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Declaration

THIS A31s USER MANUAL IS THE ORIGINAL WORK AND COPYRIGHTED PROPERTY OF ALLWINNER TECHNOLOGY
(“ALLWINNER”). REPRODUCTION IN WHOLE OR IN PART MUST OBTAIN THE WRITTEN APPROVAL OF ALLWINNER

AND GIVE CLEAR ACKNOWLEDGEMENT TO THE COPYRIGHT OWNER.

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

FOR ANY PARTICULAR APPLICATION.

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

COVERED UNDER ANY REQUIRED THIRD PARTH LICENCE.
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Chapter1  System

This chapter introduces the overall system architecture of A31s from following perspectives:

* OVERVIEW * HIGH SPEED TIMER

* AS31s BLOCK DIAGRAM * PWM

*  MEMORY MAPPING * DMA

* BOOT SYSTEM e GIC

e CCuU  RTC

« CPU e SECURITY SYSTEM

* TRUSTZONE * GPADC

* SYSTEM CONTROL * LRADC

* PRCM * AUDIO CODEC

e TIMER * PORT CONTROLLER
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1.1. OVERVIEW

With the rising of phablet market, Allwinner Technology launches its quad-core phablet processor solution
A31s to meet the increasing demand from global market. Phablets, a product category that combines the
functionalities of a smartphone with that of a tablet and falls somewhere in between them in terms of form
factor, are drawing more and more users, and are shaping the way people consume media content and the
way we live.

The Allwinnner A31s processor features a wide set of integration and connectivity, which makes it possible to
support 3G, 2G, LTE, WiFi, Bluetooth, FM, GPS, AGPS, NFC as well as other voice and data wireless
transmission using a minimum of external components. Besides, it provides a powerful audio codec that
includes two sets of analog MIC interface and one digital MIC interface to enable digital/analog voice
transmission.

In addition, A31s processor is based on a quad-core Cortex-A7 CPU architecture, and also integrates
PowerVR SGX544MP2 GPU to enable powerful 3D computing capability, delivering a highly efficient game
capability as well as satisfying user interface experience, especially when it comes to the smoothness of large
screens.

Lastly, PMIC AXP221s is designed for the power consumption optimization of the A31s processor through
dynamic power management. A31s processor also packs a fifth core that executes tasks at low frequency for
active standby mode, aiming at delivering an unprecedentedly long battery life.

The A31s features are listed below:

QUAD-CORE CPU

Quad Cortex-A7

- ARMv7 ISA standard ARM instruction set plus Thumb2, Jazeller RCT
- NEON SIMD coprocessor and VFPv4 for each CPU

- TrustZone security technology

- Hardware virtualization

- Large Physical Address Extensions(LPAE)

- Debug and trace features

- One general timer for an individual CPU

- 32KB instruction and 32KB data L1 cache for an individual CPU
- Shared 1MB L2 cache
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GRAPHIC ENGINE
*3D
- PowerVR SGX544MP2 GPU
- Support OpenGL ES 2.0, OpenVG 1.1, OpenCL 1.1, and DX 9.3 standards

2D
- Support BLT and ROP2/3/4, scaling function with 4x4 taps and 32 phases
- Support 90/180/270 degree rotation
- Support mirror/alpha (plane and pixel alpha)/color key
- Format conversion: ARGB 8888/4444/1555, RGB565, Mono 1/2/4/8 bpp, Palette 1/2/4/8 bpp (input only),
YUV 444/422/420
- Support command queue

SYSTEM RESOURCES
e Timer
- 6 timers: clock source can be switched over 24M/32K for all timers, and external signals can function as clock
source for timer4/5
- 33-bit AVS counter
- 4 watchdogs to generate reset signal or interrupt

*GIC
- Support 16 SGIs, 16 PPIs, and 128 SPIs
- Support ARM architecture security extensions
- Support ARM architecture virtualization extensions
- Support uniprocessor and multiprocessor environments

* HS-Timer
-4 channels
- Clock source fixed to AHB, and pre-scale ranges from 1 to 16
- 56-bit counter that can be separated to 24-bit high register and 32-bit low register

* DMA
- 16 channels
- Support data width of 8/16/32 bits
- Support linear and |0 address modes
- DMA channels can be paused during data transfer if necessary

*RTC
- Real time registers for second, minute, hour, day, month and year
- Two alarms based on seconds and weeks

- 16 general purpose registers

*CCU
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- programmable PLLs

MEMORY SUBSYSTEM
¢ Internal Boot ROM

- Support system boot from 8-bit NAND Flash, SPI Nor Flash (SP10) and SD/TF/8-bit eMMC (SDCO0/2)

- Support system code download via USB DRD (USBO)

* DRAM
— Support DDR3/DDR3L/LPDDR2
- Support 32-bit bus width
- Support 16 address lines and 3 bank address lines

* NAND FLASH
- Comply to ONFI 2.3 and toggle 1.0
- Support 64-bit ECC per 512 bytes or 1024 bytes
- Support 8-bit data bus width
- Support up to 4 CE and 2 RB
- Support system boot from NAND flash
- Support SLC/MLC/TLC NAND and EF-NAND
- Support SDR/DDR NAND interface

* SD/MMC
- Comply to eMMC standard specification v4.5
- Comply to SD physical layer specification v3.0
- Comply to SDIO card specification v2.0
- 1/4/8-bit bus width
- Support HS/DS/SDR12/SDR25/SDR50 /HS200/ DDR50 bus mode
- Support eMMC mandatory and alternative boot operations
- Support transmit clock up to100MHz
- Support four independent SD/MMC/SDIO controllers
- Support SDSC/SDHC/SDXC/UHS-I/MMC/ RS-MMC Card
- Support eMMC/iNand Flash
- Support 1GB/2GB/4GB/8GB/16GB/32GB/ 64GB /128GB SD/MMC card
- Support SDIO interrupt detection
- Support build-in 64-byte FIFO for buffered read or write operations
- Support descriptor-based internal DMA controller for efficient scatter and gather operations

IMAGE SIGNAL PROCESSOR
* Support image mirror flip and rotation
* Support thumb image generation
* Support two channels output
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* Support valid picture size up to 4096x4096
* Support speed up to 250M pixel/s
* ISP for YCbCr input
- YCbCr gain and offset control
- DRC(dynamic range compression)
- Anti-flick detection statistics
- Histogram statistics
* ISP for RAW RGB input
- Black clamp with horizontal/vertical offset compensation
- Window capture
- Static/dynamic defect pixel correction
- Super lens shading correction
- Super lens flare correction
- Color dependent gain and offset control
- Anisotropic non-linear bayer interpolation with false color suppression
- Programmable color correction
- Programmable gamma correction
- DRC(dynamic range compression)
- RGB2YCbhCr
- Non-linear 2D sharpening
- Advanced contrast enhancement
- Advanced spatial (2D) de-noise filter
- Zone-based AE/AF/AWB statistics
- Anti-flick detection statistics
- Histogram statistics

VIDEO ENGINE
* Decoder and encoder can work at the same time
* Video decoding
- Picture size up to 4096x2304
- Decoding speed up to 1920x1080@60fps
- Support multiple video formats: Mpegl1/2, Mpeg4 SP/ASP GMC, H.263 including Sorenson Spark, H.264
BP/MP/HP, VP6/8, AVS jizun, JPEG/MJPEG
- Support tiled/YUV/YUV output format
* Video Encoding
- H.264 HP: picture size up to 3840x2160
- H.264 HP: speed up to 1920x1080@30fps
- H.264 HP: cyclic intra refresh
- H.264 HP: ROI windows
- JPEG baseline: picture size up to 8192x8192
- Alpha blending
- Thumb generation
- 4x2 scaling ratio: from 1/16 to 64 arbitrary non-integer ratio
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DISPLAY ENGINE
* Support dual display paths
- Each path supports 4 movable and size-adjustable layers
- Layer size up to 8192x8192 pixels
* Ultra-scaling Engine
- 8 taps in horizontal and 4 taps in vertical
- Source image size from 8x4 to 8192x8192
- Destination image size from 8x4 to 8192x8192
* Support multiple image input formats
- Mono 1/2/4/8 bpp
- Palette 1/2/4/8 bpp
- 16/24/32 bpp color
-YUV444/420/422/411
* Support alpha blending/color key/gamma/hardware cursor
* Support video post processing
- De-interlacing
- Detail enhancement
- Dynamic range control
- Color management
* 3D input/output format conversion and display

VIDEO OUTPUT
* Support HDMI 1.4 1080p@60fps
* LVDS/RGB/CPU LCD interface 1280x800

VIDEO INPUT
* Support parallel 12-bit CSI

ANALOG AUDIO INPUT
* Support two audio ADC channels
- 96dBA SNR for ADC recording
- 8KHz~ 48KHz ADC sample rate
* Analog low-power loop from line-in/mic-in/ phone-in to headphone/speaker/ earpiece outputs
* Accessory button press detection
* Four analog audio inputs
- Two differential microphone inputs
- Differential phone-in input
- Stereo line-in input
* Support low-noise digital MIC interface
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* Flexible digital audio process for ADC
- High pass filter and low latency decimation filter for class voice
- Automatic gain control (AGC)

ANALOG AUDIO OUTPUT
* Two-channel audio DAC
* Stereo capless headphone drivers
- Up to 100dBA SNR for DAC playback
- 8KHz~192KHz DAC sample rate
* Support analog/digital volume control
» Two low-noise analog microphone bias
* Dedicated headphone/speaker/earpiece outputs, single-ended or differential
* Support differential phone-out
* Support two mixers for different applications
- Output mixer for LINEINL/R, PHONEP/N, MIC1P/N, MIC2P/N and stereo DAC output
- ADC record mixer for LINEINL/R, PHONEP/N, MIC1P/N, MIC2P/N, stereo DAC output
* Flexible digital audio process for DAC
- Pop suppression control
- Individual high pass filter/De-emphasis filter
- Support EQ equalization
- Soft volume control and soft mute

CONNECTIVITY
*USB2.0 DRD
- Support High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps), and Low-Speed (LS, 1.5-Mbps) in Host
mode
- Support High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps) in Device mode
- Support up to 10 user-configurable endpoints for bulk , isochronous, control and interrupt bi-directional
transfers

* USB EHCI/OHCI
- Two EHCI/OHCI-compliant Hosts

*LRADC
- 6-bit resolution
- Support OV ~2V voltage input

* Digital Audio Interface
- Comply to industry standard 12S/PCM specification
- Two sets 12S/PCM interfaces for baseband and Bluetooth
- Support Master/Slave mode and full-duplex operation
- Support 8KHz ~192KHz audio sample rate
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- Support MCLK output for CODEC chips

- Support standard 12S, left-justified, right-justified, 8/16-bit linear sample, 8-bit u-law and a-law companded

sample

* PWM
- 4 PWM outputs
- Support cycle mode and pulse mode
- The pre-scale ranges from 1 to 64

* Transport Stream
- Support both SPI and SSI
- Support 64 channels PID filter
- Support hardware PCR packet detection
- Speed up to 150Mbps for both SPI and SSI interface

*CIR
- Aflexible receiver for IR remote controller

* UART
- Comply to industry-standard 16450/16550 UART specification
- Support 16-bit programmable baud rate and dynamic modification
- Support 2-wire serial communication
- Support 4-wire auto data flow communication
- Support 8-wire modem(data carrier equipment, DCE) or data set
- Up to 6 UART controllers

* SPI
- Master/Slave configurable
- Up to 4 independent SPI controllers
- Support dual input and dual output operation

e TWI
- Up to 5 TWIs compliant with 12C protocol
- Support SCCB protocol

« P2WI (Push-Pull TWI)
- Support speed up to 12MHz

* One Wire Interface

- Support both standard One Wire protocol and simple HDQ protocol

SECURITY SYSTEM
* Support AES, DES, 3DES, SHA-1, MD5
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Page 15/ 944



MAIIwinner
( \

Technology

* Support ECB, CBC modes for AES/DES/3DES
* 128-bit, 192-bit and 256-bit key size for AES

* 160-bit hardware PRNG with 192-bit seed

* Security JTAG

POWER MANAGEMENT
* Flexible PLL clock generator and 32768Hz OSC
* Flexible clock gate and module reset
* Support DVFS for CPU frequency and voltage adjustment
* Support dynamic frequency adjustment for external DRAM controller
* Support standby mode

PACKAGE
* FBGA 460 balls, 0.8mm ball pitch, 18mm x18mm
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1.2. A31s BLOCK DIAGRAM

User Interface 256KB L1 Cache

IR/LRADC 1MB L2 Cache

System

Interrupt Controller
RTC/Timer/HS-Timer
Clock System

16-CH DMA

Connectivity Security

USB DRD/2 USB HOST Security System

TS/4 SD/MMC S-ITAG

LU LA Camera Interface

2 PCM/I12S ITU601

CPU
Quad-Core

Core0 Corel

Core2 Core3

Processing
Enhancement
Engine

Video Engine

Memory
DDR3/DDR3L/LPDDR2
Raw NAND

SD/eMMC

Figure 1-1 A31s Block Diagram
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1.3. MEMORY MAPPING

Module CPU1/2 Address Size(Bytes)
SRAM Al 0x0000 0000---0x0000 7FFF 32K
SRAM A2 / 64K

Module CPUO0/1/2/3 Address Size(Bytes)

SRAM Nand / 2K
SRAM B(Secure) 0x0002 0000---0x0002 FFFF 64K
SRAM Controller 0x01CO0 0000---0x01CO OFFF 4K

/ 0x01CO0 1000---0x01CO 1FFF 4K
DMA 0x01CO0 2000---0x01CO0 2FFF 4K
NFCO 0x01CO0 3000---0x01CO0 3FFF 4K
TS 0x01CO0 4000---0x01CO 4FFF 4K
NFC1 0x01CO0 5000---0x01CO 5FFF 4K

/ 0x01CO0 6000---0x01CO0 6FFF 4K

/ 0x01C0 7000---0x01CO 7FFF 4K

/ 0x01CO0 8000---0x01CO 8FFF 4K

/ 0x01CO0 9000---0x01CO0 9FFF 4K

/ 0x01CO0 A000---0x01CO AFFF 4K

/ 0x01CO0 B000O---0x01CO BFFF 4K
LCDO 0x01CO0 C000---0x01C0 CFFF 4K
LCD1 0x01CO0 D000---0x01CO DFFF 4K
VE 0x01CO0 E000---0x01CO EFFF 4K
SD/MMC 0 0x01CO0 F000---0x01CO0 FFFF 4K
SD/MMC 1 0x01C1 0000---0x01C1 OFFF 4K
SD/MMC 2 0x01C1 1000---0x01C1 1FFF 4K

A31s User Manual (Revision 1.1)
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SD/MMC 3 0x01C1 2000---0x01C1 2FFF 4K
/ 0x01C1 3000---0x01C1 3FFF 4K
/ 0x01C1 4000---0x01C1 4FFF 4K
SS 0x01C1 5000---0x01C1 5FFF 4K
HDMI 0x01C1 6000---0x01C1 6FFF 4K
/ 0x01C1 7000---0x01C1 7FFF 4K
/ 0x01C1 8000---0x01C1 8FFF 4K
USB-DRD 0x01C1 9000---0x01C1 9FFF 4K
USB-EHCIO/OHCIO 0x01C1 A000---0x01C1 AFFF 4K
USB-EHCI1/OHCI1 0x01C1 B000---0x01C1 BFFF 4K
USB-OHCI2 0x01C1 C000---0x01C1 CFFF 4K
/ 0x01C1 D000---0x01C1 DFFF 4K
TZASC 0x01C1 E000---0x01C1 EFFF 4K
/ 0x01C1 F000---0x01C1 FFFF 4K
ccu 0x01C2 0000---0x01C2 03FF 1K
/ 0x01C2 0400---0x01C2 O7FF 1K
PIO 0x01C2 0800---0x01C2 OBFF 1K
TIMERO_5 0x01C2 0C00---0x01C2 OFFF 1K
/ 0x01C2 1000---0x01C2 13FF 1K
PWMO_3 0x01C2 1400---0x01C2 17FF 1K
/ 0x01C2 1800---0x01C2 1BFF 1K
/ 0x01C2 1C00---0x01C2 1FFF 1K
DAUDIO-0 0x01C2 2000---0x01C2 23FF 1K
DAUDIO-1 0x01C2 2400---0x01C2 27FF 1K
LRADC 0/1 0x01C2 2800---0x01C2 2BFF 1K
AudioCodec 0x01C2 2C00---0x01C2 2FFF 1K
/ 0x01C2 3000---0x01C2 33FF 1K
TZPC 0x01C2 3400---0x01C2 37FF 1K
SID 0x01C2 3800---0x01C2 3BFF 1K
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SJTAG 0x01C2 3C00---0x01C2 3FFF 1K
/ 0x01C2 4000---0x01C2 43FF 1K
/ 0x01C2 4400---0x01C2 47FF 1K
/ 0x01C2 4800---0x01C2 4BFF 1K
/ 0x01C2 4C00---0x01C2 4FFF 1K
TP 0x01C2 5000---0x01C2 53FF 1K
DMIC 0x01C2 5400---0x01C2 57FF 1K
/ 0x01C2 5800---0x01C2 5BFF 1K
/ 0x01C2 5C00---0x01C2 5FFF 1K
/ 0x01C2 6000---0x01C2 63FF 1K
/ 0x01C2 6400---0x01C2 67FF 1K
/ 0x01C2 6800---0x01C2 6BFF 1K
/ 0x01C2 6C00---0x01C2 6FFF 1K
/ 0x01C2 7000---0x01C2 73FF 1K
/ 0x01C2 7400---0x01C2 77FF 1K
/ 0x01C2 7800---0x01C2 7BFF 1K
/ 0x01C2 7C00---0x01C2 7FFF 1K
UART 0 0x01C2 8000---0x01C2 83FF 1K
UART 1 0x01C2 8400---0x01C2 87FF 1K
UART 2 0x01C2 8800---0x01C2 8BFF 1K
UART 3 0x01C2 8C00---0x01C2 8FFF 1K
UART 4 0x01C2 9000---0x01C2 93FF 1K
UART 5 0x01C2 9400---0x01C2 97FF 1K
0x01C2 9800---0x01C2 9BFF 1K
/ 0x01C2 9C00---0x01C2 9FFF 1K
/ 0x01C2 A000---0x01C2 A3FF 1K
/ 0x01C2 A400---0x01C2 A7FF 1K
/ 0x01C2 A800---0x01C2 ABFF 1K
TWI 0 0x01C2 AC00---0x01C2 AFFF 1K
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TWI 1 0x01C2 BO0O---0x01C2 B3FF 1K
TWI 2 0x01C2 B400---0x01C2 B7FF 1K
TWI 3 0x01C2 B800---0x01C2 BBFF 1K
/ 0x01C2 BC00---0x01C2 BFFF 1K
/ 0x01C2 C400---0x01C2 C7FF 1K
/ 0x01C2 C800---0x01C2 CBFF 1K
/ 0x01C2 CCO00---0x01C2 CFFF 1K
/ 0x01C3 0000---0x01C3 FFFF 64K
GPU 0x01C4 0000---0x01C4 FFFF 64K
HSTMRO_3 0x01C6 0000---0x01C6 OFFF 4K
/ 0x01C6 1000---0x01C6 1FFF 4K
DRAMCOM 0x01C6 2000---0x01C6 2FFF 4K
DRAMCTLO 0x01C6 3000---0x01C6 3FFF 4K
DRAMCTL1 0x01C6 4000---0x01C6 4FFF 4K
DRAMPHYO 0x01C6 5000---0x01C6 5FFF 4K
DRAMPHY1 0x01C6 6000---0x01C6 6FFF 4K
/ 0x01C6 7000---0x01C6 7FFF
SPI0 0x01C6 8000---0x01C6 8FFF 4K
SPI1 0x01C6 9000---0x01C6 9FFF 4K
SPI2 0x01C6 A000---0x01C6 AFFF 4K
SPI3 0x01C6 B000---0x01C6 BFFF 4K
/ 0x01C8 0000
/ 0x01CA 0000---0x01CA OFFF /
/ 0x01CA 1000---0x01CA 1FFF /
CSI0 0x01CB 0000---0x01CB OFFF 4K
/ 0x01CB 1000---0x01CB 1FFF /
/ 0x01CB 2000---0x01CB 2FFF /
csi1 0x01CB 3000---0x01CB 3FFF 4K
ISP 0x01CB 8000---0x01CB 8FFF 4K

A31s User Manual (Revision 1.1)

Copyright © 2013 Allwinner Technology. All Rights Reserved.

Page 21 /944




MAIIwinner
( \

Technology
ISP-Memory 0x01CC 0000---0x01CF FFFF 256K
SRAM Area C 0x01DO0 0000---0x01DF FFFF Module sram

DE_FEO Ox01EO0 0000---Ox01E1 FFFF 128K
DE FE1 0x01E2 0000---Ox01E3 FFFF 128K
DRC1 0x01E5 0000---0x01ES5 FFFF 64K
DE_BEO 0Ox01E6 0000---Ox01E6 FFFF 64K
DRCO 0x01E7 0000---Ox01E7 FFFF 64K
DE BE1 0x01E4 0000---Ox01E4 FFFF 64K
MP 0x01E8 0000---0x01E9 FFFF 128K
DEU1 0x01EA 0000---0x01EA FFFF 64K
DEUO 0x01EB 0000---0x01EB FFFF 64K
PS 0x01EF 0000---0x01EF FFFF 64K

RTC 0x01F0 0000---0x01F0 O3FF 1K

/ 0x01F0 0400---0x01F0 O7FF 1K

/ 0x01F0 0800---0x01F0 OBFF 1K

/ 0x01F0 0C00---0x01FO0 OFFF 1K

/ 0x01F0 1000---0x01F0 13FF 1K

/ 0Ox01F0 1400---0x01FO0 17FF 1K

/ 0x01F0 1800---0x01F0 1BFF 1K

/ 0x01F0 1CO00---0x01F0 1FFF 1K

/ 0x01F0 2000---0x01F0 23FF 1K

/ 0x01F0 2400---0x01F0 27FF 1K

/ 0x01F0 2800---0x01F0 2BFF 1K

/ 0x01F0 2C00---0x01F0 2FFF 1K

/ 0x01F0 3000---0x01F0 33FF 1K

/ 0x01F0 3400---0x01F0 37FF 1K

/ 0x01F0 3800---0x01F0 3BFF 1K

/ 0x01F2 0000---0x01F2 OFFF 4K

/ 0x01F2 1000---0x01F2 1FFF 4K
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/ 0x01F2 2000---0x01F2 2FFF 4K
/ 0x01F2 3000---0x01F2 3FFF 4K
/ 0x01F2 4000---0x01F2 4FFF 4K
DDR-II/DDR-III/LPDDR-| 0x4000 0000---0xBFFF FFFF 2G
BROM OXFFFF 0000—OxFFFF 7FFF 32K
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1.4. BOOT SYSTEM

1.4.1. OVERVIEW

A31s supports five boot methods. Based on the status of UBOOT_SEL pin and two BOOT_SEL pins, the

system can choose to boot from NAND Flash, SPI NOR Flash (SPI0), eMMC, SD Card (SDC0/2), or USB.

