status Register (Default Value: 0x0000_0000)
Offset: 0x0024
Bit Read/Write | Default/Hex Description
31:3 / / /
UTLINT
2 R/W1C 0x0 tdown inte
ite ‘1§to clear this interrupt.
S INT1_STS
1 R/W1C hutdown interrupt status for sensorl
Write ‘1’ to clear this interrupt.
SHUT_INTO_STS
0 W1C X0 Shutdown interrupt status for sensorQ
Write ‘1’ to clear this interrupt .
3.17.6.9. THS Alarm off Interrupt Status Register (Default Value: 0x0000_0000)
Offset: 0x0028 Register Name: THS_ALARMO_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.
0 R/W1C 0x0 ALARM_ OFFO_STS
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Alarm interrupt off pending for sensorQ
Write ‘1’ to clear this interrupt.

3.17.6.10. 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. ®
ALARM_INTO_STS

0 R/W1C 0x0 Alarm interrupt pending for sensorO

Write ‘1’ to clear this interrupt

Offset: 0x0030

Bit Read/Write

31:3 /

ILTER_EN
Filter Enable

2 R/W i
0: Disable

1: Enable

FILTER_TYPE
Average Filter Type
00: 2

01:4

10: 8

11:16

1:0 R/W Ox1

3.17.6.12. 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
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15:12 / / /

ALARMO_T_HYST

11:0 R/W 0x684 )
Thermal Sensor0 Alarm threshold for hysteresis temperature

3.17.6.13. 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 0x5A0
Thermal sensorl Alarm threshold for hot temperature

15:12 / / /

ALARM1_T_HYST

11:0 R/W 0x684 &
Thermal sensorl Alarm threshold for hysteresis'tempgratur

3.17.6.14. THS2 Alarm Threshold Control Register (Default Value: 0x05A0_

Offset: 0x0048

Bit Read/Write Default/ Hex
31:28 /
27:16 R/W Ox5A0

sor2 Alarm threshold for hot temperature

15:12 /
110 LARM2_T_HYST
' Thermal sensor2 Alarm threshold for hysteresis temperature

3.17.6.15. T utdown Threshold Control Register (Default Value: 0x04E9_04E9)
Offset: 0x0080 Register Name: THS0O1_SHUTDOWN_CTRL
Bit Read/Write | Default/Hex Description
31:28 / / /
SHUT1_T_HOT
27:16 R/W 0x4E9 -
Thermal Sensorl Shutdown threshold for hot temperature
15:12 / / /
SHUTO_T_HOT
11:.0 R/W Ox4E9
Thermal Sensor0 Shutdown threshold for hot temperature

3.17.6.16. THS2 Shutdown Threshold Control Register (Default Value: 0x0000_04E9)

Offset: 0x0084 Register Name: THS2_SHUTDOWN_CTRL

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 332



ALwiner

System
Bit Read/Write | Default/Hex | Description
31:12 / / /
SHUT2 T _HOT
11:.0 R/W Ox4E9 -
Thermal Sensor2 Shutdown Threshold for hot temperature

3.17.6.17. THSO&1 Calibration Data Register (Default Value: 0x0800_0800)

Offset: 0X0O0A0 Register Name: THSO1_CDATA
Bit Read/Write | Default/Hex Description
31:28 / / /
THS1_CDATA
27:16 R/W 0x800 -
Thermal Sensorl calibration data
15:12 / / /
THSO_CDATA ‘
11:0 R/W 0x800

Thermal SensorO calibration data

Offset: 0x00A4

Bit Read/Write
31:12 /
11:0 R/W
3.17.6.19. THSO Data efault Value: 0x0000_0000)
Offset: 0x00 Register Name: THSO_DATA
Bit Read/Write | Default/Hex Description
31:12 / / /
THSO_DATA
11:0 R 0x0 -
Temperature measurement data of sensorQ

3.17.6.20. 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
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3.17.6.21. 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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3.18. GPADC

3.18.1. Overview

The GPADC is a 12-bit sampling analog to digital converter, and is a type of successive approximation register (SAR)
converter. The GPADC has the following features:

e 9-bit effective SAR type A/D converter
*  12-bit resolution
* 64 FIFO depth of data register
*  Power supply voltage: 1.8V o
* Analoginputrange:0Vto 1.8V
*  Maximum Sampling frequency: 1 MHz
*  Supports self calibration
*  Supports data compare and interrupt
*  Supports three operation modes:
- Single conversion mode
- Continuous conversion mode ®
- Burst conversion mode \

agram of the GPADC.
@EE—» Clock Div [« APB
Digital
CHO( <—> logic K=> Reg [¢=p
Process
L Vref] || IRQ |I

Figure 3-53. GPADC Block Diagram
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3.18.3. Operations and Functional Descriptions

3.18.3.1. External Signals

Table 3-10 describes the external signals of GPADC.

Table 3-10. GPADC External Signals

Signal Description Type

GPADC ADC Input Al

3.18.3.2. Clock Sources

° \
GPADC has one clock source. Table 3-11 describes the clock source for GPAD User‘se Cantroller

Unit(CCU) for clock setting, configuration and gating information.

Table 3-11. GPADC Clock S

Clock Sources Description

05C24M 24MHz @
3.18.3.3. GPADC Work Mode 0 \

(2).Continuous conversion mode

GPADC has continuous conversion in specified channel until the software stops, the converted data is updated at the

data register of corresponding channel.

(3).Burst conversion mode

GPADC samples and converts in the specified channel, and sequentially stores the results in FIFO. The FIFO supports

interrupt controller and the depth of FIFO is 32.
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3.18.4. Register List

Module Name Base Address

GPADC 0x05070000

Register Name Offset Description

GPADC_SR_CON 0x0000 GPADC Sample Rate Configure Register
GPADC_CTRL 0x0004 GPADC Control Register

GPADC_CS_EN 0x0008 GPADC Compare and Select Enable Register
GPADC_FIFO_INTC 0x000C GPADC FIFO Interrupt Control Register
GPADC_FIFO_INTS 0x0010 GPADC FIFO Interrupt Status Register
GPADC_FIFO_DATA 0x0014 GPADC FIFO Data Register
GPADC_CDATA 0x0018 GPADC Calibration Data Register
GPADC_DATAL_INTC 0x0020 GPADC Data Low Interrupt Configure
GPADC_DATAH_INTC 0x0024 GPADC Data High Interru i
GPADC_DATA_INTC 0x0028 GPADC Data Interrupt Co
GPADC_DATAL_INTS 0x0030 GPADC Data Lo

GPADC_DATAH_INTS 0x0034 i

GPADC_DATA_INTS 0x0038 ( 3 Status Register
GPADC_CHO_CMP_DATA 0x0040 ' dare Data Register
GPADC_CHO_DATA 0x008¢

3.18.5. Register iption

onfigure Register (Default Value: 0x01DF_002F)

Register Name: GPADC_SR_CON
Bit Read/Write | Default/Hex Description

FS_DIV

ADC sample frequency divider

31:16 R/W Ox1DF
CLK_IN/(n+1)
Default value: 50K
TACQ
ADC acquire time
15:0 R/W Ox2F

CLK_IN/(N+1)
Default value: 2us

3.18.5.2. GPADC Control Register (Default Value: 0x0000_0000)

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

ADC_FIRST_DLY
31:24 R/ W 0x0 ADC First Convert Delay Setting

ADC conversion of each channel is delayed by N samples.
23:22 / / /

ADC_OP_BIAS
21:20 R/W 0x0 ADC OP Bias

Adjust the bandwidth of the ADC amplifier

GPADC Work Mode

00: Single conversion mode
19:18 R/W 0x0 01: Reserved

10: Continuous conversion mode
11: Burst conversion mode

ADC_CALI_EN
17 R/W 0x0 ADC Calibration ®
1: Start Calibration, it is cleared to O aft i

ADC_EN
ADC Function Enable

Before enable the bit, configu DC ame
16 R/W 0x0
and channel nUmber,
0: ?able
' Enable

s including the work mode

15:0 / /

3.18.5.3. GPADC Com e Register (Default Value: 0x0000_0000)

Offset: 0x0008 Register Name: GPADC_CS_EN
Bit ead/Wri efault/Hex | Description
31:17 / /

ADC_CHO_CMP_EN

Channel 0 Compare Enable
16 R/W 0x0 ,

0: Disable

1: Enable
15:1 / / /

ADC_CHO_SELECT

Analog Input Channel 0 Select
0 R/W 0x0 ,

0: Disable

1: Enable

3.18.5.4. GPADC FIFO Interrupt Control Register (Default Value: 0x0000_1F00)

Offset: 0x000C ‘ Register Name: GPADC_FIFO_INTC
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Bit Read/Write | Default/Hex | Description
31:18 / / /
FIFO_OVERRUN_IRQ_EN
ADC FIFO Overrun IRQ Enable
17 R/W 0x0 _
0: Disable
1: Enable
FIFO_DATA_IRQ_EN
ADC FIFO Data Available IRQ Enable
16 R/W 0x0 .
0: Disable
1: Enable
15:14 / / /
FIFO_TRIG_LEVEL
13:8 R/W Ox1F Interrupt and DMA request trigger level for ADC
Trigger Level = TXTL+ 1
75 / / / ®
FIFO_FLUSH
4 R/W1C 0x0 ADC FIFO Flush
Write ‘1’ to flush TX FIFO, clear
3:0 / /

3.18.5.5. GPADC FIFO Interrupt Status

Offset: 0x0010

Bit Read/Write

Defa

ex

31:18 /

17

1C

0x0

FIFO_OVERRUN_PENDING

ADC FIFO Over Run IRQ Pending

0: No Pending IRQ

1: FIFO Overrun Pending IRQ

Write ‘1’ to clear this interrupt or automatically clear if interrupt condition
fails.

16 R/W

1C

0x0

FIFO_DATA_PENDING

ADC FIFO Data Available Pending Bit

0: NO Pending IRQ

1: FIFO Available Pending IRQ

Write ‘1’ to clear this interrupt or automatically clear if interrupt condition

fails.

15:14 /

/

13:8 R

0x0

RXA_CNT
ADC FIFO available sample word counter

7:0 /

/
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3.18.5.6. GPADC FIFO Data Register

Offset: 0x0014 Register Name: GPADC_FIFO_DATA
Bit Read/Write | Default/Hex | Description
31:12 / / /
GP_FIFO_DATA
11:0 R UDF - -
GPADC Data in FIFO

3.18.5.7. GPADC Calibration Data Register (Default Value: 0x0000_0000)

Offset: 0x0018 Register Name: GPADC_CDATA
Bit Read/Write | Default/Hex Description
31:12 / / /
GP_CDATA
11:0 R/W 0x0 N
GPADC Calibration Data

Offset: 0x0020

Bit Read/Write | Default/Hex

31:1 / /

0 R/W
: Enable

3.18.5.9. DC High)Interrupt Configure Register (Default Value: 0x0000_0000)

Offset: 0x0024 Register Name: GPADC_DATAH_INTC
Bit Read/Write | Default/Hex Description
31:1 / / /
CHO_HIG_IRQ_EN
0 R/W 0x0 0: Disable
1: Enable

3.18.5.10. GPADC DATA Interrupt Configure Register (Default Value: 0x0000_0000)

Offset: 0x0028 Register Name: GPADC_DATA_INTC
Bit Read/Write | Default/Hex Description

31:1 / / /

0 R/W 0x0 CHO_DATA_IRQ_EN
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0: Disable
1: Enable

3.18.5.11. GPADC Low Interrupt Status Register (Default Value: 0x0000_0000)

Offset: 0x0030 Register Name: GPADC_DATAL_INTS
Bit Read/Write | Default/Hex | Description
31:1 / / /
CHO_LOW_PENGDING
0 R/W1C 0x0 1: Channel 0 Voltage Low Available Pending IRQ
Write ‘1’ to clear this interrupt or automatic clear if interruptgcondition fails

3.18.5.12. GPADC High Interrupt Status Register (Default Value: 0x0000_0000) ®

Offset: 0x0034 Register Name: GPADC_DATAH_INTS

Bit Read/Write | Default/Hex Description

31:1 / / /
0 R/W1C 0x0 )
ilable Pending IRQ
terrupt or automatic clear if interrupt condition fails

3.18.5.13. GPADC Dat ptStatus ister (Default Value: 0x0000_0000)
Offset: 0x0038 Register Name: GPADC_DATA_INTS
Bit ad/Wri efault/Hex | Description
31:1 / /

CHO_DATA_PENGDING

0: NO Pending IRQ
0 R/W1C 0x0 _ _

1: Channel 0 Data Available Pending IRQ

Write ‘1’ to clear this interrupt or automatic clear if interrupt condition fails

3.18.5.14. GPADC CHO Compare Data Register (Default Value: 0OxOBFF_0400)

Offset: 0x0040 Register Name: GPADC_CHO_CMP_DATA
Bit Read/Write | Default/Hex Description
31:28 / / /

CHO_CMP_HIG_DATA

27:16 R/W OxBFF .
Channel 0 Voltage High Value

15:12 / / /
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CHO_CMP_LOW_DATA

11:0 R/W 0x400
Channel 0 Voltage Low Value

3.18.5.15. GPADC CHO Data Register (Default Value: 0x0000_0000)

Offset: 0x0080 Register Name: GPADC_CHO_DATA
Bit Read/Write | Default/Hex | Description
31:12 / / /
GP_CHO_DATA
11:0 R 0x000 - -
Channel 0 Data
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3.19. RTC

3.19.1. Overview

The RTC(Real Time Clock) is used to display the real time and periodically wakeup .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 7-bit counter for counting year, 4-bit counter for counting month, 5-bit counter for cougiting day, 3-bit
counter for counting week, 5-bit counter for counting hour, 6-bit counter for counting minute, 6- ounter for
counting second

*  External connect a 32768Hz low-frequency oscillator for count clock

®
e Configurable initial value by software anytime
*  Periodically alarm to wakeup the external devices
e Stores power-off information in eight 32-bit general purpose registerO
3.19.2. Block Diagram ® 66
0 \

16MRC /32

HOSC_CLK_SRC_SEL

DCXO 0

LOSC_SRC_SEL Fanout pad |

o 1 |24MR

0 CLK32K_LOSC

32768 EXT 1

SYSTEM

RTC_SRC_SEL

0

RTC_32K
CLK32K HOSC

1

Figure 3-54. RTC Block Diagram
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Clock Power Domain System Power Domain
PLL
4 HOSC . Highclk for
system
o

24MHz 24M
clk_24mxo X0 Crystal

clk_dcxo
WIFI
24M 24MHz | DCXO_EN| XOctrl
Crysta DCXO | dig

X032K_EN
clk_dcxo clk_24mxo

®
PAD select 32768Hz @32768Hz
o R
Defaul X0 S
24m_ref \

A 4

16MHz | | 32KHz | Jf divfor | clk 32k |clk 32k _
RC 0SC Cali dig 32KHz Iste

o r cangrol

Default 0
1 L Low clk for
/32 /N 0 4m f 0 CLK32K_LOSC System
RTC Power Domain -
egistancontrol Register control
Default 0 Default 0
Figure 3-55. RTC Power Domain
Clock soutees: 24MHz h quency crystal oscillator, 32768Hz low-frequency crystal oscillator, internal 16MHz RC

Oscillating circult: 32768Hz XO, 24MHz XO, 24MHz DCXO

Controlling circuit: oscillator enable circuit, 32KHz calibration circuit, 32KHz frequency divider circuit,24MHz clock

select circuit,32KHz clock select circuit, low-frequency clock source select circuit

Output clock: HOSC,CLK32K_LOSC,RTC_32K

3.19.3. Operations and Functional Descriptions

3.19.3.1. External Signals

Table 3-12 describes the external signals of RTC.
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Table 3-12. RTC External Signals

Signal Description

X32KIN 32KHz oscillator input

X32KOUT 32KHz oscillator output

X32KFOUT 32KHz 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

3.19.3.2. Clock and Reset

The RTC module has the independent reset signal, the signal follows VCC-RTC. When VCC-RTC powers the reset
signal resets the RTC module; after VCC-RTC reaches stable, the reset signal always holds @h lev

The RTC module accesses its register by APB1. \

3.19.3.3. Typical Application

VCC-POWER

10k

X32KFOUT

| 32768
oscilla

VCC-RTC
VCC-RTC

RTC-VIO

my
!

4.7uF

RTC VCC-RTC

10k

Alarm0_int  Alarm1_int AP-NMI#

Figure 3-56. RTC Application Diagram

The system accesses RTC register by APB1 to generate the real time.

The external low-frequency oscillator must be 32.768 kHz.

If the external devices need low-frequency oscillator, X32KFOUT can provide.

AP-NMI# and alarm0 in common generate low level signal.

3.19.3.4. Function Implementation

3.19.3.4.1. Clock Sources

The RTC has two clock sources: internal RC, external low frequency oscillator.

The internal RC can change RTC clock by changing division ratio ;the external clock can not change clock.
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The RTC selects the internal RC by default, when the system starts, the RTC can select by software the external low
frequency oscillator to provide much accuracy clock.

The clock accurate of the RTC is related to the accurate of the external low frequency oscillator. The external oscillator
usually selects 32.768 kHz oscillator with £20ppm frequency tolerance.

3.19.3.4.2. Real Time Clock

Clock

32K Counter

seand |
Figure 3-57. RTC Counter \
The 32K counter adds 1 on each rising edge of the clock. When the clock aches\0x8000,

to count again from 0, and the second counter adds 1. Th? 32KHz c er block di m is as follows.

Hour Day H Month ]—P[ Year ]

Figure 3-58. RTC 32KHz Counter Block Diagram

32KHz counter starts

According to above implementation, the changing range of each counter is as follows.

Table 3-13. RTC Counter Changing Range

Counter | Range

Second If the counter value is not in the range from 0 to 59, then the counter value can change to 59 automatically.

Minute | If the counter value is not in the range from 0 to 59, then the counter value can change to 59 automatically.

Hour If the counter value is not in the range from 0 to 23, then the counter value can change to 23 automatically.
Week If the counter value is not in the range from 0 to 6, then the counter value can change to 6 automatically.
Day If the counter value is not in the range from 1 to 31, then the counter value can change to the maximum

value of that month automatically.

Month If the counter value is not in the range from 1 to 12, then the counter value can change to 12 automatically.

Year The software can set a reference year, the leap year can only set by software.
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3.19.3.4.3. Alarm 0

The principle of alarm0 is similar to the second counter, the difference is that alarmO is a 32-bit down counter. When
the counter decreases to 0 from the initial value, the RTC generates the interrupt, or outputs low level signal by NMI
pin to wakeup power management chip.

3.19.3.4.4. Alarm 1

The alrm1 can set alarm response time and the response cycle. When the system real time satisfies the setting time,
the RTC generates alram1 interrupt to handle alarm interrupt function.

3.19.3.4.5. Power-off Storage ® \
The RTC provides eight 32-bit general purpose register to store power-off informati‘\
nt

Because VCC-RTC always holds non-power-off state after VCC-RTC cold ‘Starts, ystem is in shutdown or

standby scene, CPU can judge software process by the st@hing in .
o

3.19.3.4.6. RTC-VIO \

The RTC module has a LDO ,t pu urcé ef the LDO is VCC-RTC,the output of the LDO is RTC-VIO,the value of

RTC-VIO is adjustable,i inly Wsed for\internal digital logic.

RC function enable

RC

A 4

/32 /N 0

A A

—_—
RC calibration enable

5 CALI_RC32K

24M

Figure 3-59. RC Calibration Block Diagram

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 347



ALwiner

System

| | |
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| | |

Figure 3-60. RC and 24MHz Waveform

(1) 24MHz as a reference clock, calculate the counter number(M) of RC clock within 1ms/16ms.

(2) After calibration, the value of internal RC is get, and division factor(K) of 32768Hz from RC clock divided is get.
(3) K has 28-bit,the lower 16-bit is decimal, the higher 12-bit is integer.

(4) The implementation of calibration is to output 32.768kHz.

3.19.3.5. Operating Mode
®
3.19.3.5.1. RTC Clock Control \

(1) Select clock source: Select clock source by the bit0 of LOSC_CTREAREG, cl urce is the internal RC
oscillator by default, when the system starts, the k sou e switchedto the external 32K oscillator by
software.

(2) Auto switch: After enabled the bit[ offLosc_£TR G, automatically switches clock source to the
internal oscillator when the externalioscillater c @ tput waveform, the switch status can query by the
bit[1] of LOSC_AUTO_SWT_STA_RE \

(3) After auto switch is valid ck rce Status bit cannot be changed, because the two functions are
independent. Q

3.19.3.5.@9

(1) Write time initial value: Write the current time to RTC_HH_MM_SS_REG and RTC_YY_MM_DD_REG.

(2) After update time, the RTC restarts to count again .The software can read the current time anytime.

(3) The leap year function can be set only by the software.

3.19.3.5.3. Alarm0

(1) Enable alramO interrupt by writing ALARMO_IRQ_EN.

(2) Set the counter initial value, write the count-down second number to ALARMO_COUNTER_REG.

(3) Enable alarmO function by writing ALARMO_ENABLE_REG, then the software can query alarm count value in real
time.

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

(5) Resume the interrupt and continue to execute the interrupted process.
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(6) Power-off wakeup is generated via SoC hardware and PMIC, software only need set pending condition of alarm0,
and set 1 to ALARMO_CONFIG_REG.

3.19.3.5.4. Alarm 1

(1) Setalarm1 initial value : write the hour,minute,second of alarm1 to ALARM1_WK_HH_MM_SS.

(2) Write alarm week number enable bit to ALARM1_EN_REG.

(3) When the bit[20:0] of RTC_HH_MM_SS_REG is equal to ALARM1_WK_HH_MM-SS, and the bit[31:29] of
RTC_HH_MM_SS_REG is equal to the week number of ALARM1_EN_REG, then the condition of alarm 1 is
satisfied, pending is set automatically by hardware.

(4) When ALARMO_IRQ_EN is set to 1, the RTC enters into the interrupt process, write ALARMO_I STA_REG _to
clear the interrupt pending, and execute the process of waiting for the interrupt.

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

: 6
3.19.3.5.5. Fanout &\
The bit0 of LOSC_OUT_GATING_REG is set to 1, and exgernal p Si andWeltage is normal, then 32.768kHz
square wave can be output.
®
3.19.3.5.6. Pad Hold &\
ing PE_HO

i G LD”_OUTPUT_REG and GPM_HOLD_OUTPUT_REG is set to 1, the
talle state(high level,low level or high impedance). The function is used to prevent

corresponding power changes.

3.19.3.5.7. RC Calibration Usage Scenario

(1) Power-on: Select non-accurate 32KHz clock divided by internal RC.

(2) Normal scenario: RTC can select 32KHz clock divided by 24MHz, or use calibration clock.If there has fanout
requirement, then calibration clock is needed.

(3) Standby or power-off scenario: Select accurate 32KHz generated by DCX024M calibrates RC clock.

