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About This Document

About This Document

Purpose

This document describes the features,logical structures,functions,operating modes,and related registers of each module
about A50. The document also describes the interface timings and related parameters in diagrams.In addition,the
document describes the pins,pin usages,performance parameters, and package dimension of A50 in detail.

Intended Audience

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

Conventions

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

Symbol Description
f} A warning means that injury or death is possible if the instructions are not
WARNING obeyed.
A A caution means that damage to equipment is possible.
CAUTION
m Provides additional information to emphasize or supplement important points of
— NOTE the main text.

Table Content Conventions
The table content conventions that may be found in this document are defined as follows.

Symbol Description

- The cell is blank.

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
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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

Reset Value Conventions
In the register definition tables:

If other column value in a bit or multiple bits row is “/”, that this bit or these multiple bits are unused.

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

Numerical System

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

Type Symbol Value
K 1024
Data capacity M 1,048,576
G 1,073,741,824
k 1000
Frequency,data rate M 1,000,000
G 1,000,000,000
The expressions of addresses and data are described as follows.
Symbol Example Description
Ox 0x0200,0x79 Address or data in hexadecimal
Data or sequence in binary(register
0b 0b010,0b00 000 111 o
description is excluded.)
In data expression,X indicates 0 or
X 00X, XX1 1.For example, 00X indicates 000 or

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

Acronyms and Abbreviations

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

ADC Analog-to-Digital Converter
AE Automatic Exposure

AEC Audio Echo Cancellation

AES Advanced Encryption Standard
AF Automatic Focus

AGC Automatic Gain Control

AHB AMBA High-Speed Bus

ALC Automatic Level Control

ANR Active Noise Reduction
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APB Advanced Peripheral Bus

ARM Advanced RISC Machine

AVS Audio Video Standard

AWB Automatic White Balance

BROM Boot ROM

CIR Consumer Infrared

CMOS Complementary Metal-Oxide Semiconductor
CP15 Coprocessor 15

CPU Central Processing Unit

CRC Cyclic Redundancy Check

Csl Camera Serial Interface

CVBS Composite Video Broadcast Signal

DDR Double Data Rate

DES Data Encryption Standard

DLL Delay-Locked Loop

DMA Direct Memory Access

DRC Dynamic Range Compression

DVFS Dynamic Voltage and Frequency Scaling
ECC Error Correction Code

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

ESD Electrostatic Discharge

FBGA Fine Ball Grid Array

FEL Fireware Exchange Launch

FIFO First In First Out

GIC Generic Interrupt Controller

GPIO General Purpose Input Output

HD High Definition

HDCP High-bandwidth Digital Content Protection
HDMI High-Definition Multimedia Interface
HiSPI High-Speed Serial Pixel Interface

12C Inter Integrated Circuit

12S Inter IC Sound

ISP Image Signal Processor

JEDEC Joint Electron Device Engineering Council
JPEG Joint Photographic Experts Group

JTAG Joint Test Action Group

KEYADC Analog to Digital Converter for Key

LCD Liquid-Crystal Display

LSB Least Significant Bit

LVDS Low Voltage Differential Signaling

MAC Media Access Control

MIC Microphone

MIPI Mobile Industry Processor Interface
MLC Multi-Level Cell
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MMC Multimedia Card

MPEG Motion Pictures Expert Group

MSB Most Significant Bit

N/A Not Application

NMI Non Maskable Interrupt

NTSC National Television Standards Committee
NVM Non Volatile Storage Medium

OHCI Open Host Controller Interface

OsD On-Screen Display

oTP One Time Programmable

OWA One Wire Audio

PAL Phase Alternating Line

PCM Pulse Code Modulation

PHY Physical Layer Controller

PID Packet Identifier

PLL Phase-Locked Loop

POR Power-On Reset

PWM Pulse Width Modulation

R Read only/non-Write

RGB Read Green Blue

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

RSA Rivest-Shamir-Adleman

RTC Real Time Clock

SAR Successive Approximation Register

SD Secure Digital

SDIO Secure Digital Input Output

SDK Software Development Kit

SDRAM Sychronous Dynamic Random Access Memory
SDXC Secure Digital Extended Capacity

SLC Single-Level Cell

SoC System on Chip

SPI Serial Peripheral Interface

SRAM Static Random Access Memory

TDES Triple Data Encryption Standard
TFBGA Thin Fine Ball Grid Array

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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1 Product Description

1.1 Description

A50 is a SOC solution for extreme machine and low cost tablet. The A50 integrates DRAM controller which supports
DDR3, DDR4, LPDDR3, LPDDR4, So that kinds of DRAM types can be chosed flexibly. Especially, A50 integrates NAND
Flash Controller with LDPC error correction function, Which supports the application of the mainstream 2D/3D
SLC/MLC/TLC Nand Flash on the market. Through the adoption of advanced technology and low power design
architecture, A50 integrates quad-core CPU with operating frequency up to 1.8GHz, and also includes advanced
graphics computing processor GPU with operating frequency up to 600MHz,which provides sufficient computing
capacity for the A50 product. It also supports video playback for 1080p@60fps and mainstream high-definition video
decoding including H.264 by 1080p@60fps, Built in ISP that supports 13M MIPI-CSI camera. The A50 integrates various
display output interfaces including MIPI-DSI, RGB, LVDS. And also integrates memory interface including eMMC, Nand,
SD Card. To deliver better architecture scalability, the A50 comes with extensive connectivity and interfaces, such as
USB OTG/Host, SPI, UART, TWI,PWM, LRADC. A50 has a flexible memory collocation scheme, sufficient computing
resources, mainstream decoding and encoding ability, and abundance of peripheral interface. Greatly reduce the cost of
the overall plan and support the development requirements of a variety of differentiated products.

1.2 Application Scenarios

1.2.1 Tablet Application Solution

The typical application scenario of the A50 is shown in Figure 1-1.

A50 Datasheet(Revision 1.2) Copyright©2018 Allwinner Technology Co. Ltd. All Rights Reserved. Page 45



Auwiner

Hardware

24/19.2/38.4MHz

fdh

DDR3/DDR3L/

LPDDR3/DDR4/LPDDR4@32bit

SDRAM

NAND Flash I—

NAND |

eMMC

| SD/MMC CARD l— SD/MMCO|

&,— Wil

| ;:;Zaeﬂtio":n'[:);ltehr I_ TWIO |

P
MIPI DSI

Front Camera j—
Rear Camera *

Power Management

5V
>— AC Adapter
AC Line

Interrupt

MIPI CSI

BMU
AXP2585

PMIC
AXP15060

attery with temperaturg
detect Voltage Supply

3.55V-4.35V

RSB

DCXO
Auwiner

L
0SC 24M
LT

| 0SC 32K

—_
3| 327681 |
| T

[ooc |- o msKEY
A50
BGA 413 | e

AUDIO

MIC PHONE Ve
HEAD PHONE n

| SPI1 | | UARTL |SDC1 | PCM1

1.3 Architecture

1.3.1 Overview

The logic block diagram of the A50 is shown in Figure 1-2.

[, 111

| SDIO WIFI+BT

—<

Figurel- 1. A50 Application Diagram
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Intelligent Unit

ARM Cortex-A7 x4

[ DRAM
DDR3/DDR4/LPDDR4 ISP DE2.0
up to 792MHz Graphics Processing 13M@15fps
Unit G2D
eMMmc/ | N| e N AMBA 3.0 BUS
SDHC/XC || W_SMHCS  e— Y
J Connectivity
SPI NAND/ N l, 4 :I' GPADC |
Flash I/F b - . 4
NOR Flash T Il " Video Process Unit -
Video In ¢ ;{ SDI03.0 |
Video Encoding
1, W L, Dual MIPI-CSI .:l
NAND Flash ¢ g NDFC I/F [¢ » H.264 1080p@60fps 4lane ¢ M UARTx6
< :ll SPIx 2 I
Video Decoding
USB/ USB2.00TGx 1 N H.265 1080p@60fps ¢ bll PWM x 3 |
USB WIFI USB 2.0 Host x 1 4
_ Video Out ¢ ) RSB
12s/pcM/DMIC |, R Crypto Engine
Audio Codec e bzl 2y RGB 1920 x 1030@60fps Ni >I| TWix 4 I
S RERY LVDS 1366 x 768@60fps 4
HASH/TRNG/PRNG MIPI DSI 1920 x 1080@60fps ¢ 'JI LRADC |
v v

1.3.2 CPU Architecture

° Quad-core ARM Cortex™-A7@1.8GHz
o Power-efficient ARM v7 architecture

*  32-bit execution states for scalable high performance

*  Trustzone technology supported

Figurel- 2. A50 Logic Block Diagram

*  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

o 32KB L1 Instruction cache and 32KB L1 Data cache per core

o 512KB L2 cache shared

1.3.3 GPU Architecture

e  Mali400 MP2
e  Supports OpenGLES 2.0/1.1
o Supports OpenVG 1.1
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1.3.4 Video Encoding and Decoding

1.3.4.1 Video Encoding Specifications

e Supports H.264 video encoder up to 1080p@60fps
e  Supports MJPEG video encoder up to 1080p@30fps

e Supports input formats: YU12/YV12/NV12/NV21/YUYV/YVYU/UYVY/VYUY/ARGB/BGRA/RGBA/ABGR/YU16/YV16
/TILE32/TILE128

1.3.4.2 Video Decoding Specifications

e  Supports multi-format video decoder, include:

H.265 Main/L4.1: 1080p@60fps
H.264 BP/MP/HP: 1080p@60fps
MPEG1 MP/HL : 1080p@60fps
MPEG2 MP/HL : 1080p@60fps
MPEG4-XVID SP/ASP : 1080p@60fps
VC1 SP/MP/AP : 1080p@30fps
VP8 : 1080p@60fps

VP9 : 720p@30fps

AVS/AVS+: 1080p @60fps
MJPEG:1080p@60fps

WMV7/8 :1080p@60fps

e  Supports 1080p blu-ray 3D

e  Supports frame compatible 3D format,size:3840x1080,1920x2160
e Supports decoding output format: T32x32, YV12, NV12 NV21

e  Supports HEVC decoder 1080p@60fps

1.3.5 Video and Graphics Processing

1.3.5.1 Display Engine 2.0

. Output size up to 2048 x 2048

e Supports four alpha blending channels for main display
e Supports four overlay layers in each channel, and has a independent scaler
e  Supports potter-duff compatible blending operation

e  Supports input format semi-planar of YUV422/YUV420/YUV411 and planar of YUV422/YUV420/YUV411,

ARGB8888/XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565
e  Supports Frame Packing/Top-and-Bottom/Side-by-Side Full/Side-by-Side Half 3D format data

e Supports SmartColor 2.0 for excellent display experience

Adaptive detail/edge enhancement
Adaptive color enhancement

Adaptive contrast enhancement and fresh tone rectify
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- Content adaptive backlight control
e Supports writeback for miracast

1.3.5.2 Graphics 2D(G2D)

N Supports Layer size up to 2048 x 2048 pixels

e Supports input/output format: YUV422(semi-planar and planar format) /YUV420(semi-planar and planar
format)/P010/P210/P410/Y8/ARGB8888/XRGB8888/RGB888/ARGB4444/ ARGB1555/ARGB2101010 and RGB565

e Supports Horizontal and Verticalflip, Clockwise 0/90/180/270 degree rotate

1.3.6 ISP

*  Supports one individual image signal processor(ISP), supports 4224 x 3168 resolution

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

*  Gamma correction and Color enhancement

*  Supports spatial(2D) de-noise filter

*  Supports contrast enhance and sharping

*  Supports chrominance noise reduction

*  Supports defect pixel correction

1.3.7 Video Interfaces

1.3.7.1 Input

MIPI CSI

° Compliant with MIPI-CSI2 V1.00 and MIPI DPHY V1.00.00

e 1/2/3/4 Data Lanes Configuration and up to 1Gbps per Lane in HS Transmission

e  Maximum to 13M@15fps, or 8BM@30fps with 4 data lane

e Supports format: YUV422-8bit/10bit, YUV420-8bit, RAW-8, RAW-10, RAW-12, RGB888, RGB565.

VIPP
Supports Dual Video Input Post Processor(VIPP), Supports 4224 x 3168 resolution
Supports image interception
The output scaling of width is 1/8~1x
The output scaling of height is 1/8~1x

1.3.7.2 Output

e Supports one channel MIPI DSI output, MIPI DSI is 4-lane
- Single channel(4-lane) MIPI DSI with up to 1920x1080@60fps
- Compliant with MIPI DSI V1.0 and MIPI D-PHY V1.0
- Supports Video mode(Normal mode and Burst mode)

. Supports LVDS output
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- Supports LVDS interface with single link, up to 1366 x 768@60fps
o Supports RGB output
- Supports RGB888, RGB666 and RGB565 with dither function
- Supports RGB interface with DE/SYNC mode, up to 1920 x 1080@60fps
- Supports i8080 interface, up to 800 x 480@60fps
- Supports Gamma correction with R/G/B channel independence
1.3.8 Audio Interfaces
* Integrated audio codec, supporting 20-bit audio input and output
* Inter-IC sound(I2S)/time division multiplex(TDM) interface for connecting to an external audio codec
*  Integrated digital microphone, supports maximum 8 digital microphones
1.3.9 Security Engine
Crypto Engine(CE)
e Supports Symmetrical algorithm: AES,DES,3DES,XTS
- Supports ECB,CBC,CTS,CTR,CFB,0FB,CBC-MAC mode for AES
- Supports 128/192/256-bit key for AES
- Supports ECB,CBC,CTR,CBC-MAC mode for DES/TDES
- Supports 256/512-bit key for XTS
e  Supports Hash algorithm: MD5,SHA,HMAC
- Supports SHA1,SHA224,SHA256,SHA384,SHA512 for SHA
- Supports HMAC-SHA1,HMAC-SHA256 for HMAC
- MD5,SHA , HMAC are padded using hardware
e  Supports Pubic Key algorithm: RSA, ECC
- RSA supports 512/1024/2048/3072/4096-bit width
- ECC Supports 160/224/256/384/521-bit width
e  Supports 160-bit hardware PRNG with 175-bit seed
e Supports 256-bit hardware TRNG
e  Internal Embedded DMA to do data transfer
e Supports secure and non-secure interfaces respectively
e Supports task chain mode for each request. Task or task chain are executed at request order
e Symmetric, Asymmetric, HASH ctrl logics are separate, Which can handle task simultaneously.
e 8 scatter group(sg) are supported for both input and output data
e DMA has multiple channels, each corresponding to one suit of algorithms
e  Supports 2.5K-bit EFUSE for chip ID and security application
Embedded Crypto Engine(EMCE)
*  Connects directly to SMHC or NDFC for disc encryption application
e AESalgorithm
o Supports ECB, CBC,XTS, CTS modes
. 128-bit, 192-bit and 256-bit key size for AES
*  Supports Key scrambling
*  Supports internal scrambling Key security control
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¢ Supports the dynamic configuration for encryption configuration function through task chain
1.3.10 Peripheral Interfaces
. Power-on reset(POR),external reset input
¢  Oneinternal RTC
*  One channel general purpose analog-to-digital converter(GPADC)

*  One channel low rate analog-to-digital converter(LRADC)
¢ Six UART interfaces
*  Two SPl interfaces
*  Three PWM interfaces
*  Three SD3.0/SDIO3.0 interfaces,supporting secure digital extended capacity(SDXC)
*  One USB2.0 OTG interface, one USB2.0 Host interface
*  Four TWlinterfaces, 106 GPIO interfaces
1.3.11 External Memory Interfaces
. DDR3/DDR3L/LPDDR3/DDR4/LPDDR4 interface
- 32-bit DDR4, up to 792MHz
- 32-bit DDR3/DDR3L, up to 792MHz
- 32-bit LPDDR3, up to 672MHz
- 32-bit LPDDR4, up to 672MHz
- Maximum capacity of 2048 Mbytes
*  Supports SPI Nor Flash interface
- SPI, Dual SPI, and Quad SPI mode
- 3 bytes or 4 bytes address mode
*  Supports SPI Nand Flash interface
*  Supports eMMC 5.0 interface
* Nand Flash interface
- 8-bit data width
- 4-,8-,24-,40-,64-,80-bit BCH per 1024 bytes
- LDPC
- 8-bit SLC/MLC/TLC flash and EF-NAND memory
. Booting from SPI NOR,SPI NAND,eMMC,SD, NAND Flash, one-key FEL
*  Hardware boot pin select
1.3.12 Physical Specifications
*  Power consumption
- TBD
- Multi-level power-saving mode
*  Operating voltages
- 0.9V core voltage
- 3.3VI0 voltage and 3.6V margin voltage
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- 1.2V,1.5V,1.5V,1.2V, or 1.1V DDR4/DDR3/DDR3L/LPDDR3/LPDDR4 interface voltage

*  Package
- Restrictions on the use of certain hazardous substances(RoHS), thin&fine-pitch ball grid array(TFBGA)
- Body size of 12.8 mm x 12.3 mm, 0.5 mm ball pitch

1.4 Boot Modes

The A50 can boot from the following devices:

* SPINOR
* SPINAND
e eMMC

e SD

. NAND FLASH
During power-on reset, the Boot Media despends on the values of BOOT_SEL[0] , the details are shown in Table 1-1.
Tablel- 1. Signal Values and Boot Modes

BOOT_SEL[0] Boot Mode
0 Booting by polling from SD(SMHCO), NAND FLASH , ,eMMC(SMHC2), SPI NOR
1 Booting by polling from SD(SMHCO0), eMMC(SMHC2), NAND FLASH , SPI NAND
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2 Hardware

2.1 Package and Pinout

2.1.1 Package

The A50 uses the TFBGA package, it has 413 pins, its body size is 12.8 mm x 12.3 mm, and its ball pitch is 0.5mm pitch.
Figure 2-1 shows the top view of the 12.8mm x 12.3mm package, Figure 2-2 shows the bottom view of the 12.8mm x
12.3mm package , Figure 2-3 shows the enlarged view of detail “B” in the bottom view, and Figure 2-4 shows the side
view of the 12.8mm x 12.3mm package, Figure 2-5 shows the enlarged view of detail “A” in the side view. Figure 2-6

shows the dimensions of the 12.8mm x 12.3mm package.
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Figure2- 1. 12.8 mm x 12.3 mm Package Top View
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Figure2- 2. 12.8 mm x 12.3 mm Package Bottom View
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Figure2- 3. Enlarged View of Detail “B”
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Figure2- 4. 12.8 mm x 12.3 mm Package Side View
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Figure2- 5. Enlarged View of Detail “A”
SYMBOL MILLIMETER
kAN Mk kLA
A 0.89 0.97 1.05
a1 0.16 0.21 0.26
A2 0.71 0.76 | 0.8
A5 0.53 BasiC
5 0.9 0.23 0.27
12.20 1230 | 12,40
ol 11.50 BASIC
12,70 | 1280 | 12.80
E1 12,00 BASIC
e 0.50 BASIC
<] 0.25 | 030 | 0.35
L 0.25 REF
aoa 0,15
ccc .13
ddd 0.08
== 015
f fé 0.05
Figure2- 6. 12.8 mm x 12.3 mm Package Dimensions
2.1.2 Pinout
For details about pinout of the A50, see the A50 PINOUT.xIs.
2.2 Pin Description
For details about pin description of the A50, see the A50 PINOUT.xs.
Page 59
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2.3 Electrical Characteristics

2.3.1 Power Consumption Parameters

If you have questions about power consumption parameters, contact Allwinner FAE.

2.3.2 Thermal Resistance Parameters

Table 2-1 shows thermal resistance parameters. The following thermal resistance characteristics is based on JEDEC
JESD51 standard, because the actual system design could be different with JEDEC JESD51 , the simulating result data is
a reference only, please prevail in the actual application condition test.

1]

— NOTE

Test condition: four-layer board(2s2p),natural convection, no air flow.

Table2- 1. Thermal Resistance Parameters

Parameter Symbol Min Typ Max Unit

Junction-to-Ambient Thermal Resistance 0,4 - 27.2 - °C/W
Junction-to-Board Thermal Resistance 0,8 - 12.5 - °C/W
Junction-to-Case Thermal Resistance O,c - 6.67 - °C/W

2.3.3 Absolute Maximum Ratings

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Table 2-2 specifies the

absolute maximum ratings over the operating junction temperature range of commercial and extended temperature

devices.

A CAUTION

Stresses beyond those listed under Table 2-2 may affect reliability or cause permanent damage to the device. These are

stress ratings only. Functional operation of the device at these or any other conditions beyond those indicated under

Section 2.3.4, Recommended Operating Conditions, is not implied. Exposure to absolute maximum rated conditions for

extended periods may affect device reliability.

Table2- 2. Absolute Maximum Ratings

Symbol Parameter Min Max Unit

AvVCC Power Supply for Analog Part -0.3 2.16 \Y

CPVIN Power Supply for CPVDD -0.3 2.16 \Y

VCC_PC Digital GPIO C Power -0.3 3.96 \Y

VCC_PD Digital GP1O D Power -0.3 3.96 \Y
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VCC_PE Digital GPIO E Power -0.3 3.96 Y
VCC_PF Digital GPIO F Power -0.3 3.96 Y
VCC_PG Digital GPIO G Power -0.3 3.96 Y
VCC_PL Digital GPIO L Power -0.3 3.96 Y
VCC_IO Power Supply for 3.3V Digital Part -0.3 3.96 Vv
VCC_RTC Power Supply for RTC -0.3 2.16 Vv
VCC_PLL Power Supply for System PLL -0.3 2.16 Vv
VCC_LVDS Power Supply for LVDS -0.3 2.16 \Y
VCC_MDSI Power Supply for MIPI DSI -0.3 2.16 \Y
VCC_MCSI Power Supply for MIPI CSI -0.3 2.16 \Y
VCC_USB Power Supply for USB -0.3 3.96 \Y
VCC_DRAM Power Supply for DRAM -0.3 1.8 \Y
VDD18_DRAM Power Supply for DRAM Controller -0.3 2.16 Vv
VDD_CPU Power Supply for CPUO~3 -0.3 1.08 \Y
VDD_CPUS Power Supply for CPUS -0.3 1.08 \Y
VDD_SYS Power Supply for System -0.3 1.08 \Y
Tste Storage Temperature -40 125 °C
VEsp Electrostatic Discharge Human Body MOdel(HBM)m - 2000 v
Charged Device Model(CDM) - 250
Latch-up I-test performance current-pulse injection on each 10 pint3 pass
hatch-up Latch-up over-voltage performance voltage injection on each 10 pinﬂl pass

(1). Test method: JEDEC JS-001-2014. JEDEC publication JEP155 states that 500V HBM allows safe manufacturing with a
standard ESD control process.
(2). Test method: JEDEC JS-002-2014. JEDEC publication JEP157 states that 250V CDM allows safe manufacturing with a
standard ESD control process.

(3). Current test performance: Pins stressed per JEDEC JESD78E and passed with 1/O pin injection current as defined in

JEDEC.

(4). Over voltage performance: Supplies stressed per JEDEC JESD78E and passed voltage injection as defined in JEDEC.

2.3.4 Operating Conditions

All A50 modules are used under the operating conditions contained in Table 2-3.

Table2- 3. Operating Conditions

Symbol Parameter Min Typ Max Unit
Ta Ambient Operating Temperature -20 - 70 °C
Tj Junction Temperature Range -20 - 110 °C
CPVIN Power Supply for CPVDD 1.7 1.8 1.9 \Y
AVCC Power Supply for Analog Part 1.782 1.8 1.818 \Y
Digital GPIO C Power
1.62 1.8 1.98
VCC_PC 1.8V Voltage \Y
2.97 33 3.63
3.3V Voltage
Digital GPIO D Power
1.62 1.8 1.98
VCC_PD 1.8V Voltage Y
2.97 33 3.63
3.3V Voltage
VCC_PE Digital GPIO E Power 1.62 1.8 1.98 Y
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1.8V Voltage 2.97 33 3.63
3.3V Voltage
Digital GPIO F Power
1.62 1.8 1.98
VCC_PF 1.8V Voltage Vv
2.97 33 3.63
3.3V Voltage
Digital GPIO G Power
1.62 1.8 1.98
VCC_PG 1.8V Voltage Vv
2.97 33 3.63
3.3V Voltage
Digital GPIO L Power
1.62 1.8 1.98
VCC_PL 1.8V Voltage Vv
2.97 33 3.63
3.3V Voltage
VCC_IO Power Supply for 3.3V Digital Part 2.97 3.3 3.63 Y
VCC_RTC Power Supply for RTC 1.62 1.8 1.98 Vv
VCC_PLL Power Supply for System PLL 1.62 1.8 1.98 \"
VCC_EFUSE Power Supply for EFUSE Program Mode 1.8 1.89 1.98 Vv
VCC_LVDS Power Supply for LVDS 1.75 1.8 1.98 \"
VCC_MDSI Power Supply for MIPI DSI 1.62 1.8 1.98 Vv
VCC_MCSI Power Supply for MIPI CSI 1.62 1.8 1.98 Vv
VCC_USB 3.3V Power Supply for USB 3.07 3.3 3.6 Vv
VDD_USB 0.9V Power Supply for USB 0.837 0.9 0.99 \"
Power Supply for DDR4 1.14 1.2 1.26 \"
Power Supply for DDR3 1.425 1.5 1.575 \"
VCC_DRAM Power Supply for DDR3L 1.425 1.5 1.575 \"
Power Supply for LPDDR3 1.14 1.2 1.3 \"
Power Supply for LPDDR4 1.06 1.1 1.17 \"
Power Supply for Digital Part(include Controller and
VDD_DRAM 0.87 0.9 0.93 \Y
- PHY)
VDD18_DRAM | Power Supply for DRAM Controller 1.7 1.8 1.95 \"
VDD_CPU Power Supply for CPUO~3 0.81 - 1.08 \Y
VDD_CPUS Power Supply for CPUS 0.87 0.9 0.93 Vv
VDD_SYS Power Supply for System 0.87 0.9 0.93 Vv

2.3.5 Power-On and Power-Off Sequences

Figure 2-7 shows an example of the power on sequence for A50 device. The description of the power on sequence is as
follows.

e The consequent steps in power on sequence should not start before the previous step supplies have been
stabilized within 90~110% of their nominal voltage,unless stated otherwise.

e VCC_RTC should remain powered on continuously,to maintain internal real-time clock status.And it has to be
powered on together with VDD_CPUS,or preceding VDD_CPUS.

e VDD_CPUS should be powered on together, or any time after VCC_RTC.