In normal state, UBOOT_SEL pin is pulled up by an internal 50K resistor, and if it is checked to be in Low level

state after system power on, the system will choose to boot from USB;

The BOOT_SEL pins are pulled up by internal 50K resistors as well, and they can be used to determine from

which media the system should be booted firstly.
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1.4.2. BOOT DIAGRAM

Yes

The state of UBOOT_SEL pin
is ‘0
No
Check the state value of
BOOT _SEL[1:0]
2b11 2b10 1 2001 2500
v v v
NAND Has(hcg operation SDC2(PC port) boot operation %ﬁ\m boot SPIO(PC port) boot operation
eMMC2 Boot suooess
Yes Yes v
v v | v
No No i No
<
\ 4 SDOO(PF port) boot operation
boot OK;, run other firmware
SDOD Boot No
success
Yes
boot OK, run other firmware USBO boot operation

Figure 1-2 Boot Diagram
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1.5. CCU

1.5.1. OVERVIEW

The CCU (Clock Control Unit) is made up of 10 PLLs, a main oscillator, an on-chip RC oscillator (466.9KHz ~

867.1KHz), and a 32768Hz low-power oscillator.

It integrates two crystal oscillators: a 24MHz crystal is mandatory, which provides clock source for PLL and
main digital blocks, and a 32768Hz oscillator, which is only used to provide a low power, accurate reference for

RTC.

The CCU features:

* 10 PLLs, a Main Oscillator, an on-chip RC Oscillator and a 32768Hz low-power Oscillator
e PLL1 is the main clock of CPU0/1/2/3

*  Support clock configuration for corresponding module

*  Support software-controlled clock gating

*  Support software-controlled reset for corresponding module

e Support 3 clock output channels

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 26 / 944



MAIIwinner
( \

Technology

1.5.2. A31s CPU CLOCK DIAGRAM

32.768KHz

System ATB_APB_CLK_DIV
ATB/APB 214
L /\i ExternalOSC -

LOSC

MUX

»

InternalOSC Prescalar_N

P MUX

PLL1

» CPUO 1 2 3

AXI_CLK_DIV_RATIO
AXI (1/(1~4))

24MHz

>
>
MUX
= M

AHB K_DIV_RA
AHBL
Y NP AHB_PRE_DIV
1/(1~4)

APB1_CLK_RATIO
-

MUX CLK_RAT_N CLK_RAT_M
d (/11214 18) 1/(1~32)

r

APB2

Figure 1-3 CPU Clock Diagram

1.5.3. CCU REGISTER LIST

Module Name Base Address
CCuU 0x01c20000
Register Name Offset Description
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PLL1 CFG_REG 0x0000 PLL1 control register(CPUO_1 2 3 PLL)
PLL2_CFG_REG 0x0008 PLL2 control register (Audio PLL)
PLL3 CFG_REG 0x0010 PLL3 control register (Video 0 PLL)
PLL4_CFG_REG 0x0018 PLLA4 control register (VE PLL)
PLL5_CFG_REG 0x0020 PLL5 control register (DDR PLL)
PLL6_CFG_REG 0x0028 PLL6 control register (Peripheral PLL)
PLL7_CFG_REG 0x0030 PLL7 control register (Video 1 PLL)
PLL8 CFG_REG 0x0038 PLL8 control register (GPU PLL)
PLL9 _CFG_REG 0x0044 PLL9 control register
PLL10_CFG_REG 0x0048 PLL10 control register
CPU_AXI_CFG_REG 0x0050 CPU /AXI CLK ratio register
AHB1_APBl1 CFG_REG 0x0054 AHB1/APB1 CLK ratio register
APB2_CLK_DIV_REG 0x0058 APB?2 clock divider register
AHB1_GATING_REGO 0x0060 AHB1 module clock gating register 0
AHB1 GATING_REG1 0x0064 AHB1 module clock gating register 1
APB1_GATING_REG 0x0068 APB1 module clock gating register
APB2_GATING_REG 0x006C APB2 module clock gating register
NANDO_SCLK_CFG_REG 0x0080 NANDO SCLK configuration register
NAND1_SCLK_CFG_REG 0x0084 NAND1 SCLK configuration register
SDO_CLK_REG 0x0088 SD/MMC 0 Clock Register
SD1_CLK_REG 0x008C SD/MMC 1 Clock Register
SD2_CLK_REG 0x0090 SD/MMC 2 Clock Register
SD3 CLK_REG 0x0094 SD/MMC 3 Clock Register
TS CLK_REG 0x0098 Transport Stream Clock Register
SS CLK_REG 0x009C Security System Clock Register
SPI0_CLK_REG 0x00A0 SPIO0 Clock Register
SPI1_CLK _REG 0x00A4 SPI1 Clock Register
SPI2_CLK_REG 0x00A8 SPI2 Clock Register
SPI3_CLK_REG 0x00AC SPI3 Clock Register
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DAUDIOO_CLK REG 0x00BO DAUDIOO Clock Register
DAUDIO1_CLK_REG 0x00B4 DAUDIOL1 Clock Register
/ 0x00CO0 /
USBPHY_CFG_REG 0x00CC USBPHY Configuration Register
/ 0x00D0 /
MDFS_CLK_REG 0x00F0 MDFS Clock Register
DRAM_CFG_REG 0x00F4 DRAM Configuration Register
DRAM_GATING_REG 0x0100 DRAM Clock Gating Register
BEO_SCLK_CFG_REG 0x0104 Display Backend ChannelO Clock Configuration Register
BE1_SCLK_CFG_REG 0x0108 Display Backend Channell Clock Configuration Register
FEO CLK REG 0x010C Display Frontend ChannelO Clock Configuration Register
FE1 CLK _REG 0x0110 Display Frontend Channell Clock Configuration Register
MP_CLK_REG 0x0114 Mixer Processor Clock Register
LCDO_CHO_CLK_REG 0x0118 LCDO Channel0O Clock Register
LCD1 _CHO_CLK_REG 0x011C LCD1 ChannelO Clock Register
LCDO_CH1 CLK _REG 0x012C LCDO Channell Clock Register
LCD1 _CH1 CLK REG 0x0130 LCD1 Channell Clock Register
CSI0_CLK_REG 0x0134 CSI ChannelO Clock Register
CSI1_CLK_REG 0x0138 CSI Channell Clock Register
VE_CLK_REG 0x013C Video Engine Clock Register
AUDIO_CODEC_CLK_REG 0x0140 Audio Codec Clock Register
AVS CLK REG 0x0144 AVS Clock Register
DIGITAL_MIC _CLK_REG 0x0148 Digital Mic Clock Register
HDMI_CLK_REG. 0x0150 HDMI Clock Register
PS CLK_REG 0x0154 PS Clock Register
/ 0x0158 /
MBUS_SCLK_CFGO_REG 0x015C MBUS Clock Control O register
MBUS_SCLK _CFG1 _REG 0x0160 MBUS Clock Control 1 register
DRCO_SCLK_CFG_REG 0x0180 DRCO Special Clock Configuration Register
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DRC1_SCLK_CFG_REG 0x0184 DRC1 Special Clock Configuration Register
DEUO_SCLK_CFG_REG 0x0188 DEUO Special Clock Configuration Register
DEU1_SCLK_CFG_REG 0x018C DEU1 Special Clock Configuration Register
GPU_CORE_CLK_REG 0x01A0 GPU Core Clock Register
GPU_MEM_CLK_REG 0x01A4 GPU Memory Clock Register
GPU_HYD CLK REG 0x01A8 GPU HYD Clock Register
ATS CLK REG 0x01BO ATS Clock Register
TRACE_CLK_REG 0x01B4 Trace Clock Register
PLL_LOCK_CFG_REG 0x0200 PLL(Except PLL1) Lock Time Control Register
PLL1 LOCK_CFG_REG 0x0204 PLL1 Lock Time Control Register
PLL1 BIAS REG 0x0220 PLL1 BIAS Register
PLL2_BIAS_REG 0x0224 PLL2 BIAS Register
PLL3 BIAS REG 0x0228 PLL3 BIAS Reqgister
PLL4 BIAS_REG 0x022C PLL4 BIAS Register
PLL5 BIAS REG 0x0230 PLL5 BIAS Register
PLL6_BIAS REG 0x0234 PLL6 BIAS Register
PLL7_BIAS_REG 0x0238 PLL7 BIAS Register
PLL8 BIAS REG 0x023C PLL8 BIAS Register
PLL9 BIAS_REG 0x0244 PLL9 BIAS Register
PLL10 BIAS REG 0x0248 PLL10 BIAS Register
PLL1_PAT_CFG_REG 0x0280 PLL1-PATTERN Control Register
PLL2_PAT_CFG_REG 0x0284 PLL2-PATTERN Control Register
PLL3_PAT CFG_REG 0x0288 PLL3-PATTERN Control Register
PLL4 PAT CFG_REG 0x028C PLL4-PATTERN Control Register
PLL5 PAT CFG_REG 0x0290 PLL5-PATTERN Control Register
PLL7_PAT CFG_REG 0x0298 PLL7-PATTERN Control Register
PLL8 PAT CFG_REG 0x029C PLL8-PATTERN Control Register
PLL9 PAT CFG_REG 0x02A4 PLL9-PATTERN Control Register
PLL10_PAT CFG_REG 0x02A8 | PLL10-PATTERN Control Register
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AHB1 RST_REGO 0x02CO0 AHB1 Module Software Reset Register0
AHB1 RST REG1 0x02C4 AHB1 Module Software Reset Registerl
AHB1_RST_REG2 0x02C8 AHB1 Module Software Reset Register2
APB1_RST_REG 0x02D0 APB1 Module Software Reset Register
APB2 RST_REG 0x02D8 APB2 Module Software Reset Register
CLK_OUTA_REG 0x0300 Clock OUTA Register

CLK_OUTB_REG 0x0304 Clock OUTB Register
CLK_OUTC_REG 0x0308 Clock OUTC Register

1.5.4. CCU REGISTER DESCRIPTION

1.5.4.1.PLL1_CFG REGISTER (DEFAULT: 0X00001000)

Offset: 0x00 Register Name: PLL1_CFG_REG

Bit Read/Write Default/Hex Description

PLL1 _ENABLE.

0: Disable, 1: Enable.

The PLL1 output= (24MHZz*N*K)/(M).

31 R/W 0x0 The PLL1 output is for the CPUO_1_2_ 3 CLK.
Note: the PLL output clock must be in the range of
200MHz~2GHz,

Its default is 408MHz.

30:29 / / /
LOCK
28 R 0x0 0: unlocked

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

27:25 / / /

24 RIW 0x0 CPU_SIGMA DELTA_EN.
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0: disable.
1: enable.
23:13 / / /
PLL_FACTOR_N
PLL Factor N.
Factor=0, N=1;
12:8 R/W 0x10 Factor=1, N=2;
Factor=2, N=3;
Factor=31,N=32
7:6 / / /
PLL_FACTOR_K.
5:4 R/W 0x0 PLL Factor K.(K=Factor + 1)
The range is from 1 to 4.
3:2 / / /
PLL_FACTOR_M.
1.0 R/W 0x0 PLL Factor M. (M=Factor + 1)
The range is from 1 to 4.

1.5.4.2. PLL2-AUDIO REGISTER (DEFAULT:0X00035514)

Offset: 0x08

Register Name: PLL2_CFG_REG

Bit Read/Write Default/Hex Description
PLL2 ENABLE.
0: Disable, 1: Enable.
The PLL2 is for Audio.
31 RW 0x0 The PLL2 Output = 24MHz*N/ (P*M).

Notes: In the CCU, the PLL2(8X) Output = 24MHZz*N*2/M.

Its default is 24.571MHz.
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30:29 / / /
LOCK.
28 R 0x0 0: unlocked
1: locked (It indicates that the PLL has been stable.)
27:25 / / /
PLL_SDM_EN.
0: Disable.
24 R/W 0x0
1: Enable, In this case, the PLL_FACTOR_N only low 4 bits are
valid (N: The range is from 1 to 16).
23:20 / / /
PLL_POSTDIV_P.
19:16 R/W 0x3 Post-div factor (P= Factor+1)
The range is from 1 to 16.
15 / / /
PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1;
14:8 R/W 0x55
Factor=1, N=2;
Factor=127, N=128;
75 / / /
PLL_PREDIV_M.
4:0 R/W 0x14 Pre-div factor(M = Factor+1).
The range is from 1 to 32

1.5.4.3.PLL3-VIDEO 0 REGISTER (DEFAULT:0X03006207)

Offset: 0x10

Register Name: PLL3_CFG_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL3_ENABLE.
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0: Disable, 1: Enable.

In the integer mode,

The PLL3 output = (24MHz*N)/M.

In the fractional mode, the PLL3 output is select by bit 25.

Note: In the CCU, PLL3(1X) output=PLL3 while PLL3(2X)
output=PLL3 * 2.

the PLL output clock must be in the range of 30MHz~600MHz,

Its default is 297MHz.

PLL_MODE.
30 R/W 0x0 0: Manual Mode.

1: Auto Mode (Controlled by DE).

29 / / /
LOCK.
28 R 0x0 0: unlocked.

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

27:26 / / /

FRAC_CLK_OUT.

PLL clock output when PLL_MODE_SEL=0; no meaning when
25 R/W 0x1 PLL_MODE_SEL =1.

0: pllout=270MHz;

1: pllout=297MHz.

PLL_MODE_SEL.
24 R/W 0ox1 0: Fractional mode.

1: Integer mode.

23:21 / / /
PLL_SDM_EN.
20 RW 0x0
0: Disable, 1: Enable.
19:15 / / /
14:8 R/W 0x62 PLL_FACTOR_N.
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PLL Factor N.

Factor=0, N=1;
Factor=1, N=2;
Factor=2, N=3;

Factor=127,N=128

74 / / /

PLL_PREDIV_M.

PLL pre-divider(M = Factor+1).
3.0 R/W 0x7
The range is from 1 to 16. (This M factor must be set to 0 when

PLL_MODE_SEL=0)

1.5.4.4. PLL4-VE REGISTER (DEFAULT:0X03006207)

Offset: 0x18 Register Name: PLL4 CFG_REG
Bit Read/Write Default/Hex Description
PLL4 ENABLE.
0: Disable, 1: Enable.
In the integer mode, The PLL4 output = (24MHz*N)/M.
31 R/W 0x0
In the fractional mode, the PLL4 output is select by bit 25.
Note: The PLL output clock must be in the range of
30MHz~600MHz, Its default is 297MHz.
30:29 / / /
LOCK
28 R 0x0 0: unlocked
1: locked (It indicates that the PLL has been stable.)
27:26 / / /
FRAC_CLK_OUT.
25 R/W Ox1 PLL clock output when PLL_MODE_SEL=0; no meaning when
PLL_MODE_SEL =1.
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0: pllout=270MHz;

1: pllout=297MHz.

24

R/W

PLL_MODE_SEL.
0: Fractional mode.

1: Integer mode.

23:21

/

20

R/W

0x0

PLL_SDM_EN.

0: Disable, 1: Enable.

19:15

/

14:8

R/W

0x62

PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1;
Factor=1, N=2;
Factor=2, N=3

Factor=31,N=32

Factor=127,N=128

7:4

/.

3:0

R/W

0x7

PLL_PREDIV_M.

PLL pre-divider (M = Factor+1).

The range is from 1 to 16. (This M factor must be set to O when

PLL_MODE_SEL=0)

1.5.4.5. PLL5-DDR REGISTER (DEFAULT:0X00001000)

Offset: 0x20

Register Name: PLL5 CFG_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL5_ENABLE.

0: Disable, 1: Enable.
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Set bit20 to validate the PLL5 after this bit is set to 1.

the PLL5 output for SDRAM = (24MHz*N*K)/M.

Note: the PLL output clock must be in the range of 200MHz~2
GHz,

Its default is 408MHz.

30:29 / / /
LOCK
28 R 0x0 0: unlocked

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

27:25 / / /

SDRAM_SIGMA_DELTA_EN.

24 R/W 0x0 0: Disable.
1: Enable.
23:21 / / /
SDRPLL_UPD.

SDRPLL Configuration Update.

Note: After the PLL5 enabled, this bit should be set to 1 to
20 R/W 0x0 validate PLL5, otherwise the PLL5 is invalid. It will be auto
cleared after the PLL5 is valid.

0: No effect.

1: To validate PLL5.

19:13 / / /

PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1;
12:8 R/W 0x10 Factor=1, N=2;

Factor=2, N=3;

Factor=31,N=32
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7:6 / / /
PLL_FACTOR_K.

5:4 R/W 0x0 PLL Factor K.(K=Factor + 1)
The range is from 1 to 4.

3:2 / / /
PLL_FACTOR_M.

1.0 R/W 0x0 PLL Factor M.(M = Factor + 1)
The range is from 1 to 4.

1.5.4.6. PLL6-PERIPHERAL REGISTER (DEFAULT:0X00041811)

Offset: 0x28

Register Name: PLL6_CFG_REG

Bit Read/Write Default/Hex

Description

31 R/W 0x0

PLL6_ENABLE.

0: Disable, 1: Enable.

The PLL6 Output = 24MHz*N*K/2.

Notes: The PLL6 output should be fixed to 600MHz, and is not
recommended to be modified.

In the CCU, PLL6(2X) output= PLL6*2 = 24MHZz*N*K.

The PLL output clock must be in the range of 200MHz~1.2GHz,

and default to be 600MHz.

30:29 / /

/

28 R 0x0

LOCK.
0: unlocked

1: locked (indicating that the PLL has been stable.)

27:26 / /

/

25 R/W 0x0

PLL_BYPASS_EN.
PLL Output Bypass Enable.
0: Disable, 1: Enable.

If the bypass is enabled, the PLL output is 24MHz.
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PLL_CLK_OUT_EN.
24 R/W 0x0 PLL clock output enable.(Just for the SATA Phy)

0: Disable, 1: Enable.

23:19 / / /

PLL_24M_OUT_EN.

PLL 24MHz output enable.

18 R/W 0x1 0: Disable,

1. Enable. When 25MHz crystal is used, this PLL can output

24MHz.

PLL_24M_POST_DIV.
17:16 R/W 0x0 PLL 24M output clock post divider (when 25MHz crystal is used).

1/2/3/4.

15:13 / / /

PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1;
12:8 R/W 0x18 Factor=1, N=2;
Factor=2, N=3;

Factor=31,N=32

7:6 / / /

PLL_FACTOR_K.
5:4 R/W Ox1 PLL Factor K.(K=Factor + 1)

The range is from 1 to 4.

3:2 / / /

1:0 R/W ox1 /

1.5.4.7.PLL7-VIDEO 1 REGISTER (DEFAULT:0X03006207)

Offset: 0x30 Register Name: PLL7_CFG_REG
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Bit Read/Write Default/Hex Description
PLL7_ENABLE.
0: Disable, 1: Enable.
In the integer mode, The PLL7 output = (24MHz*N)/M.
Note: In the fractional mode, the PLL7 output is select by bit 25.
31 R/W 0x0
In the CCU, PLL7(1X) output=PLL7 while PLL7(2X) output
=PLL7 * 2.
The PLL output clock must be in the range of 30MHz~600MHz,
and default to be 297MHz.
PLL_MODE.
30 R/W 0x0 0: Manual Mode.
1: Auto Mode (Controlled by DE).
29 / / /
LOCK.
28 R 0x0 0: unlocked
1: locked (It indicates that the PLL has been stable.)
27:26 / / /
FRAC_CLK_OUT.
PLL clock output when PLL_MODE_SEL=0; no meaning when
25 R/W ox1 PLL MODE_SEL =1.
0: pllout=270MHz;
1: pllout=297MHz.
PLL_MODE_SEL.
24 R/W 0x1 0: Fractional mode.
1: Integer mode.
23:21 / / /
PLL_SDM_EN.
20 R/W 0x0
0: Disable, 1: Enable.
19:15 / / /
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14:8 R/W 0x62

PLL_FACTOR_N
PLL Factor N.
Factor=0, N=1;
Factor=1, N=2;
Factor=2, N=3;

Factor=127,N=128

7:4 / /

/

3:.0 R/W 0x7

PLL_PRE_DIV_M.
PLL pre-divider (M = Factor+1).
The range is from 1 to 16. (This M factor must be set to O when

PLL_MODE_SEL=0)

1.5.4.8. PLL8-GPU REGISTER (DEFAULT:0X03006207)

Offset: 0x38 Register Name: PLL8 CFG_REG
Bit Read/Write Default/Hex Description
PLL8_ENABLE.
0: Disable, 1: Enable.
In the integer mode, PLL8 output= (24MHZz*N)/M.
31 R/W 0x0
In the fractional mode, PLL8 output is select by bit 25.
Notes: The PLL output clock must be in the range of
30MHz~600MHz, and default to be 297MHz.
30:29 / / /
LOCK
28 R 0x0 0: unlocked
1: locked (It indicates that the PLL has been stable.)
27:26 / / /
FRAC_CLK_OUT.
25 R/W ox1
PLL clock output when PLL_MODE_SEL=0; no special meaning
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when PLL_MODE_SEL =1.
0: pllout=270MHz;

1: pllout=297MHz.

24

R/W

0ox1

PLL_MODE_SEL.
0: Fractional mode.

1: Integer mode.

23:21

/

20

R/W

0x0

PLL_SDM_EN.

O: Disable, 1: Enable.

19:15

/

14:8

R/W

0x62

PLL_FACTOR_N
PLL Factor N.
Factor=0, N=1,;
Factor=1, N=2;
Factor=2, N=3

Factor=127,N=128

74

/

3.0

R/W

Ox7

PLL_PRE_DIV_M.
PLL pre-divider (M = Factor+1).
The range is from 1 to 16. (This M factor must be set to 0 when

PLL_MODE_SEL=0)

1.5.4.9.PLL9 REGISTER (DEFAULT:0X03006207)

Offset: 0x44

Register Name: PLL9 _CFG_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL9 ENABLE.
0: Disable, 1: Enable.