3.19.4. Programming Guidelines

3.19.4.1. RTC Clock Sources Setting

writel(0x16aa4000,LOSC_CTRL); //writing key field
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writel(0x16aa4001,LOSC_CTRL); //select external clock

3.19.4.2. Real Time Clock

writel(0x00173b3b,RTC_HMS);

writel(1<<22|1<<8|31<<0,RTC_YMD);

readl(RTC_HMS);
readl(RTC_YMD);

3.19.4.3. Alarm 0

irq_request(GIC_SRC_R_Alarm0,Alm0_handler);

irq_enable(GIC_SRC_R_Alarm0);
writel(1,ALMO_COUNTER);
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));

3.19.4.4. Alarm 1

writel(0,
writel(Ox

writel(0x00173 | week<<29,RTC_HMS);

while(readl(RTC_HMS)&O0xff);
while(!lreadl(ALM1_IRQ_STA));
writel(1,ALM1_IRQ_EN);
while(readl(ALM1_IRQ_STA));

3.19.5. Register List

//set 1 seconds corresponding to normal mode;

o \
//set 1 seconds corresponding to gormal Mede;

Module Name Base Address
RTC 0x07000000
Register Name Offset Description
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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_YY_MM_DD_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
ALARM1_WK_HH_MM_SS 0x0040 Alarm 1 Week HMS Register
ALARM1_ENABLE_REG 0x0044 Alarm 1 Enable Register
ALARM1_IRQ_EN 0x0048 Alarm 1 IRQ Enable Register
ALARM1_IRQ_STA_REG 0x004C Alarm 1 IRQ Status Regiséer
ALARM_CONFIG_REG 0x0050
LOSC_OUT_GATING_REG 0x0060
GP_DATA_REG 0x0100 + N*0x04 General
XO_CTRL_REG 0x0160
CALI_CTRL_REG 0x0164
GPL_HOLD_OUTPUT_REG
GPM_HOLD_OUTPUT_REG GPM Hold Output Register
RTC_PWR_MODE_SEL_REG RTC POWER MODE SELECT Register
RTC-VIO_REG RTC-VIO Regulate Register
BOOT_CPU_HP_FLAG_REG Boot CPU Hot Plug Flag Register
CPU Software Entry Register 0

SUP_STA Super Standby Flag Register

0x01FC CPU Software Entry Register 1

0x0210 Crypto Configuration Register
CRY_KEY_REG 0x0214 Crypto Key Register
CRY_EN_REG 0x0218 Crypto Enable Register

3.19.6. Register Description

3.19.6.1. 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 bit O can be written with
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the new value.

15

/

14

R/W

Ox1

LOSC_AUTO_SWT _EN.
LOSC Auto Switch Enable.
0: Disable

1: Enable.

13:10

/

R/W

0x0

ALM_DDHHMMSS_ACCE.

ALARM DD-HH-MM-SS access.

After writing the Alarm 1 Week HH-MM-SS Register, this bit is set and it will
be cleared until the real writing operation is finished.

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 be cleared
until the real writing operation is finished. ®
After writing the RTC HH-MM-SS Regist H Register will

R/W

0x0

t H
be refreshed for at most one seconds. \
RTC_YYMMDD_ACCE.

RTC YY-MM-DD access.
After writing t
until‘he real wiit

er writin

is bit is set and it will be cleared

D Register, the RTC YY-MM-DD Register will
one seconds.

6:5

3:2

R/W

0x0

ternal 32768Hz Crystal Enable.
0: Disable
1: Enable

EXT_LOSC_GSM.

External 32768Hz Crystal GSM.
00: Low

01:/

10:/

11 High

/

R/W

0x0

LOSC_SRC_SEL.

LOSC Clock source Select. ‘N’ is the value of Internal OSC Clock Prescalar
Register.

0: InternalOSC /32/ N

1: External 32.768kHz OSC.

(InternalOSC = 16MHz)

i

— NOTE
If the bit[9:7] of LOSC_CTRL_REG is set, the corresponding of Alarm 1 Week HH-MM-SS Register, RTC HH-MM-SS
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Register, RTC YY-MM-DD Register can not be written.

3.19.6.2. 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.
0: External 32.768k OSC work normally.
1: External 32.768k OSC work abnormally.

R/W1C

0x0

LOSC_AUTO_SWT_PEND.

LOSC auto switch pending.

0: No effect

1: Auto switches pending
Setting 1 to this bit will clear it.

0x0

LOSC_SRC_SEL_STA.
Checking LOSC Clock Source Statds™\ i
Prescalar Register.

f Internal OSC Clock

Offset:0x

Register Name: INTOSC_CLK_PRESCAL_REG

Bit

31:16

Description

/

15:0

R/W

OxF

INTOSC_CLK_PRESCAL.

Internal OSC Clock Prescalar value N.
0x0000: 1

0x0001: 2

0x0002: 3

0x001F: 32

3.19.6.4. Internal OSC Clock Auto Calibration Register (Default Value: 0x1E80_0000)

Offset:0x000C Register Name: INTOSC_CLK_AUTO_CALI_REG
Bit Read/Write | Default/Hex | Description

31:20 R Ox1e8 32KHz Calibration Integer Divide Factor.

19:4 R 0x0 32KHz Calibration Decimal Divide Factor.
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3 / / /
RC Calibration Precise Selection
2 R/W 0x0 0: 1ms calibration precise

1: 16ms calibration precise

RC calibration enable
1 R/W 0x0 0 : Close Calibration circuit
1 : Open Calibration circuit

RC calibration function enable
0 R/W 0x0 0: Normal RC
1: Calibrated RC

3.19.6.5. RTC YY-MM-DD Register

Offset:0x0010 Register Name: RTC_YY_MM_DD_REG
Bit Read/Write | Default/Hex | Description
31:24 / / /
LEAP.
Leap Year.
23 R/W 0x0 0: Not
1:L

ép year,
is bit can @ ha e. It should be set or cleared by software.

22:16 R/W UDF
from 0~127.

15:12 /
MONTH.
11:8 R/W Month.
Range from 1~12.
7:5 / /
DAY.
4.0 R/W UDF Day.
Range from 1~31.

i

— NOTE
If the written value is not from 1 to 31 in Day Area, it turns into 31 automatically. Month Area and Year Area are
similar to Day Area.
The number of days in different month may be different.

3.19.6.6. RTC HH-MM-SS Register

Offset:0x0014 Register Name: RTC_HH_MM_SS_REG

Bit | Read/Write | Default/Hex | Description
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31:29 R/W 0x0

WK_NO.

Week number.
000:
001:
010:
011:
100:
101:
110: Sunday
111:/

Monday
Tuesday
Wednesday
Thursday
Friday
Saturday

28:21

/

20:16 R/W UDF

HOUR.
Range from 0~23

15:14

/

13:8 R/W UDF

MINUTE.
Range from 0~59

7:6 /

/

5:0 R/W UDF

SECOND.
Range from 0~59

N

— NOTE
If the written value is not from 0 to 59
are similar to Second Area.

3.19.6.7. Alarm 0 Cou

eg) automatically. Minute Area and Hour Area

t Value: 0x0000_0000)

Offset:0x0020 Register Name: ALARMO_COUNTER_REG
Bit ead/Wrij efault/Hex | Description
ALARMO_COUNTER.
31:.0 R/W 0x0 Alarm 0 Counter is based on second.
If the second is set to 0, it will be 1 seconds in fact.

3.19.6.8. Alarm 0 Current Value Register

Offset:0x0024 Register Name: ALARMO_CUR_VLU_REG
Bit Read/Write | Default/Hex | Description
ALARMO_CUR_VLU.
31:0 R UDF Check Alarm 0 Counter Current Values.
If the second is set to 0, it will be 1 seconds in fact.
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3.19.6.9. Alarm 0 Enable Register (Default Value: 0x0000_0000)

Offset:0x0028

Register Name: ALARMO_ENABLE_REG

Bit

Read/Write

Default/Hex

Description

31:1

/

/

/

R/W

0x0

ALM_0_EN

Alarm 0 Enable.

If this bit is set to “1”, the valid bits of Alarm 0 Counter Register will down
count to zero, and the alarm pending bit will be set to “1”.

0: Disable

1: Enable

3.19.6.10. 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.

Alarm 0 IRQE
0 R/W 0x0 ,

0: Daable

: Enahble

3.19.6.11. Alarm 0 IRQ Status R

Value: 0x0000_0000)

Offset:0x Register Name: ALARMO_IRQ_STA_REG
Bit Read/Writ Description
31:1 /
ALARMO_IRQ_PEND.
Alarm 0 IRQ Pending bit.
0 R/WIC O0x0 0: No effect

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.

3.19.6.12. Alarm 1 Week HH-MM-SS Register

Offset:0x0040 Register Name: ALARM1_WK_HH_MM_SS
Bit Read/Write | Default/Hex | Description
31:21 / / /
HOUR.
20:16 R/W UDF
Range from 0~23.
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15:14 / / /

MINUTE.
13:8 R/W UDF

Range from 0~59.
7:6 / / /

SECOND.
5:0 R/W UDF

Range from 0~59.
ﬂ“—’ ﬂ NOTE

If the written value is not from 0 to 59 in Second Area, it turns into 59 automatically. Minute Area and Hour Area

are similar to Second Area.

3.19.6.13. Alarm 1 Enable Register (Default Value: 0x0000_0000)

Offset:0x0044 Register Name: ALARM1_EN_REG
Bit Read/Write | Default/Hex | Description
317 / / /
WK6_ALM1_EN.
Week 6 (Sunday) Alarm 1 bl
0: Disable
6 R/W 0x0 o
en the valid bits of Alarm 1 Week HH-MM-SS
oPthe bit[20:0] of RTC HH-MM-SS Register and the
H-MM-SS Register is 6, the week 6 alarm irq pending bit
K5 _ALM1_EN.
Week 5 (Saturday) Alarm 1 Enable.
0: Disable
s W 0x0 1: Enable
If this bit is set to “1”, only when the valid bits of Alarm 1 Week HH-MM-SS
Register is equal to the bit[20:0] of RTC HH-MM-SS Register and the
bit[31:29] of RTC HH-MM-SS Register is 5, the week 5 alarm irq pending bit
will be set to “1”.
WK4_ALM1_EN.
Week 4 (Friday) Alarm 1 Enable.
0: Disable
4 R/W 0x0 1: Er?abl.e . o
If this bit is set to “1”, only when the valid bits of Alarm 1 Week HH-MM-SS
Register is equal to the bit[20:0] of RTC HH-MM-SS Register and the register
bit[31:29] of RTC HH-MM-SS Register is 4, the week 4 alarm irq pending bit
will be set to “1”.
WK3_ALM1_EN.
3 R/W 0x0 Week 3 (Thursday) Alarm 1 Enable.
0: Disable
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1: Enable

If this bit is set to “1”, only when the valid bits of Alarm 1 Week HH-MM-SS
Register is equal to the bit[20:0] of RTC HH-MM-SS Register and the
bit[31:29] of RTC HH-MM-SS Register is 3, the week 3 alarm irg pending bit
will be set to “1”.

WK2_ALM1_EN.
Week 2 (Wednesday) Alarm 1 Enable.
0: Disable
1: Enable

2 R/W 0x0 L -
If this bit is set to “1”, only when the valid bits of Alarm 1 Week HH-MM-SS
Register is equal to the bit[20:0] of RTC HH-MM-SS Register and the
bit[31:29] of RTC HH-MM-SS Register is 2, the week 2 alarm, irq pending bit
will be set to “1”.
WK1_ALM1_EN.
Week 1 (Tuesday) Alarm 1 Enable. ®
0: Disable

1 R/W 0x0 1: Er.labl.e | .
If this bit is set to “1”, only when lid of A 1 Week HH-MM-SS

TC M-SS Register and the

bit[31:29] of R r is I’the week 1 alarm irq pending bit
will be set to

0 R/W 0x0

Register is equal to the bit[20:0] of RTC HH-MM-SS Register and the
bit[31:29] of RTC HH-MM-SS Register is 0, the week 0 alarm irg pending bit
will be set to “1”.

3.19.6.14. Alarm 1 IRQ Enable Register (Default Value: 0x0000_0000)

Offset:0x0048 Register Name: ALARM1_IRQ_EN
Bit Read/Write | Default/Hex | Description
31:1 / / /
ALARM1_IRQ_EN.
Alarm 1 IRQ Enable.
0 R/W 0x0 )
0: Disable
1: Enable
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3.19.6.15. Alarm 1 IRQ Status Register (Default Value: 0x0000_0000)

Offset:0x004C

Register Name: ALARM1_IRQ_STA_REG

Bit

Read/Write

Default/Hex

Description

31:1

/

/

/

R/W1C

0x0

ALARM1_WEEK_IRQ_PEND.

Alarm 1 Week (0/1/2/3/4/5/6) IRQ Pending.

0: No effect

1: Pending, week counter value is reached

If alarm 1 week irq enable is set to 1, the pending bit will be sent to the

interrupt controller.

3.19.6.16. 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
0 R/W 0x0 ,

0: Daable al

:Enable a

3.19.6.17. LOSC Output Gating®

Default Value: 0x0000_0000)

Offset:0x Register Name: LOSC_OUT_GATING_REG
Bit Read/Writ Description
31:1 /
LOSC_OUT_GATING.
Configuration of LOSC output, and without LOSC output by default.
0 R/W 0x0

0: Disable LOSC output gating
1: Enable LOSC output gating

3.19.6.18. 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].
ﬂ“—’ ﬂ NOTE

General purpose register 0~7 value can be stored if the RTC-VIO is larger than 1.0V.
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3.19.6.19. DCXO Control Register (Default Value: 0x083F_10F2)

Offset:0x0160 Register Name: DCXO_CTRL_REG
Bit Read/Write | Default/Hex | Description
CLK_REQ_ENB.
31 R/W 0x0 0: Enable DCXO wake up function
1: Disable DCXO wake up function
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
7 R/W 0x1
6 R/W 0x1
normal mode.
CXO_RFCLK_ENHANCE
DCXO rfclk enhance
5:4 R/W o _
Enhance driving capacity of output OUT_RF_REFCLK, Ox0 for 5pF, 0x1 for
10pF, 0x2 for 15pF, 0x3 for 20pF
OSC_CLK_SRC_SEL.(Pad select)
High frequency clock source select.
3 R/W UDF § g Y
0: X024M
1: DCXO
2 / / /
DCXO_EN
DCXO enable.
1 R/W Ox1
1: Enable
0: Disable
0 / / /

3.19.6.20. Calibration Control Register (Default Value: 0x0000_0003)

Offset:0x0164

’ Register Name: CALI_CTRL_REG

A63 User Manual(Revision 1.0)

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

Page 360




ALwiner

System

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

WAKEUP_DCXO_EN
Wake up DCXO circuit enable.

30:15

/

/

/

16

R/W

0x0

WAKEUP_READY_SLEEP_MODE
Calibration wake up ready sleep mode
0: Disable

1: Enable

15:12

R/W

0x0

TIMER FOR READY SLEEP
Total timer for ready sleep
0000: 15s
0001: 30s
0010: 45s
0011: 60s
0100: 90s
0101: 120s
0110: 150s
Others: /

’\’b\

11:8

= C

Wake up cou for g
0000: 250m

0110:1.75s
0111:2s

1000:
1001:
1010:
1011:
1100:
1101:
1110:
1111:

2.25s
2.5s
2.75s
3s
3.25s
3.5s
3.75s
4s

WAKEUP_CNT FOR SLEEP
Wake up counter for sleep
0000: 250ms

0001: 500ms

0010: 1s

0011: 2s

0100: 3s

0101: 4s

7:4 R/W 0x0
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0110: 5s
0111:6s
1000: 7s
1001: 8s
1010: 9s
1011: 10s
1100: 11s
1101:12s
1110: 30s
1111: 60s

3:0

R/W

WAIT DCXO SEL
Select for DCXO active after DCXO enable

0000:1ms

0001:2ms
0x3

0010:3ms

0011:4ms

1111: 16ms

Offset:0x0180

OLD_OUTPUT_REG

Bit

Read/Write

Default/Hex

31:20

/

/

19

R/W

PLI9 HOLD_OUTPUT.

Hold the output of GPIOL19 when system’s power is changing. The output
must be low level (0) or high level (1) or High-Z; any other outputs may not
hold on.

0: Hold disable

1: Hold enable

18

R/W

GPL18 HOLD_OUTPUT.

Hold the output of GPIOL18 when system’s power is changing. The output
Ox0 must be low level (0) or high level (1) or High-Z; any other outputs may not
hold on.

0: Hold disable

1: Hold enable

17

R/W

GPL17_HOLD_OUTPUT.

Hold the output of GPIOL17 when system’s power is changing. The output
Ox0 must be low level (0) or high level (1) or High-Z; any other outputs may not
hold on.

0: Hold disable

1: Hold enable

16

R/W

0x0 GPL16_HOLD_OUTPUT.
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Hold the output of GPIOL16 when system’s power is changing. The output
must be low level (0) or high level (1) or High-Z; any other outputs may not
hold on.

0: Hold disable

1: Hold enable

GPL15_HOLD_OUTPUT.

Hold the output of GPIOL15 when system’s power is changing. The output
must be low level (0) or high level (1) or High-Z; any other outputs may not
1s R/W X0 (0) g (1) g y p y
hold on.

0: Hold disable

1: Hold enable

GPL14_HOLD_OUTPUT.
Hold the output of GPIOL14 when system’s power is chan . The output
must be low level (0) or high level (1) or High-Z; any other outputs may not

14 R/W 0x0 hold on. ®
0: Hold disable ‘
1: Hold enable
GPL13_HOLD_OUTPUT.
stém’s

Hold the output of GPIOL13 n sy
evel)y1)

er is changing. The output

orHigh-Z; any other outputs may not
13 R/W 0x0 & Y P y

Hold the dutput of GPIOL12 when system’s power is changing. The output

ust be low level (0) or high level (1) or High-Z; any other outputs may not

12
hold on.

0: Hold disable
1: Hold enable

GPL11_HOLD_OUTPUT.

Hold the output of GPIOL11 when system’s power is changing. The output
must be low level (0) or high level (1) or High-Z; any other outputs may not
1 R/W X0 (0) g (1) g y p y
hold on.

0: Hold disable

1: Hold enable

GPL10_HOLD_OUTPUT.

Hold the output of GPIOL10 when the power of system is changing. The
output must be low level (0) or high level (1) or High-Z; any other outputs
10 R/W Ox0 p (0) 8 (1) 8 y p
may not hold on.
0: Hold disable

1: Hold enable

GPL9_HOLD_OUTPUT.
9 R/W 0x0 Hold the output of GPIOL9 when the power of system is changing. The
output must be low level (0) or high level (1) or High-Z; any other outputs
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may not hold on.
0: Hold disable
1: Hold enable

GPL8_HOLD_OUTPUT.

Hold the output of GPIOL8 when the power of system is changing. The
output must be low level (0) or high level (1) or High-Z; any other outputs
g R/W X0 p (0) g (1) g y p
may not hold on.
0: Hold disable

1: Hold enable

GPL7_HOLD_OUTPUT.
Hold the output of GPIOL7 when the power of system is changing. The

output must be low level (0) or high level (1) or High-Z; any other outputs

7 R/W 0x0
may not hold on.

0: Hold disable
1: Hold enable

®
GPL6_HOLD_OUTPUT.
Hold the output of GPIOL6 when the erNt changing. The
output must be low level (0) or vel or High-Z; any other outputs

6 R/W 0x0
may not hold on.
0: Hold disab
1: Igld enable

5 R/W 0x0

: Hold disable
1: Hold enable

GPL4_HOLD_OUTPUT.

Hold the output of GPIOL4 when the power of system is changing. The
4 N Ox0 output must be low level (0) or high level (1) or High-Z; any other output
may not hold on.
0: Hold disable

1: Hold enable

GPL3_HOLD_OUTPUT.

Hold the output of GPIOL3 when the power of system is changing. The
output must be low level (0) or high level (1) or High-Z; any other outputs
3 R/W Ox0 p (0) 8 (1) g y p
may not hold on.
0: Hold disable

1: Hold enable

GPL2_HOLD_OUTPUT.

Hold the output of GPIOL2 when the power of system is changing. The
2 R/W 0x0 output must be low level (0) or high level (1) or High-Z; any other outputs
may not hold on.

0: Hold disable
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1: Hold enable

R/W

0x0

GPL1_HOLD_OUTPUT.

Hold the output of GPIOL1 when the power of system is changing. The
output must be low level (0) or high level (1) or High-Z; any other outputs
may not hold on.

0: Hold disable

1: Hold enable

R/W

0x0

GPLO_HOLD_OUTPUT.

Hold the output of GPIOLO when the power of system is changing. The
output must be low level (0) or high level (1) or High-Z; any other outputs
may not hold on.

0: Hold disable

1: Hold enable

3.19.6.22. GPM Hold Output Register (Default Value: 0x0000_0000)

Offset:0x0184

Bit

Read/Write

Default/Hex

31:6

/

/

R/W

0x0

When system’s power is changing. The output
or high level (1) or High-Z; any other outputs may not

: Hold enable

0x0

GPM4_HOLD_OUTPUT.

Hold the output of GPIOL4 when system’s power is changing. The outputs
must be low level (0) or high level (1) or High-Z; any other output may not
hold on.

0: Hold disable

1: Hold enable

R/W

0x0

GPM3_HOLD_OUTPUT.

Hold the output of GPIOL3 when system’s power is changing. The output
must be low level (0) or high level (1) or High-Z; any other outputs may not
hold on.

0: Hold disable

1: Hold enable

R/W

0x0

GPM2_HOLD_OUTPUT.

Hold the output of GPIOL2 when system’s power is changing. The output
must be low level (0) or high level (1) or High-Z; any other outputs may not
hold on.

0: Hold disable

1: Hold enable
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GPM1_HOLD_OUTPUT.

Hold the output of GPIOL1 when system’s power is changing. The output
must be low level (0) or high level (1) or High-Z; any other outputs may not
1 R/W X0 (0) g (1) g y p y
hold on.

0: Hold disable

1: Hold enable

GPMO_HOLD_OUTPUT.

Hold the output of GPIOLO when system’s power is changing. The output
must be low level (0) or high level (1) or High-Z; any other outputs may not
0 R/W X0 (0) g (1) g y p y
hold on.

0: Hold disable

1: Hold enable

3.19.6.23. RTC Power Mode Select Register (Default Value: 0x0000_0001)

Offset:0x0188 Register Name: RTC_PWR_MODE_SEL_|
Bit Read/Write | Default/Hex | Description

31:1 / /

0 R/W Ox1

3.19.6.24. RTC-VIO Re fault Value: 0x0000_0004)

Offset:0x0190 Register Name: RTC-VIO_REG

Bit ead/Write | Default/Hex | Description

31:3 / /

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

2:0 R/W Ox4 010: 0.7V

011: 0.8V

100: 0.9V

101: 1.1V

110: 1.2v

111: 1.3V
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3.19.6.25. Boot CPU Hot Plug Flag Register (Default Value: 0x0000_0000)

Offset:0x01B8 Register Name: BOOT_CPU_HP_FLAG_REG
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0 Boot CPU software flag when acting from hot plug.

3.19.6.26. CPU Software Entry Register (Default Value: 0x0000_0000)

Offset:0x01BC Register Name: CPU_SOFT_ENT_REG
Bit Read/Write Default/Hex | Description

Boot CPU software entry register when acting from hot plug or Non-boot
31:0 R/W 0x0 .

CPU software entry register.