. DCXO 24M clock need to start oscillating and be stable after the RESET is stable for 4ms.

e VDD_SYS,VCC_DRAM, VDD_DRAM and VDD_CPUS start to ramp simultaneously.

e Other power domains can ramp after VDD_SYS, VCC_DRAM, VDD_DRAM and VDD_CPUS are stabilized.

. During the entire power on sequence, the RESET pin must be held on low until all power domains are stable.
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1.8V
VCC_RTC I
[
| 0.9v
| I IQO%
#T1>=0m9%| |
VDD_CPUS | I I 0.9V
| I 90%
VDD_SYS | I I
VDDO09_USB 1 f | 1.1V~1.5V
| | 50%
| |
VCC_DRAM |
| | 0.9v
I 0%
| | Oms<=T2 <I=4msI
——>
VDD_DRAM | | | 0.9v
| 90%
| /|
VDD_CPU 1 | 1.8V
I 90%
I /I
L/
VDD18_DRAM | L8V
I 90%
|
AVCC l
VCC_PLL T 18v
| 90%
VCC_Dsl | /|
VCC_EFUSE |
VCC_LVDS | 1.8/3.3V
VCC_MCS! ' s
|
VCC_PL
; 1.8/3.3V
0
[
VCC_PF I/ '
I 3.3V
| 90%
VCC_Io |
VCC_PC |
VCC_PD '
VCC_USB I

DCXO 24M CLK

DN
T%

| S I \g__

RESET

g———T3>= 20ms————

Figure2- 7. A50 Power-On Sequence

Figure 2-8 shows an example of the power off sequence for A50 device.

* Reset A50 device.

* VCC-RTC holds high.

e After PMIC receives the power-down command, pull-down RESET#, and delay T4.
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*  Other powers start to ramp down simultaneously, and the ramp rate of each power rail is generated by the load
on the power.

VCC_RTC I

I k—T45=0ms—
I
I

RESET

VDD_CPUS

VDD_SYS
VDDO9_USB

VCC_DRAM

VDD_DRAM

VDD_CPU

VDD18_DRAM

AvCC
VCC_PLL

Vee_Dsl

VCC_EFUSE
VCC_LVDS
VCC_MCSI

VCC_PL

VCC_IO
VCC_PC,VCC_PD
VCC_USB

DCXO 24M CLK H||“||||||’|

\ S o 7 7

Figure2- 8. A50 Power-Off Sequence
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2.3.6 DC Electrical Parameters
Table 2-4 summarizes the DC electrical characteristics of the A50.
Table2- 4. DC Electrical Parameters
Symbol Parameter Min Typ Max Unit
Viu High-Level Input Voltage 0.7 *VvCC_IO - VCC_10+0.3 Vv
Vi Low-Level Input Voltage -0.3 - 0.3 *VCC_IO Vv
Reu Input Pull-up Resistance 80 100 120 kQ
Rep Input Pull-down Resistance 80 100 120 kQ
liH High-Level Input Current - - 10 uA
I Low-Level Input Current - - 10 uA
Von High-Level Output Voltage VCC_10-0.3 - VCC_IO Vv
VoL Low-Level Output Voltage 0 - 0.2 Vv
loz Tri-State Output Leakage Current -10 - 10 uA
Cin Input Capacitance - - pF
Cout Output Capacitance - - pF
2.3.7 SDRAM 1/0 DC Electrical Parameters
The DDR 1I/O pads supports DDR3/DDR3L, LPDDR3, DDR4 and LPDDR4 operational modes. The SDRAM

Controller(DRAMC) is designed to be compatible with JEDEC-compliant SDRAMs. The DRAMC supports the following

memory types:

*  DDR3 SDRAM compliant to JESD79-3F DDR3 JEDEC standard release July,2012
*  DDR3L SDRAM compliant to JESD79-3-1A DDR3L JEDEC standard release January,2013

*  LPDDR3 SDRAM compliant to JESD209-3C LPDDR3 JEDEC standard release August,2015

*  DDR4 SDRAM compliant to JESD79-4A DDR4 JEDEC standard release November,2013

*  LPDDR4 SDRAM compliant to JESD209-4A LPDDR4 JEDEC standard release November,2015

Table2- 5. DC Input Logic Level

Characteristics Symbol Min Max Unit
DC input logic high ViH(po) Vief +20 - mV
DC input logic low Viypo) - Vet =20 mV
Table2- 6. DDR3/DDR3L mode, DC Input Conditions
Parameter Symbol Unit Min Typ Max Notes
Please refer to
Reference Voltage Vref Voba 30.1% 31.1% 32.1%
Note 1 and 2
On-die termination(ODT) Please refer to
] Rrr ohm - open, 120,60 | -
programmable resistances Note 3
Table2- 7. LPDDR3 and DDR4 mode, DC Input Conditions
Parameter Symbol Unit Min Typ Max Notes
) Please refer to
Reference Voltage Vref \Y, - Variable -
Note 4.
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. L. open, 240,
On-die termination(ODT) Please refer to
] Rt ohm - 120, 80, 60, -
programmable resistances Note 5 and 6
48, 40
Table2- 8. LPDDR4 mode, DC Input Conditions
Parameter Symbol Unit Min Typ Max Notes
) Please refer to
Reference Voltage Vref \ - Variable -
Note 4.
. o open, 240,
On-die termination(ODT) Please refer to
) Rt ohm - 120, 80, 60, -
programmable resistances 48 40 Note 5 and 7.

1]

— NOTE
1. If the external V. to the receivers is enabled, V.t is expected to be set to a nominal value of
(VDDQ/2)*RxAtten(RxAttenuation for DDR3/DDR3L is 0.623)through a voltage divider in order to track VDDQ level. It
can be adjusted in the system to margin the input DQ signals, although this margin does not necessarily represent
the eye height since a change in Vs also changes the input receiver common mode, altering receiver performance.
2. Externally supplied Vet is not recommended. Internal Vs generation through locak Vs generation at each receiver
is preferred.
3. For DDR3, ODT is a Thevenin resistance to Vppo/2.
4. Vet must be set according to the DRAMs loading and termination during reads. Because termination at the DRAMs
is configurable, there is no fixed setting. The Vs value is dependent on driver impedance Ron and System effective
ODT impedence Rrr. The Vit value for specific combination of Ron and Ry can be calculated from the following

equation:

Voog ; 2Ron+ Rt
2 3 Ron+ Ryt

Vier = )

5. ODT is configurable based on DRAM configuration.
6. For DDR4, ODT is a pull-up to Vppa.
7. For LPDDR4, ODT is a pull-down to Vss.

2.3.8 MIPI RX Electrical Parameters

Table 2-9 shows MIPI-RX differential DC electrical parameters.
Table2- 9. MIPI-RX Differential DC Electrical Parameters

Symbol Parameter Min Typ Max Unit
Differential input threshold voltage

V\ipTH - - +70 mV
(Ve-Vm)2miny
Common mode voltage range

Vem 70 200 330 mV
(Ve+Vm) 2 (miny
Single-ended input voltage range

Vewm & P & & -40 - 460 mV
Ve,V

Zp Internal termination resister value 80 100 125 Q
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Table 2-10 to Table 2-12 show MIPI electrical parameters.
Table2- 10. MIPI RX High-Speed(HS) DC Parameters
Symbol Parameter Min Typ Max Unit
Single-ended threshold for HS
VTERM-EN L - - 450 mV
termination enable
Table2- 11. MIPI RX HS AC Parameters
Symbol Parameter Min Typ Max Unit
AV Common-mode interface beyond
M Y - - 100 mv
(HF) 450MHz
AVemrx Common-mode interface 50MHz
-50 - 50 mV
(LF) ~450MHz
Cem Common-mode termination - - 60 pF
Table2- 12. MIPI RX Low-Power(LP) DC Parameters
Symbol Parameter Min Typ Max Unit
ViHp Logic 1 input voltage 880 - - mV
Viuwe Logic 0 input voltage - - 550 mV
Vhvst Input hysteresis 25 - - mV
2.3.9 SDIO Electrical Parameters
The SDIO electrical parameters are related to different supply voltage.
&
vV
i ¢ I output
Inpu high level
high level £
undefined
mput
low level output
_w low level
t
Figure2- 9. SDIO Voltage Waveform
Table 2-13 shows 3.3V SDIO electrical parameters
Table2- 13. 3.3V SDIO Electrical Parameters
Symbol Parameter Min Typ Max Unit
VDD Power voltage 2.7 - 3.6 \"
Vcea I/0 voltage 2.7 3.6 Vv
Vou Output high-level voltage 0.75* Vcca - - \%
VoL Output low-level voltage - - 0.125* Vceq \Y
Vin Input high-level voltage 0.625* Vcea - Vcea + 0.3 Vv
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Vi ‘ Input low-level voltage Vss- 0.3 - 0.25* Vceq Vv
Table 2-14 shows 1.8V SDIO electrical parameters.
Table2- 14. 1.8V SDIO Electrical Parameters

Symbol Parameter Min Typ Max Unit
VDD Power voltage 2.7 - 3.6 \Y
Vcea I/0 voltage 1.7 1.95 \%
Von Output HIGH voltage Vceq -0.45 - - \
VoL Output LOW voltage - - 0.45 Vv
Vin Input HIGH voltage 0.625* Vccq Y - Ve + 0.3 v
Vi Input LOW voltage Vss - 0.3 - 0.35* Vceq @ \%

1]

— NOTE
(1). 0.7 * VDD for MMC4.3 or lower.
(2). 0.3 * VDD for MMC4.3 or lower.

2.3.10 Audio Codec Electrical Parameters

Table 2-15 to Table 2-17 show audio codec electrical parameters.

Test Conditions:

VDD-SYS = 0.9V, AVCC=1.8V, TA=25°C, 1kHz sinusoid signal, fs = 48kHz, 16-bit audio data unless otherwise stated.
Table2- 15. Audio Codec Electrical Parameters

Test Path Parameter ‘ Test Conditions |Min ‘Typ |Max |Unit
DAC to Headphone on HPL or HPR(R=10k 2, CPVDD =1.2V 1POWER )
Full-scale 0dB 1KHz - 565 - mVrms
SNR (A-weighted) 0dB 1KHz - 95 - dB
THD+N 0dB 1KHz - -83 - dB
DAC to Headphone on HPL or HPR(R=16 Q, CPVDD = 1.2V 1POWER)
Full-scale Level 0dB 1kHz - 420 - mVrms
SNR (A-weighted) 0dB 1kHz - 95 - dB
THD+N(P0=11.0mW) Full-scale Level - -40 - dB
THD+N(P0=10.0mW) 0dB 1kHz -55 dB
DAC Path  [THD+N(P0=7.5mW) 0dB 1kHz - -75 - dB
R_0dB_L Odata 1kHz/ - -
Crosstalk -64 dB

L_0dB_R_Odata 1kHz

DAC to Headphone on HPL or HPR(R=32 Q, CPVDD = 1.2V 1POWER)

Full-scale Level 0dB 1kHz - 544 - mVrms
SNR (A-weighted) 0dB 1kHz - 95 - dB
THD+N(P0=9.26mW) Full-scale Level - -50 - dB
THD+N(P0=7.5mW) 0dB 1kHz - -75 - dB
Crosstalk R_0dB_L_Odata 1kHz/ - 4 - 4B

L_0dB_R_Odata 1kHz

MIC2 or MIC3 to ADC via ADC mixer
ADC Path
Full-scale Level 1.6Vpp 1KHz 0dB ‘

- | 80 | - |mFFs
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SNR(A-weighted) 1.6Vpp 1KHz 0dB - 93 - dB
THD+N 1.6Vpp 1KHz 0dB - 74 - |dB
SNR(A-weighted) 36.09mVpp 1KHz 33dB - 75 - dB
THD+N 36.09mVpp 1KHz 33dB - -72 - dB
LINEINR to ADC via ADC mixer
Full-scale Level 1.5Vpp 1kHz 0dB - 817 - mFFS
SNR (A-weighted) 1.5Vpp 1kHz 0dB - 96 - dB
THD+N 1.5Vpp 1kHz 0dB - -86 - |dB
LINEINR to HPR via output mixer
Bypass Path |Full-scale 1.6Vpp 1kHz 0dB - 540 - mVrms
Performance [SNR (A-weighted) 1.6Vpp 1kHz 0dB - 98 - dB
THD+N 1.6Vpp 1kHz 0dB - 92 - |dB
Table2- 16. Audio Codec Operation Mode
Operation Mode Test Conditions AVCC(1.8V) CPVIN(1.8V)
16 Q load, Volume: 0x3F, 4.3mA 55mA
0dB Playback to Headphone
1Power, CPVDD = 0.9v
0dB Playback to Headphone 32 Q load, Volume: Ox3F, 4.3mA 35mA
1Power, CPVDD = 0.9v
Odata Playback to Headphone Volume: Ox3F, 1Power, CPVDD = | 4.3mA 11mA
0.9v
MIC2 Record O0Vpp input, gain:42dB 4.2mA NA
MIC3 Record OVpp input, gain:42dB 4.2mA NA
Linein Record 1.5VPP input 3.0mA NA
Sleep Mode Headphone Detect Enable 120uA 1uA
Table2- 17. Power Specifications
Parameter Min Typ Max Unit Note
AVCC 1.782 1.8 1.818 v Relative to AGND
CPVIN 1.7 1.8 1.9 \Y Analog power for LDO

2.4 PCB Design Recommendations

For details about PCB design recommendations, see the A50 Hardware Design User Guide.
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2.5 Interface Timings

2.5.1

SDRAM Interface Timing

2.5.1.1 DDR3/DDR3L Parameters

Figure 2-10 shows the DDR3/DDR3L command and address timing diagram. The timing parameters for this diagram
shows in Table 2-18.

SCKN —

SCKP

SCSx

D e X
CMD Q/E/R% S/CAS Q( )@’V\ X /y\v XN N\’ )\)W\ \%/V& E/RAS/CA
<ﬁ’:‘ﬁ’
| \ ><\ \ \/X/ ‘\X\ >\/ \‘\“ //
SAXX ROVY/BA \) W}&W% M\’Z M&J N}’%&/ I\}{\/’X\W ROW/BA ><
‘ﬁ’:‘?
I
I
Figure2- 10. DDR3/DDR3L Command and Address Timing
Table2- 18. DDR3/DDR3L Timing Parameters
Clock = 800 MHz .
ID Parameter Symbol - Unit
Min Suggest Max
T1 Clock high-level width ten 0.47 - 0.53 tck
T2 Clock low-level width ta 0.47 - 0.53 tck
T3 CS setup time tis 170 295 - ps
T4 CS hold time tin 120 245 - ps
Command and Address setup time to Clock
T5 tis 170 295 - ps
edge
Command and Address hold time to Clock
T6 q tim 120 245 - ps
edge

T1 and T2 are in reference to Vref level.
T3,T4,T5, and T6 are in reference to Vih(ac) /Vil(ac) levels. (AC150/DC100).

Figure 2-11 shows the DDR3/DDR3L write timing diagram. The timing parameters for this diagram shows in Table 2-19.
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SCKN ==
SCKP

SDQSxN

(output)

SDQSxP

(output)

SDQxx / \
P % Data X Data <Data XData X DataX DataX DataXData >—
(ostout) { om X pm X DM X DM X DM X DM X DM X DM }—
| T
Figure2- 11. DDR3/DDR3L Write Cycle
Table2- 19. DDR3/DDR3L Write Cycle Parameters
Clock = 800 MHz .
ID Parameter Symbol - Unit
Min Suggest Max

T7 SDQS rising edge to SCK rising edge toass -0.27 - 0.27 tex
T8 SDQS high level width toasH 0.45 - 0.55 tex
T9 SDQS low level width toast 0.45 - 0.55 tex
T10 | Data setup time to SDQS tps 10 145 - ps
T11 | Data hold time to SDQS ton 45 180 - ps

To receive the reported setup and hold values, write calibration should be performed in order to locate the SDQSx in
the middle of SDQxx window.

T7,T8, and T9 are in reference to Vref level.

T10 and T11 are in reference to Vih(ac) /Vil(ac) levels. (AC150/DC100).

Figure 2-12 shows the DDR3/DDR3L read timing diagram. The timing parameters for this diagram shows in Table 2-20.

SCKN
SCKP
SDQSxN =
(Input)
SDQSxP
(Input)
SDQxx \
(Input) \ Data/< DataX Data XData X DataX DataX DataXData >—
T12
Figure2- 12. DDR3/DDR3L Read Cycle
Table2- 20. DDR3/DDR3L Read Cycle Parameters
Clock = 800 MHz .
ID Parameter Symbol - Unit
Min Max
T12 Read Data valid width tpata 200 - ps
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| 723 | sDQs rising edge to SCK rising edge

toasck

-225

225

ps

T12 and T13 are in reference to Vref level.

2.5.1.2 LPDDR3 Parameters

Figure 2-13 shows the LPDDR3 command and address timing diagram. The timing parameters for this diagram shows in
Table 2-21.

SCKN —~

SCKP
SCSx
WE/RAS/Y WEARAS, X\‘ ) \\ \/ \ /'Y WE/RA!
S5 2 S5 O e
TSK
K—{T6
st
Figure2- 13. LPDDR3 Command and Address Timing Diagram
Table2- 21. LPDDR3 Command and Address Timing Parameters
Clock = 800 MHz .
ID Parameter Symbol : Unit
Min Suggest Max
T1 Clock high pulse width ten 0.45 - 0.55 tex
T2 Clock low pulse width ta 0.45 - 0.55 tex
T3 SCSx input setup time tiscs 195 347.5 - ps
T4 SCSx input hold time tiHes 220 372.5 - ps
T5 Address and control input setup time tias 75 152.5 - ps
T6 Address and control input hold time tian 100 177.5 - ps

T1 and T2 are in reference to Vref level.
T3,T4,T5, and T6 are in reference to Vih(ac) /Vil(ac) levels. (AC150/DC100).

Figure2-14 shows the LPDDR3 write timing diagram. The timing parameters for this diagram shows in Table2-22.
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SCKN
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(output)
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(output)
SDQxx /
(output) \ Data>< Data X Data XData X DataX DataX DataXData >—
SDQMx /
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| T11
Figure2- 14. LPDDR3 Write Cycle
Table2- 22. LPDDR3 Write Cycle Parameters
Clock = 800 MHz .
ID Parameter Symbol - Unit
Min Suggest Max
T7 SDQS rising edge to SCK rising edge toass 0.75 - 1.25 tex
T8 SDQS input high-level width toasH 0.4 - - tex
T9 SDQS input low-level width toast 0.4 - - tex
T10 | SDQxx and SDQMx input setup time tos 75 152.5 - ps
T11 | SDQxx and SDQMx input hold time ton 100 177.5 - ps

To receive the reported setup and hold values, write calibration should be performed in order to locate the SDQSx in

the middle of SDQxx window.

T7,T8, and T9 are in reference to Vref level.
T10 and T11 are in reference to Vih(ac) /Vil(ac) levels. (AC150/DC100).

Figure2-15 shows the LPDDR3 read timing diagram. The timing parameters for this diagram shows in Table2-23.

SCKN
SCKP
SDQSxN
(Input)
SDQSxP
(Input)
SPa Data\< DataX Data XData X Data X DataX DataXData >—
(Input) /|
T2
Figure2- 15. LPDDR3 Read Cycle
Table2- 23. LPDDR3 Read Cycle Parameters
Clock = 800 MHz .
ID Parameter Symbol - Unit
Min Max
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‘ T12 ‘ Read Data valid width

toama

200

ps

T12 is in reference to Vref level.

2.5.1.3 DDR4 Parameters

Figure2-16 shows the DDR4 command and address timing diagram. The timing parameters foe this diagram shows in

Table2-24.
SCKN —
SCKP
SCSx |
|
R
X
T
NEeTe
X 7
oo Y rowre
T
|
|
Figure2- 16. DDR4 Command and Address Timing
Table2- 24. DDR4 Timing Parameters
Clock = 800 MHz .
ID Parameter Symbol : Unit
Min Suggest Max
T1 Clock high-level width ten 0.48 - 0.52 tck
T2 Clock low-level width ta 0.48 - 0.52 tck
T3 CS setup time tis 115 - - ps
T4 CS hold time tiH 140 - - ps
T5 Command and Address setup time to CK tis 115 - - ps
T6 Command and Address hold time to CK tiy 140 - - ps
T1~T2 are in reference to Vref level.
T3/T5 are in reference to Vih(ac) / Vil(ac) levels.(AC100)
T4/T6 are in reference to Vih(ac) / Vil(ac) levels.(DC75)
Figure2-17 shows the DDR4 write timing diagram. The timing parameter for this diagram shows in Table2-25.
A50 Datasheet(Revision 1.2) Copyright©2018 Allwinner Technology Co.Ltd. All Rights Reserved. Page 74




Auwiner

Hardware

SCKN
SCKP
SDQSxN
output
SDQSxP
(output)
SDQ
(last data)
sbQ
(first data)
All SDQx
Collectively
Figure2- 17. DDR4 Write Cycle
Table2- 25. DDR4 Write Cycle Parameters
Clock = 800 MHz .
ID Parameter Symbol - Unit
Min Suggest Max
T7 SDQS rising edge to SCK rising edge toass -0.27 - 0.27 tex
T8 SDQS high level width toasH 0.46 - 0.54 tex
T9 SDQS low level width toast 0.46 - 0.54 tex
T10 | Data Valid Window per pin per Ul tovwp 0.66 - - tui
T11 | Data Valid Window per device per Ul tovwd 0.63 - - tui

T7~T9 are in reference to Vref level.
T10 is Data Valid Window per pin per Ul and is derived from (tan - toasa) of each Ul on a pin of a given DRAM.
T11 is the Data Valid Window per device per Ul and is derived from (tau - toasa) of each Ul on a given DRAM

Figure2-18 shows the DDR4 read timing diagram. The timing parameters for this diagram shows in Table2-26.

SCKN Y =
XA KX

SCKP

SDQSxN
(Input)
SDQSxP

(Input)

T10

SDQxx < DataX DataX Data XData X Data X Data DataXData >—

Figure2- 18. DDR4 Read Cycle

Table2- 26. DDR4 Read Cycle Parameters

Clock = 800 MHz .
ID Parameter Symbol - Unit
Min Max
T10 Data Valid Window per pin per Ul tovwp 0.66 - tui
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T10 is in reference to Vref level.

2.5.1.4 LPDDR4 Parameters

Figure2-19 shows the LPDDR4 command and address timing diagram. The timing parameters for this diagram shows in
Table2-27.

SCKN——-\

SCKP

Vcent_CA

Figure2- 19. LPDDR4 Command and Address Timing Diagram

i

— NOTE

T7 = T3/(tr or tf), signal must be monotonic within tr and tf range.

Table2- 27. LPDDR4 Command and Address Timing Parameters

ID Parameter Symbol Clock = 800 MHz Unit
Min Suggest | Max

T1 Clock high pulse width teH 0.46 - 0.54 tex
T2 Clock low pulse width tc 0.46 - 0.54 tex
T3 Rx Mask voltage - p-p Vevw - - 175 mV
T4 Rx timing window Tavw - - 0.3 ul
T5 CA AC input pulse amplitude pk-pk ViHL Ac 210 - - mV
T6 CA input pulse width Tapw 0.55 - - ul
T7 Input Slew Rate over VclVW SRIN_civw 1 TBD 7 V/ns

Figure2-20 shows the LPDDR4 write timing diagram. The timing parameters for this diagram shows in Table2-28.
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SDQSxN
(Output)
SDQSxP
(Output)
tr tf /
A
Vcent_DQ
= RX Mask -~ RX Mask -/ RX Mask -\~ RX Mask /
/8 T10
/ =T \ /| 0\ /
Figure2- 20. LPDDR4 Write Cycle
T12 = T8/ (tr or tf), signal must be monotonic within tr and tf range.
Table2- 28. LPDDR4 Write Cycle Parameters
Clock = 800 MHz .
ID Parameter Symbol - Unit
Min Suggest | Max
T8 Rx Mask voltage - p-p total Vdaivw_total - 140 mV
T9 Rx timing window total (At VdIVW voltage levels) Taivw_total - 0.22 ul
T10 DQ AC input pulse amplitude ViHL_ac 180 - mV
pk-pk
T11 Input pulse width (At Vcent_DQ) Taipw ba 0.45 - ul
T12 Input Slew Rate over VdIVW_total SRiN_divw 1 TBD 7 V/ns

Figure2-21 shows the LPDDR4 read timing diagram. The timing parameters for this diagram shows in Table2-29.

SDQSxN
(Input)
SDQSxP
(Input)
Vcent_D
LG / RX Mask \{ RX Mask £~ RX Mask \ RX Mask / ----------------
e \_/memer\ /[ _
Figure2- 21. LPDDR4 Read Cycle
Table2- 29. LPDDR4 Read Cycle Parameters
Clock = 800 MHz .
ID Parameter Symbol - Unit
Min Max
T13 DQ output window time total, per pin (DBI-Disabled) taw_total 0.75 - ul
T14 DQ output window time total, per pin (DBI-Enabled) taw_total_psi 0.75 - ul
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2.5.2 NDFC Interface Timing
el —
NDFC_CLE / &
NDFC_CE# f— 8 t4—»|
NDFC_WE# t 5 —»
NDFC_RE#
- .t
NDFC_ALE ' 7 ~— —’|/
8 —Pe—1t9
norc_tox O00000QQQCQOXKX___ coMMAND OOROOOOOONXKXX
Figure2- 22. Command Cycle Timing
NDFC_CLE f t1 .
\ //
NDFC_CE# e & — ] " e——t4—»|
\ —  [t15 —— ] /) /
NDFC_WE# — t6 — 7/
NDFC_RE# [ t5 ¥ ;/’L
//
i: t7 > /) <—t11—’|
NDFC_ALE / // \
[¢e— t8 —»e— 19 p
NoFC_10x RRO0O0O0—Aderer X7, derts )RRRXK
//
Figure2- 23. Address Cycle Timing
NDFC_CLE ‘ t1 >
\ //
NDFC_CE# e 5 —] ” ]
\ ——— [t15———> // /
NDFC_WE# — w6 —» 7/
NDFC_RE# [ 5 —¥ ;/'/
//
NDFC_ALE o 7 ——> it
/L /
fe— 8 —>e— 19 p
Nor¢ 1o XXXXXXXXXXXRR o X7, oot YRXROX
//
Figure2- 24. Write Data to Flash Cycle Timing
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NDFC_CLE __/ X //
NDFC_CE# // /
7/

NDFC_WE# 7

114 Vi
NDFC_ALE /{/
NDFC_RB# RiL Xy )

\ £ //

NDFC_lOx CMD / D(0) X_//_ X bn-1)\

Figure2- 25. Waiting R/B# Ready Timing

NDFC_CLE __/ \ /L
NDFC_CE# ,{/ /
NDFC_WE# P
| /
NDFC_RE < t17 >\{_/_\_/7/
NDFC_ALE ,{/
NDFC_RB# 7
7

NDFC_lOx CMD / D(0) X_// X D(n-1)\

Figure2- 26. WE# High to RE# Low Timing

NDFC_CLE / /2 A
NDFC_CE# /.
NDFC_WE# 7
N NS S S N\
|<—t18—>‘

norcRe \/ L/ \/ S
NDFC_ALE // / e
NDFC_RB# )

/7
NDFC_IOx /—J/_Xom21XDin-1)\ /05h X Col1 X Col2 X \

Figure2- 27. RE# High to WE# Low Timing
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NDFC_CLE //
NDFC_CE# //
le——t19—

nore wed /L \/ \/ S\

NDFC_RE //

NDFC_ALE

// L
NDFC_RB#
/
NDFC_IOx /] XAddr2X Addr3\ / D(0) X_D(1) X D(2) X \
Figure2- 28. Address to Data Loading Timing
Table2- 30. Nand Timing Parameters

Parameter Symbol Timing Unit
NDFC_CLE setup time t1l 2T ns
NDFC_CLE hold time 2 2TW ns
NDFC_CE setup time i3 2T ns
NDFC_CE hold time t4 2T ns
NDFC_WE# pulse width t5 T ns
NDFC_WE# hold time t6 T ns
NDFC_ALE setup time t7 2T ns
Data setup time 8 T ns
Data hold time 9 T ns
Ready to NDFC_RE# low t10 3T ns
NDFC_ALE hold time t11 2T ns
NDFC_RE# pulse width t12 T ns
NDFC_RE# hold time t13 T ns
Read cycle time t14 2T ns
Write cycle time t15 2T ns
NDFC_WE# high to R/B# busy t16 T_ws® ns
NDFC_WEH# high to NDFC_RE# low t17 T_WHR®) ns
NDFC_RE# high to NDFC_WE# low t18 T_RHW® ns
Address to Data Loading time t19 T_ADL® ns

NOTE (1):T is the cycle of clock.