In the integer mode, The PLL9 output= (24MHz*N)/M.
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In the fractional mode, the PLL9 output is select by bit 25.
Notes: The PLL output clock must be in the range of
30MHz~600MHz. Its default is 297MHz.
30:29 / / /
LOCK
28 R 0x0 0: unlocked
1: locked (It indicates that the PLL has been stable.)
27:26 / / /
FRAC_CLK_OUT.
PLL clock output when PLL_MODE_SEL=0; no meaning when
25 R/W 0ox1 PLL_MODE_SEL =1.
0: pllout=270MHz;
1. pllout=297MHz.
PLL_MODE_SEL.
24 R/W 0x1 0: Fractional mode.
1: Integer mode.
23:21 / / /
PLL_SDM_EN.
20 R/W 0x0
0: Disable, 1: Enable.
19:15 / / /
PLL_FACTOR_N
PLL Factor N.
Factor=0, N=1;
14:8 R/W 0x62 Factor=1, N=2;
Factor=2, N=3
Factor=0x7F,N=128
7:4 / / /
3:0 RW 0x7 PLL_PRE_DIV_M.
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PLL pre-divider (M = Factor+1).
The range is from 1 to 16. (This M factor must be set to 0 when

PLL_MODE_SEL=0)

1.5.4.10. PLL10 REGISTER (DEFAULT:0X03006207)

Offset: 0x48 Register Name: PLL10_CFG_REG
Bit Read/Write Default/Hex Description
PLL10 _ENABLE.
0: Disable, 1: Enable.
In the integer mode, The PLL10 output= (24MHZz*N)/M.
31 R/W 0x0
In the fractional mode, the PLL10 output is select by bit 25.
Note: The PLL output clock must be in the range of
30MHz~600MHez. Its default is 297MHz.
30:29 / / /
LOCK
28 R 0x0 0: unlocked
1: locked (It indicates that the PLL has been stable.)
27:26 / / /
FRAC_CLK_OUT.
PLL clock output when PLL_MODE_SEL=0; no meaning when
25 R/W 0x1 PLL_MODE_SEL =1.
0: pllout=270MHz;
1: pllout=297MHz.
PLL_MODE_SEL.
24 R/W 0x1 0: Fractional mode.
1: Integer mode.
23:21 / / /
PLL_SDM_EN.
20 R/W 0x0
0: Disable, 1: Enable.
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19:15 / / /
PLL_FACTOR_N
PLL Factor N.
Factor=0, N=1;
14:8 R/W 0x62 Factor=1, N=2;
Factor=2, N=3
Factor=0x7F,N=128
74 / / /
PLL_PRE_DIV_M.
PLL pre-divider (M = Factor+1).
3.0 R/W 0x7
The range is from 1 to 16. (This M factor must be set to O when
PLL_MODE_SEL=0)
1.5.4.11. CPU/AXI CLOCK RATIO REGISTER (DEFAULT: 0X00010000)
Offset: 0x50 Register Name: CPU_AXI_CFG_REG
Bit Read/Write Default/Hex Description
31:18 / / /
CPU_CLK_SRC_SEL.
CPUO0/1/2/3 Clock Source Select.
00: LOSC
01: OSC24M
17:16 R/W Ox1
10: PLL1
11: PLL1
If the clock source is changed, wait for at most 8 present running
clock cycles.
15:10 / / /
ATB_APB_CLK_DIV.
9:8 R/W 0x0
00: /1
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01: /2
1x: /4

Note: System ATB/APB clock source is CPU clock source.

7:3 / / /

AXI_CLK_DIV_RATIO.

AXI Clock divide ratio.

AXI Clock source is CPU clock source.
000: /1

2:0 R/W 0x0
001: /2
010: /3

011: /4

1xx: /4

1.5.4.12. AHB1/APB1 CLOCK RATIO REGISTER (DEFAULT: 0X00001010)

Offset: O0x54 Register Name: AHB1_APB1 CFG_REG
Bit Read/Write Default/Hex Description
31:14 / / /

AHB1_CLK_SRC_SEL.
00: LOSC

13:12 RIW ox1 01: 0SC24M

10: AXI

11: PLL6/ AHB1_PRE_DIV.

11:10 / / /

APB1 CLK_RATIO.

APB1 Clock divide ratio. APB1 clock source is AHB1 clock.
00: /2

9:8 R/W 0x0
01: /2
10: /4

11: /8
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76 R/W 0x0

AHB1_PRE_DIV

AHBL1 clock pre-divide ratio
00:/1

01:/2

10:/3

11:/4

5:4 R/W 0Ox1

AHB1_CLK_DIV_RATIO.
AHB1 Clock divide ratio.
00: /1
01:/2
10: /4

11:/8

3.0 / /

/

1.5.4.13. APB2 CLOCK DIVIDE RATIO REGISTER (DEFAULT: 0X01000000)

Offset: 0x58 Register Name: APB2_CLK_DIV_REG
Bit Read/Write Default/Hex Description

31:26 / / /
APB2_CLK_SRC_SEL.
APB2 Clock Source Select
00: LOSC
01: OSC24M

25:24 R/W 0ox1 10: PLL6
11: PLL6
This clock is used for some special module apbclk(UART, TWI),
because these modules need special clock rate if the apblclk
has changed.

23:18 / / /

17:16 R/W 0x0 CLK_RAT_N
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Clock pre-divide ratio (n)
The select clock source is pre-divided by 2”n. The divider is
1/2/4/8.
15:5 / / /
CLK_RAT_M.
Clock divide ratio (m)
4:0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider can be 1 to
32.
1.5.4.14. AHB1 MODULE CLOCK GATING REGISTER O(DEFAULT: 0X00000000)
Offset: 0x60 Register Name: AHB1_GATING_REGO
Bit Read/Write Default/Hex Description
31 R/W 0x0 Gating AHB Clock for USB OHCI2(0: mask, 1: pass).
30 R/W 0x0 Gating AHB Clock for USB OHCI1(0: mask, 1: pass).
29 R/W 0x0 Gating AHB Clock for USB OHCIO(0: mask, 1: pass).
28 / / /
27 R/W 0x0 Gating AHB Clock for USB EHCI1 (0: mask, 1: pass).
26 R/W 0x0 Gating AHB Clock for USB EHCIO (0: mask, 1: pass).
25 / / /
24 R/W 0x0 Gating AHB Clock for USB-DRD(0: mask, 1: pass).
SPI3_AHB_GATING
23 R/W 0x0
Gating AHB Clock for SPI3(0: mask, 1: pass).
SPI2_AHB_GATING.
22 R/W 0x0
Gating AHB Clock for SP12(0: mask, 1: pass).
SPI1_AHB_GATING.
21 R/W 0x0
Gating AHB Clock for SP11(0: mask, 1: pass).
SPI0O_AHB_GATING.
20 R/W 0x0
Gating AHB Clock for SPI0(0: mask, 1: pass).
19 R/W 0x0 HSTMR_AHB_GATING.
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Gating AHB Clock for High Speed Timer (0: mask, 1: pass).
TS_AHB_GATING.
18 R/W 0x0
Gating AHB Clock for TS(0: mask, 1: pass).
17 R/W 0x0 /
16:15 / / /
SDRAM_AHB_GATING.
14 R/W 0x0
Gating AHB Clock for SDRAM(0: mask, 1: pass).
NANDO_AHB_GATING.
13 R/W 0x0
Gating AHB Clock for NANDO(O: mask, 1: pass).
NAND1_AHB_GATING.
12 R/W 0x0
Gating AHB Clock for NANDZ1(0: mask, 1: pass).
SD3_AHB_GATING.
11 R/W 0x0
Gating AHB Clock for SD/MMC3(0: mask, 1: pass).
SD2_AHB_GATING.
10 R/W 0x0
Gating AHB Clock for SD/MMC2(0: mask, 1: pass).
SD1_AHB_GATING.
9 R/W 0x0
Gating AHB Clock for SD/MMC1(0: mask, 1: pass).
SDO_AHB_GATING.
8 R/W 0x0
Gating AHB Clock for SD/MMCO(0: mask, 1: pass).
7 / / /
DMA_AHB_GATING.
6 R/W 0x0
Gating AHB Clock for DMA(0: mask, 1: pass).
SS_AHB_GATING.
5 R/W 0x0
Gating AHB Clock for SS(0: mask, 1: pass).
4:0 / / /
1.5.4.15. AHB1 MODULE CLOCK GATING REGISTER 1(DEFAULT: 0X00000000)
Offset: 0x64 Register Name: AHB1_GATING_REG1
Bit Read/Write Default/Hex Description
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31:27 / / /
DRC1_AHB_GATING.
26 R/W 0x0
Gating AHB Clock for DRC1 (0: mask, 1: pass).
DRCO_AHB_GATING.
25 R/W 0x0
Gating AHB Clock for DRCO (0: mask, 1: pass).
DEU1_AHB_GATING.
24 R/W 0x0
Gating AHB Clock for DEU1 (0: mask, 1: pass).
DEUO_AHB_GATING.
23 R/W 0x0
Gating AHB Clock for DEUO (0: mask, 1: pass).
22:21 R/W 0x0 /
GPU_AHB_GATING.
20 R/W 0x0
Gating AHB Clock for GPU (0: mask, 1: pass).
19 / / /
MP_AHB_GATING.
18 R/W 0x0
Gating AHB Clock for MP (0: mask, 1: pass).
17:16 / / /
FE1_AHB_GATING.
15 R/W 0x0
Gating AHB Clock for DE-FE1 (0: mask, 1: pass).
FEO_AHB_GATING.
14 R/W 0x0
Gating AHB Clock for DE-FEO (0: mask, 1: pass).
BE1_AHB_GATING.
13 R/W 0x0
Gating AHB Clock for DE-BE1 (0: mask, 1: pass).
BEO_AHB_GATING.
12 R/W 0x0
Gating AHB Clock for DE-BEO (0: mask, 1: pass).
HDMI_AHB_GATING.
11 R/W 0x0
Gating AHB Clock for HDMI (0: mask, 1: pass).
10:9 / / /
CSI_AHB_GATING.
8 R/W 0x0
Gating AHB Clock for CSIO/CSI1 (0: mask, 1: pass).
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7:6 / / /
LCD1_AHB_GATING.
5 R/W 0x0
Gating AHB Clock for LCD1 (0: mask, 1: pass).
LCDO_AHB_GATING.
4 R/W 0x0
Gating AHB Clock for LCDO (0: mask, 1: pass).
3:1 / / /
VE_AHB_GATING.
0 R/W 0x0
Gating AHB Clock for VE (0: mask, 1: pass).
1.5.4.16. APB1 MODULE CLOCK GATING REGISTER (DEFAULT: 0X00000000)
Offset: 0x68 Register Name: APB1_GATING_REG
Bit Read/Write Default/Hex Description
31:14 / / /.
DAUDIO1_APB_GATING.
13 R/W 0x0
Gating APB Clock for DAUDIO1 (0: mask, 1: pass).
DAUDIOO_APB_GATING.
12 R/W 0x0
Gating APB Clock for DAUDIOO (0: mask, 1: pass).
11:6 / / /
PIO_APB_GATING.
5 R/W 0x0
Gating APB Clock for P1O (0: mask, 1: pass).
DIGITAL_MIC_APB_GATING.
4 R/W 0x0
Gating APB Clock for Digital MIC (0: mask, 1: pass).
3:2 / / /
1 R/W 0x0 /
AUDIO_CODEC_APB_GATING.
0 R/W 0x0
Gating APB Clock for Audio CODEC (0: mask, 1: pass).
1.5.4.17. APB2 MODULE CLOCK GATING REGISTER (DEFAULT: 0X00000000)

Offset: 0x6C

Register Name: APB2_GATING_REG
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Bit Read/Write Default/Hex Description
31:22 / / /.

UART5_APB_GATING.

21 R/W 0x0
Gating APB Clock for UART5(0: mask, 1: pass).
UART4_APB_GATING.

20 R/W 0x0
Gating APB Clock for UART4(0: mask, 1: pass).
UART3_APB_GATING.

19 R/W 0x0
Gating APB Clock for UART3(0: mask, 1: pass).
UART2_APB_GATING.

18 R/W 0x0
Gating APB Clock for UART2(0: mask, 1: pass).
UART1_APB_GATING.

17 R/W 0x0
Gating APB Clock for UART1(0: mask, 1: pass).
UARTO_APB_GATING.

16 R/W 0x0
Gating APB Clock for UARTO(O: mask, 1: pass).

15:4 / / /

TWI3_APB_GATING.

3 R/W 0x0
Gating APB Clock for TWI3(0: mask, 1: pass).
TWI2_APB_GATING.

2 R/W 0x0
Gating APB Clock for TWI2(0: mask, 1: pass).
TWI1_APB_GATING.

1 R/W 0x0
Gating APB Clock for TWI1(0: mask, 1: pass).
TWIO_APB_GATING.

0 R/W 0x0
Gating APB Clock for TWIO(0: mask, 1: pass).

1.5.4.18. NANDO CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: 0x80 Register Name: NANDO_SCLK_CFG_REG

Bit Read/Write Default/Hex Description
SCLK_GATING.

31 R/W 0x0
Gating Special Clock(Max Clock = 200MHz)
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0: Clock is OFF
1: Clock is ON

This special clock = Clock Source/Divider N/Divider M.

30:26 / / /

CLK_SRC_SEL.
Clock Source Select
00: OSC24M

25:24 R/W 0x0
01: PLL6
10:/

11: /.

23:18 / / /

CLK_DIV_RATIO_N.

Clock pre-divide ratio (n)
17:16 R/W 0x0
The select clock source is pre-divided by 2”n. The divider is

1/2/4/8.

15:4 / / /

CLK_DIV_RATIO_M

Clock divide ratio (m)
3.0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

Notes: In practical application, the module clock frequency is always switched off.

1.5.4.19. NAND1 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x84 Register Name: NAND1_SCLK_CFG_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0
0: Clock is OFF
1: Clock is ON
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This special clock = Clock Source/Divider N/Divider M.

30:26 / / /
CLK_SRC_SEL.
Clock Source Select
00: OSC24M

25:24 R/W 0x0
01: PLL6
10:/
11: /.

23:18 / / /
CLK_DIV_RATIO_N.
Clock pre-divide ratio (n)

17:16 R/W 0x0
The select clock source is pre-divided by 2”n. The divider is
1/2/4/8.

15:4 / / /
CLK_DIV_RATIO_M
Clock divide ratio (m)

3.0 R/W 0x0

The pre-divided clock is divided by (m+1). The divider is from 1 to
16.

Notes: In application, the module clock frequency is always switched off.

1.5.4.20. SD/MMC 0 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x88 Register Name: SDO_CLK_REG

Bit Read/Write Default/Hex Description

SCLK_GATING.

Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0 0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider N/Divider M.

30:26 / / /
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25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL6

10:/

11: /.

23

/

22:20

R/W

0x0

SAMPLE_CLK_PHASE_CTR.
Sample Clock Phase Control.
The sample clock phase delay is based on the number of source

clock that is from O to 7.

19:18

/

17:16

R/W

0x0

CLK_DIV_RATIO_N.
Clock pre-divide ratio (n)
The select clock source is pre-divided by 2”n. The divider is

1/2/4/8.

15:11

/

10:8

R/W

0x0

OUTPUT_CLK _PHASE_CTR.
Output Clock Phase Control.
The output clock phase delay is based on the number of source

clock that is from O to 7.

74

/

3.0

R/W

0x0

CLK_DIV_RATIO_M.
Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.21.

SD/MMC 1 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x8C

Register Name: SD1_CLK_REG

A31s User Manual (Revision 1.1)

Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 55/ 944




@ Allwinner
W Technology
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 / / /
CLK_SRC_SEL.
Clock Source Select
00: OSC24M
25:24 R/W 0x0
01: PLL6
10:/
11:/
23 / / /
CLK_PHASE_CTR.
Sample Clock Phase Control.
22:20 R/W 0x0
The sample clock phase delay is based on the number of source
clock that is from O to 7.
19:18 / / /
CLK_DIV_RATIO_N.
Clock pre-divide ratio (n)
17:16 R/W 0x0
The select clock source is pre-divided by 2”n. The divider is
1/2/4/8.
15:11 / / /
OUTPUT_CLK _PHASE_CTR.
Output Clock Phase Control.
10:8 R/W 0x0
The output clock phase delay is based on the number of source
clock that is from O to 7.
7:4 / / /
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3:0

R/W

0x0

CLK_DIV_RATIO_M.
Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.22.

SD/MMC 2 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x90

Register Name: SD2_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock(Max Clock = 200MHz)
0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider N/Divider M.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL6

10:/

11: /.

23

/

22:20

R/W

0x0

CLK_PHASE_CTR.
Sample Clock Phase Control.
The sample clock phase delay is based on the number of source

clock that is from O to 7.

19:18

/

17:16

R/W

0x0

CLK_DIV_RATIO_N.
Clock pre-divide ratio (n)

The select clock source is pre-divided by 2”n. The divider is
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1/2/4/8.
15:11 / / /
OUTPUT_CLK_PHASE_CTR.
Output Clock Phase Control.
10:8 R/W 0x0
The output clock phase delay is based on the number of source
clock that is from O to 7.
7:4 / / /
CLK_DIV_RATIO_M.
Clock divide ratio (m)
3.0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to
16.

1.5.4.23. SD/MMC 3 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x94 Register Name: SD3_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 / / /
CLK_SRC_SEL.
Clock Source Select
00: OSC24M
25:24 R/W 0x0
01: PLL6
10:/
11:/
23 / / /
22:20 R/W 0x0 CLK_PHASE_CTR.
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Sample Clock Phase Control.
The sample clock phase delay is based on the number of source
clock that is from O to 7.
19:18 / / /
CLK_DIV_RATIO_N.
Clock pre-divide ratio (n)
17:16 R/W 0x0
The select clock source is pre-divided by 2”n. The divider is
1/2/4/8.
15:11 / / /
OUTPUT_CLK_PHASE_CTR.
Output Clock Phase Control.
10:8 R/W 0x0
The output clock phase delay is based on the number of source
clock that is from O to 7.
74 / / /
CLK_DIV_RATIO_M.
Clock divide ratio (m)
3:0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to
16.
1.5.4.24. TS CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: 0x98 Register Name: TS_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 / / /
25:24 R/W 0x0 CLK_SRC_SEL.
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Clock Source Select
00: OSC24M
01: PLL6
10:/
11:/
23:18 / / /
CLK_DIV_RATIO_N.
Clock pre-divide ratio (n)
17:16 R/W 0x0
The select clock source is pre-divided by 2”n. The divider is
1/2/4/8.
15:4 / / /
CLK_DIV_RATIO_M.
Clock divide ratio (m)
3.0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to
16.
1.5.4.25. SS CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: 0x9C Register Name: SS_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 / / /
CLK_SRC_SEL.
Clock Source Select
25:24 R/W 0x0
00: OSC24M
01: PLL6

A31s User Manual (Revision 1.1)

Copyright © 2013 Allwinner Technology. All Rights Reserved.

Page 60/ 944




MAIIwinner
( \

Technology

10:/

11: /.

23:18

/

17:16

R/W

0x0

CLK_DIV_RATIO_N.
Clock pre-divide ratio (n)
The select clock source is pre-divided by 2”n. The divider is

1/2/4/8.

15:4

/

3:0

R/W

0x0

CLK_DIV_RATIO_M.
Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.26.

SPI0 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: OxAO

Register Name: SPI0_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock(Max Clock = 200MHz)
0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider N/Divider M.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL6

10:/

11: /.

23:18

/
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CLK_DIV_RATIO N.
Clock pre-divide ratio (n)

17:16 R/W 0x0
The select clock source is pre-divided by 2”n. The divider is
1/2/4/8.

15:4 / / /
CLK_DIV_RATIO_M.
Clock divide ratio (m)

3:0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to
16.

1.5.4.27. SPI1 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: OxA4 Register Name: SPI1_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 / / /
CLK_SRC_SEL.
Clock Source Select
00: OSC24M
25:24 R/W 0x0
01: PLL6
10:/
11: /.
23:18 / / /
CLK_DIV_RATIO_N.
17:16 R/W 0x0 Clock pre-divide ratio (n)
The select clock source is pre-divided by 2”n. The divider is
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1/2/4/8.

15:4

/ /

3.0

R/W

CLK_DIV_RATIO_M.
Clock divide ratio (m)
0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.28.

SPI12 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: OxA8

Register Name: SPI2_CLK_REG

Bit

Read/Write

Default/Hex Description

31

R/W

SCLK_GATING.

Gating Special Clock(Max Clock = 200MHz)
0x0 0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider N/Divider M.

30:26

/ /

25:24

R/W

CLK_SRC_SEL.
Clock Source Select
00: OSC24M

0x0
01: PLL6
10:/

11: /.

23:18

/ /

17:16

R/W

CLK_DIV_RATIO_N.

Clock pre-divide ratio (n)
0x0
The select clock source is pre-divided by 2”n. The divider is

1/2/4/8.

15:4

/ /

3.0

R/W

0x0 CLK_DIV_RATIO_M.
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Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.29.

SPI3 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: OXAC

Register Name: SPI3_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock(Max Clock = 200MHz)
0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider N/Divider M.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: 0OSC24M

01: PLL6

10:/

11: /.

23:18

/

17:16

R/W

0x0

CLK_DIV_RATIO_N.
Clock pre-divide ratio (n)
The select clock source is pre-divided by 2”n. The divider is

1/2/4/8.

154

/

3:0

R/W

0x0

CLK_DIV_RATIO_M.
Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.
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1.5.4.30. DAUDIO-0 CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: OxBO Register Name: DAUDIOO_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0
0: Clock is OFF
1: Clock is ON
30:18 / / /
CLK_SRC_SEL.
00: PLL2 (8X)
17:16 RW 0x0 01: PLL2(8X)/2
10: PLL2(8X)/4
11: PLL2(1X)
15:0 / / /.
1.5.4.31. DAUDIO-1 CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: OxB4 Register Name: DAUDIO1_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0
0: Clock is OFF
1: Clock is ON
30:18 / / /
CLK_SRC_SEL.
00: PLL2 (8X)
17:16 R/W 0x0 01:. PLL2(8X)/2
10: PLL2(8X)/4
11: PLL2(1X)
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15:0 / / /.

1.5.4.32. USBPHY CONFIGURATION REGISTER(DEFAULT: 0X00000000)

Offset: OXCC Register Name: USBPHY_CFG_REG

Bit Read/Write Default/Hex Description

31:19 / / /

SCLK_GATING_OHCI2.

Gating Special Clock for OHCI2
18 R/W 0x0
0: Clock is OFF

1: Clock is ON

SCLK_GATING_OHCIL1.