3.19.6.27. Super Standby Flag Register (Default Value: 0x0000_0000)

Offset:0x01F8 Register Name: SUP_STAN_FL
Bit Read/Write Default/Hex | Description
i read back in the key field, but if the values are
31:16 R/W 0x0 o o .
a p ower 16 bits will not change in this register. Only fellow
amiate process, the super standby flag can be written in the lower
s. Refer to Description and Diagram.
_ SUP_STANBY_FLAG_DATA.
15:0 Refer to Description and Diagram
L,
When syste ned on, the low 16 bits in the Super Standby Flag Register should be 0x0. If software

programmer wants to write correct super standby flag ID in low 16 bits, the high 16 bits should be written 0x16AA
at first. Then, software programmer must write OxAA16XXXX in the Super Standby Flag Register, the ‘XXXX’ means
the correct super standby flag ID.

3.19.6.28. CPU Software Entry Registerl (Default Value: 0x0000_0000)

Offset:0x01FC Register Name: CPU_SOFT_ENT_REG1
Bit Read/Write Default/Hex | Description
31:0 R/W 0x0 CPU software entry register when acting from super standby.
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Offset:0x0210 Register Name: CRY_CONFIG_REG
Bit Read/Write | Default/Hex | Description
31:16 / / /
KEY_FIELD
15:0 R/W 0x0 -
Key Field

3.19.6.30. Crypto Key Register (Default Value: 0x0000_0000)

Offset:0x0214 Register Name: CRY_KEY_REG
Bit Read/Write Default/Hex | Description

CRY_KEY
31:0 R/W 0x0 B

Crypto Key

3.19.6.31. Crypto Enable Register (Default Value: 0x0000_0000)

Offset:0x0218

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

0 R/W 0x0

A63 User Manual(Revision 1.0)

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




ALwiner

System

3.20. PSI

3.20.1. Overview

PSI (Peripheral System Interconnect) is a peripheral bus interconnect device based on AHB and APB protocol, which
supports 16 AHB master and 16 slave bus. The type of slave bus can be AHB bus or APB bus. Each bus supports 64
slave devices.

3.20.2. Block Diagram

HB
asterl

PSI_TOP
Regi
> Con

.............. h2i

v PSI Interface vy

PSICTRL

y !

AHB BUS APB BUS
Slave 0-7 Slave 0-7
A 4 v A 4 A 4
Slave 00 [----1 Slave 63 Slave 00 {:--:| Slave 63

Figure 3-61. PSI Block Diagram
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3.21. Port Controller
3.21.1. Overview
The Port Controller can be configured with multi-functional input/output pins. All these ports can be configured as

GPIO only if multiplexed functions not used. The total 6 group external PIO interrupt sources are supported and

interrupt mode can be configured by software.

The features of Port Controller are as follows:

e 9 ports(PB,PC,PD,PE,PF,PG,PH,PL,PM)

*  Software control for each signal pin ®
*  GPIO peripheral can produce interrupt

e Pull-up/Pull-down/no-Pull register control

*  Control the direction of every signal

*  A4drive strengths in each operating mode

i Up to 71 interrupts

*  Configurable interrupt edges Py

3.21.2. Block Diagram

The block di ofOo is shown in Figure 3-62.

e~
Ir== |
output data :: | : -l:
register i r:.| rq r.:l|]r., ! ‘}
Output b ro "
e = MUX P | ! : - ﬁ'
control I | 1
] I |
2 Function "| ! i ! e
™ Fillrddre r{r,, |
. I
Peripheral / :: 1 : Lo
k !

-
Peripheral En_in
Interrupt L input
N
_— register J ‘

Figure 3-62. Port Controller Block Diagram

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 370



ALwiner

System

Port controller consists of digital part(GPIO, external interface) and 10 analog part(output buffer, dual pull down, pad,
etc). Digital part can select output interface by MUX switch; analog part can configure pull up/down, buffer strength.

When executing GPIO read state, the port controller reads the current level of pin into internal register bus. When not
executing GPIO read state, external pin and internal register bus is off-status, that is high-impedance.

3.21.3. Operations and Functional Descriptions

3.21.3.1. Multi-function Port Table

The A63 includes 108 multi-functional input/output port pins.There are 9 ports as listed below:

Table 3-14. Multi-function Port Table

Port Name | Number of Pins | Input Driver | Output Driver | Multiplex Pins
PB 11 Schmitt CMOS UART/ITAG/AIF/12 3V
PC 17 Schmitt CMOS 1.8v/3.3V
PD P Schmitt CMOS 1.8v/3.3V
PE 18 Schmitt CMOS 1.8v/3.3v
PF 7 Schmitt CMOS 1.8v/3.3V
PG 14 Schmitt ‘CMO 1.83.3v
PH 13 Schmitt C TWI/UART/MIC/12S/SPI 3.3V
PL 20 Schmitt C RSB/UART/TWI/ITAG/PWM/SPI 1.8V/3.3V
PM 6 Q PM_EINT 1.8V/3.3V
3.21.3.2./Port FunctiO
Port Contro ts 9 GPIOs, every GPIO can configure as Input,Output,Function Peripheral,lO disable or Interrupt
function. The configuration instruction of every function is as follows.
Table 3-15. Port Function
Function Buffer Strength Pull Up Pull Down
Input GPIO/Multiplexing Input / X X
Output GPIO/Multiplexing Output Y X X
Pull U Y N
Disable P /
Pull Down / N Y
Interrupt Trigger / X X

/ : non-configure, configuration is invalid

Y : configure

X : Select configuration according to actual situation
N : Forbid to configure

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 371



ALwiner

System

3.21.3.3. Pull up/down Logic

Each 10 pin can configure the internal pull-up/down function or high-impedance.
VCC

T

Rpu
PAD

Rpd

o '\'b\

Figure 3-63. Pull up/down

High-impedance, the output is float state, all buffer iSfeff, th external high/low level. When

high-impedance, software configures the switch on Rpu ,and the@multiplexing function of 10 is set as |10

disable or input by software. ®
Pull-up, an uncertain signal is pulled hig resistanc esistance has current-limiting function. When pulling up,
the switch on Rpu is breakover by, re cOhfiguration, 10 is pulled up to VCC by Rpu.

The setting of pull-down,pull-up,high-impledance is decided by external circuit.

3.21.3.4. Buffer Strength

Each 10 can be set as different buffer strength.The 10 buffer diagram is as follows.
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VCC

Figure 3-64. 10 Buffer Strength Diagram g \
. Wh u ngth is set to
,th pedangce value is r0. When

buffer strength is set to 1, only pO and pl is on, the output impeda i two r0 in parallel, the

When output high level, the n0,n1,n2,n3 of NMOS is off, the p0,p1,p2,p3 of PMOS i
O(buffer strength is weakest), only p0O is on, the output impedance is maxi

impedance value is r0/2.When buffer strength is 2, onl i put impedance is equivalent to
three r0 in parallel, the impedance value is r0/3.When is'®, p0,p1,p2 and p3 is on, the output

impedance is equivalent to four r0 in par: ,’e imp

When output low level, the p0,p1,p2,p3 OS Tshoff, 0,n1,n2,n3 of NMOS is on. When buffer strength is set to

O(buffer strength is weakest), on is onjthe oUtput impedance is maximum ,the impedance value is r0. When
n

buffer strength is set to

on, the output impedance is equivalent to two r0 in parallel, the
impedance
three r0
impedan

gth is 2, only nO,n1 and n2 is on, the output impedance is equivalent to

parallel, ance value is r0f3. When buffer strength is 3, nO,n1,n2 and n3 is on, the output

four r0 in parallel, the impedance value is r0/4.

When GPIO i

configuration is invalid.

to input or interrupt function, between output driver circuit and port is unconnected, driver

3.21.3.5. Interrupt

Each group 10 has independent interrupt number.IO within group uses one interrupt number, when one 10 generates
interrupt, Port Controller sent interrupt request to GIC. External Interrupt Status Register is used to query which 10
generates interrupt.

Interrupt trigger of GPIO supports the following trigger types.

*  Positive Edge : When low level changes to high level, the interrupt will generate. No matter how long high level
keeps, the interrupt generates only once.

*  Negative Edge: When high level changes to low level, the interrupt will generate. No matter how long low level
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keeps, the interrupt generates only once.
¢ High Level : Just keep high level and the interrupt will always generate.
*  Low Level : Just keep low level and the interrupt will always generate.
*  Double Edge : Positive and negative edge.
External Interrupt Configure Register is used to configure trigger type.

GPIO interrupt supports hardware debounce function by setting External Interrupt Debounce Register. Sample trigger
signal using lower sample clock, to reach the debounce effect because of the dither frequency of signal is higher than
sample frequency.

Set sample clock source by PIO_INT_CLK_SELECT and prescale factor by DEB_CLK_PRE_SCALE.

3.21.4. CPUX Register List

Module Name Base Address

GPIO 0x0300B000

Register Name Offset

Pn_CFGO n egister 0 (n =1~7)

Pn_CFG1 '

Pn_CFG2

Pn_CFG3 Port n Configure Register 3 (n = 1~7)

Pn_DAT Port n Data Register (n = 1~7)

Pn_DRVO Port n Multi-Driving Register O (n = 1~7)
Pn_DRV1 Port n Multi-Driving Register 1 (n = 1~7)
Pn_PULO n*0x0024+0x1C Port n Pull Register O (n = 1~7)

Pn_PUL1 n*0x0024+0x20 Port n Pull Register 1 (n = 1~7)

Pn_INT_CFG 0x200+n*0x20+0x00 PIO Interrupt Configure Register 0(n =1,5,6,7)
Pn _INT_CFG1 0x200+n*0x20+0x04 PIO Interrupt Configure Register 1(n =1,5,6,7)
Pn _INT_CFG2 0x200+n*0x20+0x08 PIO Interrupt Configure Register 2(n =1,5,6,7)
Pn _INT_CFG3 0x200+n*0x20+0x0C PIO Interrupt Configure Register 3(n =1,5,6,7)
Pn _INT_CTL 0x200+n*0x20+0x10 PIO Interrupt Control Register(n =1,5,6,7)

Pn _INT_STA 0x200+n*0x20+0x14 PIO Interrupt Status Register(n =1,5,6,7)

Pn _INT_DEB 0x200+n*0x20+0x18 PIO Interrupt Debounce Register(n =1,5,6,7)
PIO_POW_MOD_SEL 0x0340 PIO Group Withstand Voltage Mode Select Register
PIO_POW _Val 0x0348 PIO Group Power Value Register
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3.21.5. CPUX Register Description

3.21.5.1. PB Configure Register 0 (Default Value: 0x7777_7777)

Offset: 0x0024

Register Name: PB_CFGO

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

PB7_SELECT

000:Input 001:Output
30:28 R/W 0x7 010:AlIF2_DIN 011:12S0_DIN

100:Reserved 101:Reserved

110:PB_EINT7 111:10 Disable
27 / / /

PB6_SELECT

000:Input
26:24 R/W Ox7 010:AlF2_DOUT

100:Reserved

110:PB_EINT6 :10 Disable
23 / /

001:Output
22:20 R/W Ox7 011:12S0_BCLK
101:Reserved

110:PB_EINT5 111:10 Disable
19 / /

PB4_SELECT

000:Input 001:Output
18:16 R/W Ox7 010:AlIF2_SYNC 011:12S0_LRCK

100:Reserved 101:Reserved

110:PB_EINT4 111:10 Disable
15 / / /

PB3_SELECT

000:Input 001:Output
14:12 R/W 0x7 010:UART2_CTS 011:Reserved

100:JTAG_DIO 101:Reserved

110:PB_EINT3 111:10 Disable
11 / / /

PB2_SELECT

000:Input 001:Output
10:8 R/W 0x7 010:UART2_RTS 011:Reserved

100:JTAG_DOO 101:Reserved

110:PB_EINT2 111:10 Disable
7 / / /
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PB1_SELECT
000:Input 001:Output
6:4 R/W 0x7 010:UART2_RX 011:Reserved
100:JTAG_CKO 101:Reserved
110:PB_EINT1 111:10 Disable
3 / / /
PBO_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:UART2_TX 011:Reserved

100:TAG_MSO
110:PB_EINTO

101:Reserved
111:10 Disable

3.21.5.2. PB Configure Register 1 (Default Value: 0x0000_0777)

Offset: 0x0028

Register Name: PB_CFG1

Bit Read/Write | Default/Hex Description
31:11 / / /
PB10_SELECT
001:Output
10:8 R/W 0x7 011:Reserved
101:Reserved
111:10 Disable
7 / /
PB9_SELECT
000:Input 001:Output
6:4 /W X 010:Reserved 011:Reserved
100:UARTO_TX 101:Reserved
110:PB_EINT9 111:10 Disable
3 / /
PB8_SELECT
000:Input 001:Output
2:0 R/W Ox7 010:Reserved 011:12S0_MCLK
100:Reserved 101:Reserved
110:PB_EINT8 111:10 Disable

3.21.5.3. PB Configure Register 2 (Default Value: 0x0000_0000)

Offset: 0x002C

Register Name: PB_CFG2

Bit

Read/Write

Default/Hex

Description

31:.0

/

/

/
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3.21.5.4. PB Configure Register 3 (Default Value: 0x0000_0000)

Offset: 0x0030 Register Name: PB_CFG3
Bit Read/Write | Default/Hex Description
31:0 / / /

3.21.5.5. PB Data Register (Default Value: 0x0000_0000)

Offset: 0x0034

Register Name: PB_DAT

Bit Read/Write | Default/Hex Description
31:11 / / /
PB_DAT
If the port is configured as input, the correspondi it is pin state.
If the port is configured as output, the®pin s e same as the
10:0 R/W 0x0 .

corresponding bit. The read bit va th lue software. If

the port is configured as functio d value will be

read.

3.21.5.6. PB Multi-Driving Register 0 (Default‘alue: 0x00:

@Q =PPB_DRVO

Offset: 0x0038

Bit Read/Write | De He iption

31:22 /
PB10_DRV
PB10 Multi-Driving Select

21:20 R/W x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PB9_DRV
PB9 Multi-Driving Select

19:18 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PBS_DRV
PB8 Multi-Driving Select

17:16 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PB7_DRV
PB7 Multi-Driving Select

15:14 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PB6_DRV

13:12 R/W Ox1 PB6 Multi-Driving Select
00: Level O 01: Level 1
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10: Level 2 11: Level 3

11:10

R/W

Ox1

PB5_DRV

PB5 Multi-Driving Select

00: Level O 01: Level 1
10: Level 2 11: Level 3

9:8

R/W

Ox1

PB4_DRV

PB4 Multi-Driving Select

00: Level O 01: Level 1
10: Level 2 11: Level 3

7:6

R/W

Ox1

PB3_DRV

PB3 Multi-Driving Select

00: Level 0 01: Level 1
10: Level 2 11: Level 3

5:4

R/W

Ox1

PB2_DRV
PB2 Multi-Driving Select ®
00: Level O 01: Level

10: Level 2

&)

3:2

R/W

Ox1

PB1_DRV
PB1 Multi-Driving Select

1:0

R/W

BO
0

01: Level 1

3.21.5.7. Multi-Dr

.P
Ox1
0
0 10: fevel 2 11: Level 3

ster 1 (Default Value: 0x0000_0000)

Offset: 0x0 Register Name: PB_DRV1
Bit Read/Write | Default/Hex Description
31:0 / / /

3.21.5.8. PB Pull Register 0 (Default Value: 0x0000_0000)

Offset: 0x0040

Register Name: PB_PULLO

Bit Read/Write | Default/Hex Description
31:22 / / /
PB10_PULL
PB10 Pull-up/down Select
21:20 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
19:18 R/W 0x0 PB9_PULL
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PB9 Pull-up/down Select
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PB8_PULL
PB8 Pull-up/down Select
17:16 R/W 0x0 )
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PB7_PULL
PB7 Pull-up/down Select
15:14 R/W 0x0 i
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PB6_PULL
PB6 Pull-up/down Select
13:12 R/W 0x0 i
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserv@d
PB5_PULL
PB5 Pull-up/down Select
11:10 R/W 0x0 _
00: Pull-up/down disable
10: Pull-down erv
9:8 R/W 0x0
: Pull-up
11: Reserved
PB3*Pull-up/down Select
7:6 R/W ,
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PB2_PULL
PB2 Pull-up/down Select
5:4 R/W, 0x0 i
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PB1_PULL
PB1 Pull-up/down Select
3:2 R/W 0x0 i
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PBO_PULL
PBO Pull-up/down Select
1:0 R/W 0x0 i
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
3.21.5.9. PB Pull Register 1 (Default Value: 0x0000_0000)
Offset: 0x0044 ‘ Register Name: PB_PULL1
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Bit Read/Write | Default/Hex Description

31:0 / / /

3.21.5.10. PC Configure Register 0 (Default Value: 0x7777_7777)

Offset: 0x0048 Register Name: PC_CFGO
Bit Read/Write | Default/Hex Description
31 / / /
PC7_SELECT
000:Input 001:Output
30:28 R/W 0x7 010:NAND_DQ1 011:SDC2_D1
100:SPI0O_WP 101:Reserved
110:Reserved 111:10 Disable
27 / / / ®
PC6_SELECT
000:Input 001: ut
26:24 R/W 0x7 010:NAND_DQO DC22D0
100:SPI0_HOLD 101'Reserv
11:10 Disable
23 / / /
001:Output
22:20 R/W 0x7 011:SDC2_CMD
100:SPI0_CS 101:Reserved
110:Reserved 111:10 Disable
19 /
PC4_SELECT
000:Input 001:Output
18:16 Ox7 010:NAND_RE 011:SDC2_CLK
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
15 / / /
PC3_SELECT
000:Input 001:Output
14:12 R/W 0x7 010:NAND_CEO 011:Reserved
100:SPI0_MISO 101:Reserved
110:Reserved 111:10 Disable
11 / / /
PC2_SELECT
000:Input 001:Output
10:8 R/W 0x7 010:NAND_CLE 011:Reserved
100:SP10_MOSI 101:Reserved
110:Reserved 111:10 Disable
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7 / / /
PC1_SELECT
000:Input 001:Output
6:4 R/W 0x7 010:NAND_ALE 011:SDC2_DS
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
3 / / /
PCO_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:NAND_WE 011:Reserved
100:SPI0_CLK 101:Reserved
110:Reserved 111:10 Disable
3.21.5.11. PC Configure Register 1 (Default Value: 0x7777_7777) L
Offset: 0x004C Register Name: PC_CFG1
Bit Read/Write | Default/Hex Description
31 / /
01:Output
30:28 R/W 0x7 011:Reserved
101:Reserved
111:10 Disable
27 /
PC14_SELECT
000:Input 001:Output
26:24 R/W X7 010:NAND_DQS 011:SDC2_RST
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
23 / / /
PC13_SELECT
000:Input 001:Output
22:20 R/W Ox7 010:NAND_DQ7 011:SDC2_D7
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
19 / / /
PC12_SELECT
000:Input 001:Output
18:16 R/W 0x7 010:NAND_DQ6 011:SDC2_D6
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
15 / / /
14:12 R/W 0x7 PC11_SELECT
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000:Input 001:Output
010:NAND_DQ5 011:5DC2_D5
100:Reserved 101:Reserved
110:Reserved 111:10 Disable

11 / / /
PC10_SELECT
000:Input 001:Output
10:8 R/W 0x7 010:NAND_DQ4 011:SDC2_D4
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
7 / / /
PC9_SELECT
000:Input 001:Output
6:4 R/W 0x7 010:NAND_DQ3 011:SDC2_D3
100:Reserved 101:Reser®@d
110:Reserved 111:}@ Disa
3 / / /
PC8_SELECT
000:Input
2:0 R/W 0x7
01:Reserved
111:10 Disable
3.21.5.12. PC Configure Regist e: 0x0000_0007)
Offset: Ox Register Name: PC_CFG2
Bit Read Default/Hex Description
31:3 / / /
PC16_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:NAND_RB1 011:Reserved
100:Reserved 101:Reserved
110:Reserved 111:10 Disable

3.21.5.13. PC Configure Register 3 (Default Value: 0x0000_0000)

Offset: 0x0054

Register Name: PC_CFG3

Bit Read/Write

Default/Hex

Description

31:.0 /

/

/
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3.21.5.14. PC Data Register (Default Value: 0x0000_0000)

Offset: 0x0058 Register Name: PC_DAT
Bit Read/Write Default/Hex Description
31:17 / / /
PC_DAT
If the port is configured as input, the corresponding bit is the pin state.
If the port is configured as output, the pin state is the same as the
16:0 R/W 0x0 ) ) . )
corresponding bit. The read bit value is the value setup by software. If
the port is configured as functional pin, the undefined value will be
read.

3.21.5.15. PC Multi-Driving Register 0 (Default Value: 0x5555_5555)

Offset: 0x005C Register Name: PC_DRV0

Bit Read/Write Default/Hex Description
PC15_DRV
PC15 Multi-Drivin

31:30 R/W 0x1
00: Level® :Level 1
10: Le : Level 3

29:28 R/W 0x1
0 : Level 1
10: Level 2 11: Level 3
PC13_DRV
PC13 Multi-Driving Select

27:26 R/W x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PC12_DRV
PC12 Multi-Driving Select

25:24 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PC11_DRV
PC11 Multi-Driving Select

23:22 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PC10_DRV
PC10 Multi-Driving Select

21:20 R/W Ox1
00: Level 0 01: Level 1
10: Level 2 11: Level 3
PC9_DRV

19:18 R/W 0x1 PC9 Multi-Driving Select
00: Level O 01: Level 1
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10: Level 2 11: Level 3
PC8_DRV
PC8 Multi-Driving Select

17:16 R/W 0x1
00: Level 0 01: Level 1
10: Level 2 11: Level 3
PC7_DRV
PC7 Multi-Driving Select

15:14 R/W 0x1
00: Level 0 01: Level 1
10: Level 2 11: Level 3
PC6_DRV
PC6 Multi-Driving Select

13:12 R/W 0x1

00: Level O 01: Level 1

10: Level 2 11: Level 3

PC5_DRV

PC5 Multi-Driving Select ®
11:10 R/W ox1

00: Level O 01:

: el
10: Level 2 11: 3
PC4_DRV

PC4 Multi-Driving Select

9:8 R/W 0x1
00: Leve 11
10: Level? : Level 3

@ PC3
3 g Select

7:6 R/W 0x1
0 01: Level 1
10: Level 2 11: Level 3
PC2_DRV
PC2 Multi-Driving Select

5:4 R/W x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PC1_DRV
PC1 Multi-Driving Select

3:2 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PCO_DRV
PCO Multi-Driving Select

1:0 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3

3.21.5.16. PC Multi-Driving Register 1 (Default Value: 0x0000_0001)

Offset: 0x0060 Register Name: PC_DRV1
Bit Read/Write | Default/Hex Description
31:2 / / /
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PC16_DRV
PC16 Multi-Driving Select
1.0 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
3.21.5.17. PC Pull Register 0 (Default Value: 0x4000_0440)
Offset: 0x0064 Register Name: PC_PULLO
Bit Read/Write | Default/Hex Description
PC15_PULL
PC15 Pull-up/down Select
31:30 R/W 0Ox1 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PC14_PULL o
PC14 Pull-up/down Select
29:28 R/W 0x0 .
00: Pull-up/down disable
10: Pull-down
PC13_PULL
27:26 R/W 0x0
able : Pull-up
11: Reserved
-Up/down Select
25:24 R/W Ox .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PC11_PULL
PC11 Pull-up/down Select
23:22 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PC10_PULL
PC10 Pull-up/down Select
21:20 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PC9_PULL
PC9 Pull-up/down Select
19:18 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PC8_PULL
PC8 Pull-up/down Select
17:16 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PC7_PULL
15:14 R/W 0x0
PC7 Pull-up/down Select
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00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PC6_PULL
PC6 Pull-up/down Select
13:12 R/W 0x0 ]
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PC5_PULL
PC5 Pull-up/down Select
11:10 R/W 0x1 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PC4_PULL
PC4 Pull-up/down Select
9:8 R/W 0x0 ]
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PC3_PULL ®
PC3 Pull-up/down Select
7:6 R/W ox1 _
00: Pull-up/down disable
10: Pull-down
PC2_PULL
5:4 R/W 0x0 @
able : Pull-up
11: Reserved
II-up/down Select
3:2 R/W 0x .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PCO_PULL
PCO Pull-up/down Select
1:0 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
3.21.5.18. PC Pull Register 1 (Default Value: 0x0000_0001)
Offset: 0x0068 Register Name: PC_PULL1
Bit Read/Write | Default/Hex Description
31:2 / / /
PC16_PULL
PC16 Pull-up/down Select
1:0 R/W ox1 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
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3.21.5.19. PD Configure Register 0 (Default Value: 0x0000_0077)

Offset: 0x006C

Register Name: PD_CFGO

Bit Read/Write | Default/Hex Description
31:7 / / /
PD1_SELECT
000:Input 001:Output
6:4 R/W 0x7 010:PWM1 011:CPU_CUR_W
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
3 / / /
PDO_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:PWMO 011:Reserve
100:Reserved
110:Reserved

3.21.5.20. PD Configure Register 1 (Default Value: 0x0000_0000)

Offset: 0x0070

Bit

Read/Write

Default/

31:.0

/

3.21.5.21. PD Config

Value: 0x0000_0000)

/
t0®

Offset: 0x0074 Register Name: PD_CFG2
Bit Read/Write Default/Hex Description
31:0 / /

3.21.5.22. PD Configure Register 3 (Default Value: 0x0000_0000)

Offset: 0x0078

Register Name: PD_CFG3

Bit

Read/Write

Default/Hex

Description

31:11

/

/

/

3.21.5.23. PD Data Register (Default Value: 0x0000_0000)

Offset: 0x007C

Register Name: PD_DAT

Bit

Read/Write

Default/Hex

Description

31:3

/

/

/
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2:0

R/W

0x0

PD_DAT

If the port is configured as input, the corresponding bit is the pin
state. If the port is configured as output, the pin state is the same as
the corresponding bit. The read bit value is the value setup by
software. If the port is configured as functional pin, the undefined
value will be read.