NOTE (2),(3),(4),(5):This values is configurable in Nand Flash Controller. The value of T_WB could be 28T/44T/60T/76T,
the value of T_WHR could be 0T/12T/28T/44T, the value of T_RHW could be 8T/24T/A0T/56T, the value of T_ADL could be
0T/12T/28T/A4T.
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2.5.3 SMHC Interface Timing

2.5.3.1 SMHCO/1 Interface Timing
2.5.3.1.1 SDR Mode(<100MHz)

The contents of this section can be applied to DS, HS, SDR12, SDR25, SDR50, SDR104 (<100MHz) speed mode.
tCK

tOSKEW

tODLY -

- >

CLK

CDM, DATA ::’X‘:: X

Figure2- 29. SMHCO/1 SDR Mode Output Timing Diagram

Table2- 31. SMHCO0/1 SDR Mode Output Timing Parameters

Parameter ‘ Symbol | Min Typ Max Unit
CLK

Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %
Output CMD, DATA(referenced to CLK)

CMD, Data output delay time toDLY - 0.25 0.5 ul
Data output delay skew time tOSKEW - - 0.4 ns

1]

— NOTE
Unit Interval(Ul) is one bit nominal time. For example, Ul=20ns at 50MHz. The GPIO’s driver strength level is 2 for
test.

tCK

A
A 4

tISKEW

- >

tIDLY

A

>

CLK

CMD,DATA X 2 XS

Figure2- 30. SMHCO0/1 SDR Mode Input Timing Diagram
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Table2- 32. SMHCO0/1 SDR Mode Input Timing Parameters
Parameter ‘ Symbol ’ Min Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %
Input CMD, DATA(referenced to CLK 50MHz)
Data input delay in SDR mode. It includes
Clock’s PCB delay time, Data’s PCB delay time | tIDLY - - 20 ns
and device’s data output delay
Data input skew time in SDR mode tISKEW - - 1 ns
m NOTE
The GPIO’s driver strength level is 2 for test.
2.5.3.1.2 DDR50 Mode
tOSKEW_DDR
tODLY_DDR | ,
CLK
CMD, DATA X S 4 X
Figure2- 31. SMHCO/1 DDR50 Mode Output Timing Diagram
Table2- 33. SMHC0/1 DDR50 Mode Output Timing Parameters
Parameter ‘ Symbol | Min Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %
Output CMD, DATA(referenced to CLK)
CMD, Data output delay time in DDR mode toDLY - 0.25 0.25 ul
Data output delay skew time tOSKEW - - 0.4 ns

1]

— NOTE
Unit Interval(Ul) is one bit nominal time. For example, Ul=20ns at 50MHz. The GPIO’s driver strength level is 2 for
test.
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tCK >
tISKEW_DDR
< tIDLY_DDR .
CLK
CMD, DATA X X
Figure2- 32. SMHCO/1 DDR50 Mode Input Timing Diagram
Table2- 34. SMHCO/1 DDR50 Mode Input Timing Parameters
Parameter ‘ Symbol ‘ Min Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %
Input CMD, DATA(referenced to CLK 50MHz)
Data input delay in DDR mode. It includes
Clock’s PCB delay time, Data’s PCB delay | tIDLY_DDR - - - ns
time and device’s data output delay
Data input skew time in DDR mode tISKEW_DDR | - - - ns
m NOTE
The GPIO’s driver strength level is 2 for test.
2.5.3.1.3 SDR104 Mode(>100MHz)
G tCK
tOSKEW
L topLy |
CLK
CDM, DATA X
Figure2- 33. SMHCO0/1 SDR104 Mode Output Timing Diagram
Table2- 35. SMHCO0/1 SDR104 Mode Output Timing Parameters

Parameter ‘ Symbol ‘ Min Typ Max Unit
CLK
Clock frequency tCK 0 - 150 MHz
Duty cycle DC 45 50 55 %
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Output CMD, DATA(referenced to CLK)
CMD, Data output delay time toDLY - 0.25 0.5 Ul
Data output delay skew time tOSKEW - - 0.4 ns

1]

— NOTE
Unit Interval(Ul) is one bit nominal time. For example, Ul=20ns at 50MHz. The GPIO’s driver strength level is 2 for
test.

- tPERIOD >
VT
-t
tVW
Figure2- 34. SMHCO0/1 SDR-104 Mode Input Timing Diagram
Table2- 36. SMHC0/1 SDR-104 Mode Input Timing Parameters
Parameter ‘ Symbol ‘ Min ‘ Typ | Max ‘ Unit | Remark
CLK
Clock period tPERIOD 6.66 - - ns Max:150MHz
Duty cycle DC 45 50 55 %
Rise time, fall time tTLH, tTHL - - 0.2 Ul
Input CMD, DATA(referenced to CLK)
Output delay tPH 0 - 2 ul
Output delay variation due to temperature
P Y , P dPH -350831 | - 15504 ps
change after tuning
CMD, Data valid window tVW 0.575 - - Ul

NOTE(1): Unit Interval(Ul)is one bit nominal time. For example, Ul=10ns at 100MHz.
NOTE(2): The GPIQ’s driver strength level is 3 for test.

NOTE(3): Temperature variation: -20°C

NOTE(4): Temperature variation: 90°C
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2.5.3.2 SMHC2 Interface Timing
2.5.3.2.1 HS-SDR/HS-DDR Mode

m NOTE
10 volatage is 1.8V or 3.3V.

i tCK 2
tOSKEW
L tooy |
CLK
CMD, DATA X‘ ¢ X
Figure2- 35. SMHC2 HS-SDR Mode Output Timing Diagram
tOSKEW_DDR
tODLY_DDR| |
CLK
CMD, DATA X X
Figure2- 36. SMHC2 HS-DDR Mode Output Timing Diagram
Table2- 37. SMHC2 HS-SDR/HS-DDR Mode Output Timing Parameters

Parameter ‘ Symbol | Min | Typ | Max ‘ Unit ‘ Remark
CLK
Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %
Output CMD, DATA(referenced to CLK)
CMD, Data output delay time toDLY - 0.25 0.5 ul
CMD, Data output delay time in DDR mode | tODLY_DDR - 0.25 0.25 ul
Data output delay skew time tOSKEW - - ns

m NOTE
Unit Interval(Ul)is one bit nominal time. For example, UI=20ns at 50MHz.
The GPIOQ’s driver strength level is 2 for test.
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tCK

tISKEW

tIDLY

- =

CLK

CMD, DATA ¥ X 2 XE

Figure2- 37. SMHC2 HS-SDR Mode Input Timing Diagram

" tCK .
tISKEW_DDR
~ tDLY.DDR |
CLK
CMD, DATA A X
Figure2- 38. SMHC2 HS-DDR Mode Input Timing Diagram
Table2- 38. SMHC2 HS-SDR/HS-DDR Mode Input Timing Parameters
Parameter ’ Symbol ‘ Min ‘ Typ | Max ‘ Unit ‘ Remark
CLK
Clock frequency tCK 0 50 50 MHz
Duty cycle DC 45 50 55 %

Input CMD, DATA(referenced to CLK 50MHz)

Data input delay in SDR mode. It includes
Clock’s PCB delay time, Data’s PCB delay time | tIDLY - - ns
and device’s data output delay

Data input delay in DDR mode.lt includes

Clock’s PCB delay time, Data’s PCB delay time | tIDLY_DDR - - ns
and device’s data output delay

Data input skew time in SDR mode tISKEW - - ns
Data input skew time in DDR mode tISKEW_DDR | - - ns

1]

— NOTE
The GPIOQ’s driver strength level is 2 for test.

A50 Datasheet(Revision 1.2) Copyright©2018 Allwinner Technology Co. Ltd. All Rights Reserved. Page 86




Auwiner

Hardware

2.5.3.2.2 HS200 Mode

tCK

tOSKEW

tODLY

CLK
CMD, DATA X X
Figure2- 39. SMHC2 HS200 Mode Output Timing Diagram
Table2- 39. SMHC2 HS200 Mode Output Timing Parameters
Parameter Symbol | Min | Typ ‘ Max ‘ Unit ‘ Remark
CLK
Clock frequency tCK - - 150 MHz
Duty cycle DC 45 50 55 %
Rise time, fall time tTLH, tTHL - - 0.2 Ul
Output CMD, DATA(referenced to CLK)
CMD, Data output delay time toDLY - 0.25 0.5 ul
Data output delay skew time tOSKEW - - ns

1]

— NOTE

Unit Interval(Ul)is one bit nominal time. For example, Ul=10ns at 100MHz.
The GPIO’s driver strength level is 3 for test.

tPERIOD

VT

.................................

A
\

Figure2- 40. SMHC2 HS200 Mode Input Timing Diagram

tVW
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Table2- 40. SMHC2 HS200 Mode Input Timing Parameters
Parameter Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘ Remark
CLK
Clock period tPERIOD 6.66 - - ns Max:150MHz
Duty cycle DC 45 50 55 %
Rise time, fall time tTLH, tTHL - - 0.2 ul
Input CMD, DATA(referenced to CLK)
Output delay tPH 0 - 2 ul
Output delay variation due to temperature
P Y ) P dPH -3508! - 1550 ps
change after tuning
CMD, Data valid window tVW 0.575 - - Ul
NOTE (1): Unit Interval(Ul)is one bit nominal time. For example, Ul=10ns at 100MHz.
NOTE (2): The GPIQ’s driver strength level is 3 for test.
NOTE (3): Temperature variation: -20°C.
NOTE (4): Temperature variation: 90°C.
2.5.3.2.3 HS400 Mode
The CMD output timing for HS400 mode is the same as CMD output timing for HS200 mode.
tPERIOD
- >
.- [CKDCD
CLOCK VT J tCKMPW tCKMPW >
> tCKDCD
- toOsuU »> < tOH > <tOSU > tOH -
VOH VOH \ / VOH
DATA[7:0]
VOL VOL VOL
[\
Figure2- 41. SMHC2 HS400 Mode Data Output Timing Diagram
Table2- 41. SMHC2 HS400 Mode Data Output Timing Parameters
Parameter Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘ Remark
CLK
Clock period tPERIOD 10 - - ns Max:100MHz
Clock slew rate SR 1.125 - - V/ns
Clock duty cycle distortion tCKDCD 0 - 0.5 ns
Clock minimum pulse width tCKMPW 2.2 - - ns
Output DATA(referenced to CLK)
Data output setup time tOSuU ‘ 0.4 ‘ - - ‘ ns ‘
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Data output hold time tOH 0.4 - - ns
Data output slew rate SR 0.9 - - ns
Unit Interval(Ul)is one bit nominal time. For example, Ul=10ns at 100MHz.
The GPIOQ’s driver strength level is 3 for test.
tPERIOD
- >
- (DSDCD
Data Strobe VT » IDSMPW A\ - tsMew o
> ; tDSDCD
<,IRQ 4> (tRQH
,,,/,VOH vor \\ [/ VOH_\ \
DATA[7:0]
\ \ voL VoL voL /[
\ /A
Figure2- 42. SMHC2 HS400 Mode Data Input Timing Diagram

Table2- 42. SMHC2 HS400 Mode Data Input Timing Parameters
Parameter Symbol | Min | Typ ‘ Max ‘ Unit | Remark
DS(Data Strobe)
DS period tPERIOD 10 - - ns Max:100MHz
DS slew rate SR 1.125 - - V/ns
DS duty cycle distortion tDSDCD 0.0 - 0.4 ns
DS minimum pulse width tDSMPW 2.0 - - ns
Output DATA(referenced to CLK)
Data input skew tRQ - - 0.4 ns
Data input hold skew tRQH - - 0.4 ns
Data input slew rate SR 0.85 - - V/ns

1]

— NOTE
Unit Interval(Ul)is one bit nominal time. For example, Ul=10ns at 100MHz.
The GPIOQ’s driver strength level is 3 for test.
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2.5.4 LCD Interface Timing

Vsync

Hsync |—| J llll J |_| l'l' J |_| |_|—/ll I_I_(/—T
LD[23:0] Vertical invalid data period >< DHlX DHZX >< DHyXVerticaI invalid data period

Odd/Even field

Vsync

—
~

1/2H

Hsync

LD[23:0] Vertical invalid data period >< DH1>< DHZX X DHyXVerticaI invalid data period

Even field

Figure2- 43. HV_IF Interface Vertical Timing
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HT ,
H HBP H '
ISPV a s
Hsync ;
LTdclk o
| i
DCLK J " 42 LAJ
D[23:0] —< Invalid X D1 X D2 X D3 x x D320 )
DE
Parallel Mode Horizontal Timing
' HT
e R S P SN S SN
it X s
P E
Hsync ;
: L Tdclk ¢
| N
ok | L, N L;J
: S One Pixel ______. 3 o
D[7:0] —< Invalid X RO X G1 X B2 X R X 8959 )
DE
Serial Mode Horizontal Timing
Figure2- 44. HV Interface Horizontal Timing
Table2- 43. HV Interface Timing Constants
Parameter Symbol Min Typ Max Unit
DCLK cycle time tDCLK 5 - - ns
HSYNC period time tHT - HT+1 - tDCLK
HSYNC width tHSPW - HSPW+1 - tDCLK
HSYNC back porch tHBP - HBP+1 - tDCLK
VSYNC period time tvT - VT2 - tHT
VSYNC width tVSPW - VSPW+1 - tHT
VSYNC back porch tVBP - VBP+1 - tHT
Vsync: Vertical sync, indicates one new frame
Hsync: Horizontal sync, indicates one new scan line
DCLK: Dot clock, pixel data are sync by this clock
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LDE: LCD data enable
LD[23..0]: 24Bit RGB/YUV output from input FIFO for panel

2.5.5 MIPI-CSI interface timing

1°" Data Bit

oata ane T
Dp/Dn \( \\
s

I

I

I

I

I

I

I

I

|
|

; | |
| } Caoture !
i

| i

|

Figure2- 45. MIPI-CSI interface timing

Table2- 44. MIPI-CSI Interface Timing Contants(CLK Lane)

Parameter Description Min Typ Max Unit Notes

Time that the transmitter continues to
send HS clock after the last associated
Data Lane has transitioned to LP Mode.
Teik-post ] ] . 60ns + 52*UlI ns 5
Interval is defined as the period from the

end of THS-TRAIL to the beginning of

Telk-TRAIL.

Time that the HS clock shall be driven by
the transmitter prior to any associated
Teik-pRe o . 8 ul 5
Data Lane beginning the transition from LP

to HS mode.

Time that the transmitter drives the Clock
Lane LP-00 Line state immediately before
TcLk-PREPARE . ) 38 95 ns 5
the HS-0 Line state starting the HS

transmission.

Time interval during which the HS receiver
should ignore any Clock Lane HS
TeLk-seTTLe . ) o 95 300 ns 6,7
transitions, starting from the beginning of

TCLK-PREPARE.

Time for the Clock Lane receiver to enable | _
) . . Time for Dn to
TCLK-TERM-EN the HS line termination, starting from the 38 ns 6
i i reach Vrerm-en
time point when Dn crosses Vi max.

Time that the transmitter drives the HS-0
Teik-TRAIL state after the last payload clock bit of a | 60 ns 5
HS transmission burst.

TCLK-PREPARE + time that the transmitter
Tcik-prePARE +

drives the HS-0 state prior to starting the | 300 ns 5
Tewk-zero

Clock.

Transmitted length of any Low-Power
Tiex 50 ns 4,5

state period
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Table2- 45. MIPI CSI Interface Timing Contants(Data lane)
Parameter Description Min Typ Max Unit Notes
Time for the Data Lane receiver to enable | _
) o . Time for Dn to 35ns +
To-Term-EN the HS line termination, starting from the 6
. . reach Vrerm-en 4*UI
time point when Dn crosses Vi max.
Transmitted time interval from the start of
105ns +
Teor Ths-trail OF Tewetrai, to the start of the 3.5
n*12*Ul

LP-11 state following a HS burst.

T Time that the transmitter drives LP-11 100 s
: ns
HoBXIT following a HS burst.

Time that the transmitter drives the Data
Lane LP-00 Line state immediately before 85ns +
THs-PREPARE ) ) 40ns + 4*UI ns 5
the HS-0 Line state starting the HS 6*Ul

transmission

Tus-prepare + time that the transmitter

Ths- +
HOPREPARE drives the HS-0 state prior to transmitting | 145ns + 10*UI ns 5

Ths-zero
the Sync sequence.

Time interval during which the HS receiver
shall ignore any Data Lane HS transitions,
starting from the beginning of Tus-prepare.

. . 145ns  +
Ths-seTTLE The HS receiver shall ignore any Data Lane | 85ns + 6*UI 10*UI ns 6
transitions before the minimum value, and
the HS receiver shall respond to any Data

Lane transitions after the maximum value.

Time that the transmitter drives the
. . . max(n*8*Ul,60ns
Ths-TRAIL flipped differential state after last payload ns 2,3,5
+n*4*Ul)

data bit of a HS transmission burst

N

— NOTE
1. The minimum value depends on the bit rate. Implementations should ensure proper operation for all the supported bit rates.
2. If a>b then max( a, b ) = a otherwise max(a, b)=h.
3. Where n =1 for Forward-direction HS mode and n = 4 for Reverse-direction HS mode.
4. Tiexis an internal state machine timing reference. Externally measured values may differ slightly from the specified values due to
asymmetrical rise and fall times.
5. Transmitter-specific parameter.
6. Receiver-specific parameter.
7. The stated values are considered informative guidelines rather than normative requirements since this parameter is untestable in

typical applications.
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2.5.6 12S/PCM Interface Timing

LRCK

X

BCLK

Td(LRCK)—» =
]
|
|

Td(DO-LRCK) = :4— —»!

Td(DO-BCLK)

|
|

<«

DOUT X

X

X

X

Ts(DI);K—N [€—»! Th(DI)

DIN X

A

X

X

Figure2- 46. 125/PCM in Master Mode Timing

Table2- 46. 12S/PCM in Master Mode Timing Constants

Parameter Symbol Min Typ Max Unit
LRCK Delay Ta(LRCK) - - 10 ns
LRCK to DOUT Delay(For LIF) T4(DO-LRCK) - - 10 ns
BCLK to DOUT Delay T4(DO-BCLK) - - 10 ns
DIN Setup Ts(DI) 4 - - ns
DIN Hold Ta(DI1) 4 - - ns
BCLK Rise Time T, - - ns
BCLK Fall Time Ts - - ns
o
LRCK X
Th(LRCK):{—): i(—N:Ts(LRCK)
BCLK ! '

Td(DO-LRCK) r— =

DOUT X

A

X

X

T5(DI) 4 [«—PTh(DI)

DIN X

A

X

!

Figure2- 47. 12S/PCM in Slave Mode Timing

Table2- 47. 12S/PCM in Slave Mode Timing Constants

Parameter Symbol Min Typ Max Unit
LRCK Setup Ts(LRCK) 4 - - ns

LRCK Hold Th(LRCK) - - ns

LRCK to DOUT Delay(For LJF) T4(DO-LRCK) - - 10 ns

BCLK to DOUT Delay T4(DO-BCLK) - - 10 ns

DIN Setup Ts(DI) - - ns

DIN Hold Th(DI) 4 - - ns
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BCLK Rise Time T, ns
BCLK Fall Time Tt ns
2.5.7 DMIC Interface Timing
| |
DMIC_CLK / I\ /I
| |
| I | l |
| TH —)' |<— —pl |<— TrH

DMIC_DATA

|
X Left data
|

<
[

I
|
X Right data :
I
|

| TRrsu |

- ><

Y.

Tisu

Figure2- 48. DMIC Interface Timing

Table2- 48. DMIC Interface Timing Constants

Parameter Symbol Min Typ Max Unit
DMIC_DATA(Left) setup time to falling DMIC_CLK edge TLsu 15 - - ns
DMIC_DATA(Left) hold time from falling DMIC_CLK edge | TtH 0 - - ns
DMIC_DATA(Right) setup time to rising DMIC_CLK edge TRsU 15 - - ns
DMIC_DATA(Right) hold time from rising DMIC_CLK edge | TrH 0 - - ns
2.5.8 SPI Interface Timing
~¢— tCHSH
cst ‘
tSLCH —p»
SCLK
tDVCH —» | «—
<4— tCHDX
MISO /
Figure2- 49. SPI MOSI Timing
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Figure2- 50. SPI MISO Timing
Table2- 49. SPI Timing Constants
Parameter Symbol Min Typ Max Unit
CS# active setup time tSLCH - 2T - ns
CS# active hold time tCHSH - 2T - ns
Data in setup time tDVCH - T2-3 - ns
Data in hold time tCHDX - T2-3 - ns

1]

— NOTE

T is the cycle of clock.

2.5.9 UART Interface Timing

Register Setting:
Data length(DLS in LCR[1:0]) = 3 (8bit)
Stop bit length(STOP in LCR[2]) = 1 (2bit)
Parity enable(PEN in LCR[3]) =1

RX start >< data >< parity >< stop

PN\

- tRXSF

Figure2- 51. UART RX Timing
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X \:\ start ;i;{a parity stop: o start
o U B R
nCTS \77}77[ 77777777777777777777777777777 //} \\ 777777777777777777
= -~
tDCTS tACTS
Figure2- 52. UART nCTS Timing
Register Setting:
RTS Trigger level(RT in FCR[7:6]) = 3 (De-asserted nRTS when FIFO valid data number reach FIFO depth-2)
RX FIFO o S N
DATA NUM D3 o2 >® \ N
nRTS A N
tl;F;TS tARTS
Note (1): FD: FIFO Depth
Figure2- 53. UART nRTS Timing
Table2- 50. UART Timing Constants
Parameter Symbol Min Typ Max Unit

RX start to RX FIFO tRXSF 10.5x BRP\Y | - 11x BRP ns
Delay time of de-asserted nCTS to TX start tDCTS - - BRP ns
Step time of asserted nCTS to stop next transmission | tACTS BRP1 /4 - - ns
Delay time of de-asserted nRTS tDRTS - - BRP ns
Delay time of asserted nRTS tARTS - - BRP ns

m NOTE

BRP:Baud-Rate Period.