Gating Special Clock for OHCI1
17 R/W 0x0
0: Clock is OFF

1: Clock is ON

SCLK_GATING_OHCIO.

Gating Special Clock for OHCIO
16 R/W 0x0
0: Clock is OFF

1: Clock is ON

15:11 / / /

SCLK_GATING_USBPHY2.

Gating Special Clock for USB PHY?2
10 R/W 0x0
0: Clock is OFF

1: Clock is ON

SCLK_GATING_USBPHY1.

Gating Special Clock for USB PHY1
9 R/W 0x0
0: Clock is OFF

1: Clock is ON

SCLK_GATING_USBPHYO.
8 R/W 0x0
Gating Special Clock for USB PHYO
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0: Clock is OFF

1: Clock is ON

7:3

/

R/W

0x0

USBPHY2_ RST.
USB PHY2 Reset Control
0: Assert

1: De-assert

R/W

0x0

USBPHY1 RST.
USB PHY1 Reset Control
0: Assert

1: De-assert

R/W

0x0

USBPHYO_RST.
USB PHYO Reset Control
0: Assert

1: De-assert

1.5.4.33.

MDFS CLK REGISTER (DEFAULT: 0X01000002)

Offset: OxFO

Register Name: MDFS_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

CLK_GATING.
Gating Clock

0: Clock is OFF
1: Clock is ON

This clock = Clock Source/Divider N/Divider M.

30:26

/

25:24

R/W

0Ox1

CLK_SRC_SEL.
Clock Source Select
00: PLL5

01: PLL6
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10:/
11: /.

23:18 / / /
CLK_DIV_RATIO_N.
Clock pre-divide ratio (n)

17:16 R/W 0x0
The select clock source is pre-divided by 2”"n. The divider is
1/2/4/8.

15:4 / / /
CLK_DIV_RATIO_M.
Clock divide ratio (m)

3.0 R/W 0x2
The pre-divided clock is divided by (m+1). The divider is from 1 to
16.

1.5.4.34. DRAM CFG REGISTER (DEFAULT: 0X00000000)

Offset: OxF4 Register Name: DRAM_CFG_REG
Bit Read/Write Default/Hex Description
SDRAM_CTR_RST.
31 R/W 0x0 Sdram Controller Reset.
0: assert, 1: de-assert.
30:17 / / /
SDRCLK_UPD.
SDRCLK Configuration 0 update.
0:Invalid
16 R/W 0x0
1:Valid.
Note: Set this bit will validate Configuration 0. It will be auto
cleared after the Configuration 0 is valid.
15:13 / / /
SDRCLK_SELDO.
12 R/W 0x0
SDRCLK Source Select of Configuration O
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0: PLL5
1: PLL6
CLK_DIVO_M.
11:8 R/W 0x0 SDRCLK Divider of Configuration 0
The clock is divided by (m+1). The divider is from 1 to 16.
75 / / /
SDRCLK_SEL1.
SDRCLK Source Select of Configuration 1
4 R/W 0x0
0: PLL5
1: PLL6
CLK_DIV1_M.
3.0 R/W 0x0 SDRCLK Divider of Configuration 1.
The clock is divided by (m+1). The divider is from 1 to 16.
1.5.4.35. DRAM CLK GATING REGISTER (DEFAULT: 0X00000000)
Offset: 0x100 Register Name: DRAM_GATING_REG
Bit Read/Write Default/Hex Description
31:29 / / /
DE_MP_DCLK_GATING.
28 R/W 0x0
Gating DRAM Clock for DE_MP(0: mask, 1: pass).
BE1 _DCLK_GATING.
27 R/W 0x0
Gating DRAM Clock for DE_BE1(0: mask, 1: pass).
BEO_DCLK_GATING.
26 R/W 0x0
Gating DRAM Clock for DE_BEO(0: mask, 1: pass).
FE1 _DCLK_GATING.
25 R/W 0x0
Gating DRAM Clock for DE_FE1 (0: mask, 1: pass).
FEO_DCLK_GATING.
24 R/W 0x0
Gating DRAM Clock for DE_FEO (0: mask, 1: pass).
23:20 / / /.

A31s User Manual (Revision 1.1)

Copyright © 2013 Allwinner Technology. All Rights Reserved.

Page 69 / 944



MAIIwinner
( \

Technology
DEU1_DCLK_GATING.
19 R/W 0x0
Gating DRAM Clock for IEP DEU1 (0: mask, 1: pass).
DEUO_DCLK_GATING.
18 R/W 0x0
Gating DRAM Clock for IEP DEUO (0: mask, 1: pass).
DRC1_DCLK_GATING.
17 R/W 0x0
Gating DRAM Clock for IEP DRCL1 (0: mask, 1: pass).
DRCO_DCLK_GATING.
16 R/W 0x0
Gating DRAM Clock for IEP DRCO (0: mask, 1: pass).
15:4 / / /
TS_DCLK_GATING.
3 R/W 0x0
Gating DRAM Clock for TS(0: mask, 1. pass).
2 / / /
CSI_ISP_DCLK_GATING.
1 R/W 0x0
Gating DRAM Clock for CSI0,CSI1, ISP(0: mask, 1: pass).
VE_DCLK_GATING.
0 R/W 0x0
Gating DRAM Clock for VE(O: mask, 1: pass).
1.5.4.36. DE-BE 0 CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: 0x104 Register Name: BEO_SCLK_CFG_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider M.
30:27 / / /
CLK_SRC_SEL.
26:24 R/W 0x0 Clock Source Select
000: PLL3
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001: PLL7
010: PLL6(2X)
011: PLL8
100:PLL9
101:PLL10

110/111:Reserved.

234

/

3.0

R/W

0x0

CLK_DIV_RATIO_M.
Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.37.

DE-BE 1 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x108

Register Name: BE1 _SCLK_CFG_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.
Gating Special Clock
0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider M.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: PLL3

001: PLL7

010: PLL6(2X)

011: PLL8
100:PLL9

101:PLL10O

A31s User Manual (Revision 1.1)

Copyright © 2013 Allwinner Technology. All Rights Reserved.

Page 71/ 944




MAIIwinner
( \

Technology

110/111:Reserved.

234 / / /
CLK_DIV_RATIO_M.
Clock divide ratio (m)

3.0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to
16.

1.5.4.38. DE-FE 0 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x10C Register Name: FEO_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

This special clock = Clock Source/Divider M.

30:27 / / /

CLK_SRC_SEL.
Clock Source Select
000: PLL3

001: PLLY

26:24 R/W 0x0 010: PLL6(2X)

011: PLL8
100:PLL9
101:PLL10O

110/111: Reserved.

234 / / /

CLK_DIV_RATIO_M.
3.0 R/W 0x0 Clock divide ratio (m)

The pre-divided clock is divided by (m+1). The divider is from 1 to
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16.

1.5.4.39. DE-FE 1 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x110 Register Name: FE1_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

This special clock = Clock Source/Divider M.

30:27 / / /

CLK_SRC_SEL.
Clock Source Select
000: PLL3

001: PLL7

26:24 R/W 0x0 010: PLL6(2X)

011: PLL8
100:PLL9
101:PLL10

110/111: Reserved.

234 / / /

CLK_DIV_RATIO_M.
Clock divide ratio (m)
3.0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.40. DE-MP CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x114 Register Name: MP_CLK_REG

Bit Read/Write Default/Hex Description
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SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider M.

30:26 / / /

CLK_SRC_SEL.
Clock Source Select
00: PLL3

25:24 R/W 0x0
01: PLLY
10: PLL9

11: PLL1O.

234 / / /

CLK_DIV_RATIO_M.
Clock divide ratio (m)
3.0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.41. LCD 0 CHO CLOCK (DEFAULT: 0X00000000)

Offset: 0x118 Register Name: LCDO_CHO_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

This special clock = Clock Source/ Divider M

30:27 / / /

CLK_SRC_SEL.
26:24 R/W 0x0
Clock Source Select
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000: PLL3(1X)
001: PLL7(1X)
010: PLL3(2X)
011: PLL7(2X)
100: /

101~111:/

23.0

/

1.5.4.42.

LCD 1 CHO CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x11C

Register Name: LCD1 CHO_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

This special clock = Clock Source/ Divider M.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: PLL3(1X)

001: PLL7(1X)

010: PLL3(2X)

011: PLL7(2X)
100:/

101~111:/

23:0

/

1.5.4.43.

LCD 0 CH1 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x12C

Register Name: LCDO_CH1_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
This special clock = Clock Source/ Divider M.
30:26 / / /
SCLK_SEL.
Special Clock Source Select
00: PLL3(1X)
25:24 R/W 0x0
01: PLL7(1X)
10: PLL3(2X)
11: PLL7(2X)
23:4 / / /
CLK_DIV_RATIO_M.
Clock divide ratio (m)
3.0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to
16.
1.5.4.44. LCD 1 CH1 CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: 0x130 Register Name: LCD1_CH1 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
This special clock=Clock Source/ Divider M.
30:26 / / /
25:24 R/W 0x0 SCLK_SRC_SEL.
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Special Clock Source Select
00: PLL3(1X)
01: PLL7(1X)
10: PLL3(2X)

11: PLL7(2X)

23:4

/

3.0

R/W

0x0

CLK_DIV_RATIO_M.
Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.45.

CSI 0 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x134

Register Name: CSI0O_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

CSI0_SCLK_GATING.
Gating Special Clock
0: Clock is OFF

1: Clock is ON

This special clock = Special Clock Source/CSI0_SCLK_DIV_M.

30:27

/

26:24

R/W

0x0

SCLK_SRC_SEL.

Special Clock Source Select
000: PLL3(1X)

001: PLL7(1X)

010: PLL9

011: PLL1O

100:/

101: PLL4

110~111:/
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23:20

/

19:16

R/W

0x0

CSIO_SCLK_DIV_M.
CSIO0 Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

15

R/W

0x0

CSI0O_MCLK_GATING.
Gating Master Clock
0: Clock is OFF

1: Clock is ON

This clock =Master Clock Source/ CSI0O_MCLK_DIV_M.

14:11

/

10:8

R/W

0x0

MCLK_SRC_SEL.

Master Clock Source Select
000: PLL3(1X)

001: PLL7(1X)

010:/

011:/

100:/

101: OSC24M

110~111:/

74

/

3:0

R/W

0x0

CSI0_MCLK_DIV_M.
CSI0 Master Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.46.

CSI 1 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x138

Register Name: CSI1_CLK_REG

Bit

Read/Write

Default/Hex

Description
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31:16 / / /

CSI1_MCLK_GATING.
Gating Master Clock
15 R/W 0x0 0: Clock is OFF

1: Clock is ON

This clock =Master Clock Source/ CSI1_MCLK_DIV_M.

14:11 / / /

MCLK_SRC_SEL.

Master Clock Source Select
000: PLL3(1X)

001: PLL7(1X)

10:8 R/W 0x0 010:/

011:/

100:/

101: OSC24M

110~111:/

74 / / /

CSI1_MCLK_DIV_M.

CSI1 Master Clock divide ratio (m)
3:0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.47. VE CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x13C Register Name: VE_CLK_REG

Bit Read/Write Default/Hex Description

SCLK_GATING.

Gating the Special clock for VE(0: mask, 1: pass).
31 R/W 0x0
Its clock source is the PLL4 output.

This special clock = Clock Source/Divider N.
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30:19 / / .
CLK_DIV_RATIO_N.
Clock pre-divide ratio (N)
18:16 R/W 0x0
The select clock source is pre-divided by n+1. The divider is from
1to 8.
15:0 / / /
1.5.4.48. AUDIO CODEC CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: 0x140 Register Name: AUDIO_CODEC_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
This special clock = PLL2 output.
30:0 / / /
1.5.4.49. AVS CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: 0x144 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
This special clock = OSC24M.
30:0 / / /
1.5.4.50. DIGITAL MIC CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x148

Register Name: DIGITAL_MIC_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
This special clock = PLL2 output.
30:0 / / /

1.5.4.51. HDMI CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x150

Register Name: HDMI_CLK_REG.

Bit Read/Write

Default/Hex

Description

31 R/W

SCLK_GATING.
Gating Special Clock
0x0 0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/ Divider M

30 R/W

DDC_CLK_GATING.
0: Clock is OFF

0x0
1: Clock is ON

This DDC clock = 24MHz

29:26 /

/ /

25:24 R/W

CLK_SRC_SEL.
Clock Source Select
00: PLL3(1X)

0x0
01: PLL7(1X)
10: PLL3(2X)

11: PLL7(2X)

234 /

/ /

3:0 R/W

0x0 CLK_DIV_RATIO_M.
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Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is from 1 to
16.
1.5.452. PS CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: 0x154 Register Name: PS_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
Note: The clock source is LCD1 CH1 Clock.
30:0 / / /
1.5.4.53. MBUS CLOCK CONTROL 0 REGISTER (DEFAULT: 0X00000000)
Offset: 0x15C Register Name: MBUS_SCLK_CFGO0_REG
Bit Read/Write Default/Hex Description
MBUS_SCLK_GATING.
Gating Clock for MBUSO (Max Clock = 300MHz)
31 R/W 0x0 0: Clock is OFF,
1: Clock is ON;
MBUS_CLOCK = Clock Source/Divider N/Divider M
30:26 / / /
MBUS_SCLK_SRC
Clock Source Select
00: OSC24M
25:24 R/W 0x0
01: PLL6
10: PLL5
11: Reserved
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23:18 / / /
MBUS_SCLK_RATIO_N
Clock Pre-divide Ratio (N)

17:16 R/W 0x0
The select clock source is pre-divided by 2”N. The divider is
1/2/4/8.

15:4 / / /
MBUS_SCLK_RATIO_M

3:0 R/W 0x0 Clock Divide Ratio (M)
The divided clock is divided by (M+1). The divider is from 1 to 16.

1.5.4.54. MBUS CLOCK CONTROL 1 REGISTER (DEFAULT: 0X00000000)

Offset: 0x160 Register Name: MBUS_SCLK_CFG1_REG
Bit Read/Write Default/Hex Description
MBUS_SCLK_GATING.
Gating Clock for MBUS1 (Max Clock = 300MHz)
31 R/W 0x0 0: Clock is OFF,
1: Clock is ON;
MBUS_CLOCK = Clock Source/Divider N/Divider M
30:26 / / /
MBUS_SCLK_SRC
Clock Source Select
00: OSC24M
25:24 R/W 0x0
01: PLL6
10: PLL5
11: Reserved
23:18 / / /
MBUS_SCLK_RATIO_N
17:16 R/W 0x0 Clock Pre-divide Ratio (N)
The select clock source is pre-divided by 2”N. The divider is
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1/2/4/8.
15:4 / / /
MBUS_SCLK_RATIO_M
3.0 R/W 0x0 Clock Divide Ratio (M)
The divided clock is divided by (M+1). The divider is from 1 to 16.

1.5.4.55. |EP-DRCO CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x180 Register Name: DRCO_SCLK_CFG_REG

Bit Read/Write Default/Hex Description

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

1: Clock is ON

This special clock = Clock Source/Divider M.

30:27 / / /

CLK_SRC_SEL.
Clock Source Select
000: PLL3(1X)

001: PLL7(1X)
26:24 R/W 0x0 010: PLL6(2X)

011: PLL8
100:PLL9
101:PLL10

110/111:Reserved.

234 / / /

CLK_DIV_RATIO_M.
Clock divide ratio (m)
3.0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.
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1.5.4.56. |EP-DRC1 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x184 Register Name: DRC1_SCLK_CFG_REG

Bit Read/Write Default/Hex Description

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

1: Clock is ON

This special clock = Clock Source/Divider M.

30:27 / / /

CLK_SRC_SEL.
Clock Source Select
000: PLL3(1X)

001: PLL7(1X)
26:24 R/W 0x0 010: PLL6(2X)

011: PLL8
100:PLL9
101:PLL1O

110/111:Reserved.

234 / / /

CLK_DIV_RATIO_M.
Clock divide ratio (m)
3.0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.57. |EP-DEUO CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x188 Register Name: DEUO_SCLK_CFG_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 SCLK_GATING.
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Gating Special Clock
0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider M.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: PLL3(1X)

001: PLL7(1X)

010: PLL6(2X)

011: PLL8
100:PLL9
101:PLL10O

110/111:Reserved.

234

/

3.0

R/W

0x0

CLK_DIV_RATIO_M.

Clock divide ratio (m)

The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.58.

IEP-DEU1 CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: 0x18C

Register Name: DEU1_SCLK_CFG_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.
Gating Special Clock
0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider M.

30:27

/
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26:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: PLL3(1X)

001: PLL7(1X)

010: PLL6(2X)

011: PLL8
100:PLL9
101:PLL10

110/111:Reserved.

234

/

3:0

R/W

0x0

CLK_DIV_RATIO_M.

Clock divide ratio (m)

The pre-divided clock is divided by (m+1). The divider is from 1 to

16.

1.5.4.59.

GPU CORE CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: Ox1AO0

Register Name: GPU_CORE_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating the Special clock for GPU core(0: mask, 1: pass).

This special clock = Clock Source/Divider N.

30:27

/.

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select.
000:PLL8
001:PLL6(2X)/3
010:PLL3

011:PLL7

100:PLL9
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101:PLL10O

110/111:Reserved.

23:3 / / l.

CLK_DIV_RATIO_N.

Clock pre-divide ratio (N)
2:0 R/W 0x0
The select clock source is pre-divided by n+1. The divider is from

1to 8.

1.5.4.60. GPU MEMORY CLOCK REGISTER (DEFAULT: 0X00000000)

Offset: Ox1A4 Register Name: GPU_MEM_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
31 R/W 0x0 Gating the Special clock for GPU mem (0: mask, 1: pass).

This special clock = Clock Source/Divider N.

30:27 / / /.

CLK_SRC_SEL
Clock Source Select.
000:PLL8
001:PLL6(2X)/3
26:24 R/W 0x0 010:PLL3

011:PLL7

100:PLL9
101:PLL10

110/111:Reserved.

23:3 / / .

CLK_DIV_RATIO_N.

Clock pre-divide ratio (N)
2:0 R/W 0x0
The select clock source is pre-divided by n+1. The divider is from

1to 8.

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 88 /944



MAIIwinner
( \

Technology
1.5.4.61. GPU HYD CLOCK REGISTER (DEFAULT: 0X00000000)
Offset: Ox1A8 Register Name: GPU_HYD_CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
31 R/W 0x0 Gating the Special clock for GPU hyd (0: mask, 1: pass).
This special clock = Clock Source/Divider N.
30:27 / / /.
CLK_SRC_SEL
Clock Source Select.
000:PLL8
001:PLL6(2X)/3
26:24 R/W 0x0 010:PLL3
011:PLL7
100:PLL9
101:PLL1O
110/111:Reserved.
23:3 / / /.
CLK_DIV_RATIO_N.
Clock pre-divide ratio (N)
2:0 R/W 0x0
The select clock source is pre-divided by n+1. The divider is from
1to 8.
1.5.4.62. ATS CLOCK REGISTER (DEFAULT: 0X80000000)
Offset: 0x1BO Register Name: ATS CLK_REG
Bit Read/Write Default/Hex Description
SCLK_GATING.
31 R/W Ox1 Gating Special Clock(Max Clock = 200MHz)
0: Clock is OFF
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1: Clock is ON

This special clock = Clock Source /Divider M.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL6

10:/

11: /.

23:3

/

2:0

R/W

0x0

CLK_DIV_RATIO_M.

Clock divide ratio (m)

The pre-divided clock is divided by (m+1). The divider is from 1 to

8.

1.5.4.63.

TRACE CLOCK REGISTER (DEFAULT: 0X80000000)

Offset: Ox1B4

Register Name: TRACE_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0Ox1

SCLK_GATING.

Gating Special Clock(Max Clock = 200MHz)
0: Clock is OFF

1: Clock is ON

This special clock = Clock Source /Divider M.

30:26

/

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL6

10:/
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11: /.
23:3 / / /
CLK_DIV_RATIO_M.
Clock divide ratio (m)
2:0 R/W 0x0
The pre-divided clock is divided by (m+1). The divider is from 1 to
8.
1.5.4.64. PLL LOCK TIME REGISTER (DEFAULT:0X000000FF)
Offset: 0x200 Register Name: PLL_LOCK_CFG_REG
Bit Read/Write Default/Hex Description
31:16 / / /
PLL_LOCK_TIME
PLL Lock Time (Unit: us).
15:0 R/W OxFF
Note: When any PLL (except PLL1) is enabled or changed, the
corresponding PLL lock bit will be set after the PLL Lock Time.
1.5.4.65. PLL1LOCK TIME REGISTER (DEFAULT:0X000000FF)
Offset: 0x204 Register Name: PLL1 LOCK_CFG_REG
Bit Read/Write Default/Hex Description
31:16 / / /
PLL1_LOCK_TIME
PLL1 Lock Time (Unit: us).
15:0 R/W OxFF
Note: When PLL1 is enabled or changed, the PLL1 lock bit will be
set after the PLL1 Lock Time.
1.5.4.66. PLL1BIAS REGISTER (DEFAULT:0X08100200)
Offset: 0x220 Register Name: PLL1 BIAS REG
Bit Read/Write Default/Hex Description
31 / / /
30:29 / / /
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28 / / /
PLL_VCO BIAS_CTRL.
27:24 R/W 0x8
PLL VCO bias control[3:0].
23:21 / / /
20:16 / / /
15:11 / / /
10:8 / / /
7:4 / / /
3:0 / / /
1.5.4.67. PLL1-PATTERN CONTROL REGISTER (DEFAULT: 0X00000000)
Offset: 0x280 Register Name: PLL1 PAT_CFG_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: awmode
WAVE_STEP.
28:20 R/W 0x0
Wave step.
19 / / /
FREQ.
Frequency.
18:17 R/W 0x0 00: 31.5KHz
01: 32KHz
10: 32.5KHz
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11: 33KHz
WAVE_BOT.
16:0 R/W 0x0
Wave Bottom.
1.5.4.68. PLL2- PATTERN CONTROL REGISTER(DEFAULT:0X00000000)
Offset: 0x284 Register Name: PLL2_PAT_CFG_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: awmode
WAVE_STEP.
28:20 R/W 0x0
Wave step.
19 / / /
FREQ.
Frequency.
00: 31.5KHz
18:17 R/W 0x0
01: 32KHz
10: 32.5KHz
11: 33KHz
WAVE_BOT.
16:0 R/W 0x0
Wave Bottom.
1.5.4.69. PLL3- PATTERN CONTROL REGISTER (DEFAULT:0X00000000)

Offset: 0x288

Register Name: PLL3_PAT_CFG_REG
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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: awmode
WAVE_STEP.
28:20 R/W 0x0
Wave step.
19 / / /
FREQ.
Frequency.
00: 31.5KHz
18:17 R/W 0x0
01: 32KHz
10: 32.5KHz
11: 33KHz
WAVE_BOT.
16:0 R/W 0x0
Wave Bottom.
1.5.4.70. PLL4- PATTERN CONTROL REGISTER (DEFAULT:0X00000000)
Offset: 0x28C Register Name: PLL4 PAT _CFG_REG
Bit Read/Write Default/Hex Description
SIG_DELT_PAT_EN.
31 R/W 0x0
Sigma-delta pattern enable.
SPR_FREQ_MODE.
30:29 R/W 0x0 Spread Frequency Mode.
00: DC=0
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01: DC=1
10: Triangular

11: awmode

28:20 R/W 0x0

WAVE_STEP.