3.21.5.24. PD Multi-Driving Register 0 (Default Value: 0x0000_0005)

Offset: 0x0080 Register Name: PD_DRVO0
Bit Read/Write Default/Hex Description
31:4 / / /
PD1_DRV
PD1 Multi-Driving Select ®
3:2 R/W Ox1
00: Level O 01: el
10: Level 2 11: 3
PDO_DRV
PDO Multi-Driving Select
1.0 R/W Ox1
1: Level 1
1: Level 3

Offset: 0x0084

Bit

31:0

Register Name: PD_DRV1

Description

/

3.21.5.26. PD Pull Register 0 (Default Value: 0x0000_0000)

Offset: 0x0088 Register Name: PD_PULLO

Bit Read/Write Default/Hex Description

31:4 / / /
PD1_PULL
PD1 Pull-up/down Select

3:2 R/W 0x0 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PDO_PULL
PDO Pull-up/down Select

1:0 R/W 0x0 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
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3.21.5.27. PD Pull Register 1 (Default Value: 0x0000_0000)
Offset: 0x008C Register Name: PD_PULL1
Bit Read/Write Default/Hex Description
31:0 / / /
3.21.5.28. PE Configure Register 0 (Default Value: 0x7777_7777)
Offset: 0x0090 Register Name: PE_CFGO
Bit Read/Write Default/Hex Description
31 / / /
PE7_SELECT
000:Input
30:28 R/W 0x7 010:CSI_D3
100:Reserved
110:Reserved
27 / / /
PE6_SELECT
001:Output
26:24 R/W 0x7 011:Reserved
101:Reserved
111:10 Disable
23 / /
PES5_SELECT
000:Input 001:Output
22:20 R/W 0x 010:CSI_D1 011:Reserved
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
19 / /
PE4_SELECT
000:Input 001:Output
18:16 R/W Ox7 010:CSI_DoO 011:Reserved
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
15 / / /
PE3_SELECT
000:Input 001:Output
14:12 R/W 0x7 010:CSI_VSYNC 011:Reserved
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
11 / / /
PE2_SELECT
10:8 R/W 0x7 -
000:Input 001:Output
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010:CSI_HSYNC 011:Reserved
100:Reserved 101:Reserved
110:Reserved 111:10 Disable

7 / / /
PE1_SELECT
000:Input 001:Output
6:4 R/W 0x7 010:CSI_MCLK 011:Reserved
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
3 / / /
PEO_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:CSI_PCLK 011:Reserved
100:Reserved 101:Reserved
110:Reserved @11:10

3.21.5.29. PE Configure Register 1 (Default Value: 0x7777_7777)

Offset: 0x0094
Bit Read/Write Default/Hex
31 / /
001:Output
30:28 R/W 011:Reserved
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
27 / / /
PE14 SELECT
000:Input 001:Output
26:24 R/W 0x7 010:CSI_D8 011:Reserved
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
23 / / /
PE13_SELECT
000:Input 001:Output
22:20 R/W 0x7 010:CSI_SDA 011:Reserved
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
19 / / /
PE12_SELECT
000:Input 001:Output
18:16 R/W 0x7
010:CSI_SCK 011:Reserved
100:Reserved 101:Reserved
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110:Reserved 111:10 Disable
15 / / /

PE11_SELECT

000:Input 001:Output
14:12 R/W 0x7 010:CSI_D7 011:Reserved

100:Reserved 101:Reserved

110:Reserved 111:10 Disable
11 / / /

PE10_SELECT

000:Input 001:Output
10:8 R/W 0x7 010:CSI_D6 011:Reserved

100:Reserved 101:Reserve

110:Reserved 111:10 Disabl
7 / / /

PE9S_SELECT

000:Input
6:4 R/W 0x7 010:CSI_D5

100:Reserved

110:Reserved :10 Disable
3 / /

001:Output

2:0 R/W 0x7 011:Reserved

101:Reserved

110:Reserved 111:10 Disable
3.21.5.30. PE Configu @ r 2 (Default Value: 0x0000_0077)
Offset: 0x0 Register Name: PE_CFG2
Bit Read/Write Default/Hex Description
31:7 / / /
PE17_SELECT
000:Input 001:Output
6:4 R/W Ox7 010:Reserved 011:TWI2_SDA
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
3 / / /
PE16_SELECT
000:Input 001:Output
2:0 R/W Ox7 010:Reserved 011:TWI2_SCK
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
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3.21.5.31. PE Configure Register 3 (Default Value: 0x0000_0000)
Offset: 0x009C Register Name: PE_CFG3
Bit Read/Write Default/Hex Description
31:0 / / /
3.21.5.32. PE Data Register (Default Value: 0x0000_0000)
Offset: 0x00A0 Register Name: PE_DAT
Bit Read/Write Default/Hex Description
31:18 / / /
PE_DAT
If the port is configured as input, the correspoading is the pin
state. If the port is configured as outptt, the same as
17:0 R/W 0x0 o )
the corresponding bit. The re v e setup by
software. If the port is configu the undefined
value will be read.

3.21.5.33. PE Multi-Driving Register 0 (Defau“VaIue: 0

e

Offset: 0x00A4 : PE_DRVO

Bit Read/Write D /He! Description
PE15_DRV
PE15 Multi-Driving Select

31:30 W 0
00: Level O 01: Level 1
10: Level 2 11: Level 3
PE14_DRV
PE14 Multi-Driving Select

29:28 W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PE13_DRV
PE13 Multi-Driving Select

27:26 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PE12_DRV
PE12 Multi-Driving Select

25:24 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PE11_DRV
PE11 Multi-Driving Select

23:22 R/W Ox1
00: Level 0 01: Level 1
10: Level 2 11: Level 3
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PE10_DRV
PE10 Multi-Driving Select
21:20 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PE9_DRV
PE9 Multi-Driving Select
19:18 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PES_DRV
PE8 Multi-Driving Select
17:16 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PE7_DRV
PE7 Multi-Driving Select
15:14 R/W Ox1
00: Level 0 01: Level®
10: Level 2 11:deevel 3
PE6_DRV
PE6 Multi-Driving Select
13:12 R/W Ox1
00: Level O 0k
11:
o
11:10 R/W 0x1
01: Level 1
11: Level 3
EX’ DRV
PE4 Multi-Driving Select
9:8 W 0
00: Level O 01: Level 1
10: Level 2 11: Level 3
PE3_DRV
PE3 Multi-Driving Select
7:6 Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PE2_DRV
PE2 Multi-Driving Select
5:4 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PE1_DRV
PE1 Multi-Driving Select
3:2 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PEO_DRV
PEO Multi-Driving Select
1:0 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 393




ALwiner

System

3.21.5.34. PE Multi-Driving Register 1 (Default Value: 0x0000_0005)

Offset: 0Ox00A8

Register Name: PE_DRV1

Bit

Read/Write

Default/Hex

Description

31:4

/

/

/

3:2

R/W

Ox1

PE17_DRV
PE17 Multi-Driving Select
00: Level 0
10: Level 2

01:
11:

Level 1
Level 3

1:0

R/W

Ox1

PE16_DRV
PE16 Multi-Driving Select
00: Level 0
10: Level 2

01:
11:

Level 1

Level’

3.21.5.35. PE PULL Register 0 (Default Value: 0x0000_0000)

Offset: 0x00AC

Bit

Read/Write

Default/Hex

31:30

R/W

0x0

Des 1
PE
18 down Select
Pull-up/down disable

10: Pull-down

01:

11

Pull-up

: Reserved

29:28

R/W

0x0

PE14_PULL

PE14 Pull-up/down Select
00: Pull-up/down disable
10: Pull-down

01:
11:

Pull-up
Reserved

27:26

R/W

0x0

PE13_PULL

PE13 Pull-up/down Select
00: Pull-up/down disable
10: Pull-down

01:
11:

Pull-up
Reserved

25:24

R/W

0x0

PE12_PULL

PE12 Pull-up/down Select
00: Pull-up/down disable
10: Pull-down

01:
11:

Pull-up
Reserved

23:22

R/W

0x0

PE11_PULL

PE11 Pull-up/down Select
00: Pull-up/down disable
10: Pull-down

01:
11:

Pull-up
Reserved

21:20

R/W

0x0

PE10_PULL
PE10 Pull-up/down Select
00: Pull-up/down disable

01:

Pull-up
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10: Pull-down 11: Reserved
PE9_PULL
PE9 Pull-up/down Select

19:18 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PES_PULL
PE8 Pull-up/down Select

17:16 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PE7_PULL
PE7 Pull-up/down Select

15:14 R/W 0x0 )
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PE6_PULL
PE6 Pull-up/down Select ®

13:12 R/W 0x0 i
00: Pull-up/down disable 01:@ull-up
10: Pull-down 11: rved
PES5_PULL
PES5 Pull-up/down Selec

11:10 R/W 0x0
00: Pu le l-up
10: P : Reserved

‘ PE4
E4
9:8 R/W 0x0 )
PulFtp/down disable 01: Pull-up

107Pull-down 11: Reserved
PE3_PULL
PE3 Pull-up/down Select

7:6 R/W Ox _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PE2_PULL
PE2 Pull-up/down Select

5:4 R/W 0x0 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PE1_PULL
PE1 Pull-up/down Select

3:2 R/W 0x0 i
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PEO_PULL
PEO Pull-up/down Select

1:0 R/W 0x0 i
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
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3.21.5.36. PE PULL Register 1 (Default Value: 0x0000_0000)

Offset: 0x00B0O

Register Name: PE_PULL1

Bit

Read/Write

Default/Hex

Description

31:4

/

/

/

3:2

R/W

0x0

PE17_PULL

PE17 Pull-up/down Select
00: Pull-up/down disable
10: Pull-down

01: Pull-up
11: Reserved

1:0

R/W

0x0

PE16_PULL

PE16 Pull-up/down Select
00: Pull-up/down disable
10: Pull-down

01: Pull-up
11: Reserved

3.21.5.37. PF Configure Register 0 (Default Value: 0x7777_7777)

Offset: 0x00B4

Register Name: PF_CFGQ

Bit Read/Write Default/Hex
31:27 / /
o
001:Output
26:24 R/W 0x7 011:Reserved
101:Reserved

110:PF_EINT6 111:10 Disable
23 /

PF5_SELECT

000:Input 001:Output
22:20 R/W Ox7 010:SDCO_D2 011:JTAG_CK1

100:Reserved 101:Reserved

110:PF_EINT5 111:10 Disable
19 / / /

PF4_SELECT

000:Input 001:Output
18:16 R/W Ox7 010:SDCO_D3 011:UARTO_RX

100:Reserved 101:Reserved

110:PF_EINT4 111:10 Disable
15 / / /

PF3_SELECT

000:Input 001:Output
14:12 R/W Ox7 010:SDCO_CMD 011:JTAG_DO1

100:Reserved 101:Reserved

110:PF_EINT3 111:10 Disable
11 / / /
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PF2_SELECT
000:Input 001:Output
10:8 R/W 0x7 010:SDCO_CLK 011:UARTO_TX
100:Reserved 101:Reserved
110:PF_EINT2 111:10 Disable
7 / / /
PF1_SELECT
000:Input 001:Output
6:4 R/W 0x7 010:SDCO_DO 011:JTAG_DI1
100:Reserved 101:Reserved
110:PF_EINT1 111:10 Disable
3 / / /
PFO_SELECT
000:Input 001:Output
2:0 R/W Ox7 010:5DCO_D1 011:7AGEMS1
100:Reserved eserv
110:PF_EINTO isab
3.21.5.38. PF Configure Register 1 (Default Value: 0x000
Offset: 0x00B8 Reg ame: F
Bit Read/Write Default m p
31:0 / /
3.21.5.39 vaue: 0x0000_0000)
Offset: 0 Register Name: PF_CFG2
Bit Default/Hex Description
31:0 / / /
3.21.5.40. PF Configure Register 3 (Default Value: 0x0000_0000)
Offset: 0x00CO Register Name: PF_CFG3
Bit Read/Write Default/Hex Description
31:0 / / /
3.21.5.41. PF Data Register (Default Value: 0x0000_0000)
Offset: 0x00C4 Register Name: PF_DAT
Bit ‘ Read/Write ‘ Default/Hex Description
A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 397




ALwiner

System
31:7 / / /
PF_DAT
If the port is configured as input, the corresponding bit is the pin
state. If the port is configured as output, the pin state is the same as
6:0 R/W 0x0

the corresponding bit. The read bit value is the value setup by
software. If the port is configured as functional pin, the undefined
value will be read.

3.21.5.42. PF Multi-Driving Register 0 (Default Value: 0x0000_1555)

Offset: 0x00C8 Register Name: PF_DRVO0
Bit Read/Write Default/Hex Description
31:14 / / /
PF6_DRV ®
PF6 Multi-Driving Select
13:12 R/W Ox1
00: Level O
10: Level 2
PF5_DRV
11:10 R/W Ox1
: Level 1
11: Level 3
9:8 R/W 0]
: 01: Level 1
10: Level 2 11: Level 3
PF3_DRV
PF3 Multi-Driving Select
7:6 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PF2_DRV
PF2 Multi-Driving Select
5:4 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PF1_DRV
PF1 Multi-Driving Select
3:2 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PFO_DRV
PFO Multi-Driving Select
1:0 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
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3.21.5.43. PF Multi-Driving Register 1 (Default Value: 0x0000_0000)

Offset: 0x00CC

Register Name: PF_DRV1

Bit

Read/Write

Default/Hex

Description

31:0

/

/

/

3.21.5.44. PF Pull Register 0 (Default Value: 0x0000_0000)

Offset: 0x00DO Register Name: PF_PULLO
Bit Read/Write Default/Hex Description
31:14 / / /
PF6_PULL
PF6 Pull-up/down Select
13:12 R/W 0x0 i
00: Pull-up/down disable 01:
10: Pull-down 11:
PF5_PULL
PF5 Pull-up/down Sele
11:10 R/W 0x0 _
00: Pull-up/down.isabl 01}
11: Reserved
9:8 R/W 0x0
01: Pull-up
11: Reserved
PF3_PULL
PF3 Pull-up/down Select
7:6 w 0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PF2_PULL
PF2 Pull-up/down Select
5:4 0x0 i
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PF1_PULL
PF1 Pull-up/down Select
3:2 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PFO_PULL
PFO Pull-up/down Select
1:0 R/W 0x0 i
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
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3.21.5.45. PF Pull Register 1 (Default Value: 0x0000_0000)
Offset: 0x00D4 Register Name: PF_PULL1
Bit Read/Write Default/Hex Description
31:0 / / /
3.21.5.46. PG Configure Register 0 (Default Value: 0x7777_7777)
Offset: 0x00D8 Register Name: PG_CFGO
Bit Read/Write Default/Hex Description
31 / / /
PG7_SELECT
000:Input 001:Output
30:28 R/W 0x7 010:UART1_RX Oll:ReseQed
100:Reserved
110:PG_EINT7
27 / / /
PG6_SELECT
001:Output
26:24 R/W 0x7 011:Reserved
101:Reserved
111:10 Disable
23 / /
PG5_SELECT
000:Input 001:Output
22:20 R/W X 010:SDC1_D3 011:Reserved
100:Reserved 101:Reserved
110:PG_EINT5 111:10 Disable
19 / /
PG4 _SELECT
000:Input 001:Output
18:16 R/W Ox7 010:SDC1_D2 011:Reserved
100:Reserved 101:Reserved
110:PG_EINT4 111:10 Disable
15 / / /
PG3_SELECT
000:Input 001:Output
14:12 R/W 0x7 010:SDC1_D1 011:Reserved
100:Reserved 101:Reserved
110:PG_EINT3 111:10 Disable
11 / / /
PG2_SELECT
10:8 R/W 0x7
000:Input 001:Output
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010:SDC1_DO 011:Reserved
100:Reserved 101:Reserved
110:PG_EINT2 111:10 Disable

7 / / /
PG1_SELECT
000:Input 001:Output
6:4 R/W 0x7 010:SDC1_CMD 011:Reserved
100:Reserved 101:Reserved
110:PG_EINT1 111:10 Disable
3 / / /
PGO_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:SDC1_CLK 011:Reserved
100:Reserved 101:Reserved
110:PG_EINTO 111:10 D‘ble

3.21.5.47. PG Configure Register 1 (Default Value: 0x0077_7777)

Offset: 0x00DC
Bit Read/Write | Default/Hex
31:23 / /
001:Output
22:20 R/W 010:AIF3_DIN 011:12S1_DIN
100:Reserved 101:Reserved
110:PG_EINT13 111:10 Disable
19 / / /
PG12_SELECT
000:Input 001:Output
18:16 R/W Ox7 010:AIF3_DOUT 011:1251_DOUT
100:Reserved 101:Reserved
110:PG_EINT12 111:10 Disable
15 / / /
PG11_SELECT
000:Input 001:Output
14:12 R/W Ox7 010:AlIF3_BCLK 011:12S1_BCLK
100:Reserved 101:Reserved
110:PG_EINT11 111:10 Disable
11 / / /
PG10_SELECT
000:Input 001:Output
10:8 R/W Ox7
010:AIF3_SYNC 011:12S1_LRCK
100:Reserved 101:Reserved
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110:PG_EINT10 111:10 Disable
7 / / /
PG9_SELECT
000:Input 001:Output
6:4 R/W 0x7 010:UART1_CTS 011:12S1_MCLK
100:Reserved 101:Reserved
110:PG_EINT9 111:10 Disable
3 / / /
PG8_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:UART1_RTS 011:Reserved
100:Reserved 101:Reserved
110:PG_EINT8 111:10 Disable
®

3.21.5.48. PG Configure Register 2 (Default Value: 0x0000_0000)

Offset: OxO0EO

Register Name: PG_CF

Bit

Read/Write

Default/Hex

31:0

/

/

®
3.21.5.49. PG Configure Register 3 (Defa I D0 0

Offset: OxO0E4

Register Name: PG_CFG3

Bit Read/' ult/ Description
31:0 / /
3.21.5.50. P egister (Default Value: 0x0000_0000)

Offset: OxO0E8

Register Name: PG_DAT

Bit Read/Write Default/Hex Description
31:14 / / /
PG_DAT
If the port is configured as input, the corresponding bit is the pin
state. If the port is configured as output, the pin state is the same as
13:0 R/W 0x0 o , _
the corresponding bit. The read bit value is the value setup by
software. If the port is configured as functional pin, the undefined
value will be read.
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3.21.5.51. PG Multi-Driving Register 0 (Default Value: 0x0555_5555)

Offset: OX00EC Register Name: PG_DRV0

Bit Read/Write Default/Hex Description

31:28 / / /
PG13_DRV
PG13 Multi-Driving Select

27:26 R/W 0x1
00: Level 0 01: Level 1
10: Level 2 11: Level 3
PG12_DRV
PG12 Multi-Driving Select

25:24 R/W 0x1
00: Level 0 01: Level 1
10: Level 2 11: Level 3
PG11_DRV
PG11 Multi-Driving Select ®

23:22 R/W 0x1
00: Level O Ol:gevel 1
10: Level 2 11¢ I3
PG10_DRV
PG10 Multi-Driving Sele

21:20 R/W 0x1
00: Lev 01: Level 1
10: 11: Level 3
PG

G
19:18 R/W 0x1
01: Level 1

107 Level 2 11: Level 3
PG8_DRV
PG8 Multi-Driving Select

17:16 R/W x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PG7_DRV
PG7 Multi-Driving Select

15:14 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PG6_DRV
PG6 Multi-Driving Select

13:12 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PG5_DRV
PG5 Multi-Driving Select

11:10 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PG4_DRV

9:8 R/W 0x1 PG4 Multi-Driving Select
00: Level O 01: Level 1
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10: Level 2 11: Level 3
PG3_DRV
PG3 Multi-Driving Select
7:6 R/W Ox1
00: Level 0 01: Level 1
10: Level 2 11: Level 3
PG2_DRV
PG2 Multi-Driving Select
5:4 R/W Ox1
00: Level 0 01: Level 1
10: Level 2 11: Level 3
PG1_DRV
PG1 Multi-Driving Select
3:2 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PGO_DRV
PGO Multi-Driving Select ®
1:0 R/W Ox1
00: Level O 0lghevel 1
10: Level 2 11 el 3

Offset: OxO0FO0

Bit Read/Write Default/

31:0 / /

3.21.5.53 ull Re efault Value: 0x0000_0000)