2.5.10 TWI Interface Timing

)C____“\H( \ [

z T ||
> Tl ﬁ |-
DAT ——
! I \ i i
«— ) 1 ! |
Thd-DAT Thigh Tsu-STA | | Tsu-STO | i
START RESTART sToP

Figure2- 54. TWI Timing
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Table2- 51. TWI Timing Constants
ereri symbol Standard mode Fast mode .
Min Max Min Max

SCK clock frequency Fsck 0 100 0 400 kHz
Setup time in start Tsu-STA 4.7 - 0.6 - us

Hold time in start Thd-STA 4.0 - 0.6 - us
Setup time in data Tsu-DAT 250 - 100 - ns

Hold time in data Thd-DAT 5.0 - - - ns
Setup time in stop Tsu-STO 4.0 - 6.0 - us

SCK low level time Tlow 4.7 - 1.3 - us

SCK high level time Thigh 4.0 - 0.6 - ns
SCK/SDA falling time Tf - 300 20 300 ns
SCK/SDA rising time Tr - 1000 20 300 ns
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3 System

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---0x0003 7FFF 96K (Supports operation with Byte,
the Clock Source is AHB1 )

0x0003 8000---0x0005 8FFF 132K (20K for DE, 112K for VE. The
SRAM C VE: 0x0003 8000---0x0005 3FFF Clock Source is AHB1)

DE: 0x0005 4000---0x0005 8FFF

0x0010 0000---0x0010 3FFFF 16K (Only for CPUS Vector Table)
SRAM A2

0x0010 4000---0x0011 BFFF

96K

Accelerator

DE 0x0100 0000---0x013F FFFF 4M
G2D 0x0148 0000---0x014B FFFF 256K
GPU 0x0180 0000---0x0183 FFFF 256K
CE_NS 0x0190 4000---0x0190 47FF 2K
CE_S 0x0190 4800---0x0190 4FFF 2K
EMCE 0x0190 5000---0x0190 5FFF 4K
CE_KEY_SRAM 0x0190 8000---0x0190 8FFF 4K
VE SRAM 0x01A0 0000---0x01BF FFFF 2M
VE 0x01C0 EO00---0x01CO FFFF 4K
VIPP_SRAM 0x01D0 0000---0x020FFFFF 4M
VIPP_REG 0x0210 0000---0x0210 2FFF 12K
System Resources

SYS_CFG 0x0300 0000---0x0300 OFFF 4K
ccMu 0x0300 1000---0x0300 1FFF 4K
DMA 0x0300 2000---0x0300 2FFF 4K
MSGBOX 0x0300 3000---0x0300 3FFF 4K
SPINLOCK 0x0300 4000---0x0300 4FFF 4K
HSTIMER 0x0300 5000---0x0300 5FFF 4K
SID 0x0300 6000---0x0300 6FFF 4K
TIMER 0x0300 9000---0x0300 93FF 1K
PWM 0x0300 A000---0x0300 A3FF 1K
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GPIO 0x0300 BOOO---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
NDFC 0x0401 1000---0x0401 1FFF 4K
SMHCO 0x0402 0000---0x0402 OFFF 4K
SMHC1 0x0402 1000---0x0402 1FFF 4K
SMHC2 0x0402 2000---0x0402 2FFF 4K
MSI_CTRL 0x047FA000---Ox047FAFFF 4K
DRAM_CTRL 0x047FB0O00---Ox047FFFFF 20K
PHY_CTRL 0X04800000---0X04FFFFFF 8M
Interfaces
UARTO 0x0500 0000---0x0500 O3FF 1K
UART1 0x0500 0400---0x0500 O7FF 1K
UART2 0x0500 0800---0x0500 OBFF 1K
UART3 0x0500 0C00---0x0500 OFFF 1K
UART4 0x0500 1000---0x0500 13FF 1K
TWIO 0x0500 2000---0x0500 23FF 1K
TWI1 0x0500 2400---0x0500 27FF 1K
TWI2 0x0500 2800---0x0500 2BFF 1K
SPIO 0x0501 0000---0x0501 OFFF 4K
SPI1 0x0501 1000---0x0501 1FFF 4K
GPADC 0x0507 0000---0x0507 O3FF 1K
THS 0x0507 0400---0x0507 O7FF 1K
LRADC 0x0507 0800---0x0507 OBFF 1K
12S/PCMO 0x0509 0000---0x0509 OFFF 4K
12S/PCM1 0x0509 1000---0x0509 1FFF 4K
DMIC 0x0509 5000---0x0509 53FF 1K
Audio Codec 0x0509 6000---0x0509 67FF 2K
USB2.0_0OTG 0x0510 0000---Ox051F FFFF 1M
USB2.0_HOST 0x0520 0000---0x052F FFFF 1M
Display
MIPI_DSIO 0x0650 4000---0x0650 S5FFF 8K
DISP_IF_TOP 0x0651 0000---0x0651 OFFF 4K
TCON_LCDO 0x0651 1000---0x0651 1FFF 4K
csIC 0x0660 0000---0x0661 FFFF 128K
CSI_SRAM 0x0662 0000---0x0669 FFFF 512K
CPUS
RTC 0x0700 0000---0x0700 O3FF 1K
R_CPUS_CFG 0x0700 0400---0x0700 OBFF 2K
R_PRCM 0x0701 0000---0x0701 O3FF 1K
R_TIMER 0x0702 0000---0x0702 O3FF 1K
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R_WDOG 0x0702 0400---0x0702 O7FF 1K

R_TWDOG 0x0702 0800---0x0702 OBFF 1K

R_PWM 0x0702 0C00---0x0702 OFFF 1K

R_INTC 0x0702 1000---0x0702 13FF 1K

R_GPIO 0x0702 2000---0x0702 23FF 1K

R_UART 0x0708 0000---0x0708 03FF 1K

R_TWI 0x0708 1400---0x0708 17FF 1K

R_RSB 0x0708 3000---0x0708 33FF 1K

CPU Related

CPU_SYS_CFG 0x0810 0000---0x0810 O3FF 1K

TimeStamp_STA 0x0811 0000---0x0811 OFFF 4K

TimeStamp_CTRL 0x0812 0000---0x0812 OFFF 4K

CO_CPUX_CFG 0x0901 0000---0x0901 O3FF 1K

CO_CPUX_MBIST 0x0902 0000---0x0902 OFFF 4K

DRAM

DRAM SPACE 0x4000 0000---OxFFFF FFFF 3G
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3.2 CPUX Configuration

3.2.1 Overview

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

The CPUX_CFG module includes CO_CPUX_CFG and CPU_SUBSYS_CTRL.

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

The CPU_SUBSYS_CTRL module is used for the system resource control of CPU sub-system, such as GIC-400,JTAG.
Features:

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

¢ CPU related control: interface control, CP15 control, power on and power down control

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

*  CPU debug related register for control and status

3.2.2 Block Diagram

PMU DCDC_EN [ v N
DC-DC(A) ‘ ‘
~ PWR_SW | PWR_SW | PWR_Sw | PWR_SW
A 4 J A 4 A4 J
L2/SCU/DBG CPUO CPU1 CPU2 ‘ CPU ‘
15 | ps s | ps | s | os | [ 15 [ Ds |
GND GND gnd GiD GND
\
v v
| ! !
ClusterO
& J

Figure3- 1. 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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3.2.3 Operations and Functional Descriptions

3.2.3.1 Signal Description

For the detail of CPUX signal, please refer to ARM Cortex-A7 TRM.

3.2.3.2 L2 Idle Mode

When the L2 of Cluster needs to enter WFI mode, firstly make sure the CPU0/1/2/3 of Cluster enter WFI mode, which can
be checked through 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 checking whether the
STANDBYWFIL2 is high. Remember to set the ACINACTM to low when exiting the L2 idle mode.

3.2.3.3 CPUX Reset System

The CPUX reset includes core reset, power-on reset and H_Reset. And their scopes rank: core reset < power-on Reset <

H_Reset. The description of all reset signal in CPUX Reset System is as follows.

Table3- 1. Reset Signal Description

Reset signal

Description

CORE_RST

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

PWRON_RST

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

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

Including CORE_RST/ETM_RST/DBG_RST.

AXI2MBUS_RST

Reset the AXI2MBUS interface logic circuit.

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

ETM_RST Reset ETM debug logic circuit.

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

SOC_DBG_RST Reset all the debug logic including DBG_RST.

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

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

CPU_SUBSYS_RST

Including CO_H_RST/GIC-400/CPU_SUBSYS_CTRL.

3.2.3.4 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.
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3.2.4 Cluster Configuration Register List
Module Name Base Address
CPU_CFG 0x09010000
Register Name Offset Description
C_RST_CTRL 0x0000 Cluster Reset Control Register
C_CTRL_REGO 0x0010 Cluster Control RegisterO
C_CTRL_REG1 0x0014 Cluster Control Registerl
C_CTRL_REG2 0x0018 Cluster Control Register2
CACHE_CFG_REG 0x0024 Cache Configuration Register
C_CPU_STATUS 0x0080 Cluster CPU Status Register
L2_STATUS_REG 0x0084 Cluster L2 Status Register
DBG_REGO 0x00CO0 Cluster Debug Control Register0
DBG_REG1 0x00C4 Cluster Debug Control Registerl
3.2.5 Cluster Configuration Register Description
3.2.5.1 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 / / /
MBIST_RST
CPUBIST Reset
25 R/W 0x1 The reset signal is for test.
0: assert
1: de-assert
SOC_DBG_RST
" R/W ox1. Cluster SOC Debug Reset
0: assert
1: de-assert
ETM_RST
5320 R/W OxF Cluster ETM Reset Assert
0: assert
1: de-assert
19:16 R/W OxF DBG_RST
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Cluster Debug Reset Assert
0: assert
1: de-assert

15:9 / / /

L2_RST

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

1: de-assert

7:4 / / /

CORE_RESET

Cluster CPU[3:0] Reset Assert
3:0 R/W Ox1
0: assert

1: de-assert

3.2.5.2 Cluster Control Register0(Default Value:0x8000_0000)

Offset: 0x0010 Register Name: CO_CTRL_REGO
Bit Read/Write Default/Hex Description
SYSBAR_DISABLE.
Disable broadcasting of barriers onto system bus
0: Barriers are broadcast onto system bus,this requires an AMBA4
31 R/W 0x1 )
interconnect.
1: Barriers are not broadcast onto the system bus.This is compatible
with an AXI3 interconnect.
BROADCAST_INNER.
Enable broadcasting of Inner Shareable transactions
30 R/W 0x0 .
0: Inner shareable transactions are not broadcasted externally.
1: Inner shareable transactions are broadcasted externally.
BROADCAST_OUTER.
Enable broadcasting of outer shareable transactions
29 R/W 0x0 i
0: Outer Shareable transactions are not broadcasted externally.
0: Outer Shareable transactions are broadcasted externally.
BROADCAST_CACHE_MAINT
Enable broadcasting of cache maintenance operations to downstream
caches
28 R/W 0x0 0: Cache maintenance operations are not broadcasted to downstream
caches.
1: Cache maintenance operations are broadcasted to downstream
caches.
27:12 / / /
118 R/W O0x0 CI.315$_DIS.ABLE. .
Disable write access to some secure CP15 register.
7:5 / / /
R/W 0x0 L2_RST_DISABLE.
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Disable automatic L2 cache invalidate at reset.
0: L2 cache is reset by hardware.
1: L2 cache is not reset by hardware.

3:0

R/W

0x0

L1_RST_DISABLE.
Disable automatic Cluster CPU[3:0] L1 cache invalidate at reset.
0: L1 cache is reset by hardware.

1: L1 cache is not reset by hardware.

3.2.5.3 Cluster Control Registerl(Default Value:0x0000_0000)

Offset: 0x0014

Register Name: C_CTRL_REG1

Bit

Read/Write

Default/Hex

Description

31:2

/

/

/

R/W

0x0

CRM auto select slow frequency en.
0 : disable auto select
1: enable auto select

R/W

0x0

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

1: Snoop interface is inactive

3.2.5.4 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.

19:0 / / /

3.2.5.5 Cache Configuration Register(Default Value: 0x001A_001A)

Offset: 0x24

Register Name: CACHE_CFG_REG

Bit Read/Write Default/Hex Description
31:22 |/ / /
EMA_L2D
21:19 | R/W 0x3 -
L2 Cache SRAM EMA control port
EMAW_L2D
18:17 | R/W 0x1 -
L2 Cache SRAM EMAW control port
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EMAS_L2D
16 R/W 0x0 -
L2 Cache SRAM EMAS control port
156 |/ / /
EMA
5:3 R/W 0x3
Cache SRAM EMA control port
EMAW
2:1 R/W 0x1
Cache SRAM EMAW control port
EMAS
0 R/W 0x0

Cache SRAM EMAS control port

3.2.5.6 Cluster CPU Status Register(Default Value: 0x000E_0000)

Offset: 0x0080

Register Name: C_CPU_STATUS

Bit Read/Write Default/Hex Description
31:28 / / /
SMP_AMP
CPU[3:0] is in Symmetric Multiprocessing mode or Asymmetric
27:24 R 0x0 Multiprocessing mode.
0: AMP mode
1: SMP mode
23:20 / / /
STANDBYWEI.
Indicates if Cluster CPU[3:0] is in WFI standby mode.
19:16 R OxE
0: Processor not in WFI standby mode.
1: Processor in WFI standby mode
15:12 / / /
STANDBYWEFE.
Indicates if Cluster CPU[3:0] is in the WFE standby mode.
11:8 R 0x0
0: Processor not in WFE standby mode
1: Processor in WFE standby mode
7:1 / / /
STANDBYWEFIL2.
0 R X0 Indicates if the Cluster L2 memory system is in WFI standby mode.
0: Cluster L2 not in WFI standby mode
1: Cluster L2 in WFI standby mode

3.2.5.7 L2 Status Register (Default Value: 0x0000_0000)

Offset: 0x0084

Register Name: L2_STATUS_REG

Bit Read/Write Default/Hex Description
31:10 / / /
EVENTO
9 R 0x0 o
Event output. This bit is asserted HIGH for 3 clock cycles when any core
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in the cluster executes an SEV instruction.

8:0

/ /

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

Offset: 0x00CO

Register Name: DBG_REGO

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

0: Core is powered down

1: Core is powered up

3.2.5.9 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.
11:8 / / /
C_DBGNOPWRDWN.
74 R X0 No power-down request. Debugger has requested that processor is not
powered down.
Debug no power down[3:0].
C_DBGPWRUPREQ.
Power up request.
3.0 R 0x0 Debug power up request[3:0]

0: Do not request that the core is powered up

1: Request that the core is powered up

3.2.6 CPU Subsystem Control Register List

Module Name Base Address

CPU_SUBSYS_CTRL 0x08100000

Register Name Offset Description

GENER_CTRL_REGO 0x0000 General Control RegisterQ
GIC_JTAG_RST_CTRL 0x000C GIC and Jtag Reset Control Register
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CO_INT_EN 0x0010 ClusterO0 Interrupt Enable Control Register
IRQ_FIQ_STATUS 0x0014 GIC IRQ/FIQ Status Register
GENER_CTRL_REG2 0x0018 General Control Register2
3.2.7 CPU Subsystem Control Register Description
3.2.7.1 General Control RegisterO(Default Value: 0x0000_0000)
Offset: 0x0000 Register Name: GENER_CTRL_REGO
Bit Read/Write Default/Hex Description
31:2 / / /
1 R/W 0x0 Reserved
0 R/W O0x0 G.IC_CFGSD!SABLE. .
Disables write access to some secure GIC registers.
3.2.7.2 GIC and Jtag Reset Control Register(Default Value: 0x0000_0F07)
Offset: 0x000C Register Name: GIC_JTAG_RST_CTRL
Bit Read/Write Default/Hex Description
31:20 / / /
EXM_CLR[3:0]
19:16 R/W 0x0 .
Clear the status of interface, for debug
15:12 / / /
CS_RST
1 R/W ox1. CoreSight Reset.
0: assert
1: de-assert.
10 / / /
PORTRST
9 R/W ox1 Jtag portrst.
0: assert
1: de-assert.
TRST.
8 R/W ox1 Jtag trst.
0: assert
1: de-assert.
7:3 / / /
cluster0_corepll_rst
2 R/W 0x1 0: assert
1: de-assert.
1 R/W 0x1 Reserved
0 RAW ot G.IC_RESET.
Gic_reset_cpu_reg
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0: assert
1: de-assert.

3.2.7.3 Cluster 0 Interrupt Enable Register(Default Value: 0x0000_FFFF)

Offset: 0x0010

Register Name: CO_INT_EN

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

domain.

3.2.7.4 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 0x0 FIQ_OUT[15:0]
15:0 R/W 0x0 IRQ_OUT[15:0]

3.2.7.5 General Control Register2(Default Value: 0x0000_0000)

Offset: 0x0018

Register Name: GENER_CTRL_REG2

Bit Read/Write Default/Hex Description

31:17 / / /

16 R/W 0x0 CDBGRSTACK

15:1 / / /

0 R/W 0x0 CO_TSCLKCHANGE
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3.3 CCU

3.3.1 Overview

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

Features:

. 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

*  PLL Lock Control

3.3.2 Operations and Functional Descriptions

3.3.2.1 System Bus Tree

Figure 3-2 shows the block diagram of the system bus tree.
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Figure3- 2. System Bus Tree
The above system bus tree is used to introduce bus interface of every module. These modules can divide into two types:
bus master, slave. But a part of these modules can be not only used as bus master, but also as slave. DMA,
BIST_MST(Built-in Self Test Master), CE, CPUS(M4), CPUX(A7*4) and DS(debug interface) are as bus master that can
access corresponding register of every slave through bus. Every slave hangs in corresponding bus.
For example, CPU accesses to RTC module, the process is as follows: CPU instruction firstly passes AXI bus, then goes to
PSI bus through AXI2PSI bridge, then goes to AHBS bus through PSI2AHB bridge, and goes to APBS2 through AHB2APB,
finally RTC is operated based on relevant bus protocol . The access time from CPU to RTC , is relevant with the CPU
clock , AXI bus clock, PSI bus clock, AHBS bus clock and APBS2 bus clock. Any lower bus clock will lead to access time
very long.
DRAM supports 3 bus types, DRAM can interact directly with some modules through different bus without using CPU.
Red arrow indicates that those modules (CPUX,GPU,USB_OTG) access DRAM through AXI bus. Green arrow indicates
that those modules (USB_HOST,SMHCO0/1/2) access DRAM through AHB bus. Blue arrow indicates that those
modules(DE,CE,VE,G2D,DMA,NDFC,CSI) access DRAM through MBUS .
In above module, the clocks of these modules(such as TWI and UART) to be hung on APB2/APBS2 are from their
respective bus clock , however the clocks of most other modules are from related CLK register , such as DE_CLK_REG.

Each module clock requirement can refer to their module.

3.3.2.2 Bus Clock Tree

Figure 3-3 shows the block diagram of the bus clock tree.
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The bus clock tree diagram shows the various bus clock source, relevant divider factor, etc.

For example, the clock source of CPU is from PLL_CPU (48MHz ~ 2GHz), OSC_24M, RC_16M, RTC_32K, etc. The internal
AXI bus clock source is from the clock source of CPU , but on the base of CPU clock, two configurable divider
factors(M,N) are added to adjust the AXI bus clock.

The clock source of RTC_32K is from external 32 kHz, or internal RC_16M by 512 fractional frequency.

The bus clocks commonly are used as follows.

AXI: 13 of CPU frequency.

PSI. AHB1. AHB2. AHB3:200MHz.

PSI. AHB1. AHB2 is controlled by PSI_AHB1_AHB2_CFG_REG. AHB3 is controlled by AHB3_CFG_REG.

APB1. APB2: maximum of 100MHz, separately controlled by APB1_CFG_REG. APB2_CFG_REG.

AHBS: 200MHz.

APBS1. APBS2: maximum of 100MHz.

3.3.2.3 Module Clock Tree

Figure 3-5 and Figure 3-6 shows the block diagram of the module clock tree.
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3.3.2.4 Typical Applications

PLL Applications: Use the available clock sources to generate clock roots to the various parts of the chip.

Table3- 2. PLL Typical Applications

PLLs Typical Application Description
PLL_CPUX CPUX, CPUX_AXI Support DVFS

Support Spread Spectrum
PLL_DDR MBUS,DRAM

Not support linear frequency scaling

PLL_PERIO(2X)

MBUS, DE,G2D,CE,EMCE, NDFC, SMHCO0/1/2, SPI0/1,
MIPI_DSI_HOSTO

Support Spread Spectrum

Not support DVFS

PLL_PERIO(1X)

PSI,AHB1,AHB2,AHB3,APB1,APB2, DI,NDFC, SPI0/1,
MIPI_DSI_HOSTO, CSI0_MCLK, CSIO_TOP

Not support DVFS

PLL_PERI1(2X)

NDFC, SMHCO0/1/2,SP10/1, CSI0_MCLK

Not support DVFS

PLL_PERI1(1X)

NDFC, SPI0/1

Not support DVFS

PLL_VIDEOO(4X)

TCON_LCDO, MIPI_DSI_DPHYO

Not support DVFS

PLL_VIDEOO(1X)

TCON_LCDO, MIPI_DSI_DPHYO, CSI0_TOP_CLK,
CSI0_MCLK

Not support DVFS

PLL_VE

VE, CSIO_TOP

Not support DVFS

PLL_DE

DE, G2D

Not support DVFS

PLL_AUDIO(1X)

12S/PCMO,12S/PCM1, DMIC, AUDIO_CODEC(1X, 4X)

Not support DVFS

PLL_AUDIO(2X)

125/PCMO,12S/PCM1, DMIC, AUDIO_CODEC(1X, 4X)

Not support DVFS

PLL_AUDIO(4X)

125/PCMO,12S/PCM1, DMIC, AUDIO_CODEC(1X, 4X)

Not support DVFS

DVFS: Dynamic Voltage and Frequency Scaling.
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3.3.2.5 PLL Features
Table3- 3. PLL Features
Stable
Actual Operating | Spread Linear | Rate
PLLs Operating Pk-Pk duty Lock Time
Frequency Spectrum FM Control
Frequency
288M~5.0G
PLL_CPUX 288M~1800M No No No < 200ps Yes 1.5ms
(24*N)
24.576M
24.576M,
22.5792M Yes(MO
PLL_AUDIO 22.5792M Yes(Fractional-N) | No No < 200ps 500us
(24.576*4M 2)
(24*N/div1l/div2)
(22.5792*4M
180M~3.0G
PLL_PERIO(2X) 1.2G Yes No No < 200ps Yes 500us
(24*N/divl/div2)
180M~3.0G
PLL_PERIL1(2X) 1.2G Yes No No < 200ps Yes 500us
(24*N/divl/div2)
252M~3G
PLL_Video0O(4X) 192M~1200M Yes No No < 200ps Yes 500us
(24*N/Div)
252M~3G
PLL_Videol(4X) 192M~1200M Yes No No < 200ps Yes 500us
(24*N/Div)
180M~3G
PLL_VE 192M~800M Yes No No < 200ps Yes 500us
(24*N/divl/div2)
200Mhz~800Mhz(<
200ps)
180M~3G 800Mhz~1.3Ghz(<
PLL_DDR 192M~2000M Yes No No Yes 500us
(24*N/divl/div2) 140ps)
1.3Ghz~2.0Ghz(<
100ps)
180M~3G
PLL_GPU 180M~800M Yes No No < 200ps Yes 500us
(24*N/divl/div2)
180M~3G
PLL_DE 192M~600M Yes No No < 200ps Yes 500us
(24*N/divl/div2)
PLL_24M 180M~3G 24M No No No < 200ps Yes 500us
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3.3.3 Programming Guidelines

3.3.3.1PLL

In practical application, other PLLs do not support dynamic frequency scaling except for PLL_CPUX and PLL_GPU.
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 locked.
>  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_REG.
» Read the bit28 of PLL_CPUX_CTRL_REG, when it is 1, then CPUX PLL is locked.
>  Delay 20us.
(c).PLL_CPU from open to close:
»  Write 0 to the Enable bit of PLL_CPUX_CTRL_REG.
»  Write 0 to the bit29 of PLL_CPUX_CTRL_REG.

YV V V VYV

1]

— NOTE
Parameter definition of PLL formula: P is divider factor, N is multiplier factor. P changes exponentially, other factors
change by adding 1.
3.3.3.2 BUS
(1) When setting the BUS clock , you should set the division factor firstly, and after the division factor becomes valid,
switch the clock source. The clock source will be switched after at least three clock cycles.
(2) The BUS clock should not be dynamically changed in most applications.
3.3.3.3 Clock Switch
Make sure that the clock source output is valid before the clock source switch, and then set a proper divide ratio; after
the division factor becomes valid, switch the clock source.

3.3.3.4 Gating and Reset

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

The configuration of spread spectrum follows the following steps.

Step1l: Configure PLL_CTRL Register

According to PLL frequency and PLL frequency formula f = [(N + 1)/ (MO + 1) + X] * 24MHz, compute the value of divisor
MO and divisor M1, calculate factor N and decimal value X, and write MO, M1, N and PLL frequency to the PLL_CTRL
register.

Configure the SDM_Enable bit of the PLL_CTRL register to 1 to enable spread spectrum function.

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

Step2: Configure PLL_PAT Register

According to decimal value X and spread spectrum frequency(the bit[18:17] of the PLL_PAT register), calculate
WAVE_BOT (= 217 * X1) and WAVE_STEP (= 217 * (X2 =X1) / (24MHz/PREQ)*2).

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

Configure the spread spectrum clock source select bit(SDM_CLK_SEL) to 0 by default. But if the PLL_INPUT_DIV_M1 bit
of the PLL_CTRL register is 1, the bit should set to 1.

Write WAVE_BOT. WAVE_STEP. PREQ. SPR_FREQ_MODE and SDM_CLK_SEL to the PLL_PAT register, and configure
SIG_DELT_PAT_EN to 1.