Wave step.

19 / /

/

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.

1.5.4.71. PLL5- PATTERN CONTROL REGISTER (DEFAULT:0X00000000)

Offset: 0x290 Register Name: PLL5 PAT CFG_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: awmode
WAVE_STEP.
28:20 R/W 0x0
Wave step.
19 / / /
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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.

1.5.4.72.

PLL7- PATTERN CONTROL REGISTER(DEFAULT:0X00000000)

Offset: 0x298

Register Name: PLL7_PAT_CFG_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN.

Sigma-delta pattern enable.

30:29

R/W

0x0

SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0

01: DC=1

10: Triangular

11: awmode

28:20

R/W

0x0

WAVE_STEP.

Wave step.

19

/

18:17

R/W

0x0

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

11: 33KHz
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WAVE_BOT.
16:0 R/W 0x0
Wave Bottom.
1.5.4.73. PLL8- PATTERN CONTROL REGISTER (DEFAULT:0X00000000)
Offset: 0x29C Register Name: PLL8 PAT CFG_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: awmode
WAVE_STEP.
28:20 R/W 0x0
Wave step.
19 / / /
FREQ.
Frequency.
00: 31.5KHz
18:17 R/W 0x0
01: 32KHz
10: 32.5KHz
11: 33KHz
WAVE_BOT.
16:0 R/W 0x0
Wave Bottom.
1.5.4.74. AHB1 MODULE SOFTWARE RESET REGISTER O(DEFAULT: 0X00000000)
Offset: 0x2CO0 Register Name: AHB1 RST REGO
Bit Read/Write Default/Hex Description
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31

R/W

0x0

USBOHCI2_RST.
USB OHCI2 Reset Control
0: Assert

1: De-assert

30

R/W

0x0

USBOHCI1_RST.
USB OHCI1 Reset Control
0: Assert

1: De-assert

29

R/W

0x0

USBOHCIO_RST.
USB OHCIO Reset Control
0: Assert

1: De-assert

28

/

27

R/W

0x0

USBEHCI1_RST.
USB EHCI1 Reset Control
0: Assert

1: De-assert

26

R/W

0x0

USBEHCIO_RST.
USB EHCIO Reset Control
0: Assert

1: De-assert

25

/

24

R/W

0x0

USBDRD_RST.
USB DRD Reset Control
0: Assert

1: De-assert

23

R/W

0x0

SPI3_RST.
SPI3 reset.

0: assert, 1: de-assert.
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22 R/W

0x0

SPI2_RST.

SPI2 reset.

0: assert, 1: de-assert.

21 R/W

0x0

SPI1_RST.

SPI1 reset.

0: assert, 1: de-assert.

20 R/W

0x0

SPIO_RST.

SPIO reset.

0: assert, 1: de-assert.

19 R/W

0x0

HSTMR_RST.

HSTMR reset.

0: assert, 1: de-assert.

18 R/W

0x0

TS_RST.

TS reset.

0: assert, 1: de-assert.

17 R/W

0x0

/

16:15 /

/

14 R/W

0x0

SDRAM_RST.

SDRAM AHB reset.

0: assert, 1: de-assert.

13 R/W

0x0

NANDO_RST.

NANDO reset.

0: assert, 1: de-assert.

12 R/W

0x0

NAND1_RST.

NAND1 reset.

0: assert, 1: de-assert.

11 R/W

0x0

SD3_RST.

SD/MMCS3 reset.

0: assert, 1: de-assert.
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SD2_RST.
10 R/W 0x0 SD/MMC?2 reset.
0: assert, 1: de-assert.
SD1_RST.
9 R/W 0x0 SD/MMCL1 reset.
0: assert, 1: de-assert.
SDO_RST.
8 R/W 0x0 SD/MMCO reset.
0: assert, 1: de-assert.
7 / / /
DMA_RST.
6 R/W 0x0 DMA reset.
0: assert, 1: de-assert.
SS_RST.
5 R/W 0x0 SS reset.
0: assert, 1: de-assert.
4:0 / / /

1.5.4.75. AHB1 MODULE SOFTWARE RESET REGISTER 1(DEFAULT: 0X00000000)

Offset: 0x2C4 Register Name: AHB1_RST_REG1
Bit Read/Write Default/Hex Description
31:27 / / /
DRC1 RST.
26 R/W 0x0 DRC1 reset.
0: assert, 1: de-assert.
DRCO_RST.
25 R/W 0x0 DRCO reset.
0: assert, 1: de-assert.
24 R/W 0x0 DEUl1 RST.
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DEU1 reset.
0: assert, 1: de-assert.
DEUO_RST
23 R/W 0x0 DEUO reset.
0: assert, 1: de-assert.
22 R/W 0x0 /
21 R/W 0x0 /
GPU_RST.
20 R/W 0x0 GPU reset.
0: assert, 1: de-assert.
19 / / /
MP_RST.
18 R/W 0x0 MP reset.
0: assert, 1: de-assert.
17:16 / / /
FE1_RST.
15 R/W 0x0 DE-FE1 reset.
0: assert, 1: de-assert.
FEO_RST.
14 R/W 0x0 DE-FEOQ reset.
0: assert, 1: de-assert.
BE1_RST.
13 R/W 0x0 DE-BE1 reset.
0: assert, 1: de-assert.
BEO_RST.
12 R/W 0x0 DE-VEQO reset.
0: assert, 1: de-assert.
HDMI_RST.
11 R/W 0x0
HDMI reset.
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0: assert, 1: de-assert.
10:9 / / /
CSI_RST.
8 R/W 0x0 CSl reset.
0: assert, 1: de-assert.
7:6 / /
LCD1_RST.
5 R/W 0x0 LCD1 reset.
0: assert, 1: de-assert.
LCDO_RST.
4 R/W 0x0 LCDO reset.
0: assert, 1: de-assert.
31 / / /
VE_RST.
0 R/W 0x0 VE reset.
0: assert, 1: de-assert.
1.5.4.76. AHB1 MODULE SOFTWARE RESET REGISTER2(DEFAULT:0X00000000)
Offset: 0x2C8 Register Name: AHB1_RST_REG2
Bit Read/Write Default/Hex Description
31:1 / / /
LVDS_RST.
0 R/W 0x0 LVDS reset.
0: assert, 1: de-assert.
1.5.4.77. APB1 MODULE SOFTWARE RESET REGISTER(DEFAULT: 0X00000000)
Offset: 0x2D0 Register Name: APB1_RST_REG
Bit Read/Write Default/Hex Description
31:14 / / .
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DAUDIO1 RST.
13 R/W 0x0 DAUDIOL1 reset.
0: assert, 1: de-assert.
DAUDIOO_RST.
12 R/W 0x0 DAUDIOQO reset.
0: assert, 1: de-assert.
11:5 / / /
DIGITAL_MIC_RST.
4 R/W 0x0 Digital MIC reset.
0: assert, 1: de-assert.
3:2 / / /
1 R/W 0x0 /
AUDIO_CODEC_RST.
0 R/W 0x0 Audio codec reset.
0: assert, 1: de-assert.
1.5.4.78. APB2 MODULE SOFTWARE RESET REGISTER(DEFAULT: 0X00000000)
Offset: 0x2D8 Register Name: APB2_RST_REG
Bit Read/Write Default/Hex Description
31:22 / / /.
UARTS5_RST.
21 R/W 0x0 UARTS reset.
0: assert, 1: de-assert.
UART4 _RST.
20 R/W 0x0 UART4 reset.
0: assert, 1: de-assert.
UART3_RST.
19 R/W 0x0 UART3 reset.
0: assert, 1: de-assert.
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UART2_RST.
18 R/W 0x0 UART?2 reset.
0: assert, 1: de-assert.
UART1_RST.
17 R/W 0x0 UART1 reset.
0: assert, 1: de-assert.
UARTO_RST.
16 R/W 0x0 UARTO reset.
0: assert, 1: de-assert.
15:4 / / /
TWI3_RST.
3 R/W 0x0 TWI3 reset.
0: assert, 1: de-assert.
TWI2_RST.
2 R/W 0x0 TWI2 reset.
0: assert, 1: de-assert.
TWI1_RST.
1 R/W 0x0 TWI1 reset.
0: assert, 1: de-assert.
TWIO_RST.
0 R/W 0x0 TWIO reset.
0: assert, 1: de-assert.
1.5.4.79. CLK_OUTA_REG (DEFAULT: 0X00000000)

Offset: 0x300

Register Name: CLK_OUTA_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

CLK_OUT_EN
Clock Output Enable

0: disable
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1: Clock Output Enable

OutputA = Clock Source / DIVIDOR-N / DIVIDOR-M.

30:28 / /

/

27:24 R/W 0x0

CLK_OUT_SRC_SEL
0000: OSC24MHz/750=32KHz
0001: LOSC

0010: OSC24MHz

0011:/

0100: /

0101:/

0110:/

0111:/

1000: /

1001:/

1010:/

1011: AXICLK/4

1100: /

1101: AHB1CLK/4

1110:/

1111:/

23:22 / /

/

21:20 R/W 0x0

DIVIDOR_N

Clock Output Divide Factor N
00: /1

01:/2

10: /4

11:/8

19:13 / /

/

12:8 R/W 0x0

DIVIDOR_M
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Clock Output Divide Factor M
00000: /1
00001: /2
00010: /3

11111: /32

7:0

/ / /

1.5.4.80.

CLK_OUTB_REG (DEFAULT: 0X00000000)

Offset: 0x304 Register Name: CLK_OUTB_REG

Bit

Read/Write Default/Hex Description

31

CLK_OUT_EN
Clock Output Enable
R/W 0x0 0: disable

1. Clock Output Enable

OutputB = Clock Source / DIVIDOR-N / DIVIDOR-M.

30:28

/ / /

27:24

CLK_OUT_SRC_SEL

0000: OSC24MHz/750=32KHz
0001: LOSC

0010: OSC24MHz

0011:/

0100: /

R/W 0x0
0101:/
0110:/
0111:/
1000: /

1001:/

1010:/

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved.

Page 106 / 944




MAIIwinner
( \

Technology

1011: AXICLK/4
1100:/

1101: AHB1CLK/4
1110:/

1111:/

23:22 / / /

DIVIDOR_N

Clock Output Divide Factor N
00: /1

21:20 R/W 0x0
01:/2
10: /4

11:/8

19:13 / / /

DIVIDOR_M

Clock Output Divide Factor M
00000: /1

12:8 R/W 0x0 00001: /2

00010: /3

11111: /32

7:0 / / /

1.5.4.81. CLK_OUTC_REG (DEFAULT: 0X00000000)

Offset: 0x308 Register Name: CLK_OUTC_REG

Bit Read/Write Default/Hex Description

CLK_OUT_EN

Clock Output Enable
31 R/W 0x0
0: disable

1: Clock Output Enable
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Output C= Clock Source / DIVIDOR-N / DIVIDOR-M.

30:28 / /

/

27:24 R/W 0x0

CLK_OUT_SRC_SEL
0000: OSC24MHz/750=32KHz
0001: LOSC

0010: OSC24MHz

0011: /

0100: /

0101:/

0110: /

0111: /

1000: /

1001: /

1010: /

1011: AXICLK/4

1100:/

1101: AHB1CLK/4

1110: /

1111:/

23:22 / /

/

21:20 R/W 0x0

DIVIDOR_N

Clock Output Divide Factor N
00: /1

01:./2

10: /4

11: /8

19:13 / /

/

12:8 R/W 0x0

DIVIDOR_M

Clock Output Divide Factor M
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00000: /1
00001: /2
00010: /3
11111: /32
7:0 / / /
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1.6. CPU CONFIGURATION

1.6.1. OVERVIEW

The CPU configuration module features:
*  Support software reset control for each CPU.
e Support CPU configuration for each CPU

* Integrate five 64-bit idle counters and a 64-bit common counter

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 110/ 944



MAIIwinner
( \

Technology

1.6.2. CPU CONFIGURATION REGISTER LIST

Module Name

Base Address

CPUCFG 0x01F01C00

Register Name Offset Description
CPUO_RST _CTRL 0x0040 CPUO Reset Control
CPUO_CTRL_REG 0x0044 CPUO Control Register
CPUO_STATUS_REG 0x0048 CPUO Status Register
CPU1l_RST CTRL 0x0080 CPUL1 Reset Control
CPU1l_CTRL_REG 0x0084 CPUL1 Control Register
CPUl_STATUS REG 0x0088 CPUL Status Register
CPU2_RST_CTRL 0x00CO0 CPU2 Reset Control
CPU2_CTRL_REG 0x00C4 CPU2 Control Register
CPU2_STATUS REG 0x00C8 CPU2 Status Register
CPU3_RST_CTRL 0x0100 CPU3 Reset Control
CPU3_CTRL_REG 0x0104 CPUS3 Control Register
CPU3_STATUS_REG 0x0108 CPU3 Status Register
GENER_CTRL_REG 0x0184 General Control Register
L2 _STATUS_REG 0x0188 L2 Status Register
EVENT_IN 0x0190 Event Input Register
SUP_STAN_FLAG_REG 0x01A0 Super Standby Flag Register
PRIVATE_REGO 0x01A4 Private Register0
PRIVATE_REG1 0x01A8 Private Registerl
IDLE_CNTO_LOW_REG 0x0200 Idle Counter O Low Register
IDLE_CNTO_HIGH_REG 0x0204 Idle Counter O High Register
IDLE_CNTO_CTRL_REG 0x0208 Idle Counter 0 Control Register
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IDLE_CNT1 LOW_REG 0x0210 Idle Counter 1 Low Register
IDLE_CNT1 HIGH REG 0x0214 Idle Counter 1 High Register
IDLE_CNT1_CTRL_REG 0x0218 Idle Counter 1 Control Register
IDLE_CNT2_LOW_REG 0x0220 Idle Counter 2 Low Register
IDLE_CNT2_HIGH_REG 0x0224 Idle Counter 2 High Register
IDLE_CNT2_CTRL_REG 0x0228 Idle Counter 2 Control Register
IDLE_CNT3 _LOW_REG 0x0230 Idle Counter 3 Low Register
IDLE_CNT3_HIGH_REG 0x0234 Idle Counter 3 High Register
IDLE_CNT3_CTRL_REG 0x0238 Idle Counter 3 Control Register
IDLE_CNT4_LOW_REG 0x0240 Idle Counter 4 Low Register
IDLE_CNT4_HIGH_REG 0x0244 Idle Counter4 High Register
IDLE_CNT4_CTRL_REG 0x0248 Idle Counter 4 Control Register
CNT64_CTRL_REG 0x0280 64-Bit Counter Control Register
CNT64_LOW_REG 0x0284 64-Bit Counter Low Register
CNT64_HIGH_REG 0x0288 64-Bit Counter High Register

1.6.3. CPU CONFIGURATION REGISTER DESCRIPTION

1.6.3.1. CPUO RESET CONTROL(DEFAULT: 0X00000003)

Offset: 0x40 Register Name: CPUO_RST_CTRL
Bit Read/Write Default/Hex Description
31:2 / / /.

CPUO_CORE_REST.

These are the primary reset signals which initialize the
processor logic in the processor power domains, not including
1 R/W Ox1
the debug, breakpoint and watchpoint logic.

0. assert

1: de-assert.
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R/W

Ox1

CPUO_RESET.

CPUO Reset Assert.

These power-on reset signals initialize all the processor logic,
including CPU Debug, and breakpoint and watch point logic in
the processor power domains. They do not reset debug logic
in the debug power domain.

0: assert

1: de-assert.

1.6.3.2. CPUO CONTROL REGISTER(DEFAULT :0X00000000)

Offset: 0x44

Register Name: CPUO_CTRL_REG

Bit Read/Write Default/Hex Description
311 / / /
CPUO_CP15 WRITE_DISABLE.
Disable write access to certain CP15 registers.
0 R/W 0x0

0: enable

1: disable

1.6.3.3. CPUO STATUS REGISTER(DEFAULT : 0X00000000)

Offset: 0x48 Register Name: CPUO_STATUS
Bit Read/Write Default/Hex Description
31:3 / / /.

STANDBYWEFI.
Indicates if the processor is in WFI standby mode:

2 R 0x0
0: Processor not in WFI standby mode.
1: Processor in WFI standby mode
STANDBYWEFE.

1 R 0x0 Indicates if the processor is in the WFE standby mode:
0: Processor not in WFE standby mode
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1: Processor in WFE standby mode
SMP_AMP
0 R 0x0 0: AMP mode
1: SMP mode

1.6.3.4.CPU1 RESET CONTROL(DEFAULT: 0X00000000)

Offset: 0x80

Register Name: CPU1_RST_CTRL

Bit

Read/Write

Default/Hex

Description

31:2

/

/

.

R/W

0x0

CPUl_CORE_REST.

These are the primary reset signals which initialize the
processor logic in the processor power domains, not including
the debug, breakpoint and watchpoint logic.

0: assert

1: de-assert.

R/W

0x0

CPUl1_RESET.

CPUL1 Reset Assert.

These power-on reset signals initialize all the processor logic,
including CPU Debug, and breakpoint and watch point logic in
the processor power domains. They do not reset debug logic
in the debug power domain.

0: assert

1: de-assert.

1.6.3.5.CPU1 CONTROL REGISTER(DEFAULT :0X00000000)

Offset: 0x84

Register Name: CPU1_CTRL_REG

Bit Read/Write Default/Hex Description
311 / / /
0 R/W 0x0 CPUl1_CP15 WRITE_DISABLE.
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Disable write access to certain CP15 registers.
0: enable

1: disable

1.6.3.6. CPU1 STATUS REGISTER(DEFAULT : 0X00000000)

Offset: 0x88

Register Name: CPU1_ STATUS

Bit

Read/Write

Default/Hex

Description

31:3

/

/

.

0x0

STANDBYWFI.
Indicates if the processor is in WFI standby mode:
0: Processor not in WFI standby mode.

1: Processor in WFI standby mode

0x0

STANDBYWFE.
Indicates if the processor is in the WFE standby mode:
0: Processor not in WFE standby mode

1: Processor in WFE standby mode

0x0

SMP_AMP
0: AMP mode

1: SMP mode

1.6.3.7.CPU2 RESET CONTROL(DEFAULT: 0X00000000)

Offset: OxCO

Register Name: CPU2_RST_CTRL

Bit Read/Write Default/Hex Description
31:2 / / /.
CPU2_CORE_REST.
These are the primary reset signals which initialize the
1 R/W 0x0 processor logic in the processor power domains, not including
the debug, breakpoint and watchpoint logic.
0: assert
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1: de-assert.

R/W

0x0

CPU2_RESET.

CPU2 Reset Assert.

These power-on reset signals initialize all the processor logic,
including CPU Debug, and breakpoint and watch point logic in
the processor power domains. They do not reset debug logic
in the debug power domain.

0: assert

1: de-assert.

1.6.3.8.CPU2 CONTROL REGISTER(DEFAULT :0X00000000)

Offset: OxC4

Register Name: CPU2_CTRL_REG

Bit Read/Write Default/Hex Description
311 / / /
CPU2_CP15 WRITE_DISABLE.
Disable write access to certain CP15 registers.
0 R/W 0x0
0: enable
1: disable

1.6.3.9. CPU2 STATUS REGISTER(DEFAULT : 0X00000000)

Offset: OxC8 Register Name: CPU2_ STATUS
Bit Read/Write Default/Hex Description
31:3 / / /.

STANDBYWEFI.
Indicates if the processor is in WFI standby mode:

2 R 0x0
0: Processor not in WFI standby mode.
1: Processor in WFI standby mode
STANDBYWEFE.

1 R 0x0
Indicates if the processor is in the WFE standby mode:
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0: Processor not in WFE standby mode
1: Processor in WFE standby mode
SMP_AMP
0 R 0x0 0: AMP mode
1: SMP mode
1.6.3.10. CPU3 RESET CONTROL(DEFAULT: 0X00000000)
Offset: 0x100 Register Name: CPU3_RST_CTRL
Bit Read/Write Default/Hex Description
31:2 / / /.
CPU3_CORE_REST.
These are the primary reset signals which initialize the
processor logic in the processor power domains, not including
1 R/W 0x0
the debug, breakpoint and watchpoint logic.
0: assert
1: de-assert.
CPUS3_RESET.
CPUS Reset Assert.
These power-on reset signals initialize all the processor logic,
including CPU Debug, and breakpoint and watch point logic in
0 R/W 0x0
the processor power domains. They do not reset debug logic
in the debug power domain.
0: assert
1: de-assert.
1.6.3.11. CPU3 CONTROL REGISTER(DEFAULT :0X00000000)
Offset: 0x104 Register Name: CPU3_CTRL_REG
Bit Read/Write Default/Hex Description
31:1 / / /
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CPU3_CP15 WRITE_DISABLE.
Disable write access to certain CP15 registers.
0 R/W 0x0
0: enable
1: disable

1.6.3.12. CPU3 STATUS REGISTER(DEFAULT : 0X00000000)

Offset: 0x108 Register Name: CPU3_ STATUS
Bit Read/Write Default/Hex Description
31:3 / / /.
STANDBYWEFI.
Indicates if the processor is in WFI standby mode:
2 R 0x0
0: Processor not in WFI standby mode.
1: Processor in WFI standby mode
STANDBYWFE.
Indicates if the processor is in the WFE standby mode:
1 R 0x0
0: Processor not in WFE standby mode
1: Processor in WFE standby mode
SMP_AMP
0 R 0x0 0: AMP mode
1: SMP mode

1.6.3.13. GENERAL CONTROL REGISTER(DEFAULT :0X00000020)

Offset: 0x184 Register Name: GENER_CTRL_REG
Bit Read/Write Default/Hex Description
31:9 / / l.
CFGSDISABLE.
8 R/W 0x0
Disables write access to some secure GIC registers.
TSCLKCHANGE
7 R/W 0x0

When trace clk changes, this bit should set 1 to valid the trace
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clk
ACINACTM.
6 R/W 0x0
Snoop interface is inactive and no longer accepting requests.
L2 RST.
L2 Reset.(SCU global reset)
5 R/W 0x1
0: Apply reset to shared L2 memory system controller.
1: Do not apply reset to shared L2 memory system controller.
L2 _RST_DISABLE.
Disable automatic L2 cache invalidate at reset:
4 R/W 0x0
0: L2 cache is reset by hardware.
1: L2 cache is not reset by haredware.
L1 RST_DISABLE.
L1 Reset Disable[3:0].
3:0 R/W 0x0
0: L1 cache is reset by hardware.
1: L1 cache is not reset by hardware.
1.6.3.14. L2 STATUS REGISTER(DEFAULT :0X00000000)
Offset: 0x188 Register Name: L2_STATUS_REG
Bit Read/Write Default/Hex Description
311 / / /.
STANDBYWFIL2.
Indicates if the L2 memory system is in WFI standby mode.
0 R 0x0
O:active
L:idle
1.6.3.15. EVENT INPUT REGISTER(DEFAULT : 0X00000000)
Offset: 0x190 Register Name: EVENT_IN
Bit Read/Write Default/Hex Description
311 / / /
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EVENT_IN.
0 R/W 0x0 Event input that can wake-up CPUO0/1/2/3 from WFE standby
mode.
1.6.3.16. SUPER STANDBY FLAG REGISTER (DEFAULT: 0X00000000)
Offset: Ox1A0 Register Name: SUP_STAN_FLAG_REG
Bit Read/Write Default/Hex Description
31:16 R/W 0x0 SUP_STANDBY_FLAG.
15:0 R/W 0x0 SUP_STANBY_FLAG_DATA.
Notes:

When system is turned on, Super Standby Flag Register low 16 bits should be 0x0. If you want to write correct

super standby flag ID in low 16 bits, the high 16 bits should be written Ox16AA at first, and then write

O0xAA16XXXX in the Super Standby Flag Register (‘XXXX’ stands for the correct super standby flag ID). Refer

to the Diagram section for details.