Offset: 0 4 Register Name: PG_PULLO

Bit Write Default/Hex Description

31:28 / / /

PG13_PULL

PG13 Pull-up/down Select

00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved

27:26 R/W 0x0

PG12_PULL

PG12 Pull-up/down Select

00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved

25:24 R/W 0x0

PG11_PULL

PG11 Pull-up/down Select

00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved

23:22 R/W 0x0

21:20 R/W 0x0 PG10_PULL
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PG10 Pull-up/down Select
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PG9_PULL
PG9 Pull-up/down Select
19:18 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PG8_PULL
PGS Pull-up/down Select
17:16 R/W 0x0 ,
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PG7_PULL
PG7 Pull-up/down Select
15:14 R/W 0x0 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Resefled
PG6_PULL
PG6 Pull-up/down Select
13:12 R/W 0x0
11:10 R/W 0x0
/ 4 : Pull-up
11: Reserved
Pull-up/down Select
9:8 R/W ,
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PG3_PULL
PG3 Pull-up/down Select
7:6 R/W. 0x0 ,
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PG2_PULL
PG2 Pull-up/down Select
5:4 R/W 0x0 ,
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PG1_PULL
PG1 Pull-up/down Select
3:2 R/W 0x0 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PGO_PULL
PGO Pull-up/down Select
1:0 R/W 0x0 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
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3.21.5.54. PG Pull Register 1 (Default Value: 0x0000_0000)
Offset: 0xO0F8 Register Name: PG_PULL1
Bit Read/Write Default/Hex Description
31:0 / / /
3.21.5.55. PH Configure Register 0 (Default Value: 0x7777_7777)
Offset: 0xOOFC Register Name: PH_CFGO
Bit Read/Write Default/Hex Description
31 / / /
PH7_SELECT
000:Input 001:Output
30:28 R/W 0x7 010:UART3_CTS 011:I25290UT
100:SPI1_MISO
110:PH_EINT7
27 / / /
PH6_SELECT
001:Output
26:24 R/W 0x7 011:12S2_BCLK
101:TWI4_SCK
111:10 Disable
23 / /
PH5_SELECT
000:Input 001:Output
22:20 R/W X 010:UART3_RX 011:12S2_LRCK
100:SPI1_CLK 101:TWI3_SDA
110:PH_EINT5 111:10 Disable
19 / /
PH4_SELECT
000:Input 001:Output
18:16 R/W 0x7 010:UART3_TX 011:1252_MCLK
100:SPI1_CS 101:TWI3_SCK
110:PH_EINT4 111:10 Disable
15 / / /
PH3_SELECT
000:Input 001:Output
14:12 R/W 0x7 010:TWI1_SDA 011:Reserved
100:Reserved 101:Reserved
110:PH_EINT3 111:10 Disable
11 / / /
PH2_SELECT
10:8 R/W 0x7
000:Input 001:Output
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010:TWI1_SCK 011:CPU_CUR_W
100:Reserved 101:Reserved
110:PH_EINT2 111:10 Disable

7 / / /
PH1_SELECT
000:Input 001:Output
6:4 R/W 0x7 010:TWIO_SDA 011:Reserved
100:Reserved 101:Reserved
110:PH_EINT1 111:10 Disable
3 / / /
PHO_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:TWIO0_SCK 011:Reserved
100:Reserved 101:Reserved
110:PH_EINTO 111:10 Di€4ble
3.21.5.56. PH Configure Register 1 (Default Value: 0x0007_7777)
Offset: 0x0100
Bit Read/Write | Default/Hex
31:19 / /
001:Output
18:16 R/W 010:DMIC_CLK 011:Reserved
100:Reserved 101:Reserved
110:PH_EINT12 111:10 Disable
15 / / /
PH11_SELECT
000:Input 001:Output
14:12 R/W 0x7 010:DMIC_DATAO 011:Reserved
100:Reserved 101:Reserved
110:PH_EINT11 111:10 Disable
11 / / /
PH10_SELECT
000:Input 001:Output
10:8 R/W Ox7 010:DMIC_DATA1 011:Reserved
100:Reserved 101:Reserved
110:PH_EINT10 111:10 Disable
7 / / /
PH9_SELECT
000:Input 001:Output
6:4 R/W 0x7
010:DMIC_DATA2 011:Reserved
100:Reserved 101:Reserved
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110:PH_EINT9 111:10 Disable
3 / / /
PH8_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:DMIC_DATA3 011:12S2_DIN
100:Reserved 101:Reserved
110:PH_EINT8 111:10 Disable
3.21.5.57. PH Configure Register 2 (Default Value: 0x0000_0000)
Offset: 0x104 Register Name: PH_CFG2
Bit Read/Write Default/Hex Description
31:0 / / /
®

3.21.5.58. PH Configure Register 3 (Default Value: 0x0000_0000)

Offset: 0x108
Bit Read/Write Default/Hex
31:0 / /

3.21.5.59. PH Data Register (Defa

Offset: 0x10C Register Name: PH_DAT
Bit Description
31:13 /
PH_DAT
If the port is configured as input, the corresponding bit is the pin
state. If the port is configured as output, the pin state is the same as
12:0 R/W 0x0

the corresponding bit. The read bit value is the value setup by
software. If the port is configured as functional pin, the undefined
value will be read.

3.21.5.60. PH Multi-Driving Register 0 (Default Value: 0x0155_5555)

Offset: 0x110

Register Name: PH_DRVO

Bit Read/Write Default/Hex Description
31:26 / / /
PH12_DRV
25:24 R/W 0ox1 PH12 Multi-Driving Select
00: Level 0 01: Level 1
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10: Level 2 11: Level 3
PH11 DRV
PH11 Multi-Driving Select

23:22 R/W 0ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PH10_DRV
PH10 Multi-Driving Select

21:20 R/W 0ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PH9_DRV
PH9 Multi-Driving Select

19:18 R/W 0ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PH8 DRV
PH8 Multi-Driving Select ®

17:16 R/W 0x1
00: Level O 01:ghevel 1
10: Level 2 11 el 3
PH7_DRV
PH7 Multi-Driving Selec

15:14 R/W Ox1
00: Le 01: Fevel 1
10: 11: Level 3

® PH
13:12 R/W Ox1
01: Level 1

10: 11: Level 3
PH5_DRV
PH5 Multi-Driving Select

11:10 R/W x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PH4_DRV
PH4 Multi-Driving Select

9:8 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PH3_DRV
PH3 Multi-Driving Select

7:6 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PH2_DRV
PH2 Multi-Driving Select

5:4 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PH1_ DRV

3:2 R/W Ox1 PH1 Multi-Driving Select
00: Level O 01: Level 1
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10: Level 2 11: Level 3
PHO_DRV
PHO Multi-Driving Select
1:0 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3

3.21.5.61. PH Multi-Driving Register 1 (Default Value: 0x0000_0000)

Offset: 0x0114 Register Name: PH_DRV1
Bit Read/Write Default/Hex Description
31:0 / / /

3.21.5.62. PH Pull Register 0 (Default Value: 0x0000_0000)

Offset: 0x0118 Register Name: PH_PULLO
Bit Read/Write Default/Hex Description
31:26 / /
25:24 R/W 0x0 ®
: Pull-up
11: Reserved
PH11 Pull-up/down Select
23:22 R/W _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PH10_PULL
PH10 Pull-up/down Select
21:20 R/ 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PH9_PULL
PH9 Pull-up/down Select
19:18 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PH8_PULL
PHS8 Pull-up/down Select
17:16 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PH7_PULL
PH7 Pull-up/down Select
15:14 R/W 0x0 ]
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
13:12 R/W 0x0 PH6_PULL
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PH6 Pull-up/down Select
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PH5_PULL
PH5 Pull-up/down Select
11:10 R/W 0x0 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PH4_PULL
PH4 Pull-up/down Select
9:8 R/W 0x0 ]
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PH3_PULL
PH3 Pull-up/down Select
7:6 R/W 0x0 ]
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Resefled
PH2_PULL
PH2 Pull-up/down Select
5:4 R/W 0x0
3:2 R/W 0x0
: Pull-up
11: Reserved
PHO Pull-up/down Select
1:0 R/W ]
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
3.21.5.63. ister 1 (Default Value: 0x0000_0000)
Offset: 0x011C Register Name: PH_PULL1
Bit Read/Write | Default/Hex Description
31:0 / / /
3.21.5.64. PB External Interrupt Configure Register 0 (Default Value: 0x0000_0000)
Offset: 0x0220 Register Name: PB_EINT_CFGO
Bit Read/Write Default/Hex Description
EINT7_CFG
External INT7 Mode
31:28 R/W 0x0 .
0000: Positive Edge
0001: Negative Edge
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0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

EINT6_CFG

External INT6 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

27:24 R/W 0x0

EINTS_CFG
External INT5 Mode
0000: Positive Edge ®
0001: Negative Edge
23:20 R/W 0x0 _
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ tivi

01:"Negative Edge
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ Negative)
Others: Reserved

19:16 R/W 0x

EINT3_CFG

External INT3 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

15:12 R/W 0x0

EINT2_CFG

External INT2 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

11:8 R/W 0x0
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EINT1_CFG
External INT1 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

7:4 R/W 0x0

EINTO_CFG
External INTO Mode
0000: Positive Edge
0001: Negative Edge
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ Negativélp
Others: Reserved

3:0 R/W 0x0

3.21.5.65. PB External Interrupt Configure Register 1 (Default Value: 0x0000_00

Offset: 0x0224 T CFG1
Bit Read/Write Default/ ®
31:12 / /

External INT10 Mode
0000: Positive Edge

0001: Negative Edge
11:8 R/W x0 .

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

EINT9_CFG

External INT9 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

7:4 R/W 0x0

EINT8_CFG

External INT8 Mode
3:0 R/W 0x0 0000: Positive Edge

0001: Negative Edge
0010: High Level
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0011: Low Level
0100: Double Edge (Positive/ Negative)
Others: Reserved

3.21.5.66. PB External Interrupt Configure Register 2 (Default Value: 0x0000_0000)

Offset: 0x0228 Register Name: PB_EINT_CFG2
Bit Read/Write Default/Hex Description
31:0 / / /

3.21.5.67. PB External Interrupt Configure Register 3 (Default Value: 0x0000_0000)

Offset: 0x022C Register Name: PB_EINT_CFG3
Bit Read/Write Default/Hex Description
31:0 / / /

Offset: 0x0230

Bit Read/Write Default/

31:11 / /

EINT10_CTL

External INT10 Enable
10 W Ox _

0: Disable

1: Enable

EINT9_CTL

External INT9 Enable
9 R/W 0x0

0: Disable
1: Enable

EINT8_CTL

External INT8 Enable
0: Disable

1: Enable

8 R/W 0x0

EINT7_CTL

External INT7 Enable
0: Disable

1: Enable

7 R/W 0x0

EINT6_CTL

External INT6 Enable
0: Disable

1: Enable

6 R/W 0x0
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R/W

0x0

EINT5_CTL

External INT5 Enable
0: Disable

1: Enable

R/W

0x0

EINT4_CTL

External INT4 Enable
0: Disable

1: Enable

R/W

0x0

EINT3_CTL

External INT3 Enable
0: Disable

1: Enable

R/W

0x0

EINT2_CTL

External INT2 Enable
0: Disable

1: Enable

R/W

0x0

EINT1_CTL
External INT1 Enable
0: Disable

R/W

0x0

3.21.5.69.

Offset: O

S s Register (Default Value: 0x0000_0000)

Register Name: PB_EINT_STATUS

Bit

Default/Hex

Description

31:11

/

/

10

R/W

0x0

EINT10_STATUS

External INT10 Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

R/W

0x0

EINT9_STATUS

External INT9 Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

R/W

0x0

EINT8_STATUS
External INT8 Pending Bit
0: No IRQ pending

A63 User Manual(Revision 1.0)

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

Page 415




ALwiner

System

1: IRQ pending
Write ‘1’ to clear

EINT7_STATUS

External INT7 Pending Bit
7 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT6_STATUS

External INT6 Pending Bit
6 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT5_STATUS
External INT5 Pending Bit

5 R/W 0x0 0: No IRQ pending ®
1: IRQ pending

Write ‘1’ to clear \
EINT4_STATUS

External INT4 Pending
4 R/W 0x0 :
lea

T3 Pending Bit
3 R/W 0:*No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT2_STATUS

External INT2 Pending Bit
2 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT1_STATUS

External INT1 Pending Bit
1 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINTO_STATUS

External INTO Pending Bit
0 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 416




ALwiner

System

3.21.5.70. PB External Interrupt Debounce Register (Default Value: 0x0000_0000)

Offset: 0x0238 Register Name: PB_EINT_DEB
Bit Read/Write Default/Hex Description
31:7 / / /
DEB_CLK_PRE_SCALE
6:4 R/W 0x0 Debounce Clock Pre-scale n
The selected clock source is prescaled by 2”n.
3:1 / / /

PIO_INT_CLK_SELECT

PIO Interrupt Clock Select
0: LOSC 32KHz

1: HOSC 24MHz

0 R/W 0x0

3.21.5.71. PF External Interrupt Configure Register 0 (Default Value: 0x0000_0000

Offset: 0x02A0 Register Name: PF_EI
Bit Read/Write Default/Hex
31:28 / /
®
egative Edge

27:24 R/W , g g

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

EINT5_CFG

External INT5 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

23:20 R/W 0x0

EINT4_CFG

External INT4 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

19:16 R/W 0x0
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15:12

R/W

0x0

EINT3_CFG
External INT3 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

11:8

R/W

0x0

EINT2_CFG

External INT2 Mode
0000: Positive Edge
0001: Negative Edge
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ Negativélp
Others: Reserved

7:4

R/W

0x0

EINT1_CFG
External INT1 Mode
0000: Positive Edge

3:0

R/W

0x0

E
External INTO Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

3.21.5.72. PF External Interrupt Configure Register 1 (Default Value: 0x0000_0000)

Offset: 0x02A4

Register Name: PF_EINT_CFG1

Bit

Read/Write

Default/Hex

Description

31:.0

/

/

/

3.21.5.73. PF External Interrupt Configure Register 2 (Default Value: 0x0000_0000)

Offset: 0x02A8

‘ Register Name: PF_EINT_CFG2
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Bit Read/Write Default/Hex Description
31:0 / / /
3.21.5.74. PF External Interrupt Configure Register 3 (Default Value: 0x0000_0000)
Offset: 0x02AC Register Name: PF_EINT_CFG3
Bit Read/Write Default/Hex Description
31:0 / / /
3.21.5.75. PF External Interrupt Control Register (Default Value: 0x0000_0000)
Offset: 0x02B0 Register Name: PF_EINT_CTL
Bit Read/Write Default/Hex Description ®
31:7 / / /

EINT6_CTL

External INT6 Enable
6 R/W 0x0 .

0: Disable

1: Ena

El

‘ E
5 R/W 0x0
nab

EINT4_CTL

External INT4 Enable
4 W 0 .

0: Disable

1: Enable

EINT3_CTL

External INT3 Enable
3 0x0 )

0: Disable

1: Enable

EINT2_CTL

External INT2 Enable
2 R/W 0x0 .

0: Disable

1: Enable

EINT1_CTL

External INT1 Enable
1 R/W 0x0 .

0: Disable

1: Enable

EINTO_CTL

External INTO Enable
0 R/W 0x0 .

0: Disable

1: Enable
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3.21.5.76. PF External Interrupt Status Register (Default Value: 0x0000_0000)

Offset: 0x02B4

Register Name: PF_EINT_STATUS

Bit

Read/Write

Default/Hex

Description

31:7

/

/

/

R/W

0x0

EINT6_STATUS

External INT6 Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

R/W

0x0

EINT5_STATUS

External INT5 Pending Bit
0: No IRQ pending ®
1: IRQ pending
Write ‘1’ to clear

R/W

0x0

R/W

EINT4_STATUS
External INT4 Pending

1: IRQ pending
Write ‘1’ to clear

0x0

EINT2_STATUS

External INT2 Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

R/W

0x0

EINT1_STATUS

External INT1 Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

R/W

0x0

EINTO_STATUS

External INTO Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear
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3.21.5.77. PF External Interrupt Debounce Register (Default Value: 0x0000_0000)

Offset: 0x02B8

Register Name: PF_EINT_DEB

Bit

Read/Write

Default/Hex

Description

31:7

/

/

/

6:4

R/W

0x0

DEB_CLK_PRE_SCALE
Debounce Clock Pre-scale n

The selected clock source is prescaled by 2”n.

3:1

/

R/W

0x0

PIO_INT_CLK_SELECT

PIO Interrupt Clock Select
0: LOSC 32KHz

1: HOSC 24MHz

3.21.5.78. PG External Interrupt Configure Register 0 (Default Value: 0x0000_000

Offset: 0x02C0

Register Name:PG_EINT,

Bit

Read/Write

Default/Hex

31:28

R/W

27:24

R/W

0x0

0011: Low Level
0100: Double Edge (Positive/ Negative)
Others: Reserved

0x0

EINT6_CFG

External INT6 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

23:20

R/W

0x0

EINT5_CFG

External INT5 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

19:16

R/W

0x0

EINT4_CFG
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External INT4 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

15:12

R/W

0x0

EINT3_CFG

External INT3 Mode
0000: Positive Edge
0001: Negative Edge
0010: High Level
0011: Low Level

11:8

R/W

0x0

0000: Positive Edge
0001: Negative Edge

sitive/ Negative)

ed

7:4

R/W

x0

0100: Double Edge (Positive/ Negative)
Others: Reserved L
EINT2_CFG

External INT2 Mode \

External INT1 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

3:0

R/W

0x0

EINTO_CFG

External INTO Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

3.21.5.79. PG External Interrupt Configure Register 1 (Default Value: 0x0000_0000)

Offset: 0x02C4

| Register Name: PG_EINT_CFG1
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Bit Read/Write Default/Hex Description
31:24 / / /
EINT13_CFG

External INT13 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

23:20 R/W 0x0

EINT12_CFG

External INT12 Mode
0000: Positive Edge
0001: Negative Edge

19:16 R/W 0x0
/ 0010: High Level ® \
0011: Low Level
0100: Double Edge (Positive/ N ve)

Others: Reserved

EINT11_CFG

15:12 R/W 0x0

0%00: Double Edge (Positive/ Negative)
Others: Reserved

EINT10_CFG

External INT10 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

11:8 0x0

EINT9_CFG

External INT9 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

7:4 R/W 0x0

EINT8_CFG

3:0 R/W 0x0
External INT8 Mode
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0000: Positive Edge
0001: Negative Edge
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ Negative)
Others: Reserved
3.21.5.80. PG External Interrupt Configure Register 2 (Default Value: 0x0000_0000)
Offset: 0x02C8 Register Name: PG_EINT_CFG2
Bit Read/Write Default/Hex Description
310 / / /
®
3.21.5.81. PG External Interrupt Configure Register 3 (Default Value: 0x0000_000
Offset: 0x02CC Register Name: PG_EI
Bit Read/Write Default/Hex Description
31:0 / /
o
3.21.5.82. PG External Interrupt Control : 0x0000_0000)
Offset: 0x02D0 Register Name: PG_EINT_CTL
Bit Read/ ault Description
31:14 / / /
EINT13_CTL
13 Ox0 External INT13 Enable
0: Disable
1: Enable
EINT12_CTL
1 R/W X0 Exte.rnal INT12 Enable
0: Disable
1: Enable
EINT11_CTL
1 R/W O0x0 Exte.rnal INT11 Enable
0: Disable
1: Enable
EINT10_CTL
10 R/W O0x0 Exte.rnal INT10 Enable
0: Disable
1: Enable
9 R/W 0x0 EINT9_CTL
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External INT9 Enable
0: Disable
1: Enable

R/W

0x0

EINT8_CTL

External INT8 Enable
0: Disable

1: Enable

R/W

0x0

EINT7_CTL

External INT7 Enable
0: Disable

1: Enable

R/W

0x0

EINT6_CTL

External INT6 Enable
0: Disable

1: Enable

R/W

0x0

EINT5_CTL

External INT5 Enable
0: Disable

1: Enable

R/W

0x0

R/W

R/W

0x0

A

External INT3 Enable
0: Disable
1: Enable

EINT2_CTL

External INT2 Enable
0: Disable

1: Enable

R/W

0x0

EINT1_CTL

External INT1 Enable
0: Disable

1: Enable

R/W

0x0

EINTO_CTL

External INTO Enable
0: Disable

1: Enable

3.21.5.83. PG External Interrupt Status Register (Default Value: 0x0000_0000)

Offset: 0x02D4 ‘ Register Name: PG_EINT_STATUS
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Bit Read/Write Default/Hex Description

31:14 / / /

EINT13_STATUS

External INT13 Pending Bit
13 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT12_STATUS

External INT12 Pending Bit
12 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT11_STATUS
External INT11 Pending Bit

11 R/W 0x0 0: No IRQ pending ®
1: IRQ pending

10 R/W 0x0

Write ‘1 to clear \
EINT10_STATUS
External INT10 PendingBit

:

9 R/W “No IRQ pending
1: IRQ pending
Write ‘1’ to clear

EINT8_STATUS

External INT8 Pending Bit
8 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT7_STATUS

External INT7 Pending Bit
7 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT6_STATUS

External INT6 Pending Bit
6 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT5_STATUS

5 R/W 0x0 . .
External INT5 Pending Bit
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0: No IRQ pending
1: IRQ pending
Write ‘1’ to clear

4 R/W

EINT4_STATUS

External INT4 Pending Bit
0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

3 R/W

EINT3_STATUS

External INT3 Pending Bit
0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

2 R/W

EINT2_STATUS
External INT2 Pending Bit
0x0 0: No IRQ pending
1: IRQ pending
Write ‘1’ to clear

1 R/W

’\’b\

EINT1_STATUS

0x0

0 R/W

External INTO Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

3.21.5.84. PG External Interrupt Debounce Register (Default Value: 0x0000_0000)

Offset: 0x02D8 Register Name: PG_EINT_DEB
Bit Read/Write Default/Hex Description
317 / / /
DEB_CLK_PRE_SCALE
6:4 R/W 0x0 Debounce Clock Pre-scale n
The selected clock source is prescaled by 2n.
3:1 / / /
PIO_INT_CLK_SELECT
PIO Interrupt Clock Select
0 R/W 0x0
0: LOSC 32KHz
1: HOSC 24MHz
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3.21.5.85. PH External Interrupt Configure Register 0 (Default Value: 0x0000_0000)

Offset: 0x02EO0

Register Name:PH_EINT_CFGO

Bit

Read/Write

Default/Hex Description

31:28

R/W

EINT7_CFG

External INT7 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

0x0

27:24

R/W

EINT6_CFG

External INT6 Mode
0000: Positive Edge

0001: Negative Edge

23:20

R/W

19:16

R/W

° \
0x0 .
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ tiv

01:"Nlegative Edge
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ Negative)
Others: Reserved

EINT4_CFG

External INT4 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

0x0

15:12

R/W

EINT3_CFG

External INT3 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

0x0
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11:8

R/W

0x0

EINT2_CFG
External INT2 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

7:4

R/W

0x0

EINT1_CFG

External INT1 Mode
0000: Positive Edge
0001: Negative Edge
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ Negativép
Others: Reserved

3:0

R/W

0x0

EINTO_CFG
External INTO Mode
0000: Positive Edge

\

figure Register 1 (Default Value: 0x0000_0000)

3.21.5.86. ernt
Offset: OX02E4 e

Register Name: PH_EINT_CFG1

Bit

rite

Default/Hex

Description

31:12

/

/

19:16

R/W

0x0

EINT12_CFG
External INT12 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

15:12

R/W

0x0

EINT11_CFG

External INT11 Mode
0000: Positive Edge
0001: Negative Edge
0010: High Level
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0011: Low Level
0100: Double Edge (Positive/ Negative)
Others: Reserved