Step3: Delay 20us

3.3.4 Register List

Module Name Base Address

ccMu 0x0300 1000

Register Name Offset Description

CCMU Register List

PLL_CPUX_CTRL_REG 0x0000 PLL_CPUX Control Register
PLL_DDR_CTRL_REG 0x0010 PLL_DDR Control Register
PLL_PERIO_CTRL_REG 0x0020 PLL_PERIO Control Register
PLL_PERI1_CTRL_REG 0x0028 PLL_PERI1 Control Register
PLL_GPU_CTRL_REG 0x0030 PLL_GPU Control Register
PLL_VIDEOO_CTRL_REG 0x0040 PLL_VIDEOO Control Register
PLL_VIDEO1 _CTRL_REG 0x0048 PLL_VIDEO1 Control Register
PLL_ VE_CTRL_REG 0x0058 PLL_VE Control Register
PLL_DE_CTRL_REG 0x0060 PLL_DE Control Register
PLL_AUDIO_CTRL_REG 0x0078 PLL_AUDIO Control Register
PLL_24M_CTRL_REG 0x00B8 PLL_24M Control Register
PLL_DDR_PAT_CTRL_REG 0x0110 PLL_DDR Pattern Control Register
PLL_PERIO_PATO_CTRL_REG 0x0120 PLL_PERIO Pattern0 Control Register
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PLL_PERIO_PAT1_CTRL_REG 0x0124 PLL_PERIO Patternl Control Register
PLL_PERI1_PATO_CTRL_REG 0x0128 PLL_PERI1 Pattern0 Control Register
PLL_PERI1_PAT1_CTRL_REG 0x012C PLL_PERI1 Patternl Control Register
PLL_GPUO_PATO_CTRL_REG 0x0130 PLL_GPUO Pattern0 Control Register
PLL_GPUO_PAT1_CTRL_REG 0x0134 PLL_GPUO Patternl Control Register
PLL_VIDEOO_PATO_CTRL_REG 0x0140 PLL_VIDEOO PatternO Control Register
PLL_VIDEOO_PAT1_CTRL_REG 0x0144 PLL_VIDEOO Patternl Control Register
PLL_VIDEO1_PATO_CTRL_REG 0x0148 PLL_VIDEO1 PatternO Control Register
PLL_VIDEO1_PAT1_CTRL_REG 0x014C PLL_VIDEOL1 Patternl Control Register
PLL_VE_PATO_CTRL_REG 0x0158 PLL_VE Pattern0 Control Register
PLL_VE_PAT1_CTRL_REG 0x015C PLL_VE Patternl Control Register
PLL_DE_PATO_CTRL_REG 0x0160 PLL_DE PatternO Control Register
PLL_DE_PAT1_CTRL_REG 0x0164 PLL_DE Patternl Control Register
PLL_AUDIO_PATO_CTRL_REG 0x0178 PLL_AUDIO Pattern0 Control Register
PLL_AUDIO_PAT1_CTRL_REG 0x017C PLL_AUDIO Patternl Control Register
PLL_CPUX_BIAS_REG 0x0300 PLL_CPUX Bias Register
PLL_DDR_BIAS_REG 0x0310 PLL_DDR Bias Register
PLL_PERIO_BIAS_REG 0x0320 PLL_PERIO Bias Register
PLL_PERI1_BIAS_REG 0x0328 PLL_PERI1 Bias Register
PLL_GPUO_BIAS REG 0x0330 PLL_GPUO Bias Register
PLL_VIDEOO_BIAS_REG 0x0340 PLL_VIDEOO Bias Register
PLL_VIDEO1_BIAS_REG 0x0348 PLL_VIDEOL1 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_24M_BIAS REG 0x03B8 PLL_24M Bias Register
PLL_CPUX_TUN_REG 0x0400 PLL_ CPUX Tuning Register
CO_CPUX_AXI_CFG_REG 0x0500 CPUX_AXI Configuration Register
PSI_AHB1_AHB2_CFG_REG 0x0510 PSI_AHB1_AHB2 Configuration Register
AHB3_CFG_REG 0x051C AHB3 Configuration Register
APB1_CFG_REG 0x0520 APB1 Configuration Register
APB2_CFG_REG 0x0524 APB2 Configuration Register
MBUS_CFG_REG 0x0540 MBUS Configuration Register
DE_CLK_REG 0x0600 DE Clock Register
DE_BGR_REG 0x060C DE Bus Gating Reset Register
G2D_CLK_REG 0x0630 G2D Clock Register
G2D_BGR_REG 0x063C G2D Bus Gating Reset Register
GPU_CORE_CLK_REG 0x0670 GPU Clock Register
GPU_BGR_REG 0x067C GPU Bus Gating Reset Register
CE_CLK_REG 0x0680 CE Clock Register
CE_BGR_REG 0x068C CE Bus Gating Reset Register
VE_CLK_REG 0x0690 VE Clock Register
VE_BGR_REG 0x069C VE Bus Gating Reset Register
EMCE_CLK_REG 0x06B0 EMCE Clock Register
EMCE_BGR_REG 0x06BC EMCE Bus Gating Reset Register
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DMA_BGR_REG 0x070C DMA Bus Gating Reset Register
MSGBOX_BGR_REG 0x071C MSGBOX Bus Gating Reset Register
SPINLOCK_BGR_REG 0x072C SPINLOCK Bus Gating Reset Register
HSTIMER_BGR_REG 0x073C HSTIMER Bus Gating Reset Register
AVS_CLK_REG 0x0740 AVS Clock Register
DBGSYS_BGR_REG 0x078C DBGSYS Bus Gating Reset Register
PSI_BGR_REG 0x079C PSI Bus Gating Reset Register
PWM_BGR_REG 0x07AC PWM Bus Gating Reset Register
IOMMU_BGR_REG 0x07BC IOMMU Bus Gating Reset Register
DRAM_CLK_REG 0x0800 DRAM Clock Register
MBUS_MAT_CLK_GATING_REG 0x0804 MBUS Master Clock Gating Register
DRAM_BGR_REG 0x080C DRAM Bus Gating Reset Register
NDFC_CLKO_REG 0x0810 NDFC_ClockO Register
NDFC_CLK1_REG 0x0814 NDFC_Clock1 Register
NDFC_BGR_REG 0x082C NDFC Bus Gating Reset Register
SMHCO_CLK_REG 0x0830 SMHCO Clock Register
SMHC1_CLK REG 0x0834 SMHC1 Clock Register
SMHC2_CLK_REG 0x0838 SMHC2 Clock Register
SMHC_BGR_REG 0x084C SMHC Bus Gating Reset Register
UART_BGR_REG 0x090C UART Bus Gating Reset Register
TWI_BGR_REG 0x091C TWI Bus Gating Reset Register
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 0x09EC GPADC Bus Gating Reset Register
THS_BGR_REG 0x09FC THS Bus Gating Reset Register
12S/PCMO_CLK_REG 0x0A10 12S/PCMO Clock Register
12S/PCM1_CLK_REG 0x0A14 12S/PCM1 Clock Register
12S/PCM_BGR_REG O0x0A1C 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 Register
AUDIO_CODEC_4X_CLK_REG 0x0A54 AUDIO CODEC 4X Clock Register
AUDIO_CODEC_BGR_REG 0x0A5C AUDIO CODEC Bus Gating Reset Register
USBO_CLK_REG 0x0A70 USBO Clock Register
USB1_CLK_REG 0x0A74 USB1 Clock Register
USB_BGR_REG 0x0A8C USB Bus Gating Reset Register
MIPI_DSI_DPHYO_HS_CLK_REG 0x0B20 MIPI DSI DPHYO High Speed Clock Register
MIPI_DSI_HOSTO_CLK REG 0x0B24 MIPI DSI HostO Clock Register
MIPI_BGR_REG 0x0B4C MIPI DSI BUS GATING RESET Register
DISPLAY_IF_TOP_BGR_REG 0x0B5C DISPLAY_IF_TOP BUS GATING RESET Register
TCON_LCD_CLK_REG 0x0B60 TCON LCD Clock Register
TCON_LCD_BGR_REG 0x0B7C TCON LCD BUS GATING RESET Register
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LVDS_BGR_REG 0x0BAC LVDS 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
CCMU_SEC_SWITCH_REG O0xOF00 CCMU 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
MOD_SPE_CLK_REG 0x0F30 Module Special Clock Register
HOSC_OUTPUT_CTRL_REG O0xOF40 HOSC Output Control Register

3.3.5 CCU Register Description

3.3.5.1 PLL_CPUX Control Register (Default Value: 0x0A00_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= InputFreg*N/P.

Where, the range of PLL_CPUX output clock is 200MHz~3GHz.

When 24MHz oscillator is in used, and bit[23] = 0, Its default value is
408MHz.

30 / /

/

29 R/W 0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28 R 0x0

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

27 R/W Ox1

PLL_OUTPUT_ENABLE
0:Disable
1:Enable

It is used to control the PLL output enabling.

26:24 | R/W 0x2

PLL_LOCK_TIME

PLL Lock Time

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

Not recommended to modify the value.

23 R/W 0x0

PLL Input Sel
0:PLL_24M
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1:HOSC

22:18 |/ / /

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.

17:16 | R/W 0x0

PLL_FACTOR_N

PLL Factor N

15:8 R/W 0x10 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

7:0 / / /

3.3.5.2 PLL_DDR Control Register (Default Value: 0x0800_2301)

Offset: 0x0010 Register Name: PLL_DDR_CTRL_REG
Bit Read/Write Default/Hex Description

PLL_ENABLE

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

The PLL_DDR = InputFreq*N/MO0/M1.
When 24MHz oscillator is in used, PLL_DDR is 432MHz by default.

30 / / /

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

29 R/W 0x0

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

PLL_OUTPUT_ENABLE
0:Disable
1:Enable

It is used to control the PLL output enabling.

27 R/W 0x1

26:25 | / / /

PLL_SDM_ENABLE.
24 R/W 0x0 0: Disable.
1: Enable.

PLL Input Sel
23 R/W 0x0 0:PLL_24M
1:HOSC
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22:16 |/ / /

PLL_FACTOR_N

PLL Factor N

15:8 R/W 0x23 N= PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

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

7:2 / / /

PLL_INPUT_DIV_M1
PLL Input Div M1

1 R/W 0x0
M1=PLL_INPUT_DIV_M1 +1
PLL_INPUT_DIV_M1is from 0 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.

3.3.5.3 PLL_PERIO Control Register (Default Value: 0x0800_3100)

Offset: 0x0020 Register Name: PLL_PERIO_CTRL_REG

Bit Read/Write Default/Hex Description

PLL_ENABLE

0: Disable

1: Enable

The PLL_PERIO(2X) = InputFreq*N/M0/M1

31 R/W 0x0 The PLL_PERIO(1X) = InputFreq*N/M0/M1/2

When the 24MHz oscillator is in used and bit[23] = 0, PLL_PERIO(2X) is
1.2GHz by default.

PLL_PERIO(2X) output clock should be 1.2GHz. It is not suggested to modify
the value.

30 / / /

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

29 R/W 0x0

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

PLL_OUTPUT_ENABLE
0:Disable
1:Enable

It is used to control the PLL output enabling.

27 R/W 0x1

26:24 |/ / /

PLL Input Sel
23 R/W 0x0 0:PLL_24M
1:HOSC
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22:16 |/ / /

PLL_FACTOR_N

PLL Factor N

15:8 R/W 0x31 N= PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

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

7:2 / / /

PLL_INPUT_DIV_M1
PLL Input Div M1

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

0 R/W 0x0

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

3.3.5.4 PLL_PERI1 Control Register (Default Value: 0x0800_3100)

Offset: 0x0028 Register Name: PLL_PERI1_CTRL_REG

Bit Read/Write Default/Hex Description

PLL_ENABLE

0: Disable

1: Enable

The PLL_PERIO(2X) = InputFreq*N/M0/M1

31 R/W 0x0 The PLL_PERIO(1X) = InputFreq*N/M0/M1/2

When the 24MHz oscillator is in used and bit[23] = 0, PLL_PERIO(2X) is
1.2GHz by default.

PLL_PERIO(2X) output clock should be 1.2GHz. It is not suggested to modify
the value.

30 / / /

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

29 R/W 0x0

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

PLL_OUTPUT_ENABLE
0:Disable
1:Enable

It is used to control the PLL output enabling.

27 R/W 0x1

26:25 |/ / /

PLL_SDM_ENABLE
24 R/W 0x0 0: Disable
1: Enable
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23 R/W 0x0

PLL Input Sel
0:PLL_24M
1:HOSC

22:16 |/ /

/

15:8 R/W 0x31

PLL_FACTOR_N

PLL Factor N

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

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

7:2 / /

/

1 R/W 0x0

PLL_INPUT_DIV_M1

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

0 R/W 0x0

PLL_OUTPUT_DIV_MO

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

3.3.5.5 PLL_GPU Control Register (Default Value: 0x0800_2301)

Offset: 0x0030

Register Name: PLL_GPU_CTRL_REG

Bit Read/Write Default/Hex

Description

31 R/W 0x0

PLL_ENABLE

0: Disable

1: Enable

The PLL_GPU = 24MHz*N/MO0/M1.

When HOSC is equal to 24MHz and bit[23] is equal to 0, PLL_GPU is 432MHz
by default.

30 / /

/

29 R/W 0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28 R 0x0

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

27 R/W 0x1

PLL_OUTPUT_ENABLE
0:Disable
1:Enable

It is used to control the PLL output enabling.

26:25 |/ /

/

24 R/W 0x0

PLL_ SDM_ENABLE
0: Disable
1: Enable
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23

R/W

0x0

PLL Input Sel
0:PLL_24M
1:HOSC

22:16

/

15:8

R/W

0x23

PLL_FACTOR_N

PLL Factor N

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

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

7:2

/

R/W

0x0

PLL_INPUT_DIV_M1

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

R/W

Ox1

PLL_OUTPUT_DIV_MO

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

3.3.5.6 PLL_VIDEOO Control Register (Default Value: 0x0800_6203)

Offset: 0x0040

Register Name: PLL_VIDEOO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

For application,

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

PLL_VIDEOO(1X)=24MHz*N/M/4.

When HOSC is 24MHz and bit[23] = 0, PLL_VIDEOO(4X) is 1188MHz by
default.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

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

27

R/W

Ox1

PLL_OUTPUT_ENABLE
0:Disable
1:Enable

It is used to control the PLL output enabling.

26:25

/

/

/

24

R/W

0x0

PLL_SDM_ENABLE
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0: Disable
1: Enable

23

R/W

0x0

PLL Input Sel
0:PLL_24M
1:HOSC

22:16

/

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 only for test.)
MO=PLL_OUTPUT DIV_D+1
PLL_OUTPUT_DIV_D is from O to 1.

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

3.3.5.7 PLL_VIDEO1 Control Register (Default Value: 0x0800_6203)

Offset: 0x0048

Register Name: PLL_VIDEO1_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

When PLL_24M Bypass,

PLL_VIDEO1(4X)=InputFreq*N/M.

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

When HOSC is 24MHz and bit[23] = 0, PLL_VIDEOO(4X) is 1188MHz by
default.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

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

27

R/W

Ox1

PLL_OUTPUT_ENABLE
0:Disable
1:Enable
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It is used to control the PLL output enabling.

26:25 | / /

/

24 R/W 0x0

PLL_SDM_ENABLE
0: Disable
1: Enable

23 R/W 0x0

PLL Input Sel
0:PLL_24M
1:HOSC

22:16 |/ /

/

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 0x1

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 0x1

PLL_OUTPUT_DIV_D

PLL Output Div D( This factor is only for test.)
MO=PLL_OUTPUT DIV _D+1
PLL_OUTPUT_DIV_MO is from O to 1.

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

3.3.5.8 PLL_VE Control Register (Default Value: 0x0800_2301)

Offset: 0x0058

Register Name: PLL_VE_CTRL_REG

Bit Read/Write Default/Hex

Description

31 R/W 0x0

PLL_ENABLE

0: Disable

1: Enable

The PLL_VE = InputFreq*N/M0/M1.

When HOSC is 24MHz and bit[23] =0, PLL_VE is 432MHz 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 R/W 0x1

PLL_OUTPUT_ENABLE
0:Disable
1:Enable
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It is used to control the PLL output enabling.

26:25 | / /

/

24 R/W 0x0

PLL_SDM_ENABLE
0: Disable
1: Enable

23 R/W 0x0

PLL Input Sel
0:PLL_24M
1:HOSC

22:16 |/ /

/

15:8 R/W 0x23

PLL_FACTOR_N

PLL Factor N

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

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

7:2 / /

/

1 R/W 0x0

PLL_INPUT_DIV_M1

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

0 R/W 0x1

PLL_OUTPUT_DIV_MO

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

3.3.5.9 PLL_DE Control Register (Default Value: 0x0800_2301)

Offset: 0x0060

Register Name: PLL_DE_CTRL_REG

Bit Read/Write Default/Hex

Description

31 R/W 0x0

PLL_ENABLE

0: Disable

1: Enable

The PLL_DE = InputFreg*N/MO0/M1.

When HOSC is 24MHz and bit[23] = 0, PLL_DE is 432MHz 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 R/W Ox1

PLL_OUTPUT_ENABLE
0:Disable
1:Enable

It is used to control the PLL output enabling.
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26:25

/

24

R/W

0x0

PLL_SDM_ENABLE
0: Disable
1: Enable

23

R/W

0x0

PLL Input Sel
0:PLL_24M
1:HOSC

22:16

/

15:8

R/W

0x23

PLL_FACTOR_N

PLL Factor N

N=PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

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

7:2

/

R/W

0x0

PLL_INPUT_DIV_M1

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

R/W

Ox1

PLL_OUTPUT_DIV_MO

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

3.3.5.10 PLL_AUDIO Control Register (Default Value: 0x0814_2A01)

Offset: 0x0078

Register Name: PLL_AUDIO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE

0: Disable

1: Enable

This PLL is for Audio.

The PLL_AUDIO = InputFreg*N/(Input_div+1)/(Output_div+1)/(P+1).
PLL_AUDIO(2X)= InputFreq *N/(Input_div+1)/4

PLL_AUDIO(4X) = InputFreq *N/(Input_div+1)/2

When HOSC is 24MHz and bit[23] = 0, PLL_AUDIO is 24.5714 MHz by
default.

30

/

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

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

27

R/W

Ox1

PLL_OUTPUT_ENABLE
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0:Disable
1:Enable
It is used to control the PLL output enabling.

26:25 | / / /

PLL_SDM_ENABLE
24 R/W 0x0 0: Disable
1: Enable

PLL Input Sel
23 R/W 0x0 0:PLL_24M
1:HOSC

22 / / /

PLL_POST_DIV_T

PLL Post-div T
T=PLL_POST_DIV_T +1
PLL_POST_DIV_T is from 0 to 63.

21:16 | R/W 0x14

PLL_FACTOR_N

PLL Factor N

15:8 R/W 0x2A N= PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

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

7:2 / / /

PLL_INPUT_DIV_M1
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.

3.3.5.11 PLL_24M Control Register (Default: 0x2893_3101)

Offset: 0Ox00B8 Register Name: PLL_24M_CTRL_REG
Bit Read/Write Default/Hex Description

PLL_ENABLE.

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

The PLL_24M = HOSC*N/MO0O/M1/P.
This PLL default value is 24M

In order to obtain the equal Duty ratio of clock, MO need to be set to 1.

30 / / /
LOCK_ENABLE
Lock Enable
29 R/W 0x1 )
0: Disable
1: Enable
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28

0x0

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

27

R/W

Ox1

PLL_OUTPUT_ENABLE

0:Disable

1:Enable

It is used to control the PLL output enabling.

26:24

/

23

R/W

Ox1

PLL_BYP
0:PLL Output
1:Bypass

22

/

21:16

R/W

0x13

PLL_POST_DIV_P.

PLL Post-div P.
P=PLL_POST_DIV_P +1
PLL_POST_DIV_P is from 0 to 63.

15:8

R/W

0x31

PLL_FACTOR_N

PLL Factor N.

N=PLL_FACTOR_N +1
PLL_FACTOR_Nis from 0 to 254.

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

7:2

/

R/W

0x0

PLL_INPUT_DIV_M1.

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

R/W

0x1

PLL_OUTPUT_DIV_MO.

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

3.3.5.12 PLL_DDR Pattern Control Register (Default Value: 0x0000_0000)

Offset: 0x0110

Register Name: PLL_DDR_PAT_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable

30:29

R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1 bit)

11: Triangular(n bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step
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19

R/W

0x0

SDM_CLK_SEL

SDM Clock Select

0: 24MHz

1: 12MHz

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

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 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_PERIO Pattern0 Control Register (Default: 0x0000_0000)

Offset: 0x0120

Register Name: PLL_PERIO_PATO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.

30:29

R/W

0x0

SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0

01: DC=1

10: Triangular(1bit)

11: Triangular(nbit)

28:20

R/W

0x0

WAVE_STEP.
Wave Step.

19

R/W

0x0

SDM_CLK_SEL

SDM Clock Select

0: 24MHz

1: 12MHz

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

18:17

R/W

0x0

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

16:0

R/W

0x0

WAVE_BOT.
Wave Bottom.

3.3.5.14 PLL_PERIO Patternl Control Register (Default: 0x0000_0000)

Offset: 0x0124

Register Name: PLL_PERIO_PAT1_ CTRL_REG
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Bit Read/Write Default/Hex Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN.
23:21 |/ / /
20 R/W 0x0 FRAC_EN.
19:17 | / / /
16:0 R/W 0x0 FRAC_IN.
3.3.5.15 PLL_PERI1 PatternO Control Register (Default Value: 0x0000_0000)
Offset: 0x0128 Register Name: PLL_PERI1_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
a1 R/W 0x0 S.IG_DELT_PAT_EN
Sigma-Delta Pattern Enable
SPR_FREQ_MODE
Spread Frequency Mode
30:29 | R/W 0x0 00: 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_M1 is 1,this register is set to 1.
FREQ
Frequency
18:17 | R/W 0x0 00:31.5 khz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
16:0 | R/W 0x0 WAVE_BOT
Wave Bottom
3.3.5.16 PLL_PERI1 Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x012C Register Name: PLL_PERI1_PAT1_CTRL_REG
Bit Read/Write Default/Hex Description
31:25 | / / /
24 R/W 0x0 DITHER_EN
23:21 |/ / /
20 R/W 0x0 FRAC_EN
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19:17 |/ / /
16:0 R/W 0x0 FRAC_IN
3.3.5.17 PLL_GPUO Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0130 Register Name: PLL_GPUO_PATO_CTRL_REG
Bit Read/Write Default/Hex Description
21 R/W 00 S.IG_DELT_PAT_EN
Sigma-Delta Pattern Enable
SPR_FREQ_MODE
Spread Frequency Mode
30:29 | R/W 0x0 00: DC=0
01: DC=1
10: Triangular(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_M1 is 1,this register is set to 1.
FREQ
Frequency
18:17 | R/W 0x0 00:31.5 khz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
16:0 R/W 0x0 WAVE_BOT
Wave Bottom
3.3.5.18 PLL_GPUO Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x0134 Register Name: PLL_GPUO_PAT1_CTRL_REG
Bit Read/Write Default/Hex | Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN
23:21 |/ / /
20 R/W 0x0 FRAC_EN
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN
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3.3.5.19 PLL_VIDEOO Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0140 Register Name: PLL_VIDEOO_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
a1 RAW 00 S.IG_DELT_PAT_EN

Sigma-Delta Pattern Enable
SPR_FREQ_MODE
Spread Frequency Mode
30:29 | R/W 0x0 00: DE=0
01: DC=1
10: Triangular(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.
FREQ
Frequency
18:17 | R/W 0x0 00:31.5 khz
01:32 kHz
10: 32.5 kHz
11: 33 kHz
16:0 | R/W 0x0 WAVE_BOT
Wave Bottom
3.3.5.20 PLL_VIDEOO Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x0144 Register Name: PLL_VIDEOO_PAT1_CTRL_REG
Bit Read/Write Default/Hex | Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN
23:21 |/ / /
20 R/W 0x0 FRAC_EN
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN
3.3.5.21 PLL_VIDEOL1 Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0148 Register Name: PLL_VIDEO1_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
31 R/W 0x0 SIG_DELT_PAT_EN
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Sigma-Delta Pattern Enable
SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0
30:29 | R/W 0x0
01: DC=1
10: Triangular(2 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_ML1 is 1, this register is set to 1.
FREQ
Frequency
00: 31.5 kHz
18:17 | R/W 0x0
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
WAVE_BOT
16:0 R/W 0x0 -
Wave Bottom
3.3.5.22 PLL_VIDEOL1 Patternl Control Register (Default Value: 0x0000_0000)
Offset: 0x014C Register Name: PLL_VIDEO1_PAT1_CTRL_REG
Bit Read/Write Default/Hex Description
31:25 |/ / /
24 R/W 0x0 DITHER_EN
23:21 |/ / /
20 R/W 0x0 FRAC_EN
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN
3.3.5.23 PLL_VE Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0158 Register Name: PLL_VE_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
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
18:17 | R/W 0x0
01: 32 kHz
10: 32.5 kHz
11: 33 kHz
WAVE_BOT
16:0 R/W 0x0 -
Wave Bottom
3.3.5.24 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
3.3.5.25 PLL_DE Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0160 Register Name: PLL_DE_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
11: Triangular
WAVE_STEP
28:20 | R/W 0x0 -
Wave Step
19 R/W 0x0 SDM_CLK_SEL
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SDM Clock Select
0: 24MHz
1: 12MHz
When PLL_INPUT_DIV_M1 is 1, this register is set to 1.
FREQ
Frequency
00: 31.5 kHz
18:17 | R/W 0x0
01: 32 kHz
10:32.5 kHz
11: 33 kHz
16:0 R/W 0x0 WAVE_BOT
Wave Bottom
3.3.5.26 PLL_DE Pattern1 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
23:221 |/ / /
20 R/W 0x0 FRAC_EN
19:17 |/ / /
16:0 R/W 0x0 FRAC_IN
3.3.5.27 PLL_AUDIO Pattern0 Control Register (Default Value: 0x0000_0000)
Offset: 0x0178 Register Name: PLL_AUDIO_PATO_CTRL_REG
Bit Read/Write Default/Hex | Description
21 R/W 00 SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable
SPR_FREQ_MODE
Spread Frequency Mode
30:29 | R/W 0x0 00: DE=0
01: DC=1
10: Triangular
11: Triangular
28:20 | R/W 0x0 WAVE_STEP
Wave Step
SDM_CLK_SEL
SDM Clock Select
19 R/W 0x0 0: 24MHz
1: 12MHz
When PLL_INPUT_DIV_ML1 is 1, this register is set to 1.
18:17 | R/W 0x0 FREQ
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Frequency
00: 31.5 kHz
01: 32 kHz
10:32.5 kHz
11: 33 kHz
16:0 | R/W 0x0 WAVE_BOT
Wave Bottom
3.3.5.28 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
3.3.5.29 PLL_CPUX Bias Register (Default Value: 0x8010_0000)
Offset: 0x0300 Register Name: PLL_CPUX_BIAS_REG
Bit Read/Write | Default/Hex Description
31 R/W Ox1 VCO_RST .
VCO reset in
30:21 |/ / /
2016 | R/W 0x10 PLL_BIAS_CURRENT
PLL current bias control [4:0], CPU_CP
150 |/ / /
3.3.5.30 PLL_DDR Bias Register (Default Value: 0x0003_0000)
Offset: 0x0310 Register Name: PLL_DDR_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
20:16 | R/W 0x3 PLL—E_“AS—CTRL
PLL bias control [4:0]
15:0 / / /
3.3.5.31 PLL_PERIO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0320 ‘ Register Name: PLL_PERIO_BIAS_REG
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Bit Read/Write | Default/Hex Description
31:21 |/ / /

PLL_BIAS_CTRL
20:16 | R/W 0x3 _

PLL bias control [4:0]
15:0 |/ / /
3.3.5.32 PLL_PERI1 Bias Register (Default Value: 0x0003_0000)
Offset: 0x0328 Register Name: PLL_PERI1_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /

PLL_BIAS_CTRL
20:16 | R/W 0x3 .