1.6.3.17. PRIVATE REGISTERO (DEFAULT: 0X00000000)
Offset: Ox1A4 Register Name: PRIVATE_REGO
Bit Read/Write Default/Hex Description
31:0 R/W 0x0 /
1.6.3.18. PRIVATE REGISTER1 (DEFAULT: 0X00000000)
Offset: Ox1A8 Register Name: PRIVATE_REG1
Bit Read/Write Default/Hex Description
310 R/W 0x0 /
1.6.3.19. IDLE COUNTER 0 LOW REGISTER (DEFAULT: 0X00000000)
Offset: 0x200 Register Name: IDLE_CNTO_LOW_REG.
Bit Read/Write Default/Hex Description
310 RW 0x0 IDLE_CNTO_LO.
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Idle Counter 0 [31:0].
This counter clock source is 24MHz. If the CPU is in idle state,
the counter will count up in the clock of 24MHz.
Any write to this register will clear this register and the idle
counter 0 high register.
1.6.3.20. IDLE COUNTER 0 HIGH REGISTER (DEFAULT: 0X00000000)
Offset: 0x204 Register Name: IDLE_CNTO_HIGH_REG
Bit Read/Write Default/Hex Description
IDLE_CNTO_HI.
Idle Counter 0 [63:32].
31:0 R/W 0x0
Any write to this register will clear this register and the idle
counter O low register.
1.6.3.21. IDLE COUNTER 0 CONTROL REGISTER (DEFAULT: 0X00000000)
Offset: 0x208 Register Name: IDLE_CNTO_CTRL_REG
Bit Read/Write Default/Hex Description
31:3 / / /
IDLE_CNT_EN.
Idle counter enable.
2 R/W 0x0 0: disable
1: enable.
Note: Idle Counter 0 is used for CPUO
IDLE_RL_EN.
Idle Counter Read Latch Enable.
1 R/W 0x0
0: no effect, 1: to latch the idle Counter to the Low/Hi registers
and it will change to zero after the registers are latched.
IDLE_CNT_CLR_EN.
0 R/W 0x0
Idle Counter Clear Enable.
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0: no effect, 1: to clear the idle Counter Low/Hi registers and it

will change to zero after the registers are cleared.

1.6.3.22. IDLE COUNTER 1 LOW REGISTER (DEFAULT: 0X00000000)
Offset: 0x210 Register Name: IDLE_CNT1_LOW_REG.
Bit Read/Write Default/Hex Description
IDLE_CNT1_LO.
Idle Counter 1 [31:0].
This counter clock source is 24MHz. If the CPU is in idle state,
31:0 R/W 0x0
the counter will count up in the clock of 24MHz.
Any write to this register will clear this register and the idle
counter 1 high register.
1.6.3.23. IDLE COUNTER 1 HIGH REGISTER (DEFAULT: 0X00000000)
Offset: 0x214 Register Name: IDLE_CNT1_HIGH_REG
Bit Read/Write Default/Hex Description
IDLE_CNT1_HI.
Idle Counter 1[63:32].
31:0 R/W 0x0
Any write to this register will clear this register and the idle
counter 1 low register.
1.6.3.24. IDLE COUNTER 1 CONTROL REGISTER (DEFAULT: 0X00000000)
Offset: 0x218 Register Name: IDLE_CNT1_CTRL_REG
Bit Read/Write Default/Hex Description
31:3 / / /
IDLE_CNT_EN.
Idle counter enable.
2 R/W 0x0
0: disable
1: enable.
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Note: Idle Counter 1 is used for CPU1
IDLE_RL_EN.
Idle Counter Read Latch Enable.
1 R/W 0x0
0: no effect, 1: to latch the idle Counter to the Low/Hi registers
and it will change to zero after the registers are latched.
IDLE_CNT_CLR_EN.
Idle Counter Clear Enable.
0 R/W 0x0
0: no effect, 1: to clear the idle Counter Low/Hi registers and it
will change to zero after the registers are cleared.
1.6.3.25. IDLE COUNTER 2 LOW REGISTER (DEFAULT: 0X00000000)
Offset: 0x220 Register Name: IDLE_CNT2_LOW_REG.
Bit Read/Write Default/Hex Description
IDLE_CNT2_LO.
Idle Counter 2 [31:0].
This counter clock source is 24MHz. If the CPU is in idle state,
31:0 R/W 0x0
the counter will count up in the clock of 24MHz.
Any write to this register will clear this register and the idle
counter 2 high register.
1.6.3.26. IDLE COUNTER 2 HIGH REGISTER (DEFAULT: 0X00000000)
Offset: 0x224 Register Name: IDLE_CNT2_HIGH_REG
Bit Read/Write Default/Hex Description
IDLE_CNT2_HIL.
Idle Counter 2 [63:32].
31:0 R/W 0x0
Any write to this register will clear this register and the idle
counter 2 low register.

A31s User Manual (Revision 1.1)

Copyright © 2013 Allwinner Technology. All Rights Reserved.

Page 123/944




MAIIwinner
( \

Technology
1.6.3.27. IDLE COUNTER 2 CONTROL REGISTER (DEFAULT: 0X00000000)
Offset: 0x228 Register Name: IDLE_CNT2_CTRL_REG
Bit Read/Write Default/Hex Description
31:3 / / /
IDLE_CNT_EN.
ldle counter enable.
2 R/W 0x0 0: disable
1: enable.
Note: Idle Counter 2 is used for CPU2
IDLE_RL_EN.
Idle Counter Read Latch Enable.
1 RIW 0x0
0: no effect, 1: to latch the idle Counter to the Low/Hi registers
and it will change to zero after the registers are latched.
IDLE_CNT_CLR_EN.
Idle Counter Clear Enable.
0 R/W 0x0
0: no effect, 1: to clear the idle Counter Low/Hi registers and it
will change to zero after the registers are cleared.
1.6.3.28. IDLE COUNTER 3 LOW REGISTER (DEFAULT: 0X00000000)
Offset: 0x230 Register Name: IDLE_CNT3_LOW_REG.
Bit Read/Write Default/Hex Description
IDLE_CNT3_LO.
Idle Counter 3 [31:0].
This counter clock source is 24MHz. If the CPU is in idle state,
31:0 R/W 0x0
the counter will count up in the clock of 24MHz.
Any write to this register will clear this register and the idle
counter 3 high register.
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1.6.3.29.

IDLE COUNTER 3 HIGH REGISTER (DEFAULT: 0X00000000)

Offset: 0x234

Register Name: IDLE_CNT3_HIGH_REG

Bit Read/Write Default/Hex Description
IDLE_CNT3_HI.
Idle Counter 3 [63:32].
31:0 R/W 0x0
Any write to this register will clear this register and the idle
counter 3 low register.
1.6.3.30. IDLE COUNTER 3 CONTROL REGISTER (DEFAULT: 0X00000000)
Offset: 0x238 Register Name: IDLE_CNT3_CTRL_REG
Bit Read/Write Default/Hex Description
31:3 / / /
IDLE_CNT_EN.
Idle counter enable.
2 R/W 0x0 0: disable
1: enable.
Note: Idle Counter 3 is used for CPU3
IDLE_RL_EN.
Idle Counter Read Latch Enable.
1 R/W 0x0
0: no effect, 1: to latch the idle Counter to the Low/Hi registers
and it will change to zero after the registers are latched.
IDLE_CNT_CLR_EN.
Idle Counter Clear Enable.
0 R/W 0x0
0: no effect, 1: to clear the idle Counter Low/Hi registers and it
will change to zero after the registers are cleared.
1.6.3.31. IDLE COUNTER 4 LOW REGISTER (DEFAULT: 0X00000000)
Offset: 0x240 Register Name: IDLE_CNT4_LOW_REG.
Bit Read/Write Default/Hex Description
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IDLE_CNT4_LO.
Idle Counter 4 [31:0].
This counter clock source is 24MHz. If the L2 cache is inidle
31:0 R/W 0x0
state, the counter will count up in the clock of 24MHz.
Any write to this register will clear this register and the idle
counter 4 high register.
1.6.3.32. IDLE COUNTER 4 HIGH REGISTER (DEFAULT: 0X00000000)
Offset: 0x244 Register Name: IDLE_CNT4_HIGH_REG
Bit Read/Write Default/Hex Description
IDLE_CNT4_HI.
Idle Counter 4 [63:32].
31:0 R/W 0x0
Any write to this register will clear this register and the idle
counter 4 low register.
1.6.3.33. IDLE COUNTER 4 CONTROL REGISTER (DEFAULT: 0X00000000)
Offset: 0x248 Register Name: IDLE_CNT4_CTRL_REG
Bit Read/Write Default/Hex Description
31:3 / / /
IDLE_CNT_EN.
Idle counter enable.
2 R/W 0x0 0: disable
1: enable.
Note: Idle Counter 4 is used for L2 Cache.
IDLE_RL_EN.
Idle Counter Read Latch Enable.
1 R/W 0x0
0: no effect, 1: to latch the idle Counter to the Low/Hi registers
and it will change to zero after the registers are latched.
0 R/W 0x0 IDLE_CNT_CLR_EN.
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Idle Counter Clear Enable.
0: no effect, 1: to clear the idle Counter Low/Hi registers and it

will change to zero after the registers are cleared.

1.6.3.34.

64-BIT COUNTER CONTROL REGISTER (DEFAULT: 0X00000000)

Offset: 0x280

Register Name: CNT64_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31:3

/

/

.

R/W

0x0

CNT64_CLK_SRC_SEL.
64-bit Counter Clock Source Select.
0: OSC24M

1:/

R/W

0x0

CNT64 RL_EN.
64-bit Counter Read Latch Enable.

0: no effect, 1: to latch the 64-bit Counter to the Low/Hi
registers and it will change to zero after the registers are

latched.

R/W

0x0

CNT64_CLR_EN.
64-bit Counter Clear Enable.
0: no effect, 1: to clear the 64-bit Counter Low/Hi registers and

it will change to zero after the registers are cleared.

Notes:

This 64-bit counter will start to count as soon as the System Power On finishes.

1.6.3.35. 64-BIT COUNTER LOW REGISTER (DEFAULT: 0X00000000)
Offset: 0x284 Register Name: CNT64_LOW_REG
Bit Read/Write Default/Hex Description
CNT64_LO.
31:0 R/W 0x0
64-bit Counter [31:0].
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1.6.3.36. 64-BIT COUNTER HIGH REGISTER (DEFAULT: 0X00000000)

Offset: 0x288 Register Name: CNT64_HIGH_REG
Bit Read/Write Default/Hex Description
CNT64_HI.
31:0 R/W 0x0
64-bit Counter [63:32].
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1.7. TRUSTZONE

1.7.1. TRUSTZONE ADDRESS SPACE CONTROLLER

The TZASC is an advanced microcontroller bus architecture compliant System-on-Chip peripheral. As a
high-performance, area-optimized address space controller with on-chip AMBA bus interfaces that conform to
the AMBA Advanced eXtensible Interface protocol and the AMBA Advanced Peripheral Bus protocol, it can be

configured to provide optimum security address region control functions required for intended application.

MASTER ID MASTER ID
CPU(AXI) 0 MOO(DMAC) 16
GPU 1 MO1(VE) 17

/ 2 MO2(MP) 18

/ 3 MO3(NANDO) 19

/ 4 MO4(IEPO) 20
HO1(ATH) 5 MO5(IEP1) 21
/ 6 MOB(DEUO) 22
HO3(SDO) 7 MO7(DEU1) 23
HO4(SD1) 8 ROO(BEO) 24
HO5(SD2) 9 RO1(FEO) 25
HO6(SD3) 10 RO2(BE1) 26
HO7(USB) 11 RO3(FE1) 27
/ 12 R04(CSI0) 28

/ 13 RO5(CSI1) 29

/ 14 RO6(TS) 30
MOS(NAND1) 15 / 31

Table 1-1 Master and Master ID
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Non-Secure Non-Secure
SPN Field Secure Read Secure Write

Read Write
4b0000 No No No No
4p0100 No Yes No No
4p0001,4b0101 No Yes No Yes
4b1000 Yes No No No
4p0010,4b1010 Yes No Yes No
4b1100 Yes Yes No No
4p1001,4b1101 Yes Yes No Yes
4b0110,4b1110 Yes Yes Yes No
4b0011,4b0111,4b1011,4b1111 Yes Yes Yes Yes

Table 1-2 Region Security Permissions (when security inversion is disabled)
Notes: SPN field controls whether access to following AXI transactions is permitted by TZASC. See Region

attributes n Register for more information.

SPN Field Secure Read Secure Write Non-Secure Read Non-Secure Write
4b0000 No No No No
4b0001 No No No Yes
4b0010 No No Yes No
4b0011 No No Yes Yes
4b0100 No Yes No No
4b0101 No Yes No Yes
4b0110 No Yes Yes No
4b0111 No Yes Yes Yes
4b1000 Yes No No No
4b1001 Yes No No Yes
4b1010 Yes No Yes No
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4b1011 Yes No Yes Yes
4b1100 Yes Yes No No
4bh1101 Yes Yes No Yes
4p1110 Yes Yes Yes No
4b1111 Yes Yes Yes Yes

Table 1-3 Region Security Permissions (when security inversion is enabled)

Size<n> Size of region<n> Base address constraints
b000000-b001101 Reserved -
b001110 32KB -
b001111 64KB Bit [15] must be zero
b010000 128KB Bits [16:15] must be zero
b010001 256KB Bits [17:15] must be zero
b010010 512KB Bits [18:15] must be zero
b010011 1MB Bits [19:15] must be zero
b010100 2MB Bits [20:15] must be zero
b010101 4MB Bits [21:15] must be zero
b010110 8MB Bits [22:15] must be zero
b010111 16MB Bits [23:15] must be zero
b011000 32MB Bits [24:15] must be zero
b011001 64MB Bits [25:15] must be zero
b011010 128MB Bits [26:15] must be zero
b011011 256MB Bits [27:15] must be zero
b011100 512MB Bits [28:15] must be zero
b011101 1GB Bits [29:15] must be zero
b011110 2GB Bits [30:15] must be zero
Table 1-4 Region Size
The TZASC features:
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- Enable you to program security access permissions each address region;
- Permit data transfer between master and slave only if the security status of the AXI transaction matches the

security settings of the memory region it addresses;

1.7.2. SPECULATIVE ACCESS

By default, TZASC performs read or write speculative, that means it forwards an AXI transaction address to a
slave before it verifies that the AXI transaction is permitted to read address or write address respectively.
Since TZASC only permits data transfer between its AXI bus interfaces after verifying that the read or write
access is permitted respectively, so when the verification fails, TZASC prevents data transfer between the
master and slave as Denied AXI transactions.

When the speculative accesses are disabled, TZASC verifies the permissions of the access before it forwards
the access to the salve. If the TZASC:

- permits the access, it commences an AXI transaction to the slave, and it adds one clock latency.

- denies the access, it prevents the transfer of data between the master and slave. In this situation, the slave

is unaware when the TZASC prevents the master from accessing the slave.

1.7.3. TZASC REGISTER LIST

Module Name Base Address
TZASC 0x01C1E000
Register Name Offset Description
TZASC_CONFIG_REG 0x0000 Configuration Register
TZASC_ACTION_REG 0x0004 Action Register
TZASC_LOCKDOWN_RANGE_REG 0x0008 Lock Down Range Register
TZASC _LOCKDOWN_SELECT REG 0x000C Lock Down Select Register
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TZASC INT_STATUS REG 0x0010 Interrupt Status Register
TZASC INT_CLEAR_REG 0x0014 Interrupt Clear Register
TZASC_MASTER_BYP_REG 0x0018 Master Bypass Register
TZASC_MASTER_SEC_REG 0x001C Master Secure Register
TZASC _FAIL_ADDR_REG 0x0020 Fail Address Register
TZASC_FAIL_CTRL_REG 0x0028 Fail Control Register
TZASC_FAIL_ID_REG 0x002C Fail ID Register
TZASC_SPECU_CTRL_REG 0x0030 Speculation Control Register
TZASC_SEC_INV_EN_REG 0x0034 Security Inversion Enable Register
TZASC_REGION_SETUP_REG 0x0100+N*0x10 Region Setup Register N(N=0~15)
TZASC _REGION_ATTR_REG 0x0108+N*0x10 Region Attribute Register N(N=0~15)

1.7.4. TZASC REGISTER DESCRIPTION

1.7.4.1. TZASC CONFIGURATION REGISTER(DEFAULT: 0X00001FOF)

Offset: 0x00 Register Name: TZASC_CONFIG_REG
Bit Read/Write Default/Hex Description
31:14 / / /.
ADDR_WIDTH_RTN.
Address width. Return the width of the AXI address bus.
6’b 000000-6'b011110 reserved.
13:8 R Ox1F
6’b 011111 = 32-bit
6’b 111111 = 64-bit
7:4 / / /.
REGIONS_RTN.
3.0 R OxF
Returns the number of the regions that the TZASC provides.
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4’b0000 = reserved
4’b0001 = 2 regions

4’b1111 = 16 regions.

1.7.4.2. TZASC ACTION REGISTER(DEFAULT: 0X00000001)

Offset: 0x04

Register Name: TZASC_ACTION_REG

Bit Read/Write Default/Hex Description
31:2 / / .
TZASC_INT_RESP.
Control how the TZASC uses the bresps[1:0], rresps[1:0],
and tzasc_int signals when a region permission failure
occurs:
2'b00 = sets tzasc_int LOW and issues an OKEY response
1:0 R/W 0x1

2’b01 = sets tzasc_int LOW and issues a DECERR
response

2'b10 = sets tzasc_int HIGH and issues an OKEY response
2’b11 = sets tzasc int HIGH and issues a DECERR

response

Notes: This action is only valid for CPU access,

not for MBUS and DMA access.

1.7.4.3. TZASC LOCKDOWN_RANGE REGISTER(DEFAULT: 0X00000000)

Offset: 0x08 Register Name: TZASC_LOCKDOWN_RANGE_REG
Bit Read/Write Default/Hex Description
LOCKDOWN_EN.
31 R/W 0x0 When set to 1, it enables the lockdown_regions field to
control the regions that are to be locked.
30:4 / / /.
3:0 R/W 0x0 NO_REGIONS LOCKDOWN.
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Control the number of regions to lockdown when the enable
bit is set to 1.

4’b0000 = region no_of regions-1 is locked

4’b0001 = region no_of _regions-1 to  region
no_of_regions-2 are locked

4’b1111 = region no_of regions-1 to region

no_of_regions-16 are locked

Notes:

1) no_of regions is the value of the no_of_regions field in the configuration register.

2) The value programmed in lockdown_range register must be no larger than no_of_regions-1, or all regions

are locked.

1.7.4.4. TZASC LOCKDOWN SELECT REGISTER(DEFAULT: 0X00000000)

Offset: Ox0C Register Name: TZASC_LOCKDOWN_SELECT_REG
Bit Read/Write Default/Hex Description
31:3 / / /.
ACCESS_TYPE_SPECU.
Modify the access type of the speculation_control register:
2 R/W 0x0
0: no effect. The speculation register remains RW.
1:speculation_control register is RO
ACCESS_TYPE_SEC_INV_EN.
Modify the access type of the security inversion_en
1 R/W 0x0 register.
0:no effect. Security_inversion_en register remains RW.
l:security_inversion_en register is RO
ACCESS_TYPE_LOCKDOWN_RANGE.
0 R/W 0x0 Modify the access type of the lockdown_range register.
0:no effect. Lockdown_range register remains RW
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1:lockdown_range register is RO.

1.7.4.5. TZASC INTERRUPT STATUS REGISTER(DEFAULT: 0X00000000)

Offset: 0x10 Register Name: TZASC_INT_STATUS_REG
Bit Read/Write Default/Hex Description
31:2 / / /
OVERRUN.
When set to 1, it indicates the occurrence of two or more
1 R 0x0
region permission failure since the interrupt was last
cleared.
STATUS..
Return the status of the interrupt.
0 R 0x0
0: interrupt is inactive
1: interrupt is active.

1.7.4.6. TZASC INTERRUPT CLEAR REGISTER(DEFAULT: 0X00000000)

Offset: 0x14

Register Name: TZASC _INT_CLEAR_REG

Bit Read/Write Default/Hex Description
TZASC_CLR_REG.
Write any value to the int_clear register sets the :
31:.0 R/W 0x0 Status bit to 0 in the int_status register

Overrun bit to 0 in the int_status register.

Note: It will be auto clear after the write operation.