EINT10_CFG

External INT10 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

11:8 R/W 0x0

EINT9_CFG

External INT9 Mode

0000: Positive Edge

0001: Negative Edge ®
7:4 R/W 0x0 _

0010: High Level

0011: Low Level
0100: Double Edge (Positi
Others: Reserved

®
3:0 R/W 0x0
0011: Low Level
0100: Double Edge (Positive/ Negative)
Others: Reserved
3.21.5.87. | Interrupt Configure Register 2 (Default Value: 0x0000_0000)
Offset: 0x02E8 Register Name: PH_EINT_CFG2
Bit Read/Write Default/Hex Description
31:0 / / /

3.21.5.88. PH External Interrupt Configure Register 3 (Default Value: 0x0000_0000)

Offset: 0x02EC Register Name: PH_EINT_CFG3
Bit Read/Write Default/Hex Description
31:0 / / /
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3.21.5.89. PH External Interrupt Control Register (Default Value: 0x0000_0000)

Offset: 0x02F0

Register Name: PH_EINT_CTL

Bit

Read/Write

Default/Hex

Description

31:13

/

/

/

12

R/W

0x0

EINT12_CTL

External INT12 Enable
0: Disable

1: Enable

11

R/W

0x0

EINT11_CTL

External INT11 Enable
0: Disable

1: Enable

10

R/W

0x0

EINT10_CTL
External INT10 Enable ®
0: Disable
1: Enable

R/W

0x0

EINT9_CTL

R/W

0x0

R/W

x0

1 Enable

EINT7_CTL

External INT7 Enable
0: Disable

1: Enable

R/W

0x0

EINT6_CTL

External INT6 Enable
0: Disable

1: Enable

R/W

0x0

EINT5_CTL

External INT5 Enable
0: Disable

1: Enable

R/W

0x0

EINT4_CTL

External INT4 Enable
0: Disable

1: Enable

R/W

0x0

EINT3_CTL
External INT3 Enable
0: Disable
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1: Enable

EINT2_CTL

External INT2 Enable
0: Disable

1: Enable

2 R/W 0x0

EINT1_CTL

External INT1 Enable
0: Disable

1: Enable

1 R/W 0x0

EINTO_CTL

External INTO Enable
0: Disable

1: Enable

0 R/W 0x0

3.21.5.90. PH External Interrupt Status Register (Default Value: 0x0000_0000)

Offset: 0x02F4 Register Name: PH_EINTZSTARUS

Bit Read/Write Default/Hex Description

31:13 / /

12 R/W 0x0 :
IRQ pending
rite ‘1’ to clear

EINT11_STATUS

External INT11 Pending Bit
11 R/W x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT10_STATUS

External INT10 Pending Bit
10 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT9_STATUS

External INT9 Pending Bit
9 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT8_STATUS

External INT8 Pending Bit
0: No IRQ pending

1: IRQ pending

8 R/W 0x0
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Write ‘1’ to clear

EINT7_STATUS

External INT7 Pending Bit
7 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT6_STATUS

External INT6 Pending Bit
6 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT5_STATUS

External INT5 Pending Bit
5 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT4_STATUS
External INT4 Pending Bi
4 R/W 0x0 0: No IRQ pending

3 R/W 0x0 & pending
17RQ pending
Write ‘1’ to clear

EINT2_STATUS

External INT2 Pending Bit
2 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT1_STATUS

External INT1 Pending Bit
1 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINTO_STATUS

External INTO Pending Bit
0 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear
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3.21.5.91. PH External Interrupt Debounce Register (Default Value: 0x0000_0000)

Offset: 0x02F8

Register Name: PH_EINT_DEB

Bit Read/Write Default/Hex Description
31:7 / / /
DEB_CLK_PRE_SCALE
6:4 R/W 0x0 Debounce Clock Pre-scale n
The selected clock source is prescaled by 2”n.
3:1 / / /
PIO_INT_CLK_SELECT
PIO Interrupt Clock Select
0 R/W 0x0

0: LOSC 32KHz
1: HOSC 24MHz

3.21.5.92. PIO Group Withstand Voltage Mode Select Register (Default Value: Ox

Offset: 0x0340

Bit Read/Write Default/Hex
31:13 / /
12 R/W 0x0
11:10 / /
9 / /
8 / / /
PH_POWER MODE Select
7 / oo
invalid
PG_POWER MODE Select
0:3.3v
6 R/W 0x0
1.1.8V
If PG_Port Power Source selects VCC-10,this bit is invalid
PF_POWER MODE Select
0:3.3V
5 R/W 0x0
1:1.8V
If PF_Port Power Source selects VCC-10,this bit is invalid
PE_POWER MODE Select
0:3.3v
4 R/W 0x0
1:1.8V
If PE_Port Power Source selects VCC-10,this bit is invalid
PD_POWER MODE Select
0:3.3v
3 R/W 0x0
1:1.8V

If PD_Port Power Source selects VCC-10,this bit is invalid
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R/W

0x0

PC_POWER MODE Select

0:3.3Vv

1:.1.8V

If PC_Port Power Source selects VCC-10,this bit is invalid

/

PB_POWER MODE Select
invalid

0

/

/

m NOTE

For 0x0340 register ,when the power domain of GPIO is larger than 1.8V, then the withstand voltage is set to 3.3V

mode, that is, the corresponding register value is set to 0; when the power domain of GPIO is 1.8V,then the

withstand voltage is set to 1.8V mode, that is, the corresponding register value is set to 1; when the power domain

of GPIO is uncertain, then the withstand voltage is set to 3.3V mode, that is, the corresponding regis

to 0.

3.21.5.93. PIO Group Power Value Register

value is set

Offset: 0x0348

Bit Read/Write Default/Hex

31:17 / /

16 R / > ®

15:8 / /

7 / /
PG_Port Power Value

6 If PG_Port Power Source selects VCC-10,this bit is invalid
PF_Port Power Value

> R / If PF_Port Power Source selects VCC-10,this bit is invalid
PE_Port Power Value

4 R / If PE_Port Power Source selects VCC-10,this bit is invalid
PD_Port Power Value

3 R / If PD_Port Power Source selects VCC-10,this bit is invalid
PC_Port Power Value

2 R / If PC_Port Power Source selects VCC-10,this bit is invalid
PB_Port Power Value

1 / / -
invalid

0 / / /

N

— NOTE

10 pressure mode is 3.3V when reading 0;10 pressure mode is 1.8V when reading 1.
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3.21.6. CPUS Register List

Module Name Base Address

R_GPIO 0x07022000

Register Name Offset Description

Pn_CFGO n*0x0024+0x00 Port n Configure Register 0 (n =0,1)
Pn_CFG1 n*0x0024+0x04 Port n Configure Register 1 (n =0,1)
Pn_CFG2 n*0x0024+0x08 Port n Configure Register 2 (n =0,1)
Pn_CFG3 n*0x0024+0x0C Port n Configure Register 3 (n =0,1)
Pn_DAT n*0x0024+0x10 Port n Data Register (n =(ﬁ)

Pn_DRVO n*0x0024+0x14 i

Pn_DRV1 n*0x0024+0x18

Pn_PULO n*0x0024+0x1C Port n Pull

Pn_PUL1 n*0x0024+0x20

Pn_INT_CFGO 0x200+n*0x20+0x0 pnfigure Register 0 (n =0,1)
Pn _INT_CFG1 nterrdpt Configure Register 1 (n =0,1)
Pn_INT_CFG2 Merrupt Configure Register 2 (n =0,1)
Pn _INT_CFG3 O Interrupt Configure Register 3 (n =0,1)
Pn _INT_CTL PIO Interrupt Control Register (n =0,1)

Pn _INT_STA PIO Interrupt Status Register (n =0,1)

Pn _INT_DEB PIO Interrupt Debounce Register (n =0,1)
PIO_POWAMOD_SEL PIO Group Withstand Voltage Mode Select Register
PIO_PO al PIO Group Power Value Register

3.21.7. CPUS Register Description

3.21.7.1. PL Configure Register 0 (Default Value: 0x7777_7777)

Offset: 0x0000 Register Name: PL_CFGO
Bit Read/Write Default/Hex Description
31 / / /
PL7_SELECT
000:Input 001:Output
30:28 R/W 0x7 010:S_JTAG_DI 011:Reserved
100:Reserved 101:Reserved
110:S_PL_EINT7 111:10 Disable
27 / / /
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PL6_SELECT
000:Input 001:Output
26:24 R/W 0x7 010:S_JTAG_DO 011:Reserved
100:Reserved 101:Reserved
110:S_PL_EINT6 111:10 Disable
23 / / /
PL5_SELECT
000:Input 001:Output
22:20 R/W 0x7 010:S_JTAG_CK 011:Reserved
100:Reserved 101:Reserved
110:S_PL_EINTS 111:10 Disable
19 / / /
PL4_SELECT
000:Input 001:Output
18:16 R/W 0x7 010:S_JTAG_MS 011:Res&Rved
100:Reserved 10
110:S_PL_EINT4
15 / / /
PL3_SELECT
001*Output
14:12 R/W 0x7 : 011:Reserved
4 101:Reserved
A EINT 111:10 Disable
11 / /
PL2_SELECT
000:Input 001:Output
10:8 0x 010:S_UART_TX

100:Reserved

011:Reserved
101:Reserved

110:S_PL_EINT2 111:10 Disable

7 / /
PL1_SELECT
000:Input 001:Output

6:4 R/W 0x7 010: S_RSB_SDA 011:S_TWIO_SDA
100:Reserved 101:Reserved
110:S_PL_EINT1 111:10 Disable

3 / / /
PLO_SELECT
000:Input 001:Output

2:0 R/W 0x7 010: S_RSB_SCK 011:S_TWIO_SCK
100:Reserved 101:Reserved
110:S_PL_EINTO 111:10 Disable
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3.21.7.2. PL Configure Register 1 (Default Value: 0x7777_7777)

Offset: 0x0004

Register Name: PL_CFG1

Bit Read/Write Default/Hex Description
31 / / /
PL15_SELECT
000:Input 001:Output
30:28 R/W 0x7 010:S_SPI0O_MISO 011:Reserved
100:Reserved 101:Reserved
110:Reserved 111:10 Disable
27 / / /
PL14_SELECT
000:Input 001:Output
26:24 R/W 0x7 010:S_SPI0_MOSI 011:Reserved
100:Reserved 101:ResQ/ed
110:Reserved i
23 / / /
PL13_SELECT
000:Input
22:20 R/W 0x7 011%Reserved
101:Reserved
111:10 Disable
19 / /
000:Input 001:Output
18:16 R/W 010:S_SPIO_CS 011:Reserved
100:Reserved 101:Reserved
110:S_PL_EINT12 111:10 Disable
15 / / /
PL11_SELECT
000:Input 001:Output
14:12 R/W 0x7 010:S_TWI2_SDA 011:Reserved
100:Reserved 101:Reserved
110:S_PL_EINT11 111:10 Disable
11 / / /
PL10_SELECT
000:Input 001:Output
10:8 R/W 0x7 010:S_TWI2_SCK 011:Reserved
100:Reserved 101:Reserved
110:S_PL_EINT10 111:10 Disable
7 / / /
PL9_SELECT
6:4 R/W 0x7 000:Input 001:Output

010:S_TWI1_SDA

011:Reserved
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100:Reserved 101:Reserved
110:S_PL_EINT9 111:10 Disable

3 / / /
PL8_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:S_TWI1_SCK 011:Reserved
100:Reserved 101:Reserved
110:S_PL_EINTS8 111:10 Disable
3.21.7.3. PL Configure Register 2 (Default Value: 0x0000_7777)
Offset: 0x0008 Register Name: PL_CFG2
Bit Read/Write Default/Hex Description
31:15 / / / ®
PL19_SELECT
000:Input
14:12 R/W 0x7 010:Reserved
100:Reserved
110:S 111°10 Disable
11 / / /
PL
0 001:Output
10:8 R/W (0)% Reserved 011:Reserved
100:Reserved 101:Reserved
110:S_PL_EINT18 111:10 Disable
7 / /
PL17_SELECT
000:Input 001:Output
6:4 0x7 010:S_CPU_CUR_W 011:Reserved
100:Reserved 101:Reserved
110:S_PL_EINT17 111:10 Disable
3 / / /
PL16_SELECT
000:Input 001:Output
2:0 R/W 0x7 010:S_PWM 011:Reserved
100:Reserved 101:Reserved
110:S_PL_EINT16 111:10 Disable
3.21.7.4. PL Configure Register 3 (Default Value: 0x0000_0000)
Offset: 0x000C Register Name: PL_CFG3
Bit ’ Read/Write ’ Default/Hex Description
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31:0

|/

|/

|/

3.21.7.5. PL Data Register (Default Value: 0x0000_0000)

Offset: 0x0010

Register Name: PL_DAT

Bit Read/Write Default/Hex Description
31:20 / / /
PL_DAT
If the port is configured as input, the corresponding bit is the pin
state. If the port is configured as output, the pin state is the same as
19:0 R/W 0x0

the corresponding bit. The read bit value is thegvalue setup by

software. If the port is configured as functional pin

value will be read.

3.21.7.6. PL Multi-Driving Register 0 (Default Value: 0x5555_5555)

Offset: 0x0014

Bit Read/Write Default/Hex
o
31:30 R/W Ox1
01: Level 1
11: Level 3

PL14_DRV
PL14 Multi-Driving Select

29:28 W 0
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL13_DRV
PL13 Multi-Driving Select

27:26 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL12_DRV
PL12 Multi-Driving Select

25:24 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL11_DRV
PL11 Multi-Driving Select

23:22 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL10_DRV
PL10 Multi-Driving Select

21:20 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
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PL9_DRV
PL9 Multi-Driving Select
19:18 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL8_DRV
PL8 Multi-Driving Select
17:16 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL7_DRV
PL7 Multi-Driving Select
15:14 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL6_DRV
PL6 Multi-Driving Select
13:12 R/W Ox1
00: Level 0 01: Levél®
10: Level 2 1lglevel
PL5_DRV
PL5 Multi-Driving Select
11:10 R/W 0x1
00: Level O 0
11:
9:8 R/W 0x1
01: Level 1
11: Level 3
PL3 Multi-Driving Select
7:6 W 0
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL2_DRV
PL2 Multi-Driving Select
5:4 Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL1_DRV
PL1 Multi-Driving Select
3:2 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PLO_DRV
PLO Multi-Driving Select
1:0 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
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3.21.7.7. PL Multi-Driving Register 1 (Default Value: 0x0000_0055)
Offset: 0x0018 Register Name: PL_DRV1
Bit Read/Write Default/Hex Description
31:8 / / /
PL19 DRV
PL19 Multi-Driving Select
7:6 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL18 DRV
PL18 Multi-Driving Select
5:4 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PL17_DRV
PL17 Multi-Driving Select ®
3:2 R/W Ox1
00: Level O Olglevel T
10: Level 2 11 el 3
PL16_DRV
1:0 R/W Ox1
01: tevel 1
11: Level 3

3.21.7.8. PL Pull Register 0 (Defaul

Offset: 0x001C Register Name: PL_PULLO

Bit ead m It/Hex Description
PL15_ PULL

PL15 Pull-up/down Select
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved

31:30 R/ 0x0

PL14 PULL

PL14 Pull-up/down Select

00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved

29:28 R/W 0x0

PL13_PULL

PL13 Pull-up/down Select

00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved

27:26 R/W 0x0

PL12_PULL

PL12 Pull-up/down Select

00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved

25:24 R/W 0x0

23:22 R/W 0x0 PL11_PULL
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PL11 Pull-up/down Select
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PL10_PULL
PL10 Pull-up/down Select
21:20 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PL9_PULL
PL9 Pull-up/down Select
19:18 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PL8 PULL
PL8 Pull-up/down Select
17:16 R/W 0x0 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reseflled
PL7_PULL
PL7 Pull-up/down Select
15:14 R/W 0x0 .
00: Pull-up/down disable
10: Pull-down
13:12 R/W 0x0
: Pull-up
11: Reserved
PL5 Pull-up/down Select
11:10 R/W .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PL4_PULL
PL4 Pull-up/down Select
9:8 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PL3_PULL
PL3 Pull-up/down Select
7:6 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PL2_PULL
PL2 Pull-up/down Select
5:4 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PL1_PULL
PL1 Pull-up/down Select
3:2 R/W 0x1 _
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
1:0 R/W 0x1 PLO_PULL
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PLO Pull-up/down Select
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
3.21.7.9. PL Pull Register 1 (Default Value: 0x0000_0000)
Offset: 0x0020 Register Name: PL_PULL1
Bit Read/Write Default/Hex Description
31:8 / / /
PL19_PULL
PL19 Pull-up/down Select
7:6 R/W 0x0
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PL18 PULL ®
PL18 Pull-up/down Select
5:4 R/W 0x0
00: Pull-up/down disable
10: Pull-down
PL17_PULL
3:2 R/W 0x0
00: : Pull-up
g 11: Reserved
1:0 R/W _
Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
3.21.7.10! Configure Register 0 (Default Value: 0x0077_7777)
Offset: 0x0024 Register Name: PM_CFGO
Bit Read/Write Default/Hex Description
31:23 / / /
PM5_SELECT
000:Input 001:Output
22:20 R/W 0x7 010:Reserved 011:Reserved
100:Reserved 101:Reserved
110:S_PM_EINT5 111:10 Disable
19 / / /
PM4_SELECT
000:Input 001:Output
18:16 R/W 0x7 010:Reserved 011:Reserved
100:Reserved 101:Reserved
110:S_PM_EINT4 111:10 Disable
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15 / / /
PM3_SELECT
000:Input 001:Output
14:12 R/W 0x7 010:Reserved 011:Reserved
100:Reserved 101:Reserved
110:S_PM_EINT3 111:10 Disable
11 / / /
PM2_SELECT
000:Input 001:Output
10:8 R/W 0x7 010:Reserved 011:Reserved
100:Reserved 101:Reserved
110:S_PM_EINT2 111:10 Disable
7 / / /
PM1_SELECT
000:Input 001:0utflit
6:4 R/W 0x7 010:Reserved
100:Reserved
110:S_PM_EINT1
3 / /
001:Output
2:0 R/W 0x7 011:Reserved
101:Reserved
111:10 Disable
3.21.7.11 efault Value: 0x0000_0000)
Offset: 0 Register Name: PM_CFG1
Bit Default/Hex Description
31:0 / / /
3.21.7.12. PM Configure Register 2 (Default Value: 0x0000_0000)
Offset: 0x002C Register Name: PM_CFG2
Bit Read/Write Default/Hex Description
31:0 / / /
3.21.7.13. PM Configure Register 3 (Default Value: 0x0000_0000)
Offset: 0x0030 Register Name: PM_CFG3
Bit ‘ Read/Write ‘ Default/Hex Description
A63 User Manual(Revision 1.0) Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 445




ALwiner

System

31:0 |

/

|/

|/

3.21.7.14. PM Data Register (Default Value: 0x0000_0000)

Offset: 0x0034 Register Name: PM_DAT
Bit Read/Write Default/Hex Description
31:6 / / /
PM_DAT
If the port is configured as input, the corresponding bit is the pin
state. If the port is configured as output, the pin state is the same as
5:0 R/W 0x0 . ) ) .
the corresponding bit. The read bit value is thegvalue setup by
software. If the port is configured as functional pin
value will be read.

3.21.7.15. PM Multi-Driving Register 0 (Default Value: 0x0000_0555)

Offset: 0x0038 Register Name: PM_DF .
Bit Read/Write Default/Hex
31:12 / /
11:10 R/W 0Ox1
: Level 1
11: Level 3
PM4_DRV
PM4 Multi-Driving Select
9:8 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PM3_DRV
PM3 Multi-Driving Select
7:6 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PM2_DRV
PM2 Multi-Driving Select
5:4 R/W 0x1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PM1_DRV
PM1 Multi-Driving Select
3:2 R/W Ox1
00: Level O 01: Level 1
10: Level 2 11: Level 3
PMO_DRV
1:0 R/W Ox1 PMO Multi-Driving Select
00: Level O 01: Level 1
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| | 10: Level 2 11: Level 3
3.21.7.16. PM Multi-Driving Register 1 (Default Value: 0x0000_0000)
Offset: 0x003C Register Name: PM_DRV1
Bit Read/Write Default/Hex Description
31:.0 / / /
3.21.7.17. PM Pull Register 0 (Default Value: 0x0000_0000)
Offset: 0x0040 Register Name: PM_PULLO
Bit Read/Write Default/Hex Description
31:12 / / / ®
PM5_PULL
PMS5 Pull-up/down Select
11:10 R/W 0x0 _
00: Pull-up/down disa
10: Pull-down
9:8 R/W 0x0
: Pull-up
11: Reserved
PM3 Pull-up/down Select
7:6 R/W .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PM2_PULL
PM2 Pull-up/down Select
5:4 R 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PM1_PULL
PM1 Pull-up/down Select
3:2 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
PMO_PULL
PMO Pull-up/down Select
1:0 R/W 0x0 .
00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
3.21.7.18. PM Pull Register 1 (Default Value: 0x0000_0000)
Offset: 0x0044 ’ Register Name: PM_PULL1
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Bit Read/Write

Default/Hex

Description

31:.0 /

/

/

3.21.7.19. PL External Interrupt Configure Register 0 (Default Value: 0x0000_0000)

Offset: 0x0200

Register Name:PL_EINT_CFGO

Bit Read/Write

Default/Hex

Description

31:28 R/W

0x0

EINT7_CFG

External INT7 Mode
0000: Positive Edge
0001: Negative Edge
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ Negativ&
Others: Reserved

27:24 R/W

0x0

EINT6_CFG
External INT6 Mode
0000: Positive Edge

23:20 R/W

0x0

g 0
E

0
@Edge (Positive/ Negative)
INT5_CFG

External INT5 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

19:16 R/W

0x0

EINT4_CFG

External INT4 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

15:12 R/W

0x0

EINT3_CFG

External INT3 Mode
0000: Positive Edge

0001: Negative Edge
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0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

EINT2_CFG

External INT2 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

11:8 R/W 0x0

EINT1_CFG
External INT1 Mode
0000: Positive Edge ®
- R/W 0x0 0001: N'egative Edge \
0010: High Level
0011: Low Level g
0100: Double Edge (Positive/ tivi

Othe

01:"Nlegative Edge
0010: High Level
0011: Low Level

3:0 R/W 0x

0100: Double Edge (Positive/ Negative)
Others: Reserved

3.21.7.20. PL External Interrupt Configure Register 1 (Default Value: 0x0000_0000)

Offset: 0x0204 Register Name: PL_EINT_CFG1
Bit Read/Write Default/Hex Description
EINT15_CFG

External INT15 Mode
0000: Positive Edge
0001: Negative Edge

31:28 R/W 0x0 .
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ Negative)
Others: Reserved
EINT14_CFG
27:24 R/W 0x0

External INT14 Mode
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0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

EINT13_CFG

External INT13 Mode
0000: Positive Edge
0001: Negative Edge
0010: High Level
0011: Low Level

23:20 R/W 0x0

0001: Negative Edge

19:16 R/W 0x0 ]
0010: High Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

EINT12_CFG ®
External INT12 Mode

0000: Positive Edge &

Positive/ Negative)

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

15:12 w 0

EINT10_CFG

External INT10 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

11:8 R/W 0x0

EINT9_CFG

External INT9 Mode
0000: Positive Edge
0001: Negative Edge
0010: High Level
0011: Low Level

7:4 R/W 0x0
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0100: Double Edge (Positive/ Negative)
Others: Reserved

EINT8_CFG

External INT8 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

3:0 R/W 0x0

3.21.7.21. PL External Interrupt Configure Register 2 (Default Value: 0x0000_0000)

Offset: 0x0208 Register Name: PL_EINT_CFG2

Bit Read/Write Default/Hex Description

31:16 / / /

EINT19 _CFG
External INT19
o\ 3 1 0

15:12 R/W 0x0

EINT18_CFG

External INT18 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

11:8 R/W, 0x0

EINT17_CFG

External INT17 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

7:4 R/W 0x0

EINT16_CFG
3:0 R/W 0x0 External INT16 Mode
0000: Positive Edge
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0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

3.21.7.22. PL External Interrupt Configure Register 3 (Default Value: 0x0000_0000)

Offset: 0x020C Register Name: PL_EINT_CFG3

Bit Read/Write | Default/Hex Description

31:0 / / /

3.21.7.23. PL External Interrupt Control Register (Default Value: 0x0000_0000) ®

Offset: 0x0210 Register Name: PL_EINT_CTL
Bit Read/Write | Default/Hex Description
31:20 / /
19 R/W 0x0 o

External INT18 Enable
18 R/W ,

0: Disable

1: Enable

EINT17_CTL

External INT17 Enable
17 R/ 0x0 .