PLL bias control [4:0]
15:0 |/ / /
3.3.5.33 PLL_GPUO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0330 Register Name: PLL_GPUO_BIAS_REG
Bit Read/Write | Default/Hex Description
31:21 |/ / /

PLL_BIAS_CTRL
20:16 | R/W 0x3 -7

PLL bias control [4:0]
15:0 |/ / /
3.3.5.34 PLL_VIDEOO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0340 Register Name: PLL_VIDEOO_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /

PLL BIAS_CTRL
20:16 | R/W 0x3 -7

PLL bias control [4:0]
15:0 |/ / /
3.3.5.35 PLL_VIDEOL1 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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3.3.5.36 PLL_VE Bias Register (Default Value: 0x0003_0000)
Offset: 0x0358 Register Name: PLL_VE_BIAS_REG
Bit Read/Write | Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL
20:16 | R/W 0x3 .
PLL bias control [4:0]
15:0 |/ / /
3.3.5.37 PLL_DE Bias Register (Default Value: 0x0003_0000)
Offset: 0x0360 Register Name: PLL_DE_BIAS_REG
Bit Read/Write | Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL
20:16 | R/W 0x3 _
PLL bias control [4:0]
15:0 |/ / /
3.3.5.38 PLL_AUDIO Bias Register (Default Value: 0x0003_0000)
Offset: 0x0378 Register Name: PLL_AUDIO_BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
PLL_BIAS_CTRL
20:16 | R/W 0x3 - -
PLL bias control [4:0]
15:0 |/ / /
3.3.5.39 PLL_24M Bias Register (Default: 0x0003_0000)
Offset: 0x03B8 Register Name: PLL_24M _BIAS_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
20:16 | R/W 0x3 PLL_BIAS_CTRL.
PLL bias control [4:0].
15:0 |/ / /
3.3.5.40 PLL_CPUX Tuning Register (Default Value: 0x4440_4000)
Offset: 0x0400 Register Name: PLL_CPUX_TUN_REG
Bit Read/Write Default/Hex Description
31 / / /
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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]
C_0D0
15 R/W 0x0 .
C-REG-0DO for verify
C_B_IN
14:8 R/W 0x40 .
C-B-IN [6:0] for verify
C _0D1
7 R/W 0x0 - _
C-REG-ODL1 for verify
C B OoUuT
6:0 RO 0x0 -~ .
C-B-OUT [6:0] for verify
3.3.5.41 CPUX_AXI Configuration Register (Default Value: 0x0000_0301)
Offset: 0x0500 Register Name: CPUX_AXI_CFG_REG
Bit Read/Write Default/Hex Description
31:26 |/ / /
CLK_SRC_SEL
Clock Source Select
00: 0sC24M
01: RTC_32K
25:24 | R/W 0x0 10: RC16M
11: PLL_CPUX
CPUX Clock = Clock Source
CPUX_AXI Clock = Clock Source/M
CPUX _APB Clock = Clock Source/N
23:10 |/ / /
CPUX _APB_FACTOR_N
0:/1
9:8 R/W 0x3 /
1: 2
2&3: /4
7:2 / / /
FACTOR_M
1.0 R/W Ox1 Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 4.
3.3.5.42 PSI_AHB1_AHB2 Configuration Register (Default Value: 0x0000_0000)
Offset: 0x0510 Register Name: PSI_AHB1_AHB2_CFG_REG
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Bit Read/Write Default/Hex

Description

31:26 |/ /

/

25:24 | R/W 0x0

CLK_SRC_SEL
Clock Source Select
00: 0SC24M

01: RTC_32K

10: RC16M

11: PLL_PERIO(1X)

PSI_AHB1_AHB2 CLK = Clock Source/M/N.

23:10 |/ /

/

9:8 R/W 0x0

FACTOR_N
Factor N
00:1
01:2

10: 4

11: 8

7:2 / /

/

1:0 R/W 0x0

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

3.3.5.43 AHB3 Configuration Register (Default Value: 0x0000_0000)

Offset: 0x051C

Register Name: AHB3_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: PSI

11: PLL_PERIO(1X)

AHB3 CLK = Clock Source/M/N.

23:10 | / /

/

9:8 R/W 0x0

FACTOR_N
Factor N
00:1
01:2

10: 4
11:8

7:2 / /

/

1:0 R/W 0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 4.
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3.3.5.44 APB1 Configuration Register (Default Value: 0x0000_0000)

Offset: 0x520

Register Name: APB1_CFG_REG

Bit Read/Write Default/Hex

Description

31:26 |/ /

/

25:24 | R/W 0x0

CLK_SRC_SEL

Clock Source Select

00: 0SC24M

01: 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.

3.3.5.45 APB2 Configuration Register (Default Value: 0x0000_0000)

Offset: 0x524

Register Name: APB2_CFG_REG

Bit Read/Write | Default/Hex

Description

31:26 | / /

/

25:24 | R/W 0x0

CLK_SRC_SEL

Clock Source Select

00: 0SC24M

01: 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
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Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 4.

3.3.5.46 MBUS Configuration Register (Default Value: 0xC000_0000)

Offset: 0x540

Register Name: MBUS_CFG_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

Ox1

CLK_GATING
Gating Special Clock

0: Clock is OFF

1: Clock is ON

MBUS CLK = Clock Source/M.

30

R/W

Ox1

MBUS_RST
MBUS Reset
0: Assert

1: De-assert

29:26

/

25:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
00: 0SC24M

01: PLL_PERIO(2X)
10: PLL_DDR

11: /

23:3

/

2:0

R/W

0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 8.

3.3.5.47 DE Clock Register (Default Value: 0x0000_0000)

Offset: 0x0600

Register Name: DE_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M.

30:25

/

24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
0: PLL_DE

1: PLL_PERIO(2X)

23:4

/

/

/

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.
3.3.5.48 DE Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x060C Register Name: DE_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
DE_RST
16 R/W 0x0 DE Reset
0: Assert
1: De-assert
151 |/ / /
DE_GATING
Gating Clock For DE
0 R/W 0x0
0: Mask
1: Pass
3.3.5.49 G2D Clock Register (Default: 0x0000_0000)
Offset: 0x0630 Register Name: G2D_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 O0x0 Clock Source Select
0: PLL_DE
1: PLL_PERIO(2X)
234 |/ / /
FACTOR_M
3:0 R/W 0x0 Factor M.(M=FACTOR_M +1)
FACTOR_M is from O to 15.
3.3.5.50 G2D Bus Gating Reset Register (Default: 0x0000_0000)
Offset: 0x063C Register Name: G2D _BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
16 R/W 0x0 G2D_RST.
G2D Reset.
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0: Assert
1: De-assert

15:1 |/

/

0 R/W

0x0

G2D_GATING.
Gating Clock For G2D
0: Mask

1: Pass

3.3.5.51 GPU Clock Register (Default Value: 0x0000_0000)

Offset: 0x0670

Register Name: GPU_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SCLK_GATING

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M.

30:25 | /

/

24 R/W

0x0

CLK_SRC_SEL
Clock Source Select
0: PLL_GPU

1:/

23:3 /

/

2:0 R/W

0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 8.

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

Offset: 0x067C

Register Name: GPU_BGR_REG

Bit Read/Write

Default/Hex

Description

31:17 |/

/

/

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
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3.3.5.53 CE Clock Register (Default Value: 0x0000_0000)
Offset: 0x0680 Register Name: CE_CLK_REG
Bit Read/Write Default/Hex | Description

SCLK_GATING

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

1: Clock is ON

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

CLK_SRC_SEL
" R/W X0 Clock Source Select

0: 0SC24M

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

FACTOR_N

Factor N

00:1
9:8 R/W 0x0

01:2

10: 4

11: 8
7:4 |/ / /

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

The range of M is from 1 to 16.
3.3.5.54 CE Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x068C Register Name: CE_BGR_REG
Bit Read/Write Default/Hex | Description
31:17 |/ / /

CE_RST
16 R/W 0x0 CE Reset

0: Assert

1: De-assert
151 |/ / /

CE_GATING

Gating Clock For CE
0 R/W 0x0

0: Mask

1: Pass
3.3.5.55 VE Clock Register (Default Value: 0x0000_0000)
Offset: 0x0690 | Register Name: VE_CLK_REG
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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/Divider M.
30:25 |/ / /
CLK_SRC_SEL
" R/W X0 Clock Source Select
0: PLL_VE
1:/
23:3 |/ / /
FACTOR_M
2:0 R/W 0x0 Factor M.(M=FACTOR_M +1)
The range of M is from 1 to 8.
3.3.5.56 VE Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x069C Register Name: VE_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
VE_RST
16 R/W 0x0 VE Reset
0: Assert
1: De-assert
15:1 |/ / /
VE_GATING
Gating Clock For VE
0 R/W 0x0
0: Mask
1: Pass
3.3.5.57 EMCE Clock Register (Default Value: 0x0000_0000)
Offset: 0x06B0 Register Name: EMCE_CLK_REG
Bit Read/Write Default/Hex | Description
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
24 R/W 0x0 Clock Source Select
0: 0SC24M
A50 Datasheet(Revision 1.2) Copyright©2018 Allwinner Technology Co. Ltd. All Rights Reserved. Page 154




Auwiner

System

1: PLL_PERIO(2X)

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.

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

Offset: 0x06BC

Register Name: EMCE_BGR_REG

Bit Read/Write Default/Hex

Description

31:17 |/ /

/

16 R/W 0x0

EMCE_RST
EMCE Reset
0: Assert

1: De-assert

15:1 |/ /

/

0 R/W 0x0

EMCE_GATING

Gating Clock For EMCE
0: Mask

1: Pass

3.3.5.59 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
DMA Reset
0: Assert

1: De-assert

15:1 |/ /

/

0 R/W 0x0

DMA_GATING

Gating Clock For DMA
0: Mask

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

MSGBOX_RST
MSGBOX Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
MSGBOX_GATING
Gating Clock For MSGBOX
0 R/W 0x0
0: Mask
1: Pass
3.3.5.61 SPINLOCK Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x072C Register Name: SPINLOCK_BGR_REG
Bit Read/Write 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
3.3.5.62 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
151 |/ / /
HSTIMER_GATING
Gating Clock For HSTIMER
0 R/W 0x0
0: Mask
1: Pass
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3.3.5.63 AVS Clock Register (Default Value: 0x0000_0000)
Offset: 0x0740 Register Name: AVS_CLK_REG
Bit Read/Write Default/Hex | Description
SCLK_GATING
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = OSC24M.
30.0 |/ / /
3.3.5.64 DBGSYS Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x078C Register Name: DBGSYS_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
DBGSYS_RST
16 R/W X0 DBGSYS Reset
0: Assert
1: De-assert
15:1 |/ / /
DBGSYS_GATING
Gating Clock For DBGSYS
0 R/W 0x0
0: Mask
1: Pass
3.3.5.65 PSI Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x079C Register Name: PSI_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
PSI_RST
16 R/W 0x0 PSI Reset
0: Assert
1: De-assert
151 |/ / /
PSI_GATING
Gating Clock For PSI
0 R/W 0x0
0: Mask
1: Pass
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3.3.5.66 PWM Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x07AC Register Name: PWM_BGR_REG
Bit Read/Write Default/Hex | Description
31:17 |/ / /

PWM_RST

PWM Reset
16 R/W 0x0

0: Assert

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

PWM_GATING

Gating Clock For PWM
0 R/W 0x0

0: Mask

1: Pass

3.3.5.67 IOMMU Bus Gating Reset Register (Default Value: 0x0000_0000)

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

3.3.5.68 DRAM Clock Register (Default Value: 0x0000_0000)

Offset: 0x0800 Register Name: DRAM_CLK_REG
Bit Read/Write | Default/Hex | Description
31 / / /
MODULE_RST
Module Reset
30 R/W 0x0 0: Assert
1: De-assert
SCLK = Clock Source/M.
29:28 | / / /
SDRCLK_UPD
SDRCLK Configuration 0 Update.
27 R/WAC 0x0 O:Invta\hd
1:Valid
Setting this bit will validate Configuration 0. It will be auto cleared after the
Configuration 0 is valid.
26 / / /
25:24 | R/W 0x0 CLK_SRC_SEL
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Clock Source Select
00: PLL_DDR
Others: /

23:2

/

1:0

R/W

0x0

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

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

Offset: 0x0804

Register Name: MBUS_MAT_CLK_GATING_REG

Bit

Read/Write

Default/Hex

Description

31:25

/

/

/

24

R/W

0x0

EMCE_MCLK_GATING.
Gating MBUS Clock For EMCE
0: Mask

1: Pass

23:11

/

10

R/W

0x0

G2D_MCLK_GATING.
Gating MBUS Clock For G2D
0: Mask

1: Pass

R/W

0x0

/

R/W

0x0

CSI_MCLK_GATING

Gating MBUS Clock For CSI
0: Mask

1: Pass

7:6

/

R/W

0x0

NDFC_MCLK_GATING

Gating MBUS Clock For NDFC
0: Mask

1: Pass

4:3

/

R/W

0x0

CE_MCLK_GATING

Gating MBUS Clock For CE
0: Mask

1: Pass

R/W

0x0

VE_MCLK_GATING

Gating MBUS Clock For VE
0: Mask

1: Pass

R/W

0x0

DMA_MCLK_GATING

Gating MBUS Clock For DMA
0: Mask

1: Pass
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[[:.I;]] NOTE
DE MCLK puts in DE module.
3.3.5.70 DRAM Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x080C Register Name: DRAM_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /

DRAM_RST
16 R/W O0x0 DRAM Reset

0: Assert

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

DRAM_GATING

Gating Clock For DRAM
0 R/W 0x0

0: Mask

1: Pass
3.3.5.71 NDFC ClockO Register (Default Value: 0x0000_0000)
Offset: 0x0810 Register Name: NDFC_CLKO_REG
Bit Read/Write Default/Hex Description

SCLK_GATING

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

1: Clock is ON

SCLK = Clock Source/M/N.
30:27 |/ / /

CLK_SRC_SEL

Clock Source Select

000: 0SC24M

001: PLL_PERIO(1X)
26:24 | R/W 0x0

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
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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.
3.3.5.72 NDFC Clock1 Register (Default Value: 0x0000_0000)
Offset: 0x0814 Register Name: NDFC_CLK1_REG
Bit Read/Write Default/Hex Description

SCLK_GATING

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

1: Clock is ON

SCLK = Clock Source/M/N.
30:27 |/ / /

CLK_SRC_SEL

Clock Source Select

000: 0SC24M

001: PLL_PERIO(1X)
26:24 | R/W 0x0

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.
3.3.5.73 NDFC Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x082C Register Name: NDFC_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /

NDFC_RST
16 R/W 0x0 NDFC Reset

0: Assert

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

NDFC_GATING

Gating Clock For NDFC
0: Mask

1: Pass

0 R/W 0x0

3.3.5.74 SMHCO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0830 Register Name: SMHCO_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

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

25:24 | R/W 0x0

23:10 |/ / /

FACTOR_N
Factor N
00:1
01:2

10: 4
11:8

9:8 R/W 0x0

7:4 / / /

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

3.3.5.75 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 |/ / /
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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 to 16

3.3.5.76 SMHC2 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0838

Register Name: SMHC2_CLK_REG

Bit Read/Write Default/Hex

Description

31 R/W 0x0

SCLK_GATING

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:26 |/ /

/

25:24 | R/W 0x0

CLK_SRC_SEL
Clock Source Select
000: 0SC24M

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

23:10 | / /

/

9:8 R/W 0x0

FACTOR_N
Factor N
00:1
01:2

10: 4
11:8

7:4 / /

/

3:0 R/W 0x0

FACTOR_M
Factor M.(M= FACTOR_M +1)
The range of M is from 1 to 16.
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3.3.5.77 SMHC Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x084C Register Name: SMHC_BGR_REG
Bit Read/Write Default/Hex | Description
31:19 |/ / /

SMHC2_RST
SMHC2 Reset
18 R/W 0x0
0: Assert
1: De-assert
SMHC1_RST
SMHC1 Reset
17 R/W 0x0
0: Assert
1: De-assert
SMHCO_RST
SMHCO Reset
16 R/W 0x0
0: Assert
1: De-assert
15:3 |/ / /
SMHC2_GATING
Gating Clock For SMHC2
2 R/W 0x0
0: Mask
1: Pass
SMHC1_GATING
Gating Clock For SMHC1
1 R/W 0x0
0: Mask
1: Pass
SMHCO_GATING
Gating Clock For SMHCO
0 R/W 0x0
0: Mask
1: Pass
3.3.5.78 UART Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x090C Register Name: UART_BGR_REG
Bit Read/Write Default/Hex Description
31:21 |/ / /
UART4_RST.
UART4 Reset.
20 R/W 0x0
0: Assert
1: De-assert
UART3_RST
19 R/W 0x0 UART3 Reset
0: Assert
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1: De-assert

18 R/W

0x0

UART2_RST

UART2 Reset
0: Assert

1: De-assert

17 R/W

0x0

UART1_RST

UART1 Reset
0: Assert

1: De-assert

16 R/W

0x0

UARTO_RST
UARTO Reset
0: Assert

1: De-assert

15:5 /

/

4 R/W

0x0

UART4_GATING.

Gating Clock For UART4
0: Mask

1: Pass

3 R/W

0x0

UART3_GATING

Gating Clock For UART3
0: Mask

1: Pass

2 R/W

0x0

UART2_GATING

Gating Clock For UART2
0: Mask

1: Pass

1 R/W

0x0

UART1_GATING

Gating Clock For UART1
0: Mask

1: Pass

0 R/W

0x0

UARTO_GATING

Gating Clock For UARTO
0: Mask

1: Pass

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

Offset: 0x091C

Register Name: TWI_BGR_REG

Bit Read/Write

Default/Hex

Description

31:19 |/

/

/

18 R/W

0x0

TWI2_RST
TWI2 Reset
0: Assert

1: De-assert

17 R/W

0x0

TWI1_RST
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TWI1 Reset
0: Assert
1: De-assert

16

R/W

0x0

TWIO_RST
TWIO Reset
0: Assert

1: De-assert

15:3

/

R/W

0x0

TWI2_GATING

Gating Clock For TWI2
0: Mask

1: Pass

R/W

0x0

TWI1_GATING

Gating Clock For TWI1
0: Mask

1: Pass

R/W

0x0

TWIO_GATING

Gating Clock For TWIO
0: Mask

1: Pass

3.3.5.80 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.

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
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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.

3.3.5.81 SPI1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0944

Register Name: SPI1_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SCLK_GATING

Gating Special Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:27 |/

/

26:24 | R/W

0x0

CLK_SRC_SEL
Clock Source Select
000: 0SC24M

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

23:10 |/

/

9:8 R/W

0x0

FACTOR_N
Factor N
00:1
01:2

10: 4
11:8

7:4 /

/

3:0 R/W

0x0

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

3.3.5.82 SPI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x096C

Register Name: SPI_BGR_REG

Bit Read/Write

Default/Hex

Description

31:18 | /

/

/

17 R/W

0x0

SPI1_RST
SPI1 Reset
0: Assert
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1: De-assert
SPIO_RST
SPIO Reset
16 R/W 0x0
0: Assert
1: De-assert
1522 |/ / /
SPI1_GATING
Gating Clock For SPI1
1 R/W 0x0
0: Mask
1: Pass
SPIO_GATING
Gating Clock For SPIO
0 R/W 0x0
0: Mask
1: Pass
3.3.5.83 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
3.3.5.84 THS Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x09FC Register Name: THS_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
THS_RST
THS Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
THS_GATING
Gating Clock For THS
0 R/W 0x0
0: Mask
1: Pass
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3.3.5.85 12S/PCMO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A10 Register Name: 12S/PCMO0_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

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

25:24 | R/W 0x0

23:10 |/ / /

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

9:8 R/W 0x0

7:0 / / /

3.3.5.86 12S/PCM1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A14 Register Name: 125/PCM1_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

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

25:24 | R/W 0x0

23:10 |/ / /

9:8 R/W 0x0 FACTOR_N
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Factor N
00:1
01:2
10: 4
11:8

7:0 / / /

3.3.5.87 12S/PCM Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0A1C Register Name: 12S/PCM_BGR_REG

Bit Read/Write Default/Hex Description

31:18 | / / /

12S/PCM1_RST

12S/PCM1 Reset
17 R/W 0x0
0: Assert

1: De-assert

12S/PCMO_RST

12S/PCMO Reset
16 R/W 0x0
0: Assert

1: De-assert

15:2 |/ / /

12S/PCM1_GATING

Gating Clock For 12S/PCM1
0: Mask

1: Pass

1 R/W 0x0

12S/PCMO_GATING

Gating Clock For 12S/PCMO
0: Mask

1: Pass

0 R/W 0x0

3.3.5.88 DMIC Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A40 Register Name: DMIC_CLK_REG

Bit Read/Write Default/Hex Description

SCLK_GATING

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

1: Clock is ON

SCLK = Clock Source/N.

30:26 |/ / /

CLK_SRC_SEL
Clock Source Select
00: PLL_AUDIO

01: PLL_AUDIO(2X)

25:24 | R/W 0x0
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10: PLL_AUDIO(4X)
11:/
23:10 |/ / /
FACTOR_N
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11:8
7:0 / / /
3.3.5.89 DMIC Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0A4C Register Name: DMIC_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
DMIC_RST
16 R/W O0x0 DMIC Reset
0: Assert
1: De-assert
151 |/ / /
DMIC_GATING
Gating Clock For DMIC
0 R/W 0x0
0: Mask
1: Pass
3.3.5.90 AUDIO CODEC 1X Clock Register (Default Value: 0x0000_0000)
Offset: 0X0A50 Register Name: AUDIO_CODEC_1X_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
30:26 | / / /
CLK_SRC_SEL
Clock Source Select
2524 | R/W 0x0 00: PLL_AUDIO
01: PLL_AUDIO(2X)
10: PLL_AUDIO(4X)
11:/
234 |/ / /
3:0 R/W 0x0 FACTOR_M
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Factor M.(M= FACTOR_M +1)
The factor of M is from 1 to 16.
3.3.5.91 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
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
30:26 |/ / /
CLK_SRC_SEL
Clock Source Select
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.
3.3.5.92 AUDIO CODEC Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0XOA5C Register Name: AUDIO_CODEC_BGR_REG
Bit Read/Write Default/Hex | Description
31:17 |/ / /
AUDIO_CODEC _RST
16 R/W O0x0 AUDIO_CODEC Reset
0: Assert
1: De-assert
151 |/ / /
AUDIO_CODEC _GATING
Gating Clock For AUDIO_CODEC
0 R/W 0x0
0: Mask
1: Pass
3.3.5.93 USB2.0_OTG Clock Register (Default Value: 0x0003_0000)
Offset: 0x0A70 Register Name: USBO_CLK_REG
Bit ‘ Read/Write ‘ Default/Hex Description
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SCLK_GATING_OHCIO

Gating Special Clock For OHCIO
0: Clock is OFF

1: Clock is ON

31 R/W 0x0

USBPHYO_RST
USB PHYO Reset
0: Assert

1: De-assert

30 R/W 0x0

SCLK_GATING_USBPHYO

Gating Special Clock For USBPHYO
29 R/W 0x0 0: Clock is OFF

1: Clock is ON

SCLK is from OSC24M

28:26 |/ / /

OHCIO_12M_SRC_SEL

OHCIO 12M Source Select

00: 12MHz divided from 48MHz
01: 12MHz divided from 24MHz
10: LOSC

11: RC16M

25:24 | R/W 0x0

23:18 |/ / /

PYH_SCLK_SRC_SEL
17 R/W ox1 0:HOSC
1:PLL_24M

PYH_SCLK_CLK_DIV_Bypass
16 R/W 0x1 0:Div2
1:Bypass

15:0 |/ / /

3.3.5.94 USB2.0_HOST Clock Register (Default Value: 0x0003_0000)

Offset: 0x0A74 Register Name: USB1_CLK_REG

Bit Read/Write Default/Hex Description

SCLK_GATING_OHCI1

Gating Special Clock For OHCI1
0: Clock is OFF

1: Clock is ON

31 R/W 0x0

USBPHY1_RST
USB PHY1 Reset
0: Assert

1: De-assert

30 R/W 0x0

SCLK_GATING_USBPHY1

Gating Special Clock For USBPHY1
0: Clock is OFF

1: Clock is ON

29 R/W 0x0
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28:26 | / / /
OHCI1_12M_SRC_SEL
OHCI1 12M Source Select
2524 | RJW X0 00: 12Mm d?v?ded from 48MHz
01: 12M divided from 24MHz
10: LOSC
11: RC16M
23:18 |/ / /
PYH_SCLK_SRC_SEL
17 R/W 0x1 0:HOSC
1:PLL_24M
PYH_SCLK_CLK_DIV_Bypass
16 R/W 0x1 0:Div2
1:Bypass
150 |/ / /
3.3.5.95 USB Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0OxOA8C Register Name: USB_BGR_REG
Bit Read/Write Default/Hex Description
31:25 |/ / /
USBOTG_RST
24 R/W O0x0 USBOTG Reset
0: Assert
1: De-assert
23:22 |/ / /
USBEHCI1_RST
”n R/W O0x0 USBEHCI1 Reset
0: Assert
1: De-assert
USBEHCIO_RST
20 R/W O0x0 USBEHCIO Reset
0: Assert
1: De-assert
19:18 | / / /
USBOHCI1_RST
17 R/W X0 USBOHCI1 Reset
0: Assert
1: De-assert
USBOHCIO_RST
16 R/W X0 USBOHCIO Reset
0: Assert
1: De-assert
159 |/ / /
8 R/W 0x0 USBOTG_GATING
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Gating Clock For USBOTG

0: Mask

1: Pass
7:6 / / /

USBEHCI1_GATING

Gating Clock For USBEHCI1
5 R/W 0x0

0: Mask

1: Pass

USBEHCIO_GATING

Gating Clock For USBEHCIO
4 R/W 0x0

0: Mask

1: Pass
3:2 / / /

USBOHCI1_GATING

Gating Clock For USBOHCI1
1 R/W 0x0

0: Mask

1: Pass

USBOHCIO_GATING

Gating Clock For USBOHCIO
0 R/W 0x0

0: Mask

1: Pass
3.3.5.96 MIPI DSI DPHYO High Speed Clock Register (Default Value: 0x0000_0000)
Offset: 0x0B20 Register Name: MIPI_DSI_DPHYO_HS_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

00: PLL_VIDEOO(1X)
25:24 | R/W 0x0

01: 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
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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.
3.3.5.97 MIPI DSI HostO 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 |/ / /
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.
3.3.5.98 MIPI DSI Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0x0B4C Register Name: MIPI_DSI_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
MIPI_DSIO_RST
16 R/W O0x0 MIPI_DSIO Reset
0: Assert
1: De-assert
151 |/ / /
MIPI_DSIO_GATING
Gating Clock For MIPI_DSIO
0 R/W 0x0
0: Mask
1: Pass
A50 Datasheet(Revision 1.2) Copyright©2018 Allwinner Technology Co.Ltd. All Rights Reserved. Page 176




Auwiner

System
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 R/W 000 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 LCD Clock Register (Default Value: 0x0000_0000)
Offset: 0x0B60 Register Name: TCON_LCD_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source
30:27 |/ / /
CLK_SRC_SEL
Clock Source Select
000: PLL_VIDEOO(1X)
26:24 | R/W 0x0
001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(1X)
Others:/
23.0 |/ / /
3.3.5.101 TCON LCD Bus Gating Reset Register (Default Value: 0x0000_0000)
Offset: 0xOB7C Register Name: TCON_LCD_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
TCON_LCD_RST
16 R/W 0x0 TCON_LCD Reset
0: Assert
1: De-assert
151 |/ / /
0 R/W 0x0 TCON_LCD_GATING
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Gating Clock For TCON_LCD
0: Mask
1: Pass
3.3.5.102 LVDS BUS GATING RESET Register (Default: 0x0000_0000)
Offset: OXOBAC Register Name: LVDS_BGR_REG
Bit Read/Write Default/Hex Description
31:17 |/ / /
LVDSO_RST.
16 R/W X0 LVDSO Reset.
0: Assert
1: De-assert
150 |/ / /
3.3.5.103 CSI MISC Clock Register (Default Value: 0x0000_0000)
Offset: 0x0C00 Register Name: CSI_MISC_CLK_REG
Bit Read/Write Default/Hex Description
31:9 |/ / /
CSI0_MIPIO_MISC_CLK_GATING
Gating CSIO_MIPIO Special Clock,Clock source is 0SC24M
8 R/W 0x0 _
0: Clock is OFF
1: Clock is ON
7:1 / / /
CSI_CCl_CLK_GATING
Gating CCl Special Clock, Clock source is 0SC24M
0 R/W 0x0 _
0: Clock is OFF
1: Clock is ON
3.3.5.104 CSI TOP Clock Register (Default Value: 0x0000_0000)
Offset: 0x0C04 Register Name: CSI_TOP_CLK_REG
Bit Read/Write | Default/Hex Description
SCLK_GATING
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
SCLK = Clock Source/M.
30:27 |/ / /
26:24 | R/W 0x0 CLK_SRC_SEL
Clock Source Select
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000:PLL_VIDEOO(1X)
001:/

010:PLL_VE
011:PLL_PERIO(1X)
Others:/

23:4 /

/

3:0 R/W

0x0

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

3.3.5.105 CSI Master Clock Register (Default Value: 0x0000_0000)

Offset: 0x0C08

Register Name: CSI_MST_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

MCLKO_GATING

Gating CSI Master ClockO,this clock output to external device.