1.7.4.7.TZASC MASTER BYPASS REGISTER (DEFAULT: OXFFFFFFFF)

Offset: 0x18

Register Name: TZASC_MASTER_BYP_REG

Bit Read/Write Default/Hex Description
TZASC_MASTER_BYPASS_EN.

31:0 R/W OxXFFFFOFFF
TZASC Master n Bypass Enable.(n = 0~31, see the Table 3-1.
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MASTER and MASTER ID for detail.)

Note: Bit[31:0] stand for Master ID [31:0]

If the master n bypass enable is set to 0, the master n access
must be through the TZASC.

0: Bypass Disable

1: Bypass Enable.

1.7.4.8.TZASC MASTER SECURE REGISTER (DEFAULT: 0X00000000)

Offset: 0x1C

Register Name: TZASC_MASTER_SEC_REG

Bit Read/Write Default/Hex Description

TZASC_MASTER_SEC.

TZASC Master n (except CPU(AXI)) Secure Configuration.
31.0 R/W 0x0 (n =0~31, see the Table 3-1 for detail.)

0: secure

1: non-secure.

1.7.4.9. TZASC FAIL ADDRESS REGISTER (DEFAULT: 0X00000000)

Offset: 0x20

Register Name: TZASC_FAIL_ADDR_REG

Bit

Read/Write

Default/Hex

Description

31.0

0x0

FIRST_ACCESS_FAIL.

Return the address bits[31:0] of the first access to fail a
region permission check after the interrupt was cleared.
For external 16-bit DDR2, the address[2:0] are fixed to zero.
For external 32-bit DDR2 and 16-bit DDR3, the address[3:0]

are fixed to zero.

For external 32-bit DDR3, the address[4:0] are fixed to zero.

Notes:

address should be divided by 4.
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1.7.4.10. TZASC FAIL CONTROL REGISTER (DEFAULT: 0X00000000)
Offset: 0x28 Register Name: TZASC_FAIL_CTRL_REG
Bit Read/Write Default/Hex Description
31:25 / / /
READ_WRITE.
Write. This bit indicates whether the first access to fail a
24 R 0x0 region permission check was a write or read as:
0 =read access
1 = write access.
23:22 / / /
NON_SECURE.
Nonsecure. After clearing the interrupt status, this bit
indicates whether the first access to fail a region permission
21 R 0x0
check was non-secure. Read as:
0 = secure access
1 = non-secure access
PRIVILEGED.
Privileged. After clearing the interrupt status, this bit
indicates whether the first access to fail a region permission
20 R 0x0
check was privileged. Read as:
0 = unprivileged access.
1 = privileged access
19:0 / / /
1.7.4.11. TZASC FAIL ID REGISTER (DEFAULT: 0X00001F00)
Offset: 0x2C Register Name: TZASC _FAIL _ID_REG
Bit Read/Write Default/Hex Description
31:24 / / /
23:16 R 0x0 FAIL_BST_LEN.
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Fail burst length.
0 =1 word length
Oxf =16 words length
15:13 / / /
FAIL_MASTER_ID.
Fail Master ID.
12:8 R Ox1F
The value stands for master id, see the Table 3- 1 MASTER
and MASTER ID for details.
74 / / /
AXI_ID_RTN.
3.0 R 0x0 Return the master AXI ID of the first access to fail a region
permission check after the interrupt was cleared.
1.7.4.12. TZASC SPECULATION CONTROL REGISTER (DEFAULT: 0X00000000)
Offset: 0x30 Register Name: TZASC_SPECU_CTRL_REG
Bit Read/Write Default/Hex Description
31:2 / / /
WRITE_SPECU.
Write_speculation. Control the write access speculation:
1 R/W 0x0
0 = write access speculation is enabled
1 = write access speculation is disabled.
READ_SPECU.
Read_speculation. Control the read access speculation:
0 R/W 0x0
0 =read access speculation is enabled
1 =read access speculation is disabled.
1.7.4.13. TZASC SECURITY INVERSION ENABLE REGISTER (DEFAULT: 0X00000000)

Offset: 0x34

Register Name: TZASC_SEC_INV_EN_REG
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Bit

Read/Write

Default/Hex

Description

311

/

/

/

R/W

0x0

SEC_INV_EN.

Security_inversion_en. Controls whether the TZASC
permits security inversion to occur.

0 = security inversion is not permitted.

1 = security inversion is permitted. This enables a region to
be accessible to masters in Non-secure state but not

accessible to masters in Secure state.

1.7.4.14.

TZASC REGION SETUP N(N=0 TO 15)(DEFAULT: 0X00000000)

Offset:0x100+N*0x10

(N=0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15)

Register Name: TZASC_REGION_SETUP_REG

Bit

Read/Write

Default/Hex

Description

31:15

R/W

0x0

BASE_ADDRESS.

Controls the base address[31:15] of region<n>.
The TZASC only permits a region to start at address
0x0, or at a multiple of its region size. For example,
if the size of a region is 512MB, and it is not at
address 0x0, the only valid settings for this field are:
17’b00100000000000000
17'b01000000000000000
17'b01100000000000000
17’b10000000000000000
17’b10100000000000000
17’b11000000000000000

17’b11100000000000000

14:0

/

Notes :
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1) For region 0, this field is Read Only (RO). The TZASC sets the base address of region 0 to 0xO.

2) The base address should equal to the DRAM absolute address.

1.7.4.15. TZASC REGION ATTRIBUTES N (N=0 TO 15)(DEFAULT: 0X00000000)

Offset:0x108+N*0x10

(N=0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15)

Register Name: TZASC_REGION_ATTR_REG

Bit

Read/Write

Default/Hex

Description

31:28

R/W

0x0

SPN.

SP<n>. Permission setting for region <n>. if an AXI
transaction occurs to region n, the value in the
sp<n> field controls whether the TZASC permits the

transaction to proceed.

27:16

/.

15:8

R/W

0x0

SUB_REGION_DISABLE.

Subregion_disable. Regions are split into eight
equal-sized sub-regions, and each bit enables the
corresponding subregion to be disabled.

Bit[15] =1 subregion 7 is disabled.

Bit[14] =1 subregion 6 is disabled.

Bit[13] =1 subregion 5 is disabled.

Bit[12] =1 subregion 4 is disabled.

Bit[11] =1 subregion 3 is disabled.

Bit[10] =1 subregion 2 is disabled.

Bit[9] =1 subregion 1 is disabled.

Bit[8] =1 subregion 0 is disabled.

/

6:1

R/W

0x0

SIZE.

Size<n>. size of region<n>

R/W

0x0

EN.
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EN<n>. Enable for region<n>.
0 =region < n> is disabled.

1 =region < n> is enabled.

Notes:

For region O, this filed is reserved except SPN field.
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1.7.5. TRUSTZONE PROTECTION CONTROLLER

The TrustZone Protection Controller (TZPC) provides a software interface to the protection bits in a secure
system in a TruztZone design. It provides system flexibility that enables users to configure different areas of

memory as secure or non-secure.

The TZPC features:
- Provide protection bits that enable you to define some memory areas as secure or non-secure;
- Support secure RAM;

- Support secure RTC,;

1.7.6. TZPC CONFIGURATION TABLE

Following table shows the configurable region of TZPC.

Register Bit TZPCO TZPC1 TZPC2
Module Name Module Name Module Name
[0] / / /
[1] RTC&ALARM / /
(2] / / /
TZPCDECPORTX [3] / / /
(x=0,1,2) [4] / / /
[5] / / /
[6] / / /
7 / / /

Table 1-5 TZPC Configuration Table
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1.7.7. TZPC REGISTER LIST

Module Name

Base Address

TZPC 0x01c23400
Register Name Offset Description
TZPC_ROSIZE_REG 0x0000 TZPC ROSIZE register
TZPC_DECPORTO_STA_REG 0x0004 TZPC Decode Port0 Status
TZPC_DECPORTO_SET_REG 0x0008 TZPC Decode Port0 Set
TZPC_DECPORTO_CLR_REG 0x000C TZPC Decode Port0 Clear

1.7.8. TZPC REGISTER DESCRIPTION

1.7.8.1. TZPC ROSIZE REGISTER(DEFAULT : 0X00000010)

Offset: 0x00

Register Name: TZPC_ROSIZE_REG

Bit Read/Write Default/Hex Description
31:10 / / /.
SEC_RAM_SIZE.
Secure RAM region size in 4KB step.
0x000: = no secure region
0x001: = 4KB secure region
0x002: = 8KB secure region
9:0 R 0x10 0x003: = 12KB secure region

0x004: = 16KB secure region

0x005: = 20KB secure region

0x010: = 64KB secure region

A31s User Manual (Revision 1.1)

Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 144 /944




MAIIwinner
( \

Technology

Ox1FF: = 2044KB secure region
0x200 or above sets the entire RAM to secure regardless

of size.

1.7.8.2. TZPC DECPORTOSTATUS REGISTER(DEFAULT : 0X00000000)

Offset: 0x04

Register Name: TZPC_DECPORTO_STA_REG

Bit Read/Write Default/Hex Description
31:8 / / /.

STA_DEC_PROT_OUT.

Show the status of the decode protection output:

0: = Decode region corresponding to the bit is secure
7:0 R 0x0

1: = Decode region corresponding to the bit is non-secure.
There is one bit of the register for each protection output

(See the TZPC Configuration Table for details).

1.7.8.3. TZPC DECPORTOSET REGISTER(DEFAULT : 0X00000000)

Offset: 0x08

Register Name: TZPC_DECPORTO_SET_REG

Bit Read/Write Default/Hex Description

31:8 / / /.
SET_DEC_PORT_OUT.
Sets the corresponding decode protection output:
0: = No effect

7:0 W 0x0

1: = Set decode region to non-secure.
There is one bit of the register for each protection output

(See the TZPC Configuration Table for details).

1.7.8.4.TZPC DECPORTOCLEAR REGISTER(DEFAULT : 0X00000000)

Offset: 0x0C

Register Name: TZPC_DECPORTO_CLR_REG

Bit

Read/Write

Default/Hex

Description

A31s User Manual (Revision 1.1)

Copyright © 2013 Allwinner Technology. All Rights Reserved.

Page 145/944




MAIIwinner
( \

Technology
31:8 / / /.
CLR_DEC_PROT OUT.
Clears the corresponding decode protection output:
0: = No effect
7:0 W 0x0

1. = Set decode region to secure.
There is one bit of the register for each protection output

(See the TZPC Configuration Table for details).
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1.8. SYSTEM CONTROL

1.8.1. OVERVIEW

A31s embeds a high speed SRAM.

Detailed memory mapping is shown below.

Area Address Size(Bytes)
Al 0x00000000--0x00007FFF 32K
A2 0x00044000--0x00053FFF 64K
C1 VE
Cc2 ACE
C3 ISP
NAND 2K
B(Secure RAM) 0x00020000--0x0002FFFF 64K
CPUO I-Cache 32K
CPUO D-Cache 32K
CPU1 I-Cache 32K
CPUL D-Cache 32K
CPU2 I-Cache 32K
CPU2 D-Cache 32K
CPU3 I-Cache 32K
CPU3 D-Cache 32K
CPU L2 Cache 1024K
Total 1442K

Table 1-6 System Memory Mapping
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1.8.2. SYSTEM CONTROL REGISTER LIST

Module Name Base Address
SRAM 0x01C00000

Register Name Offset Description
SRAM_CTRL_REGO 0x0 SRAM Control Register 0
SRAM_CTRL_REG1 Ox4 SRAM Control Register 1
GPU_DXT_BC_EN_REG 0x50 GPU DXT BC Enable Register
GPU_SW_CLK_GATING_REG 0x54 GPU SW Clock Gating Register
GPU_IDLE_STATUS REG 0x58 GPU Idle Status Register
GPU_POWER_STATUS_REG 0x60 GPU Power Status Register

1.8.3. SYSTEM CONTROL REGISTER DESCRIPTION

1.8.3.1. SRAM CONTROL REGISTER 0 (DEFAULT: OX7FFFFFFF)

Offset:0x0 Register Name: SRAM_CTRL_REGO
Bit Read/Write Default/Hex Description
31 / / /

SRAM_C1_MAP.

SRAM Area C1 50K Bytes Configuration by AHB.
30:0 R/W Ox7fffffff
0: map to CPU/DMA

1: map to VE

1.8.3.2. SRAM CONTROL REGISTER 1 (DEFAULT: 0X00001300)

Offset:0x4 Register Name: SRAM_CTRL_REG1
Bit Read/Write Default/Hex Description
31 R/W 0x0 BIST_DMA CTRL_SEL.
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Bist and DMA control select.

0: DMA, 1: Bist.

30:0

.

1.8.3.3. GPU DXT BC ENABLE REGISTER (DEFAULT: 0X00000000)

Offset:0x50

Register Name: GPU_DXT _BC_EN_REG

Bit Read/Write Default/Hex Description
311 / / /
DXT_BC_EN.
0 R/W 0x0 0:dxt texture compression disable
1:dxt texture compression enable

1.8.3.4. GPU SW CLOCK GATING REGISTER(DEFAULT: 0X00000001)

Offset:0x54 Register Name: GPU_SW_CLK_GATING_REG
Bit Read/Write Default/Hex Description
31:12 / / /
SW_HYD_CLK_CTRL
11 R/W 0x0 0:no effect
l:enable hyd_clk
SW_CORE_CLK_CTRL
10 R/W 0x0 0:no effect
1l:enable core_clk
SW_SYS_CLK_CTRL
9 R/W 0x0 0:no effect
l:enable sys_clk
SW_MEM_CLK_CTRL
8 R/W 0x0 0:no effect
1l:enable mem_clk
7:6 / / /
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R/W

0x0

POST_RST _CLK _CTRL
0:no effect

1:enable all clks

R/W

0x0

SW_GLOBAL_CLK CTRL
0: no effect;

1: enable all clocks

3:1

/

R/W

0x1

SW_IDLE_GATE
0: disable GPU idle signal

1: enable GPU idle signal

1.8.3.5. GPU IDLE STATUS REGISTER(DEFAULT: 0X00000001)

Offset:0x58

Register Name: GPU_IDLE_STATUS_REG

Bit Read/Write Default/Hex Description
31:1 / / /
GPU_IDLE_STA.
0 R Ox1 0:gpu is busy
l:gpuisidle

1.8.3.6. GPU POWER STATUS REGISTER(DEFAULT: 0X00000000)

Offset:0x60

Register Name: GPU_POWER_STATUS_REG

Bit Read/Write Default/Hex Description
311 / / /
GPU_PWR_STATUS.
0 R 0x0 0: power on(power is stable)
1: power off
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1.9. PRCM

1.9.1. OVERVIEW

The PRCM (Power/Reset/Clock Management ) module features:
e  CPU power clamp control

*  One clock output channel
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1.9.2. PRCM REGISTER LIST

Module Name

Base Address

PRCM 0x01F01400
Register Name Offset Description

PLL_CTRL_REGO 0x0040 PLL Control Register0
PLL_CTRL_REG1 0x0044 PLL Control Registerl
CLK_OUTD_REG 0x00F0 RTC CLKD OUT
CPU_PWROFF_GATING 0x0100 CPU Power Off Gating Register
VDD_SYS_PWROFF_GATING 0x0110 VDD_SYS Power Off Gating Register
GPU_PWROFF_GATING 0x0118 GPU Power Off Gating Register
VDD_SYS PWR_RST 0x0120 VDD_SYS Power Domain Reset Register.
CPUl_PWR_CLAMP 0x0144 CPU1 Power Clamp Control
CPU2_PWR_CLAMP 0x0148 CPU2 Power Clamp Control
CPU3_PWR_CLAMP 0x014C CPU3 Power Clamp Control

1.9.3. PRCM REGISTER DESCRIPTION

1.9.3.1. PLL CONTROL REGISTERO (DEFAULT: 0X00101013)

Offset: 0x40 Register Name: PLL_CTRL_REGO
Bit Read/Write | Default/Hex Description
31:25 / / /
24 R/W 0 /
23:22 / / /
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0SC24M_CLK_SEL.
21:20 R/W Ox1
24MHz clock source select.
19:14 / / /
INTERNALPLL_INPUT_SEL.
13:12 R/W 0x1
Internal PLL input select.
11:6 / / /
USB 24M CLK_ SEL.
5:4 R/W 1
USB 24MHz clock source select.
3:2 / / /
1 R/W Ox1 0SC24M_GAIN_ENHANCE.
PLL_BIAS_EN.
PLL Bias Enable.
0 R/W Ox1
0: disable
1: enable

1.9.3.2. PLL CONTROL REGISTER1 (DEFAULT: 00028007)

Offset: 0x44 Register Name: PLL_CTRL_REG1
Bit Read/Write | Default/Hex Description

KEY_FIELD.

31:24 R/W 0x0 Key Field for LDO Enable bit.
If the key field value is 0xA7, the bit[23:0] can be modified.

23:19 / / /
PLLVDD_LDO_OUT_CTRL.
PLLVDD LDO (both LDO and LDO1) output control.
PLL_IN_ PWR _SEL=0 PLL_IN_ PWR_SEL=1
000: 1.16v 000: 1.00v
001:1.19v 001: 1.02v

18:16 R/W 0x2 010: 1.22v 010: 1.04v
011: 1.25v 011: 1.06v
100: 1.28v 100: 1.08v
101: 1.31v 101: 1.10v
110: 1.34v 110: 1.12v
111: 1.37v 111: 1.14v
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Note: Before enable PLL, PLLVYDD LDO should be set to 1.37v

PLL_IN_PWR_SEL.
15 R/W Ox1 PLL Input Power Select.

0:2.5v, 1: 3.3v

14:3 / / /

CRYSTAL_EN.

External crystal enable.

LDO1 EN.
0: disable;
1: enable.

Note: All PLL Analog Power enable (power source from pll_vdd).

LDO_EN.
0: disable;
1: enable.

Note: All PLL Digital Power enable (power source from pll_vdd).

1.9.3.3.CLK_OUTD_REG (DEFAULT: 0X00000000)

Offset: OxFO Register Name: CLK_OUTD_REG

Bit Read/Write | Default/Hex Description

CLK_OUTD_EN
Clock OutputD Enable
31 R/W 0x0 0: disable

1: Output Enable

CLK OutputD = CLK Source / DIVIDOR-N / DIVIDOR-M.

30:26 / / /

CLK_OUT_SRC_SEL.

Ox: LOSC
25:24 R/W 0x0
10:0SC24MHz

11:/
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23:22 / / /
DIVIDOR_N
Output Divide Factor N
00:/1
21:20 R/W 0x0 oL /2
10: /4
11:/8
19:11 / / /
DIVIDOR_M
Output Divide Factor M
000: 11
10:8 R/W 0x0 001: /2
010: /3
111:/8
7:0 / / /

1.9.3.4.CPU POWER OFF GATING REGISTER (DEFAULT: 0X00000000)

Offset: 0x100

Register Name:CPU_PWROFF_GATING

Bit

Read/Write

Default/Hex

Description

31:4

/

/

/

R/W

0x0

PWROFF_GATING

Gating the corresponding modules when CPU3 power off.

0: Invalid

1: Valid

Note: This bit should be set to 1 before CPU3 power off while it should be

set to O after the CPU3 power on.

R/W

0x0

PWROFF_GATING

Gating the corresponding modules when CPU2 power off.
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0: Invalid
1: Valid
Note: This bit should be set to 1 before CPU2 power off while it should be

set to O after the CPU2 power on.

PWROFF_GATING

Gating the corresponding modules when CPU1 power off.
0: Invalid

1 R/W 0x0
1: Valid

Note: This bit should be set to 1 before CPU1 power off while it should be

set to O after the CPU1 power on.

PWROFF_GATING

Gating the corresponding modules when CPUO power off.
0: Invalid

0 R/W 0x0
1: Valid

Note: This bit should be set to 1 before CPUO power off while it should be

set to O after the CPUO power on.

1.9.3.5.VDD_SYS POWER OFF GATING REGISTER (DEFAULT: 0X00000000)

Offset: 0x110 Register Name: VDD_SYS PWROFF_GATING
Bit | Read/Write | Default/Hex Description
31:3 / / /

AVCC_A GATING

Gating the corresponding modules to the AVCC_A Power Domain when
VDD_SYS power off.

2 R/W 0x0 0: Invalid

1: Valid

Note: This bit should be set to 1 before VDD_SYS power off while it

should be set to 0 after the VDD_SYS power on.

1 RIW 0x0 DRAM_CH1_PAD_HOLD.

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 156 / 944



&

Allwinner
Technology

Hold the pad of DRAM channel 1

0:Not hold

1:Hold DRAM Pad.

Note: This bit should be set to 1 before VDD_SYS power off while it

should be set to 0 after the VDD_SYS power on.

R/W

0x0

DRAM_CHO_PAD_HOLD.

Hold the pad of DRAM channel 0

0:Not hold

1:Hold DRAM Pad.

Note: This bit should be set to 1 before VDD_SYS power off while it

should be set to 0 after the VDD_SYS power on.

1.9.3.6. GPU POWER OFF GATING REGISTER (DEFAULT: 0X00000000)

Offset: 0x118

Register Name: GPU_PWROFF_GATING

Bit | Read/Write | Default/Hex Description

311 / / /
PWROFF_GATING
Gating the corresponding modules when GPU power off.
0: Invalid

0 R/W 0x0

1: Valid
Note: This bit should be set to 1 before GPU power off, while it should be
set to 0 after the GPU power on.

1.9.3.7.VDD_SYS POWER DOMAIN RESET REGISTER (DEFAULT: 0X00000001)

Offset: 0x120

Register Name: VDD_SYS PWR_RST

Bit | Read/Write | Default/Hex Description
311 / / /
MODULE_RST
0 R/W 0x1
VDD_SYS Power Domain Modules should be reset before VDD_SYS
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power on.

0: Assert

1: De-assert

1.9.3.8.CPU1 POWER CLAMP CONTROL REGISTER (DEFAULT: 0X00000000)

Offset: 0x144 Register Name: CPU1_PWR_CLAMP
Bit | Read/Write | Default/Hex Description
31:8 / / /

CPU1_PWR_CLAMP.
7:0 RIW 0x0

CPU1 Power Clamp Control.

1.9.3.9.CPU2 POWER CLAMP CONTROL REGISTER (DEFAULT: 0X00000000)

Offset: 0x148 Register Name: CPU2_PWR_CLAMP
Bit | Read/Write | Default/Hex Description
318 / / /

CPU2_PWR_CLAMP.
7:0 RIW 0x0

CPU2 Power Clamp Control.