0: Disable

1: Enable

EINT16_CTL

External INT16 Enable
16 R/W 0x0 )

0: Disable

1: Enable

EINT15_CTL

External INT15 Enable
15 R/W 0x0 )

0: Disable

1: Enable

EINT14_CTL

External INT14 Enable
14 R/W 0x0 )

0: Disable

1: Enable
13 R/W 0x0 EINT13_CTL
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External INT13 Enable
0: Disable
1: Enable

12

R/W

0x0

EINT12_CTL

External INT12 Enable
0: Disable

1: Enable

11

R/W

0x0

EINT11_CTL

External INT11 Enable
0: Disable

1: Enable

10

R/W

0x0

EINT10_CTL

External INT10 Enable
0: Disable

1: Enable

R/W

0x0

EINT9_CTL

External INT9 Enable
0: Disable

1: Enable

R/W

0x0

R/W

R/W.,

0x0

A

External INT7 Enable
0: Disable
1: Enable

EINT6_CTL

External INT6 Enable
0: Disable

1: Enable

R/W

0x0

EINT5_CTL

External INT5 Enable
0: Disable

1: Enable

R/W

0x0

EINT4_CTL

External INT4 Enable
0: Disable

1: Enable

R/W

0x0

EINT3_CTL

External INT3 Enable
0: Disable

1: Enable

2

R/W

0x0

EINT2_CTL
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External INT2 Enable
0: Disable
1: Enable

EINT1_CTL

External INT1 Enable
0: Disable

1: Enable

1 R/W 0x0

EINTO_CTL

External INTO Enable
0: Disable

1: Enable

0 R/W 0x0

3.21.7.24. PL External Interrupt Status Register (Default Value: 0x0000_0000)

Offset: 0x0214 Register Name: PL_EINT_STAT

Bit Read/Write | Default/Hex Description

31:20 / / /

EINT19_STATUS

19 R/W 0x0

External INT18 Pending Bit
18 R/W 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT17_STATUS

External INT17 Pending Bit
17 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT16_STATUS

External INT16 Pending Bit
16 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT15_STATUS

External INT15 Pending Bit
15 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

14 R/W 0x0 EINT14_STATUS
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External INT14 Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT13_STATUS

External INT13 Pending Bit
13 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT12_STATUS

External INT12 Pending Bit
12 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT11_STATUS ®
External INT11 Pending Bit

11 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

ding,Bit

10 R/W 0x0

it
Xrg_smws

External INT9 Pending Bit
9 /W 0x 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT8_STATUS

External INT8 Pending Bit
8 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT7_STATUS

External INT7 Pending Bit
7 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT6_STATUS

External INT6 Pending Bit
6 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear
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EINT5_STATUS

External INT5 Pending Bit
5 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT4_STATUS

External INT4 Pending Bit
4 R/W 0x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

EINT3_STATUS
External INT3 Pending Bit

2 R/W 0x0 0: No IRQ pending
1: IRQ pending

3 R/W 0x0 0: No IRQ pending
1: IRQ pending
Write ‘1’ to clear L
EINT2_STATUS
External INT2 Pending Bit &\

1 R/W 0x0

ite ‘1’ to clear

EINTO_STATUS

External INTO Pending Bit
0 R/W x0 0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

3.21.7.25. PL External Interrupt Debounce Register (Default Value: 0x0000_0000)

Offset: 0x0218 Register Name: PL_EINT_DEB
Bit Read/Write Default/Hex Description
317 / / /
DEB_CLK_PRE_SCALE
6:4 R/W 0x0 Debounce Clock Pre-scale n
The selected clock source is prescaled by 2”n.
3:1 / / /
PIO_INT_CLK_SELECT
0 R/W 0x0 PIO Interrupt Clock Select
0: LOSC 32KHz
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| 1: HOSC 24MHz

3.21.7.26. PM External Interrupt Configure Register 0 (Default Value: 0x0000_0000)

Offset: 0x0220

Register Name:PM_EINT_CFGO

Bit

Read/Write

Default/Hex Description

31:24

/

/ /

23:19

R/W

EINT5_CFG

External INT5 Mode
0000: Positive Edge
0001: Negative Edge
0010: High Level
0011: Low Level
0100: Double Edge (Positive/ Negativ’
Others: Reserved

0x0

19:16

R/W

EINT4_CFG
External INT4 Mode
0000: Positive Edge

0x0

15:12

R/W

EINT3_CFG

External INT3 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

0x0

11:8

R/W

EINT2_CFG

External INT2 Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

0x0

7:4

R/W

EINT1_CFG

External INT1 Mode
0000: Positive Edge

0001: Negative Edge

0x0
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0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

EINTO_CFG

External INTO Mode

0000: Positive Edge

0001: Negative Edge

0010: High Level

0011: Low Level

0100: Double Edge (Positive/ Negative)
Others: Reserved

3:0 R/W 0x0

3.21.7.27. PM External Interrupt Configure Register 1 (Default Value: 0x0000_0000) ®

Offset: 0x0224 Register Name: PM_EINT_CFG

Bit Read/Write Default/Hex Description

31:0 / / /

3.21.7.28. PM External Interrupt Config gi ter 2 (Default Va 0000_0000)

Offset: 0x0228 ist ame: PM_EINT_CFG2

Bit Read/Write ex Description

31:0 / /

3.21.7.29; External Interrupt Configure Register 3 (Default Value: 0x0000_0000)

Offset: 0x22C Register Name: PM_EINT_CFG3
Bit Read/Write Default/Hex Description
31:0 / / /

3.21.7.30. PM External Interrupt Control Register (Default Value: 0x0000_0000)

Offset: 0x0230 Register Name: PM_EINT_CTL
Bit Read/Write Default/Hex Description
31:6 / / /
EINT5_CTL
External INT5 Enable
5 R/W 0x0 )
0: Disable
1: Enable
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4 R/W

0x0

EINT4_CTL

External INT4 Enable
0: Disable

1: Enable

3 R/W

0x0

EINT3_CTL

External INT3 Enable
0: Disable

1: Enable

2 R/W

0x0

EINT2_CTL

External INT2 Enable
0: Disable

1: Enable

1 R/W

0x0

EINT1_CTL

External INT1 Enable
0: Disable

1: Enable

0 R/W

0x0

EINTO_CTL
External INTO Enable
0: Disable

3.21.7.31. PM External Interrupt Status

Offset: 0x0234

i e 0x0000_0000)
Register Name: PM_EINT_STATUS

Bit Read/'

31:6

0x0

ault Description

/

EINT5_STATUS

External INT5 Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

4 R/W

0x0

EINT4_STATUS

External INT4 Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

3 R/W

0x0

EINT3_STATUS

External INT3 Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

2 R/W

0x0

EINT2_STATUS
External INT2 Pending Bit
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0: No IRQ pending
1: IRQ pending
Write ‘1’ to clear

R/W

0x0

EINT1_STATUS

External INT1 Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

R/W

0x0

EINTO_STATUS

External INTO Pending Bit
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

3.21.7.32. PM External Interrupt Debounce Register (Default Value: 0x0000_0000

Offset: 0x0238

Bit Read/Write Default/Hex
31:7 / /

6:4 R/W 0x0 ‘
3:1 / /

O

O_INT_CLK_SELECT
PIO Interrupt Clock Select
0: LOSC 32KHz

1: HOSC 24MHz

3.21.7.33. PIO Group Withstand Voltage Mode Select Register (Default Value: 0x0000_0000)

Offset: 0x0340

Register Name: PIO_POW_MOD_SEL

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

VCC-10 POWER MODE Select
16 R/W 0x0 0:3.3V

1:1.8V
15:2 / / /

PM_POWER MODE Select
1 R/W 0x0 0:3.3Vv

1:1.8V

If PM_Port Power Source selects VCC-IO,this bit is invalid
0 R/W 0x0 PL_POWER MODE Select
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0:3.3Vv
1:1.8V
If PL_Port Power Source selects VCC-10,this bit is invalid

m NOTE

For 0x0340 register ,when the power domain of GPIO is larger than 1.8V, then the withstand voltage is set to 3.3V
mode, that is, the corresponding register value is set to 0; when the power domain of GPIO is 1.8V,then the

withstand voltage is set to 1.8V mode, that is, the corresponding register value is set to 1; when the power domain
of GPIO is uncertain, then the withstand voltage is set to 3.3V mode, that is, the corresponding register value is set

to 0.

3.21.7.34. PIO Group Power Value Register

Offset: 0x0348 Register Name: PIO_POW_Val
Bit Read/Write Default /Hex Description
31:17 / / /
16 R / VCC-10 Power Value
15:2 / /
1 R /
0 R /
ﬂ“—” ﬂ NOTE
10 pressure mode is 3. n reading pressure mode is 1.8V when reading 1.
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Chapter 4 Memory

This section describes the A63 memory from three aspects:

e SDRAM Controller(DRAMC)
. NAND Flash Controller(NDFC)
*  SD/MMC Host Controller(SMHC) o 1 a
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4.1. SDRAM Controller(DRAMC)

4.1.1. Overview

The SDRAM Controller (DRAMC) provides a simple, flexible, burst-optimized interface to the industy-standard
DDR2/DDR3/DDR3L SDRAM and Low Power DDR2/3 SDRAM. It supports up to a 24G bits memory address space.

The DRAMC automatically handles memory management, initialization, and refresh operations. It gives the host CPU a
simple command interface, hiding details of the required address, page, and burst handling procedutes. All memory
parameters are runtime-configurable, including timing, memory setting, SDRAM type, and Extended-Mede-Register
setting.

®
Features:
. 32-bit bus width \
*  Supports 2 chip selects

*  Supports DDR2/DDR3/DDR3L/LPDDR2/LPDDR3 SDRAM

*  Supports different memory device’s power voltage .8V, 1)
*  Supports clock frequency up to 933MHz for DDR3/

*  Supports clock frequency up to 933 LPD

for
r'tRD
orD
bi G bytes)
ddress lines

rough multiple ports is programmable

*  Supports clock frequency up to 533
*  Supports clock frequency up to 400

*  Supports memory capacit
Supports 16 addressgi

rite operation is supported
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4.2. NAND Flash Controller(NDFC)

4.2.1. Overview

The NDFC is the NAND Flash Controller which supports all NAND flash memory available in the market. New type flash
can be supported by software re-configuration.

The On-the-fly error correction code (ECC) is built-in NDFC for enhancing reliability. BCH is implemented and it can
detect and correct up to 80 bits error per 1024 bytes data. The on chip ECC and parity checking circuighof NDFC frees

CPU for other tasks. The ECC function can be disabled by software.

The data can be transferred by DMA or by CPU memory-mapped |0 method. The ND! pro
control for reading or writing external Flash. The NDFC maintains the proper rel LE, G @ ALE control

timing

signal lines. There are three different kinds of modes for serial read access, mod or convent serial access ,

model is for EDO type and the mode2 is for extension EDO type. NDFC ca /Bt signal line.
Block management and wear leveling management are imp

Features:

*  Supports all SLC/MLC/TLC flash and ble in the market

*  Software configure seed for random

*  Software configure metho riety of system and memory types

*  Supports 2CE/2RB

*  Supports Conventional and EDO serial access method for serial reading Flash

(1)

*  On-the-fly BCH error correction code which correcting up to 80 bits per 1024 bytes

*  Corrected Error bits number information report

*  ECC automatic disable function for all Oxff data

*  NDFC status information is reported by its registers and interrupt is supported

¢ One Command FIFO

*  Support internal DMA controller based on chain-structured descriptor list

*  Two 256x32-bit RAM for Pipeline Procession

*  Supports SDR, ONFI DDR and Toggle DDR NAND

*  Supports the Maximum IO Rate 50MHz in SDR mode, and 100MHz in both DDR1.0 and DDR2.0 mode
*  Supports self —debug for NDFC debug
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4.2.2. Block Diagram

Memory

The NDFC system block diagram is shown below:

AHB
. Slave I/F
Command DMA & INT FIFO Register
FIFO Control Control File
A T
> FIFO FIFO
RAMO RAM1 Usezrxgata
(256x32) | |(256x32) &
Normal Spare Batch |
Command Command Command
FSM FSM FS& C
. . Control
h 4
NAWND FLASH BASIC OPERATION
ALEWE RE RE CDQS.C DQS RB[1:0] DQ[7:0]

Figure 4-1. NDFC Block Diagram

4.2.3. Operations and Functional Descriptions

4.2.3.1. External Signals

Table 4-1 describes the external signals of NDFC.DQO~DQ7 and DQS are bidirectional I/0.WE,ALE,CLE,CE,RE are output
pin, RB is input pin. The RB pin in the NAND device is an open-drain driver, which must need a pull-up resistor.

Table 4-1. NDFC External Signals
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Signal Description Type
NAND_WE Write Enable 0]
NAND_RE Read Enable 0]
NAND_ALE Address Latch Enable, High is Active 0]
NAND_CLE Command Latch Enable, High is Active 0]
NAND_CEO Chip Enable, Low is Active 0]
NAND_CE1 Chip Enable, Low is Active 0]
NAND_RBO Ready/Busy, Low is Active I
NAND_RB1 Ready/Busy, Low is Active I
NAND_DQO Data Input / Output

NAND DQ1 Data Input / Output
NAND_DQ2 Data Input / Output
NAND_DQ3 Data Input / Output
NAND_DQ4 Data Input / Output

NAND_DQ5 Data Input / Output

NAND_DQ6 Data Input / Output

NAND_DQ7 Data Input / Output

®
NAND_DQS Data Strobe 0&
4.2.3.2. Clock Sources ée

o
To ensure ECC efficiency,ECC engine and in a e different clock. The clock of NDFC internal logic is set
by NANDO Clock Register, the cloc CC ine isset by NAND1 Clock Register .Note that NANDO Clock Register set
req

cy of external Nand Flash device is half of NDFC internal logic clock.
z, then NDFC need set to 80MHz.

rnal logic have five different clock sources. Users can select one of them to make ECC

clock source. Table 4-2 describles the clock sources of NDFC. Users can see CCU in chapter 3.3
for clock set iguration and gating information.

Table 4-2. NDFC Clock Sources

Clock Sources Description

0SC24M 24MHz Crystal

PLL_PERIPHO(1X) Peripheral Clock, default value is 600MHz
PLL_PERIPH1(1X) Peripheral Clock, default value is 600MHz
PLL_PERIPHO(2X) Peripheral Clock, default value is 1200MHz
PLL_PERIPH1(2X) Peripheral Clock, default value is 1200MHz

4.2.3.3. NDFC Timing Diagram

Typically, there are two kinds of serial access methods. One method is conventional method which fetching data at the
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rise edge of NDFC_RE# signal line. Another one is EDO type which fetching data at the next fall edge of NDFC_RE#

signal line.

NDFC_CLE /1
NDFC_CE# [—1t3 7 le—ta—
\ //// /
NDFC_WE# /l
- /1
«— t14
NDFC_RE# <—t12—'|~ sample|0 — sample n-1
e—113— /
NDFC_ALE /]
|<——— t10 —> ///
NDFC_RB# / ’/’/
NDFC_IOx ( D(0) X 7/ D(n-1)
NDFC_CLE
NDFC_CE#
NDFC_WE#
NDFC_RE#
NDFC_ALE
NDFC_RB# |
(ol —{ D(0) /’,ﬁ X D(n-1) —
Figure 4-3. EDO Type Serial Access after Read Cycle (SAM1)
_CLE //
NDFC_CE# 3+
s
NDFC_WE# /]
ti4 sample 0 i
NDFC_RE# —t12]
f——1t13—f
NDFC_ALE //
|<—t10 —> ///
NDFC_RB# / 1
//
NDFeIOx o X D) ———

Figure 4-4. Extending EDO Type Serial Access Mode (SAM2)
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it Bt S
NDFC_CLE / \

NDFC_CE#—\

NDFC_WE# t t5 —»

NDFC_RE#

NDFC_ALE [ t7 — ety
N\

/
[ 18 —He— t9—
NDFC_I0xXXOOOXKXXXOKKX_ COMMAND  XOOUOOCKXXXKOCKXXIKNXX

13— 4]

Figure 4-5. Command Latch Cycle

NDFC_CLE [ 1 — Py

\ //
NDFC_CE# — 5 ——] ”

«— [t15——»
NDFC_WE#
NDFC_RE# 52
111y

NDFC_ALE / \
NDFC_IO Addr(n-1)  X{DOOXXX

— |[tI5— /
NDFC_WE# — t6 — 7/
NDFC_RE# 5 7,
7/
f—— t7 ———» <—t11—>|
NDFC_AL
- \ // /

Figure 4-7. Write Data to Flash Cycle
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NDFC_CLE__/ \ //
NDFC_CE# / /
NDFC_WE# Y //
— wolesrertas
NDFC_RE NSNS
NDFC_ALE /{/
NDFC_RB# <16 I
- \ / /
NDFC_IOx CMD / D(0)X_// XD(n-I)

Figure 4-8. Waiting R/B# Ready Diagram
NDFC_CLE__/ \

NDFC_CE#

NDFC_WE# \_/

NDFC_RE

NDFC_ALE

//

7/

NDFC_RB#

/L

VA
/ D(0)X_//_XDin-1)

NDFC_IOx

igure 4-9. WE# High to RE# Low Timing Diagram

NDFC_C /. V2 A
" CE# /
NDFC_WE# // S\
|<—t18—>|
NDFC_RE \_/ ./ \_/ \_/
NDFC_ALE / / \ ]
NDFC_RB# //

NDFC_IOx /__J/__XB(n-2)X D{n-1)\

/ 05h X Coll X Col2 X \

Figure 4-10. RE# High to WE# Low Timing Diagram
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NDFC_CLE /
NDFC_CE# /
fe——t19—»|

NDFC_WE#_/ ./ ./ \/ S\

NDFC_RE /

NDFC_ALE // \

NDFC_RB# //

NDFC_IOx /" 7/ XAddr2X Addr3\ / D(0) X D(1) X D(2) X \

Figure 4-11. Address to Data Loading Timing Diagram
®

Timing cycle list:
ID Parameter Timing Description
tl NDFC_CLE setup time 2T
12 NDFC_CLE hold time
i3 NDFC_CE setup time
t4 NDFC_CE hold time
t5 NDFC_WE# pulse width
16 NDFC_WE# hold time
t7
18
19
t10
t11
t12 | NDFC_RE# pulse width T
t13 | NDFC_RE# hold time T
t14 | Read cycle time 2T
t15 | Write cycle time 2T
t16 | NDFC_WE# high to R/B# busy T_WB(Z) Specified by timing configure register (NDFC_TIMING_CFG)
t17 | NDFC_WE# high to NDFC_RE# low T_WHRB) Specified by timing configure register (NDFC_TIMING_CFG)
t18 | NDFC_RE# high to NDFC_WE# low T_RHW(4) Specified by timing configure register (NDFC_TIMING_CFG)
t19 | Address to Data Loading time T_ADL(S) Specified by timing configure register (NDFC_TIMING_CFG)

Note(1): T is the cycle of the internal clock.

Note(2),(3),(4),(5): These values are configurable in nand flash controller. The value of T_WB could be
14*2T22*2T/30*2T/38*2T, the value of T_WHR could be 0*2T/6*2T/14*2T/22*2T, the value of T_RHW could be
4*2T/12*2T/20*2T/28*2T, the value of T_ADL could be 0*2T/6*2T/14*2T/22*2T.
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4.2.3.4. NDFC Operation Guide

NDFC_CLE_/_\ /_\ //

77/

NDFC_CE#_\ // /_

7/

/L

T AVAWAVAVAVAVAW /
N e WW

: Page Command :
i cmdio[31:30]=2 :

NDFC_ALE J [
NDFC_RB# \ / //

/1.
NDFC_IOx AdAr(s cycle) )01 (][ Dsteoutput }———

i First Command Address Cycle Second Command Walt RB Slgnal
mdio[22] i cmdio[18:16] cmd|0[24] © emdio[23] :
;. emdio[7:0] :.cmdiof19]=1 : S

Figure 4-12. Page Read Comma iagr

NDFC_CLE _/—\ //
NDFC_CE# _\ // /S

NDFC_WE#

i Page Command
: cmdio[31:30]=2

ND

NDF

NDFC_IOx  {80h) Addr(5 cycle)
CEirst Command "Kd'diés'é”(:yél'é """ 'é'e‘c';ijéhi:'é'Wr‘{t'e‘"‘é :
: H : : : Walt RB Slgnal :
: cmdlo[22] cmdlo[18 16] E : cmd|0[20] 1 cmd|0[23] :

Figure 4-13. Page Program Diagram
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—— n won §
worc.ces \ -
e LUV VT
Tos— \/ Y
wene [ TR .

NDFC_RB# \ : / //—

NDFC_IOx @ (col¥ol Xtowow Howd~30h 70n—~g(0)~ooh) but
F|r5[ Command Addres,scycle ...... . S ............................................
cmd|0[22] cmd|0[18 16] : Second Command : Walt RB Signal : : Third Comand Forth Comand

cmd|0[24] 'cmd|0[23] gcmd|0[28] cmdio[29]

NDFC_CLE / \
NDFC_CE#_\

NDFC_WE#

NDFC_RE Page Command\/\/W\/ \/\/W

: cmdio[31:30]=2 :

NDFC_RB#

/ e A

¢ automatically

: First Command

 cmdio[22] : ?rgglrgﬁg i/g]le  Second Command WaltRB Signal (I:rr::?jrllti)a[azvoe]Rgad
omdof7o) | omaiohgln | STORA L emdolsl L Qapen

Figure 4-15. Interleave Page Read Diagram

4.2.3.5. NDFC Internal DMA Controller Descriptors

4.2.3.5.1. Descriptor Structure

NDFC internal DMA controller can transfer data between DMA FIFO in NDFC and DMA buffer in host memory using
DMA descriptors. DMA descriptors reside in the host memory with chain structure shown in Figure 4-16.
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Desc 0 Desc 1 Desc 2
Desc list base addr Config Config Config
Size Size Size
Buf Addr Buf Addr Buf Addr
Next Desc Next Desc Next Desc

Figure 4-16. Internal DMA Descriptor Chain Structure

The start address of DMA descriptor list must be word (32-bit) aligned, and will be configured to NDFC DMA Descriptor
List Base Address Register. Each DMA descriptor is consisted of four words(32-bit).