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

30:27 |/

/

26:24 | R/W

0x0

CLK_SRC_SEL
Clock Source Select
000: 0SC24M

001: PLL_VIDEOO(1X)
010: PLL_PERIO(1X)
011: PLL_PERI1(1X)
Others:/

23:5 /

/

4:0 R/W

0x0

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

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

Offset: 0x0C2C

Register Name: CSI_BGR_REG

Bit Read/Write

Default/Hex

Description

31:17 |/

/

/

16 R/W

0x0

CSI_RST

CSI Reset

0: Assert

1: De-assert

15:1 /

/

/

0 R/W

0x0

CSI_GATING
Gating Clock For CSI
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0: Mask
1: Pass

3.3.5.107 CCMU Security Switch Register (Default Value: 0x0000_0000)

Offset: 0xOF00 Register Name: CCMU_SEC_SWITCH_REG

Bit Read/Write Default/Hex Description

31:3 |/ / /

MBUS_SEC

MBUS clock register security
2 R/W 0x0
0: Secure

1: Non-secure

BUS_SEC

Bus relevant registers' security
1 R/W 0x0
0: Secure

1: Non-secure

PLL_SEC

PLL relevant registers' security
0 R/W 0x0
0: Secure

1: Non-secure

1]

— NOTE

If the secure bit of SID is not burned, the register is invalid.

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

Offset: 0xOF04 Register Name: PLL_LOCK_DBG_CTRL_REG

Bit Read/Write Default/Hex | Description

DBG_EN
Debug Enable
0: Disable

1: Enable

31 R/W 0x0

30:25 | / / /

DBG_SEL

Debug Select

00000: PLL_CPUX
00001: /

00010: PLL_DDR
24:20 | R/W 0x0 00011:/

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

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

01011: PLL_VE
01100: PLL_DE
01101:/

01110:/

01111: PLL_AUDIO
10000: PLL_24M
10001: /

10010: /

10011:/

10100: /

10101:/

10110:/

10111:/

11000: /

11001: /

11010:/

Others: /

19

/

18:17

R/W

0x0

UNLOCK_LEVEL
Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

16

R/W

0x0

LOCK_LEVEL

Lock Level

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

15:0

/

3.3.5.109 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

0x0

PMU_FLAG
0: Unlock
1: Lock

The flag is overcurrent flag signal of PMU send. When overcurrent, the status
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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 | / / /

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.

17:16 | R/W 0x0

PLL_FACTOR_N

PLL Factor N

15:8 R/W 0x00 N= PLL_FACTOR_N +1

PLL_FACTOR_N is from 0 to 254.

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

7:2 / / /

PLL_FACTOR_M

PLL Factor M

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

1:0 R/W 0x0

3.3.5.110 Module Special Clock Register (Default: 0x0007_0000)

Offset: OxOF30 Register Name: MOD_SPE_CLK_REG
Bit Read/Write Default/Hex Description
31:19
CSI_24M_CLK_GATING
18 R/W 0x1 0:Mask
1:Pass
THS\GPADC_24M_CLK_GATING
17 R/W 0x1 0:Mask
1:Pass
ACodec_24M_CLK_GATING
16 R/W 0x1 0:Mask
1:Pass
/ /
CSI_24M_SRC_SEL
0:PLL_24M
3:2 R/W 0x0 1:24M from PLL_PERIO(1x)/25
2:HOSC
3:/
1 R/W 0x0 THS_24M_SRC_SEL
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0:PLL_24M
1:HOSC

0 R/W

0x0

ACodec_24M_SRC_SEL
0: PLL_24M
1: HOSC

3.3.5.111 HOSC Output Control Register (Default: 0x0000_0000)

Offset: OxOF40

Register Name: HOSC_OUTPUT_CTRL_REG

Bit Read/Write Default/Hex Description

31:1 |/ / /
0: When external oscillator is 19.2MHz, 24MHz, or 38.4MHz, the HOSC
output is 19.2MHz, 24MHz, or 19.2MHz.

0 R/W 0x0 1: When external oscillator is 19.2MHz, 24MHz, or 38.4MHz, the HOSC

output is 19.2MHz, 24MHz, or 38.4MHz.
It is configured only in the bypass 38.4MHz oscillator.
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3.4 Boot System

3.4.1 Overview

The A50 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, A50 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 data to the local
NVM, the task of the Media Boot is to loaded from NVM an effective and legitimate BOOTO up and running.

The Boot system includes the following features:

o Supports CPUO Boot Process and NON_CPUO Boot Process

. Supports super standby wakeup process

o Supports Hotplug Process

. Supports mandatory upgrade process through SMHCO and USB

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

. Supports loads only certified firmware for Secure Boot

. Ensures that the Secure Boot is a trusted environment

3.4.2 Operations and Functional Descriptions

3.4.2.1 BROM Description

If the A50 has implemented the ARM TrustZone technology,when the Secure Enable Bit is enabled, the A50 will enable
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 A50 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 0xO0.

3.4.2.2 BROM Process
3.4.2.2.1 Normal BROM Process

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

Figure 3-7 shows the Normal BROM Process.
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Boot Process
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Boot Boot
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w
¥
Mandatory
Upgrade
process
Pass

tandatory
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3.4.2.2.2 Secure BROM Process

Figure 3-1. Normal BROM Process

Process

Run Booto

In Security BROM mode, after the try media boot process finishes, the system will go to run Security BROM software.
Figure 3-8 shows the Secure BROM Process.
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Figure 3-2. Secure BROM Process

The Secure BROM includes the following features:

. Supports X509 certificate

] Supports cryptographic algorithms: AES128,SHA256,RSA2048,AES,DES

. Supports OTP/eFuse

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

trusted,so the Secure BROM ensures that the system security state is as expected.
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3.4.2.3 NON_CPUO Boot Process

If CPU ID is greater than 0, the system 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 3-9 shows the NON_CPUOQ Boot Process:

MOM_CPUO Boot
Starts

Read CPU ID

Mo

CPU D=0 Fun CPUD code

Y

Yes

Read Soft Entry
Address Register

l

Jump to The Soft
Entry Address

Run MON_CPUO
code

Figure 3-3. NON_CPUO Boot Process Diagram

1]

— NOTE

Each processor has own the Soft Entry Address Register.
3.4.2.4 CPUO Hotplug Process

The Hotplug Flag determines whether the system will do Hotplug boot, if CPU Hotplug Flag value is equal to OXFA50392F,

read the Soft Entry Register and the system will jump to the Soft Entry Address. Figure3-10 shows the CPUO Hotplug
Process:
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Address Register

Y

Jump to The Soft
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Y
I-"f Run Hotplug \ﬁl
\ code J
Figure 3-4. CPUO Hotplug Process Diagram

[[:'I;]] NOTE

*  The Hotplug Flag Register is 0x070005CO0.
*  The Soft Entry Address Register is 0x070005C4.

3.4.2.5 Super Standby Wakeup Process

Super Standby(SPSBY) wakeup will be started by CPUS, and will be carried on by CPUO after the CPUO released. If the
SPSBY register value is checked to be the SPSBY flag, the system will go to SPSBY wakeup process. Figure 3-11 shows the

SPSBY Wakeup Process.

A50 Datasheet(Revision 1.2) Copyright©2018 Allwinner Technology Co. Ltd. All Rights Reserved. Page 188



Auwiner

System

SPSBY Wakeup
Process Starts

Dram exit self
reflesh

l

Mlove the
resume cade ta
SRAM AL
[optional)

Release CPUQ
Reset

CPUDO Boot

Figure 3-5. SPSBY Wakeup Process

During the SPSBY wakeup, the system will first check the SPSBY resume code pointed by SPSBY resume code pointer.If it
is right, the system will run SPSBY wakeup, otherwise the system will jump to the Try Media Boot process. Figure 3-12
shows the SPSBY Resume Code Check Process.
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Figure 3-6. SPSBY Resume Code Check Process

Try Media Boot
process

3.4.2.6 Mandatory Upgrade Process

If the FEL Pin signal is detected to pull low, then the system will jump to mandatory upgrade process. Figure 3-13 shows
the mandatory upgrade process.
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Figure 3-7. Mandatory Upgrade Process

1]

— NOTE
The FEL address of the Normal BROM is 0x20. The FEL address of the Secure BROM is 0x64.
3.4.2.7 FEL Process

When the system chooses to enter Mandatory Upgrade Process, and then jump to the FEL Process.Figure 3-14 shows
the FEL process.
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Figure 3-8. USB FEL Process

The BROM system supports the following boot media:

. SD/MMC
. NAND FLASH
. SPI NAND

. 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 ,

A50 Datasheet(Revision 1.2)

Copyright©2018 Allwinner Technology Co.Ltd. All Rights Reserved.

Page 192



Auwiner

System

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 3-4 shows BOOT_MODE Setting.

Table3- 4. BOOT_MODE Settin

BOOT_MODE[0]

Boot Select Type

0

GPIO Pin Select

1

eFuse Select

If the state of the BOOT_MODE is 0,that is to choose the GPIO Pin ,which has one pin to select which boot media to

boot.Table 3-5 shows GPIO Pin Boot Select Setting.

Table3- 5. GPIO Pin Boot Select Setting

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

If the state of the BOOT_MODE is 1, that is to choose the eFuse .eFuse select has 12 bits,so each of the 3 bits is divided
into a group of the Boot Select ,so it has four groups of boot_select .Table 3-6 shows eFuse Boot Select Configure.

Table3- 6. eFuse Boot Select Configure

eFuse_Boot_Select_Cfg[11:0]

Description

eFuse_Boot_Select[2:0]

eFuse_Boot_Select_1

eFuse_Boot_Select[5:3]

eFuse_Boot_Select_2

eFuse_Boot_Select[8:6]

eFuse_Boot_Select_3

eFuse_Boot_Select[11:9]

eFuse_Boot_Select_4

Table 3-7 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 .
Table3- 7. eFuse Boot Select Setting

eFuse_Boot_Select_n Boot media

000 Try

001 NAND Flash

010 SMHC2

011 SPI NOR

100 SPI NAND

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.

3.4.2.9 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 3-15 shows Normal BROM GPIO Pin Boot Select Process.
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Figure 3-9. GPIO Pin Boot Select Process
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Figure 3-16 shows Normal BROM eFuse Boot Select Process.
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Figure 3-10. eFuse Boot Select Process

3.4.2.10 Secure Try Media Boot Process

Comparison with Normal Try Media Boot Process, the system will verify the integrity of the certificate. If the result is
right, it will go to run Security BROM software, or it will go to the Mandatory Upgrade Process. Figure 3-17 shows
Secure BROM GPIO Pin Boot Select Process.
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Figure 3-11. Secure BROM GPIO Pin Boot Select Process

Figure 3-18 shows Secure BROM eFuse Boot Select Process.
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3.5 System Configuration

3.5.1 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

i System parameter configuration

*  PLL back door configuration

*  BROM debug parameter configuration

The address range of SRAM is as follows.

Area Address Size(Bytes)
SRAM A1l 0x0002 0000---0x0003 7FFF 96K
SRAM C 0x0003 8000---0x0005 8FFF 132K
0x0010 0000---0x0010 1FFF 8K
SRAM A2
0x0010 4000---0x0011 BFFF 96K
3.5.2 Register List
Module Name Base Address
SYS_CFG 0x0300 0000
Register Name Offset Description
VER_REG 0x0024 Version Register
BROM_OUTPUT_REG 0x00A4 BROM Output Register

3.5.3 Register Description

3.5.3.1 Version Register

Offset:0x0024

Register Name: VER_REG

Bit Read/Write

Default/Hex

Description

31:10 |/

/

/

UDF

BOOT_SEL_PAD_STA
0:SMHCO->SMHC2->NAND FLASH->SPI_NOR
1:SMHCO->NAND FLASH->SMHC2->SPI_NOR

UDF

FEL_SEL_PAD_STA
Fel_Select_Pin_Status
0: Run_FEL

1:Normal Boot
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7:3 / /
2:0 0x0 Reserved
3.5.3.2 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 output
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3.6 IOMMU

3.6.1 Overview

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

Features:

*  Supports virtual address to physical address mapping by hardware implementation

*  Supports DE. VE. CSl. G2D parallel address mapping

*  Supports DE. VE. CSI. G2D bypass function independently

*  Supports DE. VE. CSI. G2D prefetch independently

¢ Supports DE. VE. CSI. G2D interrupt handing mechanism independently

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

*  Supports TLB Fully cleared and Partially disabled

*  Supports trigger PTW behavior when TLB miss

*  Supports checking the permission
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3.6.2 Block Diagram

VA->PA Translation
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Figure3- 7. IOMMU Block Diagram
IOMMU internal module mainly has the following parts:

Micro TLB: levell TLB, 64 words. Each peripheral correspondings to a TLB, Caching the level2 page table for the
peripheral.

Macro TLB: level2 TLB, 4K words. Each peripheral shares a level2 TLB for caching the level2 page table.

Prefetch Logic: Each Micro TLB corresponds to a Prefetch Logic.

PTW Logic: Page Table Walk. mainly contains PTW Cache and PTW. The PTW Cache is used to store the levell page
table; When the virtual address VA missed in the levell and level2 TLB, it will trigger the PTW. PTW Cache can store 512
levell page tables, that is, 512-word

PMU: Performance Monitoring Unit, which is used to count hit efficiency and latency.

APB Interface: IOMMU register instantiation module. CPU reads and writes the IOMMU register by APB bus.

Master relationship is as follows.
Master0O: DE

Master3: VE

Master4: CSI

Master5: G2D

A50 Datasheet(Revision 1.2) Copyright©2018 Allwinner Technology Co.Ltd. All Rights Reserved. Page 201



Auwiner

System

3.6.3 Operations and Functional Descriptions

3.6.3.1 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
different clock sources.

3.6.3.2 Operation Modes
3.6.3.2.1 Initialization

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

e  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.

3.6.3.2.2 Address Operates

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

*  Micro TLB hit

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

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

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

. Micro TLB miss, Macro TLB hit

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

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

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

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

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

. Micro TLB miss, Micro TLB miss, PTW Cache hit
a). The master device sends a transfer command, and also sends the address to the corresponding Micro TLB, and
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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, then it will send the request to the PTW to return the corresponding page table;

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

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

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

e 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;

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

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

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

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

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

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

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

*  Permission error

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

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

d). Trigger interrupt.

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

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.

[[:'I;]] 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 3-8.
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Figure3- 8. Internal Switch Process

IOMMU page table is defined as Level2 mapping, the first level is 1M address space mapping, the second level is 4K

address space. This version does not support 1K, 16K and other page table size. IOMMU supports a page table only, its

meaning is:

All peripherals connected to IOMMU use the same virtual address space;
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The virtual address space of the peripherals can overlap;
Different virtual addresses can map to the same physical address space;

Base address of the page table is defined by software, and 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 3-21.

31 14 0
ffffffffffffffffffff |
i IOMMU_TTB_REG i Start address of Levell page table ' ‘
31 2019 1211 0
" 7777777777777777777 I
I Virtual address(VA) i ‘ Index of Levell page table ‘ Index of Level2 page tablelOffset within page
\ 4 1413 210
[TTAddress of Levell ™~} [~ Tt T T e e
! Start address of Levell page table Index of Levell page table | 00 :
L____pagetable ____ o | T T e T e T
i Read data from the address i
31 \ 4 10 210
i~ Levell page table |
! | Start address of Level2 page table Reserved 01
,,,,,,,, entry ______| i
31 109 i 210
g Aeace = [
| Address of Level2 i ‘ Start address of Level2 page table | Index of Level2 page table ‘ 00 ‘
L ____pagetable __ ,
N |
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77777777777777777777777777 I
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fffffffffffff JE—
i Level2 page table | ‘ Physical base address ‘ ‘ ACI ‘ ‘ 1‘ ‘
,,,,,,,, entry ______| R
31 1211 ¢ 0
" 7777777777777777777 I
;LPhysicaI address(PA) i ‘ Physical base address ‘ Offset within page ‘

Figure3- 9. VA-PA Switch Process

3.6.3.2.4 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:

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

The higher bit of IOMMU TLB Invalidation Address Mask Register must be continuous 1, the lower bit must be
continuous 0, for example ,0xfffff000, Oxffffe000, Oxffffc000, Oxffff8000, Oxffff0000 belongs to the legal value; and
0xffffd000, Oxffffb000, Oxffffa000, Oxffff9000, Oxffff7000 belongs to illegal values.
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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.

31 11 0 31 Yy 11 0

| The result of AND i
L

bit[31]~bit[Y+1)=1 |
! bit[V]~bit[11]=0 !

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

31 z 11 0

! X‘ X‘X‘ X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X‘X

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

>

oloofo]cldq]olelqoole]g

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

| itz
| bitlz]~bi(11]=0 |

31 ¢ z 11 0

Hhiidiba=t i R L CECECECEDCERET

2?7

0

LEEECCEEED

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

H_ADDR[Z:11] && REG1[Z:11] = L_ADDR[Z:11], thatis0;
Fetch max value of H_ADDR[Z:11], that is maximum address

Figure3- 10. Invalid TLB Address Range
For example:
a). When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFFFO00 by default,the result of AND is
target address,that is ,invalid target address.
b). When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFFO000, the value of IOMMU TLB
Invalidation Address Register is OXEEEE1000, then target address range is from OxEEEE0000 to OXEEEEF000.
c). When the value of IOMMU TLB Invalidation Address Mask Register is OxFFFFC0O00, the value of IOMMU TLB
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 OXEEEEFO0O.
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.

3.6.3.3 Page Table Format
3.6.3.3.1 Levell Page Table

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

Figure3- 11. 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;

3.6.3.3.2 Level2 Page Table

The format of Level2 page table is as follows.
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31

12 7 4 10

Physical base address ‘ ‘ ACI ‘ ‘1‘ ‘

Figure3- 12. Levell Page Table Format

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

Bit[11:8]: Reserved;

Bit[7:4]: ACI, permission control index; correspond to permission control bit of IOMMU Domain Authority Control

Register;
Bit[3:2]: Reserved;

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

Bit[0]: Reserved

3.6.3.3.3 Permission Index

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

13

12 11 10 9 8 7 6 5 4 3 2 1 0O

W

RIW|R

W

R

W|IRIW|R|{W|R|W|R

Bit[1:0]/Bit[17:16]:
Bit[3:2]/Bit[19:18]:
Bit[5:4]/Bit[21:20]:
Bit[7:6]/Bit[23:22]:
Bit[9:8]/Bit[25:24]:

Figure3- 13. Read/Write Permission Control

MasterO read/write permission control;

Masterl read/write permission control;

Master2 read/write permission control;

Master3 read/write permission control;

Master4 read/write permission control;

Bit[11:10]/Bit[27:26]: Master5 read/write permission control;
Bit[13:12]/Bit[29:28]: Master6 read/write permissiom control.

The value of IOMMU Domain Authority Control Register is read-only by default. Other registers can configure through

system requirement. In address switch process, the corresponding relation between ACI and Domain is as follows.

Table3- 8. Relation between ACI and Domain

ACI Domain Register

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

After enabled IOMMU Domain Authority Overwrite Register, the read/write control permission can override all
I0MMU Domain Authority Control Register.

3.6.4 Programming Guidelines

3.6.4.1 IOMMU Reset

In order to shield the influence of IOMMU reset , be sure IOMMU is never opened, or no unfinished bus operation, or
DRAM and peripherals already open the corresponding switch before the IOMMU module software reset operation.

3.6.4.2 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.

3.6.4.3 Configure TTB

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

3.6.4.4 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.

3.6.4.5 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 are as expected.

3.6.4.6 PMU Statistics

When PMU function is used for the first time, Set IOMMU PMU Enable Register can be enabled; when reading the
relevant Register, Clear IOMMU PMU Enable Register need be enabled; when PMU function is used next time, first
IOMMU PMU Clear Register is set, after counter is cleared, Set IOMMU PMU Enable Register can be enabled. Given a
level2 page table administers continuous 4 KB address, if Micro TLB misses in continuous virtual address, there may
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need to return a level2 page table to hit from Macro TLB; but the hit number is not recorded in the Macro TLB hit and