4.2.3.5.2. Descriptor Definition
®
Config
Bit Description
31:4 /

FIRST_FLAG

3 When set, this bit indicates that this descript 3 e firsfbuffer of data. Must be set to 1 in first
descriptor.

5 LAST_FLAG

d to by this descriptor are the last data buffer

1:0

Size

Bit

31:16

15:0 its indicate the data buffer byte size, which must be a multiple of 8 bytes. If this filed is 0, the DMA
ignores this buffer and proceeds to the next descriptor.

Buff Addr

Bit Description
BUFF_ADDR

31:0 These bits indicate the physical address of DMA data buffer in host memory. The buffer address must be 4
bytes aligned.

Next Description

Bit Description

NEXT_DESC_ADDR
These bits indicate the pointer to the physical host memory where the next descriptor is present.

31:0
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4.2.4. Register List

Module Name Base Address

NDFCO 0x04011000

Register Name Offset Description

NDFC_CTL 0x0000 NDFC Configure and Control Register

NDFC_ST 0x0004 NDFC Status Information Register

NDFC_INT 0x0008 NDFC Interrupt Control Register

NDFC_TIMING_CTL 0x000C NDFC Timing Control Register

NDFC_TIMING_CFG 0x0010 NDFC Timing Configure Register

NDFC_ADDR_LOW 0x0014 NDFC Low Word Address Register

NDFC_ADDR_HIGH 0x0018 NDFC High Word Address Regists

NDFC_DATA_BLOCK_ MASK 0x001C NDFC Data Block Mask Register

NDFC_CNT 0x0020 egi

NDFC_CMD 0x0024 Set up NDFC commapd

NDFC_RCMD_SET 0x0028 dor's NAND memory
NDFC_WCMD_SET 0x002C for vendor’s NAND memory

/ /

NDFC_ECC_CTL 0x00

NDFC_ECC_ST 0x0G

NDFC_DATA_PAT_STA Data Pattern Status Register
NDFC_EFR NDFC Enhanced Feature Register

NDFC_RDATA_STA_CTL

Read Data Status Control Register

Read Data Status Register 0

0x004C

Read Data Status Register 1

0x0050+0x04*N NDFC Error Counter Register(N from 0 to 7)
0x0070+0x04*N | NDFC User Data Length Register(N from 0 to 3)
NDFC_USER_DATA N 0x0080+0x04*N | User Data Field Register N (N from 0 to 31)
NDFC_EFNAND_STA 0x0110 EFNAND Status Register
NDFC_SPARE_AREA 0x0114 Spare Area Configure Register
NDFC_PAT_ID 0x0118 Pattern ID Register
NDFC_DDR2_SPEC_CTL 0x011C NDFC DDR2 Configuration Control Register
NDFC_NDMA_MODE_CTL 0x0120 NDFC Normal DMA Mode Control Register
NDFC_MDMA_DLBA_REG 0x0200 NDFC MBUS DMA Descriptor List Base Address Register
NDFC_MDMA_STA 0x0204 NDFC MBUS DMA Interrupt Status Register
NDFC_DMA_INT_MASK 0x0208 NDFC MBUS DMA Interrupt Enable Register
NDFC_MDMA_CUR_DESC_ADDR | 0x020C NDFC MBUS DMA Current Descriptor Address Register
NDFC_MDMA_CUR_BUF_ADDR 0x0210 NDFC MBUS DMA Current Buffer Address Register
NDFC_DMA_CNT 0x0214 NDFC DMA Byte Counter Register
NDFC_EMCE_CTL 0x0218 NDFC EMCE Control Register
NDFC_EMCE_IV_FAC_CMP_VAL | 0x021C NDFC EMCE IV_FAC Compare Value Register
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NDFC_EMCE_IV_CAL_FACTOR_N

0x0220+0x04*N | NDFC EMCE IV Calculate Factor Register N(N from 0 to 31)

NDFC_IO_DATA

0x0300

Data Input/Output Port Address Register

4.2.5. Register Description

4.2.5.1. NDFC Control Register (Default Value: 0x0000_0000)

Offset: 0x0000

Register Name: NDFC_CTL

Bit Read/Write | Default/Hex

Description

31:29 |/ /

/

28 R/W 0x0

NDFC_DDR_TYPE

The type of DDR data interface. This bit is valid when NF_TYPE is or 0x3.

1: DDR2

27:24 | R/W 0x0

NDFC_CE_SEL

Chip Select for NAND Flash Chips
0000: NDFC Select Chip 0

0001: NDFC Sele Chlp 1

0010:

(\&\

DFC'Select Chip 6
FC Select Chip 7
1000: NDFC Select Chip 8
1001: NDFC Select Chip 9
1010: NDFC Select Chip 10
1011: NDFC Select Chip 11
1100: NDFC Select Chip 12
1101: NDFC Select Chip 13
1110: NDFC Select Chip 14
1111: NDFC Select Chip 15

23:22 |/ /

/

21 R/W 0x0

NDFC_DDR_RM

DDR Repeat data mode
0: Lower byte

1: Higher byte

20 R/W 0x0

NDFC_DDR_REN
DDR Repeat Enable
0: Disable

1: Enable

19:18 | R/W 0x0

NF_TYPE
NAND Flash Type

A63 User Manual(Revision 1.0)

Copyright©2017 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 475




ALwiner

Memory

00: Normal SDR NAND
01: Reserved

10: ONFI DDR NAND
11: Toggle DDR NAND

17

R/W

0x0

NDFC_CLE_POL

NDFC Command Latch Enable (CLE) Signal Polarity Select
0: High active

1: Low active

16

R/W

0x0

NDFC_ALE_POL

NDFC Address Latch Enable (ALE) Signal Polarity Select
0: High active

1: Low active

15

R/W

0x0

NDFC_DMA_TYPE
0: Dedicated DMA
1: Normal DMA ®

14

R/W

0x0

NDFC_RAM_METHOD
Access internal RAM method
0: Access internal RAM by AHB meth

13:12

/

11:8

R/W

0x0

N DFCﬁG E_SI
71

101: 32KB

The page size is for main field data.

/

R/W

0x0

NDFC_CE_ACT

Chip Select Signal CE# Control During NAND operation

0: De-active Chip Select Signal NDFC_CE# during data loading, serial access and
other no operation stage for power consumption. NDFC automatic control Chip
Select Signals.

1: Chip select signal NDFC_CE# is always active after NDFC is enabled

/

4:3

R/W

0x0

NDFC_RB_SEL

NDFC external R/B Signal select

The value 0-3 selects the external R/B signal. The same R/B signal can be used
for multiple chip select flash.

R/W

0x0

NDFC_BUS_WIDTH
0: 8-bit bus
1: 16-bit bus

1

R/W1C

0x0

NDFC_RESET
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NDFC Reset
Write 1 to reset NDFC and clear to O after reset

0 R/W

0x0

NDFC_EN
NDFC Enable Control
0: Disable NDFC
1: Enable NDFC

4.2.5.2. NDFC Status Register (Default Value: 0x0000_0F00)

Offset: 0x0004

Register Name: NDFC_ST

Bit Read/Write | Default/Hex | Description
31:14 |/ / /
NDFC_RDATA_STA_O
0: The number of bit 1 during current read opation moresthaithreshold
value.
13 R 0x0 1: The number of bit 1 during current re erationhis an or equal to
threshold value.
This field only is valid when E .
The threshold va C_RDATA_STA_TH.
NDFC_RDATA_SJA
04 The numbe ) rrent read operation is more than threshold
v
12 R 0x0 1: numieér o 0 during current read operation is less than or equal to the
res value.
field only is valid when NDFC_RDATA_STA_EN is 1.

11

The threshold value is configured in NDFC_RDATA_STA_TH.

NDFC_RB_STATE3
NAND Flash R/B 3 Line State
0: NAND Flash in BUSY State
1: NAND Flash in READY State

10 R

Ox1

NDFC_RB_STATE2
NAND Flash R/B 2 Line State
0: NAND Flash in BUSY State
1: NAND Flash in READY State

Ox1

NDFC_RB_STATE1

NAND Flash R/B 1 Line State
0: NAND Flash in BUSY State
1: NAND Flash in READY State

Ox1

NDFC_RB_STATEO

NAND Flash R/B 0O Line State
0: NAND Flash in BUSY State
1: NAND Flash in READY State

7:5 /

/

/
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NDFC_STA
0: NDFC FSM in IDLE state
4 R 0x0
1: NDFC FSM in BUSY state
When NDFC_STA is 0, NDFC can accept new command and process command.
NDFC_CMD_FIFO_STATUS
0: Command FIFO not full and can receive new command
3 R 0x0 1: Full and waiting NDFC to process commands in FIFO
Since there is only one 32-bit FIFO for command. When NDFC latches one
command, command FIFO is free and can accept another new command.
NDFC_DMA_INT_FLAG
When it is 1, it means that a pending DMA is completed. It will be clear after
2 R/W1C 0x0 . o o . .
writing 1 to this bit or it will be automatically clear before FS\M processing an
new command.
NDFC_CMD_INT_FLAG
When it is 1, it means that NDFC has finished of#® Nor C and,Mode or
1 R/W1C 0x0 ) _ R
one Batch Command Work Mode. It will begelear after wri this bit or it
will be automatically clear before FSM proc gan C nd.
NDFC_RB_B2R
0 R/W1C 0x0 When it is 1, it means that NDFC | is sferred from BUSY state to

# si
ri 1 to'this bit.

Offset: 0x0008
Bit Read/Write
31:3

NDFC_DMA_INT_ENABLE
Enable or disable interrupt when a pending DMA is completed.

R/W

0x0

NDFC_CMD_INT_ENABLE
Enable or disable interrupt when NDFC has finished the procession of a single
command in Normal Command Work Mode or one Batch Command Work
Mode.

0: Disable

1: Enable

R/W

0x0

NDFC_B2R_INT_ENABLE

Enable or disable interrupt when NDFC_RB# signal is transferring from BUSY
state to READY state

0: Disable

1: Enable
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4.2.5.4. NDFC Timing Control Register(Default Value: 0x0000_0000)

Offset: 0x000C Register Name: NDFC_TIMING_CTL

Bit Read/Write | Default/Hex | Description

31:12 |/ / /

NDFC_READ_PIPE

In SDR mode:
00: Normal

01: EDO

11:8 R/W 0x0 10: E-EDO
Others: Reserved

In DDR mode:
1~15 is valid.(These bits configure the number offlock
RE#'s falling edge)

ai lid after

7:6 / / /

NDFC_DC_CTL
5:0 R/W 0x0 NDFC Delay Chain Control. (These Wits are'enly v in DDR data interface, and
Sand' DQJO0...7])

Offset: 0x0010

Bit Read/Write

31:20 |/

Write Cycle Time
00: 1*2T
01: 2*2T
10: 3*2T
11: 4%2T7

19:18 | R/W 0x0

T_CCS

Change Column Setup Time
00: 12*2T

01: 20*2T

10: 28*2T

11: 60*2T

17:16 | R/W 0x0

T_CLHZ

CLE High to Output Hi-z
15:14 | R/W 0x0 00: 2*2T

01: 8*2T

10: 16*2T
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11:31*2T7

13:12

R/W

0x0

T_CS

CE Setup Time
00: 2*¥2T

01: 8*2T

10: 16*2T
11:31*2T

11

R/W

0x0

T_CDQSS

DQS Setup Time for data input start
0: 4%2T

1: 20*2T

10:8

R/W

0x0

T_CAD

Command, Address, Data Delay
000: 2*2T

001: 6*2T

010: 10*2T

011: 14*2T

7:6

R/W

5:4

100: 22*2T i
101: 30*2T
110/111: 62*2T

T_WHR

WE# high to RE# low cycle number
00: 0*2T

01: 6*2T

10: 14*2T

11:22*2T

3:2

R/W

Ox1

T_ADL

Address to Data Loading cycle number
00: 0*2T

01: 6*2T

10: 14*2T

11:22*2T

1.0

R/W

Ox1

T_WB

WE# high to busy cycle number
00:14*2T

01:22*2T

10: 30*2T

11:38*2T
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4.2.5.6. NDFC Address Low Word Register(Default Value: 0x0000_0000)

Offset: 0x0014 Register Name: NDFC_ADDR_LOW
Bit Read/Write | Default/Hex | Description
ADDR_DATA4
31:24 | R/W 0x0 -
NAND Flash 4th Cycle Address Data
ADDR_DATA3
23:16 | R/W 0x0 -
NAND Flash 3rd Cycle Address Data
ADDR_DATA2
15:8 R/W 0x0
NAND Flash 2nd Cycle Address Data
ADDR_DATA1
7:0 R/W 0x0 -
NAND Flash 1st Cycle Address Data

4.2.5.7. NDFC Address High Word Register (Default Value: 0x0000_0000)

Offset: 0x0018

Bit Read/Write | Default/Hex | Description

ADDR \TA8
31:24 | R/W 0x0

a
23:16 | R/W
15:8 R/W -
D Flash 6th Cycle Address Data

ADDR_DATAS

7:0

NAND Flash 5th Cycle Address Data

4.2.5.8. NDFC Data Block Mask Register(Default Value: 0x0000_0000)

Offset: 0x001C

Register Name: NDFC_DATA_BLOCK_MASK

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 31 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

30

R/W

0x0

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 30 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable
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1: enable
1 data block = 1024 bytes main field data.

NDFC_DATA_BLOCK_MASK

It is used to indicate the data block 29 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

29 R/W 0x0

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 28 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

28 R/W 0x0

NDFC_DATA_BLOCK_MASK

It is used to indicate the data block 27 sho itten
command procession(NDFC_CMD_TYPE=0x1

27 R/W 0x0
0: disable

1: enable
1 data block = 10

ock 26 should be written or read during batch

_CMD_TYPE=0x10 in NDFC_CMD).
26 R/W 0x0

a block = 1024 bytes main field data.

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 25 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

25 R

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 24 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

24 R/W 0x0

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 23 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

23 R/W 0x0
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NDFC_DATA_BLOCK_MASK

It is used to indicate the data block 22 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

22 R/W 0x0

NDFC_DATA_BLOCK_MASK

It is used to indicate the data block 21 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

21 R/W 0x0

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 20 should be written or rea ring batch
command procession(NDFC_CMD_TYPE=0x10 in I\."C_C

0: disable

1: enable

1 data block = 1024 bytes main field d

20 R/W 0x0

NDFC_DATA_BLOCK_MASK
It is used to indic ata | be written or read during batch
command processi x10 in NDFC_CMD).

19 R/W 0x0

FC_DATA_BYOCK_MASK
It sed to indicate the data block 18 should be written or read during batch

18 ] A command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).
0: disable

1: enable
1 data block = 1024 bytes main field data.

NDFC_DATA_BLOCK_MASK

It is used to indicate the data block 17 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

17 R/W 0x0

NDFC_DATA_BLOCK_MASK

It is used to indicate the data block 16 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

16 R/W 0x0

NDFC_DATA_BLOCK_MASK

15 R/W 0x0 . Lo . .
It is used to indicate the data block 15 should be written or read during batch
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command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).
0: disable

1: enable

1 data block = 1024 bytes main field data.

NDFC_DATA_BLOCK_MASK

It is used to indicate the data block 14 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

14 R/W 0x0

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 13 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

13 R/W 0x0

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block i or read during batch
command procession(NDFC_CMD_TYPE i > CMD).

0: disable
1: enable
1

12 R/W 0x0

data.

11 R/W 0x0

1: enable
1 data block = 1024 bytes main field data.

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 10 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

10 R/W 0x0

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 9 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

9 R/W 0x0

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 8 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

8 R/W 0x0
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1: enable
1 data block = 1024 bytes main field data.

NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 7 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

7 R/W 0x0 )
0: disable
1: enable
1 data block = 1024 bytes main field data.
NDFC_DATA_BLOCK_MASK
It is used to indicate the data block 6 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).
6 R/W 0x0 .
0: disable
1: enable
1 data block = 1024 bytes main field data.
NDFC_DATA_BLOCK_MASK ®
It is used to indicate the data block 5 should b ten g G during batch
command procession(NDFC_CMD_TYPE=0x1 DF D
5 R/W 0x0 _
0: disable
1: enable
1 data block = 10
It i ock 4 should be written or read during batch
_CMD_TYPE=0x10 in NDFC_CMD).
4 R/W 0x0

a block = 1024 bytes main field data.

NDFC_DATA_BLOCK_MASK

It is used to indicate the data block 3 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

2 R/W

0x0

NDFC_DATA_BLOCK_MASK

It is used to indicate the data block 2 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

1 R/W

0x0

NDFC_DATA_BLOCK_MASK

It is used to indicate the data block 1 should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.
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0 R/W

0x0

NDFC_DATA_BLOCK_MASK

It is used to indicate the data block O should be written or read during batch
command procession(NDFC_CMD_TYPE=0x10 in NDFC_CMD).

0: disable

1: enable

1 data block = 1024 bytes main field data.

4.2.5.9. NDFC Data Counter Register(Default Value: 0x0000_0000)

Offset: 0x0020

Register Name: NDFC_CNT

Bit Read/Write

Default/Hex

31:10 |/

/

9:0 R/W

0x0

Description

/

NDFC_DATA_CNT

Transfer Data Byte Counter

The length can be set from 1 byte to 1024 by: er, 10 @ s is'set when

. Ho
it is zero.

Offset: 0x0024

Bit Read/Write

Default/Hex

31:30 | R/W

29 R/W

01%Special Command for Flash Spare Field Operation
10: Page Command for batch process operation
11: Reserved

0x0

NDFC_SEND_FOURTH_CMD

0: Don’t send third set command

1: Send it on the external memory’s bus
It is used for EF-NAND page read.

28 R/W

0x0

NDFC_SEND_THIRD_CMD

0: Don’t send third set command

1: Send it on the external memory’s bus
It is used for EF-NAND page read.

27 R/W

0x0

NDFC_SEND_RANDOM_CMD2_CTL
0: Don’t send random cmd2 (NDFC_RANDOM_CMD?2)
1: Send random cmd?2

i

— NOTE

It is only valid in batch cmd operation and writing operation.

26 R/W

0x0

NDFC_DATA_METHOD
Data swap method when the internal RAM and system memory
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It is only active for Common Command and Special Command.

0: No action

1: DMA transfer automatically

It only is active when NDFC_RAM_METHOD is 1.

If this bit is set to 1, NDFC should setup DRQ to fetching data before output to
Flash or NDFC should setup DRQ to sending out to system memory after fetching
data from Flash.

If this bit is set to 0, NDFC output the data in internal RAM or do nothing after
fetching data from Flash.

25

R/W

0x0

NDFC_SEQ

User data & BCH check word position. It only is active for Page Command, don’t
care about this bit for other two commands

0: Interleave Method (on page spare area)

1: Sequence Method (following data block)

24

R/W

0x0

NDFC_SEND_SECOND_CMD ®
0: Don’t send second set command

1: Send it on the external memory’s bus

23

R/W

0x0

NDFC_WAIT_FLAG

C_RB wire
FC_RB wire is READY; otherwise it

22

21

20

data transfer on external memory bus
1: Data transfer and direction is decided by the field NDFC_ACCESS_DIR

NDFC_ACCESS_DIR
0: Read NAND Flash
1: Write NAND Flash

19

R/W

0x0

NDFC_SEND_ADR
0: Don’t send ADDRESS
1: Send N cycles ADDRESS, the number N is specified by NDFC_ADR_NUM field

18:16

R/W

0x0

NDFC_ADR_NUM
Address Cycles’ Number
000: 1 cycle address field
001: 2 cycles address field
010: 3 cycles address field
011: 4 cycles address field
100: 5 cycles address field
101: 6 cycles address field
110: 7 cycles address field
111: 8 cycles address field

15:10

/

/

/
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NDFC_ADR_NUM_IN_PAGE_CMD
The number of address cycles during page command.

9:8 R/W 0x0 00: 2 address cycles
11: 5 address cycles
Others: reserved
NDFC_CMD_LOW_BYTE

7:0 R/W 0x0 NDFC Command low byte data

This command will be sent to external Flash by NDFC.

4.2.5.11. NDFC Command Set Register 0(Default Value: 0Ox00EO_0530)

Offset: 0x0028 Register Name: NDFC_CMD_SETO
Bit Read/Write | Default/Hex | Description
NDFC_RANDOM_CMD2
31:24 | R/W 0x00 N - .
Used for Batch Operation
NDFC_RANDOM_READ_CMD1
23:16 | R/W OxEO N - T
Used for Batch Read Operation
NDFC_RANDOM_READ_CMDQ
15:8 R/W 0x05 N K -
Used for Batch Rea
7:0 R/W O0x30 NDFC_I*AD_C
: X
U or Batch

4.2.5.12. NDFC Command Set R

Offset: Ox ) Register Name: NDFC_CMD_SET1

Bit ad/Write Description
NDFC_READ_CMDO

31:24 | R 0x70 - - .
Used for EF-NAND Page Read operation
NDFC_READ _CMD1

23:16 | R/W 0x00 - - .
Used for EF-NAND Page Read operation
NDFC_RANDOM_WRITE_CMD

15:8 | R/W 0x85 , ,
Used for Batch Write Operation
NDFC_PROGRAM_CMD

7:0 R/W 0x10 , .
Used for Batch Write Operation

4.2.5.13. NDFC ECC Control Register(Default Value: 0x4a80_0008)

Offset: 0x0034

Register Name: NDFC_ECC_CTL

Bit Read/Write | Default/Hex | Description
31 / / /
30:16 | R/W 0x4a80 NDFC_RANDOM_SEED
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The seed value for randomize engine. It is only active when NDFC_RANDOM_EN

isset to ‘1’.

15:8

R/W

0x0

NDFC_ECC_MODE

00000000:
00000001:
00000010:
00000011:
00000100:
00000101:
00000110:
00000111:
00001000:
00001001:
00001010:
00001011:
00001100:
00001101:
00001110:

BCH-16
BCH-24
BCH-28
BCH-32
BCH-40
BCH-44
BCH-48
BCH-52
BCH-56
BCH-60
BCH-64
BCH-68
BCH-72
BCH-76
BCH-80

’\’b\

Others : Reserved

R/W

0x0

NDFC_RANDOM_S
0: ECC block size

R/W

0x0

R/

R/W

0x0

N RANDOM_EN
0: Disable Data Randomize
1: Enable Data Randomize

NDFC_ECC_EXCEPTION

0: Normal ECC

1: For ECC, there is an exception. If all data is Oxff or 0x00 for the block. When
reading this page, ECC assumes that it is right. For this case, no error information
is reported.

It only is active when ECC is ON.

R/W

Ox1

NDFC_ECC_PIPELINE

Pipeline function enable or disable for batch command

0: Error Correction function no pipeline with next block operation
1: Error Correction pipeline

2:1

/

R/W

0x0

NDFC_ECC_EN
0: ECC is OFF
1: ECC is ON
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4.2.5.14. NDFC ECC Status Register(Default Value: 0x0000_0000)

Offset: 0x0038

Register Name: NDFC_ECC_ST

Bit Read/Write | Default/Hex | Description
NDFC_ECC_ERR
Error information bit of Data Block 31

31 R X0 0: ECC can correct these error bits or there is no error bit
1: Error bits number beyond of ECC correction capability and can’t correct them
T