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

Hit Rate = N1/M1 + (1-N1/M1)*N2/M2
N1: Micro TLB hit number

M1: Micro TLB access number

N2: Macro TLB hit number

M2: Macro TLB access number

3.6.5 Register List

Module Name Base Address

IOMMU 0x030F0000

Register Name Offset Description

IOMMU_RESET_REG 0x0010 IOMMU Reset Register
IOMMU_ENABLE_REG 0x0020 IOMMU Enable Register
IOMMU_BYPASS_REG 0x0030 IOMMU Bypass Register
IOMMU_AUTO_GATING_REG 0x0040 IOMMU Auto Gating Register
IOMMU_WBUF_CTRL_REG 0x0044 IOMMU Write Buffer Control Register
IOMMU_OOO_CTRL_REG 0x0048 IOMMU Out Of Order Control Register
IOMMU_4KB_BDY_PRT_CTRL_REG 0x004C IOMMU 4KB Boundary Protect Control Register
IOMMU_TTB_REG 0x0050 IOMMU Translation Table Base Register
IOMMU_TLB_ENABLE_REG 0x0060 IOMMU TLB Enable Register
IOMMU_TLB_PREFETCH_REG 0x0070 IOMMU TLB Prefetch Register
IOMMU_TLB_FLUSH_ENABLE_REG 0x0080 IOMMU TLB Flush Enable Register
IOMMU_TLB_IVLD_ADDR_REG 0x0090 IOMMU TLB Invalidation Address Register
IOMMU_TLB_IVLD_ADDR_MASK_REG 0x0094 IOMMU TLB Invalidation Address Mask Register
IOMMU_TLB_IVLD_ENABLE_REG 0x0098 IOMMU TLB Invalidation Enable Register
IOMMU_PC_IVLD_ADDR_REG 0x00A0 IOMMU PC Invalidation Address Register
IOMMU_PC_IVLD_ENABLE_REG 0x00A8 IOMMU PC Invalidation Enable Register
IOMMU_DM_AUT_CTRL_REGO 0x00BO IOMMU Domain Authority Control Register 0
IOMMU_DM_AUT_CTRL_REG1 0x00B4 IOMMU Domain Authority Control Register 1
IOMMU_DM_AUT_CTRL_REG2 0x00B8 IOMMU Domain Authority Control Register 2
IOMMU_DM_AUT_CTRL_REG3 0x00BC IOMMU Domain Authority Control Register 3
IOMMU_DM_AUT_CTRL_REG4 0x00C0o IOMMU Domain Authority Control Register 4
IOMMU_DM_AUT_CTRL_REG5 0x00C4 IOMMU Domain Authority Control Register 5
IOMMU_DM_AUT_CTRL_REG6 0x00C8 IOMMU Domain Authority Control Register 6
IOMMU_DM_AUT_CTRL_REG7 0x00CC IOMMU Domain Authority Control Register 7
IOMMU_DM_AUT_OVWT_REG 0x00DO0 IOMMU Domain Authority Overwrite Register
IOMMU_INT_ENABLE _REG 0x0100 IOMMU Interrupt Enable Register
IOMMU_INT_CLR _REG 0x0104 IOMMU Interrupt Clear Register
IOMMU_INT_STA _REG 0x0108 IOMMU Interrupt Status Register
IOMMU_INT_ERR_ADDR_REGO 0x0110 IOMMU Interrupt Error Address Register O
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IOMMU_INT_ERR_ADDR_REG1 0x0114 IOMMU Interrupt Error Address Register 1
IOMMU_INT_ERR_ADDR_REG2 0x0118 IOMMU Interrupt Error Address Register 2
IOMMU_INT_ERR_ADDR_REG3 0x011C IOMMU Interrupt Error Address Register 3
IOMMU_INT_ERR_ADDR_REG4 0x0120 IOMMU Interrupt Error Address Register 4
IOMMU _INT_ERR_ADDR_REG5 0x0124 IOMMU Interrupt Error Address Register 5
IOMMU_INT_ERR_ADDR_REG6 0x0128 IOMMU Interrupt Error Address Register 6
IOMMU _INT_ERR_ADDR_REG7 0x0130 IOMMU Interrupt Error Address Register 7
IOMMU _INT_ERR_ADDR_REG8 0x0134 IOMMU Interrupt Error Address Register 8
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 0x0168 IOMMU Interrupt Error Data Register 6
IOMMU_INT_ERR_DATA_REG7 0x0170 IOMMU Interrupt Error Data Register 7
IOMMU_INT_ERR_DATA_REGS8 0x0174 IOMMU Interrupt Error Data Register 8
IOMMU_L1PG_INT _REG 0x0180 IOMMU L1 Page Table Interrupt Register
IOMMU_L2PG_INT _REG 0x0184 IOMMU L2 Page Table Interrupt Register
IOMMU_VA_REG 0x0190 IOMMU Virtual Address Register
IOMMU_VA_DATA_REG 0x0194 IOMMU Virtual Address Data Register
IOMMU_VA_CONFIG_REG 0x0198 IOMMU Virtual Address Configuration Register
IOMMU_PMU_ENABLE _REG 0x0200 IOMMU PMU Enable Register
IOMMU_PMU_CLR _REG 0x0210 IOMMU PMU Clear Register
IOMMU_PMU_ACCESS_LOW_REGO 0x0230 IOMMU PMU Access Low Register O
IOMMU_PMU_ACCESS_HIGH_REGO 0x0234 IOMMU PMU Access High Register O
IOMMU_PMU_HIT_LOW_REGO 0x0238 IOMMU PMU Hit Low Register O
IOMMU_PMU_HIT_HIGH_REGO 0x023C IOMMU PMU Hit High Register 0
IOMMU_PMU_ACCESS_LOW_REG1 0x0240 IOMMU PMU Access Low Register 1
IOMMU_PMU_ACCESS_HIGH_REG1 0x0244 IOMMU PMU Access High Register 1
IOMMU_PMU_HIT_LOW_REG1 0x0248 IOMMU PMU Hit Low Register 1
IOMMU_PMU_HIT_HIGH_REG1 0x024C IOMMU PMU Hit High Register 1
IOMMU_PMU_ACCESS_LOW_REG2 0x0250 IOMMU PMU Access Low Register 2
IOMMU_PMU_ACCESS_HIGH_REG2 0x0254 IOMMU PMU Access High Register 2
IOMMU_PMU_HIT_LOW_REG2 0x0258 IOMMU PMU Hit Low Register 2
IOMMU_PMU_HIT_HIGH_REG2 0x025C IOMMU PMU Hit High Register 2
IOMMU_PMU_ACCESS_LOW_REG3 0x0260 IOMMU PMU Access Low Register 3
IOMMU_PMU_ACCESS_HIGH_REG3 0x0264 IOMMU PMU Access High Register 3
IOMMU_PMU_HIT_LOW_REG3 0x0268 IOMMU PMU Hit Low Register 3
IOMMU_PMU_HIT_HIGH_REG3 0x026C IOMMU PMU Hit High Register 3
IOMMU_PMU_ACCESS_LOW_REG4 0x0270 IOMMU PMU Access Low Register 4
IOMMU_PMU_ACCESS_HIGH_REG4 0x0274 IOMMU PMU Access High Register 4
IOMMU_PMU_HIT_LOW_REG4 0x0278 IOMMU PMU Hit Low Register 4
IOMMU_PMU_HIT_HIGH_REG4 0x027C IOMMU PMU Hit High Register 4
IOMMU_PMU_ACCESS_LOW_REG5 0x0280 IOMMU PMU Access Low Register 5
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IOMMU_PMU_ACCESS_HIGH_REG5 0x0284 IOMMU PMU Access High Register 5
IOMMU_PMU_HIT_LOW_REG5 0x0288 IOMMU PMU Hit Low Register 5
IOMMU_PMU_HIT_HIGH_REG5 0x028C IOMMU PMU Hit High Register 5
IOMMU_PMU_ACCESS_LOW_REG6 0x0290 IOMMU PMU Access Low Register 6
IOMMU_PMU_ACCESS_HIGH_REG6 0x0294 IOMMU PMU Access High Register 6
IOMMU_PMU_HIT_LOW_REG6 0x0298 IOMMU PMU Hit Low Register 6
IOMMU_PMU_HIT_HIGH_REG6 0x029C IOMMU PMU Hit High Register 6
IOMMU_PMU_ACCESS_LOW_REG7 0x02D0 IOMMU PMU Access Low Register 7
IOMMU_PMU_ACCESS_HIGH_REG7 0x02D4 IOMMU PMU Access High Register 7
IOMMU_PMU_HIT_LOW_REG7 0x02D8 IOMMU PMU Hit Low Register 7
IOMMU_PMU_HIT_HIGH_REG7 0x02DC IOMMU PMU Hit High Register 7
IOMMU_PMU_ACCESS_LOW_REGS8 0x02EOQ IOMMU PMU Access Low Register 8
IOMMU_PMU_ACCESS_HIGH_REGS 0x02E4 IOMMU PMU Access High Register 8
IOMMU_PMU_HIT_LOW_REGS8 0x02E8 IOMMU PMU Hit Low Register 8
IOMMU_PMU_HIT_HIGH_REGS8 0x02EC IOMMU PMU Hit High Register 8
IOMMU_PMU_TL _LOW_REGO 0x0300 IOMMU Total Latency Low Register O
IOMMU_PMU_TL _HIGH_REGO 0x0304 IOMMU Total Latency High Register 0
IOMMU_PMU_ML _REGO 0x0308 IOMMU Max Latency Register 0
IOMMU_PMU_TL _LOW_REG1 0x0310 IOMMU Total Latency Low Register 1
IOMMU_PMU_TL _HIGH_REG1 0x0314 IOMMU Total Latency High Register 1
IOMMU_PMU_ML _REG1 0x0318 IOMMU Max Latency Register 1
IOMMU_PMU_TL _LOW_REG2 0x0320 IOMMU Total Latency Low Register 2
IOMMU_PMU_TL _HIGH_REG2 0x0324 IOMMU Total Latency High Register 2
IOMMU_PMU_ML _REG2 0x0328 IOMMU Max Latency Register 2
IOMMU_PMU_TL _LOW_REG3 0x0330 IOMMU Total Latency Low Register 3
IOMMU_PMU_TL _HIGH_REG3 0x0334 IOMMU Total Latency High Register 3
IOMMU_PMU_ML _REG3 0x0338 IOMMU Max Latency Register 3
IOMMU_PMU_TL _LOW_REG4 0x0340 IOMMU Total Latency Low Register 4
IOMMU_PMU_TL _HIGH_REG4 0x0344 IOMMU Total Latency High Register 4
IOMMU_PMU_ML _REG4 0x0348 IOMMU Max Latency Register 4
IOMMU_PMU_TL _LOW_REG5 0x0350 IOMMU Total Latency Low Register 5
IOMMU_PMU_TL _HIGH_REG5 0x0354 IOMMU Total Latency High Register 5
IOMMU_PMU_ML _REG5 0x0358 IOMMU Max Latency Register 5
IOMMU_PMU_TL_LOW_REG6 0x0360 IOMMU Total Latency Low Register 6
IOMMU_PMU_TL_HIGH_REG6 0x0364 IOMMU Total Latency High Register 6
IOMMU_PMU_ML _REG6 0x0368 IOMMU Max Latency Register 6
3.6.6 Register Description
3.6.6.1 IOMMU Reset Register (Default Value: 0x8003_007F)
Offset: 0x0010 Register Name: IOMMU_RESET _REG
Bit Read/Write Default/Hex Description
31 R/W 0x1 IOMMU_RESET
A50 Datasheet(Revision 1.2) Copyright©2018 Allwinner Technology Co. Ltd. All Rights Reserved. Page 212




Auwiner

System

IOMMU Software Reset Switch

0: Set reset signal

1: Release reset signal

Before IOMMU software reset operation, ensure IOMMU never be opened; Or
no unfinished bus operation; Or DRAM and the peripherals have opened the
corresponding switch, for shielding the effects of IOMMU reset .

30:18 / /

/

17 R/W Ox1

PTW_CACHE_RESET

PTW Cache address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

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

16 R/W 0x1

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.

15:7 / /

/

6 R/W 0x1

MASTER6_RESET

Master6 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

When Master6 occurs abnormal, the bit is used for resetting PTW Cache
individually.

5 R/W 0x1

MASTERS5_RESET

Master5 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

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

4 R/W Ox1

MASTER4_RESET

Master4 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

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

3 R/W Ox1

MASTER3_RESET

Master3 address convert lane software reset switch.

0: Set reset signal

1: Release reset signal

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

2 R/W 0x1

MASTER2_RESET
Master2 address convert lane software reset switch.
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0: Set reset signal

1: Release reset signal

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

MASTER1_RESET

Masterl address convert lane software reset switch.
0: Set reset signal

1 R/W ox1 _
1: Release reset signal

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

individually.

MASTERO_RESET
Master0 address convert lane software reset switch.
0: Set reset signal
0 R/W Ox1 .
1: Release reset signal

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

individually.

3.6.6.2 IOMMU Enable Register (Default Value: 0x0000_0000)

Offset: 0x0020 Register Name: IOMMU_ENABLE_REG
Bit Read/Write Default/Hex Description
31:1 / / /

ENABLE

IOMMU module enable switch

0: Disable IOMMU

0 R/W 0x0 1: Enable IOMMU

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

status of sending bus demand  (such as reset)

3.6.6.3 IOMMU Bypass Register (Default Value: 0x0000_007f)

Offset: 0x0030 Register Name: IOMMU_BYPASS_REG
Bit Read/Write Default/Hex Description
31:7 / / /

MASTER6_BYPASS

Master6 bypass switch

After open bypass function, IOMMU can not map the address of Master6
6 R/W 0x1 sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

MASTER5_BYPASS

5 R/W 0x1 .
Master5 bypass switch
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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

4 R/W

Ox1

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

3 R/W

Ox1

MASTER3_BYPASS

Master3 bypass switch

After open bypass function, IOMMU can not map the address of Master3
sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

2 R/W

0x1

MASTER2_BYPASS

Master2 bypass switch

After open bypass function, IOMMU can not map the address of Master2
sending, and directly output the virtual address to MBUS as physical
address.

0: Disable bypass function

1: Enable bypass function

1 R/W

0x1

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

0 R/W

0x1

MASTERO_BYPASS

Master0 bypass switch

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

0: Disable bypass function

1: Enable bypass function

1]

— NOTE

Operating the register belongs to non-accurate timing sequence control function.That is, before the function is valid,

master operation will complete address mapping function, and after the operation will not perform address mapping.

It is suggested that master is in reset state or in no any bus operation before operating the register .
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3.6.6.4 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 consumption of the module.
0: Disable auto gating function
1: Enable auto gating function
3.6.6.5 IOMMU Write Buffer Control Register (Default Value: 0x0000_0011)
Offset: 0x0044 Register Name: IOMMU_WBUF_CTRL_REG
Bit Read/Write Default/Hex Description
31:5 / / /
MASTER4_WBUF_CTRL
4 R/W ox1. Mas.ter4 writfe buffer control bit
0: Disable write buffer
1: Enable write buffer
3:1 / / /
MASTERO_WBUF_CTRL
Master0 write buffer control bit
0 R/W ox1 _ _
0: Disable write buffer
1: Enable write buffer
3.6.6.6 IOMMU Out Of Order Control Register (Default Value: 0x0000_0011)
Offset: 0x0048 Register Name: IOMMU_OOO_CTRL_REG
Bit Read/Write Default/Hex Description
31:5 / / /
MASTER4_OOO_CTRL
4 R/W ox1. Mas.ter4 out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order
3:1 / / /
MASTERO_OOO_CTRL
0 R/W ox1. Mas.terO out-of-order control bit
0: Disable out-of-order
1: Enable out-of-order
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3.6.6.7 IOMMU 4KB Boundary Protect Control Register (Default Value: 0x0000_007F)

Offset: 0x004C

Register Name: IOMMU_4KB_BDY_PRT_CTRL_REG

Bit Read/Write

Default/Hex | Description

31:7 /

/ /

6 R/W

MASTER6_4KB_BDY_PRT_CTRL

ox1. Master6 4KB boundary protect control bit
X

0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

5 R/W

MASTER5_4KB_BDY_PRT_CTRL

ox1. Masterd 4KB boundary protect control bit
X

0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

4 R/W

MASTER4_4KB_BDY_PRT_CTRL

ox1. Master4 4KB boundary protect control bit
X

0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

3 R/W

MASTER3_4KB_BDY_PRT_CTRL

ox1. Master3 4KB boundary protect control bit
X

0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

2 R/W

MASTER2_4KB_BDY_PRT_CTRL

ox1. Master2 4KB boundary protect control bit
X

0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

1 R/W

MASTER1_4KB_BDY_PRT_CTRL

ox1. Masterl 4KB boundary protect control bit
X

0: Disable 4KB boundary protect

1: Enable 4KB boundary protect

0 R/W

MASTERO_4KB_BDY_PRT_CTRL
Master0 4KB boundary protect control bit
0: Disable 4KB boundary protect

0x1

1: Enable 4KB boundary protect

1]

— NOTE

When Master sends the virtual address across the 4KB boundary, 4KB protection unit will split it into two serial

access.

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

Offset: 0x0050

Register Name: IOMMU_TTB_REG

Bit Read/Write Default/Hex Description
TTB
Levell page table starting address, aligned to 16 KB.
31:14 | R/W 0x0 _ _ _ .
When operating the register , IOMMU address mapping function must be
closed, namely IOMMU_ENABLE_REG is 0 ; Or Bypass function of all main
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setting).

equipment is set to 1 or not the state of transfer bus commands (such as

13:0 /

/

3.6.6.9 IOMMU TLB Enable Register (Default Value: 0x0003_007F)

Offset: 0x0060

Register Name: IOMMU_TLB_ENABLE_REG

Bit Read/Write

Default/Hex Description

31:18 /

/

/

17 R/W

Ox1

PTW_CACHE_ENABLE
PTW Cache enable bit
0: Disable
1: Enable

16 R/W

Ox1

MACRO_TLB_ENABLE
Macro TLB enable bit
0: Disable
1: Enable

15:7 /

/

6 R/W

0x1

MICRO_TLB6_ENABLE
Micro TLB6 enable bit
0: Disable
1: Enable

5 R/W

0x1

MICRO_TLB5_ENABLE
Micro TLB5 enable bit
0: Disable
1: Enable

4 R/W

0x1

MICRO_TLB4_ENABLE
Micro TLB4 enable bit
0: Disable
1: Enable

3 R/W

Ox1

MICRO_TLB3_ENABLE
Micro TLB3 enable bit
0: Disable
1: Enable

2 R/W

Ox1

MICRO_TLB2_ENABLE
Micro TLB2 enable bit
0: Disable
1: Enable

1 R/W

Ox1

MICRO_TLB1_ENABLE
Micro TLB1 enable bit
0: Disable
1: Enable

0 R/W

Ox1

MICRO_TLBO_ENABLE
Micro TLBO enable bit
0: Disable
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‘ 1: Enable

3.6.6.10 IOMMU TLB Prefetch Register (Default Value: 0x0000_0000)

Offset: 0x0070

Register Name: IOMMU_TLB_PREFETCH_REG

Bit

Read/Write

Default/Hex

Description

31:7

/

/

/

R/W

0x0

MICRO_TLB6_PREFETCH
Micro TLB6 prefetch enable
0: Disable

1: Enable

R/W

0x0

MICRO_TLB5_PREFETCH
Micro TLB5 prefetch enable
0: Disable

1: Enable

R/W

0x0

MICRO_TLB4_PREFETCH
Micro TLB4 prefetch enable
0: Disable

1: Enable

R/W

0x0

MICRO_TLB3_PREFETCH
Micro TLB3 prefetch enable
0: Disable

1: Enable

R/W

0x0

MICRO_TLB2_PREFETCH
Micro TLB2 prefetch enable
0: Disable

1: Enable

R/W

0x0

MICRO_TLB1_PREFETCH
Micro TLB1 prefetch enable
0: Disable

1: Enable

R/W

0x0

MICRO_TLBO_PREFETCH
Micro TLBO prefetch enable
0: Disable

1: Enable

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

Offset: 0x0080

Register Name: IOMMU_TLB_FLUSH_ENABLE_REG

Bit

Read/Write

Default/Hex

Description

31:18

/

/

/

17

R/WAC

0x0

PTW_CACHE_FLUSH
Clear PTW Cache

0: No clear operation or clear operation completed
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1: Enable is cleared
After Flush operation completes, the bit can clear 0 automatically.

MACRO_TLB_FLUSH

Clear Macro TLB

16 R/WAC 0x0 0: No clear operation or clear operation completed

1: Enable is cleared

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

15:7 / / /

MICRO_TLB6_FLUSH

Clear Micro TLB6

6 R/WAC 0x0 0: No clear operation or clear operation completed
1: Enable is cleared

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

MICRO_TLB5_FLUSH

Clear Micro TLB5

5 R/WAC 0x0 0: No clear operation or clear operation completed
1: Enable is cleared

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

MICRO_TLB4_FLUSH

Clear Micro TLB4

4 R/WAC 0x0 0: No clear operation or clear operation completed
1: Enable is cleared

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

MICRO_TLB3_FLUSH

Clear Micro TLB3

3 R/WAC 0x0 0: No clear operation or clear operation completed
1: Enable is cleared

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

MICRO_TLB2_FLUSH

Clear Micro TLB2

2 R/WAC 0x0 0: No clear operation or clear operation completed
1: Enable is cleared

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

MICRO_TLB1_FLUSH

Clear Micro TLB1

1 R/WAC 0x0 0: No clear operation or clear operation completed
1: Enable is cleared

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

MICRO_TLBO_FLUSH

Clear Micro TLB1

0 R/WAC 0x0 0: No clear operation or clear operation completed
1: Enable is cleared

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

1]

— NOTE
When performing flush operation, all TLB/Cache access will be paused.
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Before flush starts, the operation that has entered TLB continues to complete.

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

Offset: 0x0090

Register Name: IOMMU_TLB_IVLD_ADDR_REG

Bit Read/Write Default/Hex | Description

TLB_IVLD_ADDR
31:12 | R/W 0x0 - - _

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

Operation:

Set the virtual address which needed to be operated in IOMMU_TLB_IVLD_ADDR_REG.

Set the mask of virtual address which needed to be operated in IOMMU_TLB_IVLD_ADDR_MASK_REG.
Write ‘1’ to IOMMU_TLB_IVLD_ENABLE_REG[0].

Read the IOMMU_TLB_IVLD_ENABLE_REG[0], when it is ‘0’, it indicates that invalidation behavior is finished.

1]

— NOTE

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

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

Invalidation operation.

3.6.6.13 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 / / /

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

Offset: 0x0098

Register Name: IOMMU_TLB_IVLD_ENABLE_REG

Bit Read/Write

Default/Hex

Description

31:1 /

/

/

0 R/WAC

0x0

TLB_IVLD_ENABLE

Enable TLB invalid operation

0: No-operation or operation completed

1: Enable is invalid

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

After or Before Invalidation starts, there is no absolute relationship between
same address switch operation and Invalidation operation.
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3.6.6.15 IOMMU PC Invalidation Address Register (Default Value: 0x0000_0000)

Offset: 0OX0O0A0

Register Name: IOMMU_PC_IVLD_ADDR_REG

Bit Read/Write Default/Hex | Description

PC IVLD_ADDR
31:20 R/W 0x0 - - ) )

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

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

Offset: 0OXx0O0AS8

Register Name: IOMMU_PC_IVLD_ENABLE_REG

Bit Read/Write

Default/Hex

Description

31:1 /

/

/

0 R/WAC

0x0

PC_IVLD_ENABLE

Enable PTW Cache invalid operation

0: No-operation or operation completed

1: Enable is invalid

After invalidation operation completed, the bit can clear 0 automatically.
After or Before Invalidation starts, there is no absolute relationship between
same address switch operation and Invalidation operation.

3.6.6.17 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

31:30 /

/

/

29 R/W

0x0

DM1_M6_WT_AUT_CTRL

Domainl write permission control for master6
0: The write-operation is available

1: The write-operation is unavailable

28 R/W

0x0

DM1_M6_RD_AUT_CTRL

Domain1 read permission control for master6
0: The read-operation is available

1: The read-operation is unavailable

27 R/W

0x0

DM1_M5_WT_AUT_CTRL

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

1: The write-operation is unavailable

26 R/W

0x0

DM1_M5_RD_AUT_CTRL

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

1: The read-operation is unavailable

25 R/W

0x0

DM1_M4_WT_AUT_CTRL
Domainl write permission control for master4
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0: The write-operation is available
1: The write-operation is unavailable

24

R/W

0x0

DM1_M4_RD_AUT_CTRL

Domain1l read permission control for master4
0: The read-operation is available

1: The read-operation is unavailable

23

R/W

0x0

DM1_M3_WT_AUT_CTRL

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

1: The write-operation is unavailable

22

R/W

0x0

DM1_M3_RD_AUT_CTRL

Domainl 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

Domain1l 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

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

1: The write-operation is unavailable

18

R/W

0x0

DM1_M1_RD_AUT_CTRL

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

1: The read-operation is unavailable

17

R/W

0x0

DM1_MO_WT_AUT_CTRL

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

1: The write-operation is unavailable

16

R/W

0x0

DM1_MO_RD_AUT_CTRL

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

1: The read-operation is unavailable

15:14

/

13

0x0

DMO_M6_WT_AUT_CTRL

Domain0 write permission control for master6
0: The write-operation is available

1: The write-operation is unavailable

12

0x0

DMO_M6_RD_AUT_CTRL
Domain0 read permission control for master6
0: The read-operation is available
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1: The read-operation is unavailable

DMO_M5_WT_AUT_CTRL

Domain0 write permission control for master5
11 R 0x0
0: The write-operation is available

1: The write-operation is unavailable

DMO_M5_RD_AUT_CTRL

Domain0 read permission control for master5
10 R 0x0 . .
0: The read-operation is available

1: The read-operation is unavailable

DMO_M4_WT_AUT_CTRL

Domain0 write permission control for master4
9 R 0x0 ) o .
0: The write-operation is available

1: The write-operation is unavailable

DMO_M4_RD_AUT_CTRL

Domain0 read permission control for master4
8 R 0x0 o .
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 . L .
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

Domain0 read permission control for master2
4 R 0x0
0: The read-operation is available

1: The read-operation is unavailable

DMO_M1_WT_AUT_CTRL

Domain0 write permission control for masterl
3 R 0x0 . L .
0: The write-operation is available

1: The write-operation is unavailable

DMO_M1_RD_AUT_CTRL

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

1: The read-operation is unavailable

DMO_MO_WT_AUT_CTRL

1 R 0x0 Domain0 write permission control for master0
X

0: The write-operation is available

1: The write-operation is unavailable

0 R 0x0 DMO_MO_RD_AUT_CTRL
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Domain0 read permission control for masterQ
0: The read-operation is available

1: The read-operation is unavailable

1]

— NOTE
Software can be set up 15 different permission control types , which are set in IOMMU_DM_AUT_CTRL_REGO ~ 7. As
well as a default access control type, domain0. The read/write operation of DOMIAN1 ~ 15 is unlimited by default.
Software need set the corresponding permission control domain index of the page table item in the secondary page
table entries[7:4], the default value is 0, use domian0, namely the read/write operation is not controlled.
Setting REG_ARD_OVWT can mask Domain control defined by IOMMU_DM_AUT_CTRL_REGO~7.All Level2 page table
type are covered by the type of REG_ARD_OVWT. The read/write operation is permitted by default.

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

Offset: 0x00B4 Register Name: IOMMU_DM_AUT_CTRL_REG1

Bit Read/Write Default/Hex Description

31:30 / / /

DM3_M6_WT_AUT_CTRL

Domain3 write permission control for master6
29 R/W 0x0 . S .
0: The write-operation is available

1: The write-operation is unavailable

DM3_M6_RD_AUT_CTRL

Domain3 read permission control for master6
28 R/W 0x0 o .
0: The read-operation is available

1: The read-operation is unavailable

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 o .
0: The read-operation is available

1: The read-operation is unavailable

DM3_M4_WT_AUT_CTRL

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

1: The write-operation is unavailable

DM3_M4_RD_AUT_CTRL

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

1: The read-operation is unavailable

DM3_M3_WT_AUT_CTRL

Domain3 write permission control for master3
23 R/W 0x0 . L .
0: The write-operation is available

1: The write-operation is unavailable
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22

R/W

0x0

DM3_M3_RD_AUT_CTRL
Domain3 read permission control for master3
0: The read-operation is available

1: The read-operation is unavailable

21

R/W

0x0

DM3_M2_WT_AUT_CTRL

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

1: The write-operation is unavailable

20

R/W

0x0

DM3_M2_RD_AUT_CTRL
Domain3 read permission control for master2
0: The read-operation is available

1: The read-operation is unavailable

19

R/W

0x0

DM3_M1_WT_AUT_CTRL

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

1: The write-operation is unavailable

18

R/W

0x0

DM3_M1_RD_AUT_CTRL

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

1: The read-operation is unavailable

17

R/W

0x0

DM3_MO_WT_AUT_CTRL

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

1: The write-operation is unavailable

16

R/W

0x0

DM3_MO_RD_AUT_CTRL

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

1: The read-operation is unavailable

15:14

/

13

R/W

0x0

DM2_M6_WT_AUT_CTRL

Domain2 write permission control for master6
0: The write-operation is available

1: The write-operation is unavailable

12

R/W

0x0

DM2_M6_RD_AUT_CTRL
Domain2 read permission control for master6
0: The read-operation is available

1: The read-operation is unavailable

11

R/W

0x0

DM2_M5_WT_AUT_CTRL
Domain2 write permission control for master5
0: The write-operation is available

1: The write-operation is unavailable

10

R/W

0x0

DM2_M5_RD_AUT_CTRL

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

1: The read-operation is unavailable

9

R/W

0x0

DM2_M4_WT_AUT_CTRL
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Domain2 write permission control for master4
0: The write-operation is available
1: The write-operation is unavailable

R/W

0x0

DM2_M4_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM2_M3_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM2_M3_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM2_M2_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM2_M2_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM2_M1_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM2_M1_RD_AUT_CTRL

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

1: The read-operation is unavailable

R/W

0x0

DM2_MO_WT_AUT_CTRL

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

1: The write-operation is unavailable

R/W

0x0

DM2_MO_RD_AUT_CTRL

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

1: The read-operation is unavailable

3.6.6.19 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

31:30

/

/

/
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DM5_M6_WT_AUT_CTRL

Domain5 write permission control for master6
29 R/W 0x0 . o .
0: The write-operation is available

1: The write-operation is unavailable

DM5_M6_RD_AUT_CTRL

Domain5 read permission control for master6
28 R/W 0x0 . .
0: The read-operation is available

1: The read-operation is unavailable

DM5_M5_WT_AUT_CTRL

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

1: The read-operation is unavailable

DM5_M4_WT_AUT_CTRL

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

1: The write-operation is unavailable

DM5_M4_RD_AUT_CTRL

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

1: The read-operation is unavailable

DM5_M3_WT_AUT_CTRL

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

1: The write-operation is unavailable

DM5_M3_RD_AUT_CTRL

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

1: The read-operation is unavailable

DM5_M2_WT_AUT_CTRL

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

1: The write-operation is unavailable

DM5_M2_RD_AUT_CTRL

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

1: The read-operation is unavailable

DM5_M1_WT_AUT_CTRL

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

1: The write-operation is unavailable

DM5_M1_RD_AUT_CTRL

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

DM5_MO_WT_AUT_CTRL

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

1: The write-operation is unavailable

DM5_MO_RD_AUT_CTRL

Dom