1.9.3.10. CPU3 POWER CLAMP CONTROL REGISTER (DEFAULT: 0X00000000)

Offset: 0x14C Register Name: CPU3_PWR_CLAMP
Bit | Read/Write | Default/Hex Description
318 / / /

CPU3_PWR_CLAMP.
7:0 RIW 0x0

CPU3 Power Clamp Control.
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1.10. TIMER

1.10.2. OVERVIEW

A31s supports up to 6 timers.

Timer 0/1/2/3 take inputs from internal RC oscillator, external 32768Hz crystal or OSC24M. They provide
scheduler interrupt for OS to offer maximum accuracy and efficient management for systems with long or short
response time. A 24-bit programmable overflow counter is supported, which can work in auto-reload mode or
no-reload mode. When the current value in Current Value Register is counting down to zero, they will generate

interrupts if interrupt enable bit is set.

Timer 4 and timer 5 can also take inputs from external CLKIN. They can be used to calculate external devices

frequency.

Up to four watchdogs are supported on A31s platform to generate reset signals or interrupts.They feature a
down counter that allows a watchdog period of up to 16 seconds (512000 cycles). The Watchdog Reset Pulse
Width Register is a counter register that indicates the pulse width when the watchdog generates a reset signal,

and its clock source is the watchdog clock source.

Moreover, two 32-bit AVS counters are used to synchronize video and audio in players.
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1.10.2. TIMER BLOCK DIAGRAM

—

24M Y
INTOSC/N
—  External CLK INTOSC/N
Whole SYS I

Only Interrupt
\syn video and audio

Figure 1-4 Timer Block Diagram
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1.10.3. TIMER REGISTER LIST

Module Name Base Address

Timer 0x01C20C00

Register Name Offset Description
TMR_IRQ_EN_REG 0x0 Timer IRQ Enable Register
TMR_IRQ_STA_REG 0x4 Timer Status Register
TMRO_CTRL_REG 0x10 Timer O Control
TMRO_INTV_VALUE_REG 0x14 Timer O Interval Value Register
TMRO_CUR_VALUE_REG 0x18 Timer 0 Current Value Register
TMR1_CTRL_REG 0x20 Timer 1 Control Register
TMR1_INTV_VALUE_REG 0x24 Timer 1 Interval Value Register
TMR1_CUR_VALUE_REG 0x28 Timer 1 Current Value Register
TMR2_CTRL_REG 0x30 Timer 2 Control Register
TMR2_INTV_VALUE_REG 0x34 Timer 2 Interval Value Register
TMR2_CUR_VALUE_REG 0x38 Timer 2 Current Value Register
TMR3_CTRL_REG 0x40 Timer 3 Control Register
TMR3_INTV_VALUE_REG 0x44 Timer 3 Interval Value Register
TMR3_CUR_VALUE_REG 0x48 Timer 3 Current Value Register
TMR4_CTRL_REG 0x50 Timer 4 Control Register
TMR4_INTV_VALUE_REG 0x54 Timer 4 Interval Value Register
TMR4_CUR_VALUE_REG 0x58 Timer 4 Current Value Register
TMR5_CTRL_REG 0x60 Timer 5 Control Register
TMR5_INTV_VALUE_REG 0x64 Timer 5 Interval Value Register
TMR5_CUR_VALUE_REG 0x68 Timer 5 Current Value Register
AVS_CNT_CTL_REG 0x80 AVS Control Register
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AVS CNTO_REG 0x84 AVS Counter 0 Register
AVS CNT1 REG 0x88 AVS Counter 1 Register
AVS_CNT_DIV_REG 0x8C AVS Divisor
WDOG1_IRQ_EN_REG O0xAO0 Watchdog 1 IRQ Enable Register
WDOG1 IRQ_STA REG OxA4 Watchdog 1 Status Register
WDOG1_CTRL_REG 0xBO Watchdog 1 Control Register
WDOG1_CFG_REG 0xB4 Watchdog 1 Configuration Register
WDOG1_MODE_REG 0xB8 Watchdog 1 Mode Register
WDOG2_IRQ_EN_REG 0xCO0 Watchdog 2 IRQ Enable Register
WDOG2_IRQ_STA REG 0xC4 Watchdog 2 Status Register
WDOG2_CTRL_REG 0xDO Watchdog 2 Control Register
WDOG2_CFG_REG 0xD4 Watchdog 2 Configuration Register
WDOG2_MODE_REG 0xD8 Watchdog 2 Mode Register
WDOG3 _IRQ_EN_REG OxEO Watchdog 3 IRQ Enable Register
WDOG3_IRQ_STA REG OxE4 Watchdog 3 Status Register
WDOG3_CTRL_REG O0xFO Watchdog 3 Control Register
WDOG3_CFG_REG OxF4 Watchdog 3 Configuration Register
WDOG3_MODE_REG OxF8 Watchdog 3 Mode Register
WDOG4 IRQ_EN_REG 0x100 Watchdog 4 IRQ Enable Register
WDOG4 IRQ_STA REG 0x104 Watchdog 4 Status Register
WDOG4_CTRL_REG 0x110 Watchdog 4 Control Register
WDOG4_CFG_REG 0x114 Watchdog 4 Configuration Register
WDOG4_MODE_REG 0x118 Watchdog 4 Mode Register
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1.10.4. TIMER REGISTER DESCRIPTION

1.10.4.1. TIMER IRQ ENABLE REGISTER (DEFAULT: 0X00000000)

Offset:0x0 Register Name: TMR_IRQ_EN_REG

Bit Read/Write Default/Hex Description

31:6 / / /

TMR5_IRQ_EN.

Timer 5 Interrupt Enable.
5 R/W 0x0
0: No effect;

1: Timer 5 Interval Value reached interrupt enable.

TMR4_IRQ_EN.

Timer 4 Interrupt Enable.
4 RW 0x0
0: No effect;

1: Timer 4 Interval Value reached interrupt enable.

TMR3_IRQ_EN.

Timer 3 Interrupt Enable.
3 R/W 0x0
0: No effect;

1: Timer 3 Interval Value reached interrupt enable.

TMR2_IRQ_EN.

Timer 2 Interrupt Enable.
2 R/W 0x0
0: No effect;

1: Timer 2 Interval Value reached interrupt enable.

TMR1_IRQ_EN.

Timer 1 Interrupt Enable.
1 R/W 0x0
0: No effect;

1: Timer 1 Interval Value reached interrupt enable.

TMRO_IRQ_EN.
0 R/W 0x0 Timer O Interrupt Enable.

0: No effect;
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1: Timer O Interval Value reached interrupt enable.

1.10.4.

2. TIMER IRQ STATUS REGISTER (DEFAULT: 0X00000000)

Offset:0x04

Register Name: TMR_IRQ_STA_REG

Bit

Read/Write

Default/Hex

Description

316

/

/

/

R/W

0x0

TMR5_IRQ_PEND.

Timer 5 IRQ Pending. Set 1 to the bit will clear it.

0: No effect;

1: Pending, timer 5 counter value is reached.

R/W

0x0

TMR4_IRQ_PEND.

Timer 4 IRQ Pending. Set 1 to the bit will clear it.

0: No effect;

1: Pending, timer 4 counter value is reached.

R/W

0x0

TMR3_IRQ_PEND.

Timer 3 IRQ Pending. Set 1 to the bit will clear it.

0: No effect;

1: Pending, timer 3 counter value is reached.

R/W

0x0

TMR2_IRQ_PEND.

Timer 2 IRQ Pending. Set 1 to the bit will clear it.

0: No effect;

1: Pending, timer 2 counter value is reached.

R/W

0x0

TMR1_IRQ_PEND.

Timer 1 IRQ Pending. Set 1 to the bit will clear it.

0: No effect;

1: Pending, timer 1 interval value is reached.

R/W

0x0

TMRO_IRQ_PEND.

Timer 0 IRQ Pending. Set 1 to the bit will clear it.

0: No effect;
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1: Pending, timer O interval value is reached.

1.10.4.3.

TIMER 0 CONTROL REGISTER (DEFAULT: 0X00000004)

Offset:0x10

Register Name: TMRO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

318

/

/

/

R/W

0x0

TMRO_MODE.

Timer O mode.

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

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

disable automatically.

6:4

R/W

0x0

TMRO_CLK_PRES.

Select the pre-scale of timer 0 clock source.
000: /1

001: /2

010: /4

011:/8

100: /16

101: /32

110: /64

111:/128

3:2

R/W

Ox1

TMRO_CLK_SRC.

Timer 0 Clock Source. ‘N’ is the value of Internal OSC Clock
Prescalar register.

00: InternalOSC / N

01: OSC24M.

10:/

11:/
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R/W

0x0

TMRO_RELOAD.

Timer O Reload.

0: No effect, 1: Reload timer O Interval value.

Atfter the bit is set, it can not be written again before it’s cleared

automatically.

R/W

0x0

TMRO_EN.

Timer O Enable.

0: Stop/Pause, 1: Start.

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

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

In timer pause state, the interval value register can be modified.
If the timer is started again, and the Software hope the current
value register to down-count from the new interval value, the
reload bit and the enable bit should be set to 1 at the same

time.

1.10.4.4.

TIMER O INTERVAL VALUE REGISTER(DEFAULT: 0X00000000)

Offset:0x14

Register Name: TMRO_INTV_VALUE_REG

Bit

Read/Write Default/Hex

Description

31:0

R/W

0x0

TMRO_INTV_VALUE.

Timer O Interval Value.

Notes: The value setting should consider the system clock and the timer clock source.

1.10.4.5.

TIMER 0 CURRENT VALUE REGISTER(DEFAULT: 0X00000000)

Offset:0x18

Register Name: TMRO_CUR_VALUE_REG
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Bit Read/Write Default/Hex Description
TMRO_CUR_VALUE.
31:0 R/W 0x0
Timer O Current Value.
Notes:

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

1.10.4.6.

TIMER 1 CONTROL REGISTER (DEFAULT: 0X00000004)

Offset:0x20

Register Name: TMR1_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31:8

/

/

/

R/W

0x0

TMR1_MODE.

Timer 1 mode.

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

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

disable automatically.

6:4

R/W

0x0

TMR1_CLK_PRES.

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

001: /2

010: /4

011:/8

100: /16

101: /32

110: /64

111: /128

3:2

R/W

Ox1

TMR1_CLK_SRC.
Timer 1 Clock Source. ‘N’ is the value of Internal OSC Clock

Prescalar register.
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00: InternalOSC / N
01: OSC24M.
10:/
11: /.
TMR1_RELOAD.
Timer 1 Reload.

1 R/W 0x0 0: No effect, 1: Reload timer 1 Interval value.
Atfter the bit is set, it can not be written again before it’s cleared
automatically.
TMR1_EN.
Timer 1 Enable.
0: Stop/Pause, 1: Start.
If the timer is started, it will reload the interval value to internal
register, and the current counter will count from interval value to
0.
If the current counter does not reach the zero, the timer enable

0 R/W 0x0
bit is set to “0”, the current value counter will pause. At least
wait for 2 cycles, the start bit can be set to 1.
In timer pause state, the interval value register can be modified.
If the timer is started again, and the Software hope the current
value register to down-count from the new interval value, the
reload bit and the enable bit should be set to 1 at the same
time.

1.10.4.7. TIMER 1 INTERVAL VALUE REGISTER(DEFAULT: 0X00000000)
Offset:0x24 Register Name: TMR1_INTV_VALUE_REG
Bit Read/Write Default/Hex Description
TMR1_INTV_VALUE.
31.0 R/W 0x0

Timer 1 Interval Value.
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Notes: The value setting should consider the system clock and the timer clock source.

1.10.4.8. TIMER 1 CURRENT VALUE REGISTER(DEFAULT: 0X00000000)
Offset:0x28 Register Name: TMR1_CUR_VALUE_REG
Bit Read/Write Default/Hex Description
TMR1_CUR_VALUE.
31.0 R/W 0x0
Timer 1 Current Value.

Notes: Timer 1 current value is a 32-bit down-counter (from interval value to 0).

1.10.4.9.

TIMER 2 CONTROL REGISTER (DEFAULT: 0X00000004)

Offset:0x30

Register Name: TMR2_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31:8

/

/

/

R/W

0x0

TMR2_MODE.

Timer 2 mode.

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

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

disable automatically.

6:4

R/W

0x0

TMR2_CLK_PRES.

Select the pre-scale of timer 2 clock source.
000: /1

001: /2

010: /4

011:/8

100: /16

101: /32

110: /64

111:/128
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TMR2_CLK_SRC.
Timer 2 Clock Source. ‘N’ is the value of Internal OSC Clock
Prescalar register.
3:2 R/W Ox1
00: InternalOSC / N
01: OSC24M.
1x: /.
TMR2_RELOAD.
Timer 2 Reload.
1 R/W 0x0 0: No effect, 1: Reload timer 2 Interval value.
After the bit is set, it can not be written again before it's cleared
automatically.
TMR2_EN.
Timer 2 Enable.
0: Stop/Pause, 1: Start.
If the timer is started, it will reload the interval value to internal
register, and the current counter will count from interval value to
0.
If the current counter does not reach the zero, the timer enable
0 R/W 0x0
bit is set to “0”, the current value counter will pause. At least
wait for 2 cycles, the start bit can be set to 1.
In timer pause state, the interval value register can be modified.
If the timer is started again, and the Software hope the current
value register to down-count from the new interval value, the
reload bit and the enable bit should be set to 1 at the same
time.

1.10.4.10. TIMER 2 INTERVAL VALUE REGISTER(DEFAULT: 0X00000000)

Offset:0x34 Register Name: TMR2_INTV_VALUE_REG

Bit Read/Write Default/Hex Description
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31.0

R/W

0x0

TMR2_INTV_VALUE.

Timer 2 Interval Value.

Notes: When set the value, you should take into consideration the system clock and the timer clock source.

1.10.4.11. TIMER 2 CURRENT VALUE REGISTER(DEFAULT: 0X00000000)

Offset:0x38

Register Name: TMR2_CUR_VALUE_REG

Bit

Read/Write

Default/Hex

Description

310

R/W

0x0

TMR2_CUR_VALUE.

Timer 2 Current Value.

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

1.10.4.12. TIMER 3 CONTROL REGISTER (DEFAULT: 0X00000004)

Offset:0x40

Register Name: TMR3_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31:8

/

/

/

R/W

0x0

TMR3_MODE.

Timer 3 mode.

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

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

disable automatically.

6:4

R/W

0x0

TMR3_CLK_PRES.

Select the pre-scale of timer 3 clock source.
000: /1

001: /2

010: /4

011:/8

100: /16

101: /32
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110: /64

111:/128

TMR3_CLK_SRC.
Timer 3 Clock Source. ‘N’ is the value of Internal OSC Clock

Prescalar register.

3:2 R/W Ox1
00: InternalOSC / N
01: OSC24M.
Ix:/
TMR3_RELOAD.
Timer 3 Reload.
1 R/W 0x0 0: No effect, 1: Reload timer 3 Interval value.
After the bit is set, it can not be written again before it's cleared
automatically.
TMR3_EN.
Timer 3 Enable.
0: Stop/Pause, 1: Start.
If the timer is started, it will reload the interval value to internal
register, and the current counter will count from interval value to
0.
If the current counter does not reach the zero, the timer enable
0 R/W 0x0

bit is set to “0”, the current value counter will pause. At least
wait for 3 cycles, the start bit can be setto 1.

In timer pause state, the interval value register can be modified.
If the timer is started again, and the Software hope the current
value register to down-count from the new interval value, the
reload bit and the enable bit should be set to 1 at the same

time.

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 172/944




&

Allwinner
Technology

1.10.4.13. TIMER 3 INTERVAL VALUE REGISTER(DEFAULT: 0X00000000)

Offset:0x44

Register Name: TMR3_INTV_VALUE_REG

Bit

Read/Write

Default/Hex

Description

310

R/W

0x0

TMR3_INTV_VALUE.

Timer 3 Interval Value.

Notes: When set the values, you should take into consideration the system clock and the timer clock source.

1.10.4.14. TIMER 3 CURRENT VALUE REGISTER(DEFAULT: 0X00000000)

Offset:0x48

Register Name: TMR3_CUR_VALUE_REG

Bit

Read/Write

Default/Hex

Description

31.0

R/W

0x0

TMR3_CUR_VALUE.

Timer 3 Current Value.

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

1.10.4.15. TIMER 4 CONTROL REGISTER (DEFAULT: 0X00000004)

Offset:0x50 Register Name: TMR4_CTRL_REG

Bit Read/Write Default/Hex Description

31:8 / / /.
TMR4_MODE.
Timer 4 mode.
0: Continuous mode. When interval value reached, the timer

7 R/W 0x0

will not disable automatically.
1: Single mode. When interval value reached, the timer will
disable automatically.
TMR4_CLK_PRES.
Select the pre-scale of timer 4 clock source.

6:4 R/W 0x0 000: /1
001: /2
010: /4
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011:/8

100: /16
101: /32
110: /64

111:/128

TMR4_CLK_SRC.
Timer 4 Clock Source. ‘N’ is the value of Internal OSC Clock

Prescalar register.

3:2 R/W 0x1 00: InternalOSC / N
01: OSC24M.
10: External CLKINO
11:/
TMR4_RELOAD.
Timer 4 Reload.

1 R/W 0x0 0: No effect, 1: Reload timer 4 Interval value.

After the bit is set, it can not be written again before it's cleared
automatically.
TMR4_EN.
Timer 4 Enable.
0: Stop/Pause, 1: Start.
If the timer is started, it will reload the interval value to internal
register, and the current counter will count from interval value to
0.

0 R/W 0x0

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

In timer pause state, the interval value register can be modified.
If the timer is started again, and the Software hope the current

value register to down-count from the new interval value, the
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reload bit and the enable bit should be set to 1 at the same

time.

Notes: If the clock source is External CLKIN, the interval value register is not used, the current value register

is an up counter that counting from 0.

1.10.4.16. TIMER 4 INTERVAL VALUE REGISTER(DEFAULT: 0X00000000)

Offset:0x54

Register Name: TMR4_INTV_VALUE_REG

Bit

Read/Write

Default/Hex

Description

31:.0

R/W

0x0

TMR4_INTV_VALUE.

Timer 4 Interval Value.

Notes: When set the value, you should take into consideration the system clock and the timer clock source.

1.10.4.17. TIMER 4 CURRENT VALUE REGISTER(DEFAULT: 0X00000000)

Offset:0x58

Register Name: TMR4_CUR_VALUE_REG

Bit

Read/Write

Default/Hex

Description

31:.0

R/W

0x0

TMR4_CUR_VALUE.

Timer 4 Current Value.

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

1.10.4.18. TIMER 5 CONTROL REGISTER (DEFAULT: 0X00000004)

Offset:0x60

Register Name: TMR5_CTRL_REG

Bit Read/Write Default/Hex Description
31:8 / / /
TMR5_MODE.
Timer 5 mode.
0: Continuous mode. When interval value reached, the timer
7 R/W 0x0
will not disable automatically.
1: Single mode. When interval value reached, the timer will
disable automatically.
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TMR5_CLK_PRES.

Select the pre-scale of timer 5 clock source.
000: /1

001: /2

010: /4

6:4 RIW 0x0
011:/8
100: /16
101: /32
110: /64

111:/128

TMR5_CLK_SRC.

Timer 5 Clock Source. ‘N’ is the value of Internal OSC Clock
Prescalar register.

3:2 R/W 0x1 00: InternalOSC / N

01: OSC24M.

10: External CLKIN1

11: /.

TMR5_RELOAD.

Timer 5 Reload.

1 R/W 0x0 0: No effect, 1: Reload timer 5 Interval value.

After the bit is set, it can not be written again before it's cleared

automatically.

TMR5_EN.

Timer 5 Enable.

0: Stop/Pause, 1: Start.

0 R/W 0x0 If the timer is started, it will reload the interval value to internal
register, and the current counter will count from interval value to
0.

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

In timer pause state, the interval value register can be modified.
If the timer is started again, and the Software hope the current
value register to down-count from the new interval value, the
reload bit and the enable bit should be set to 1 at the same

time.

Notes: If the clock source is External CLKIN, the interval value register is not used, the current value register

is an up counter that counting from O.

1.10.4.19. TIMER 5 INTERVAL VALUE REGISTER(DEFAULT: 0X00000000)

Offset:0x64

Register Name: TMR5_INTV_VALUE_REG

Bit

Read/Write

Default/Hex

Description

31.0

R/W

0x0

TMR5_INTV_VALUE.

Timer 5 Interval Value.

Notes: the value setting should consider the system clock and the timer clock source.

1.10.4.20. TIMER 5 CURRENT VALUE REGISTER(DEFAULT: 0X00000000)

Offset:0x68

Register Name: TMR5_CUR_VALUE_REG

Bit

Read/Write

Default/Hex

Description

31.0

R/W

0x0

TMR5_CUR_VALUE.

Timer 5 Current Value.

Notes: Timer 5 current value is a 32-bit down-counter (from interval value to 0).

1.10.4.21. AVS COUNTER CONTROL REGISTER (DEFAULT: 0X00000000)

Offset:0x80

Register Name: AVS _CNT_CTL_REG

Bit

Read

/Write

Default

Description

31:10

/
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AVS _CNT1_PS.

Audio/Video Sync Counter 1 Pause Control
9 R/W 0x0
0: Not pause

1: Pause Counter 1

AVS_CNTO_PS.

Audio/Video Sync Counter 0 Pause Control
8 R/W 0x0
0: Not pause

1: Pause Counter O

7:2 / / /

AVS_CNT1_EN.
Audio/Video Sync Counter 1 Enable/ Disable. The counter
1 R/W 0x0 source is OSC24M.

0: Disable

1: Enable

AVS_CNTO_EN.
Audio/Video Sync Counter 1 Enable/ Disable. The counter
0 R/W 0x0 source is OSC24M.

0: Disable

1: Enable

1.10.4.22. AVS COUNTER 0 REGISTER (DEFAULT: 0X00000000)

Offset:0x84 Register Name: AVS_CNTO_REG
Read Default Description
Bit

/Write
AVS_CNTO.
Counter 0 for Audio/ Video Sync Application

31.0 R/W 0x0 The high 32 bits of the internal 33-bits counter register. The initial value

of the internal 33-bits counter register can be set by software. The LSB
bit of the 33-bits counter register should be zero when the initial value is
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updated. It will count from the initial value. The initial value can be
updated at any time. It can also be paused by setting AVS_CNTO_PS

to ‘1’. When it is paused, the counter won’t increase.

1.10.4.23. AVS COUNTER 1 REGISTER (DEFAULT: 0X00000000)

Offset:0x88

Register Name: AVS_CNT1_REG

Read Default Description
Bit
/Write
AVS_CNTL.
Counter 1 for Audio/ Video Sync Application
The high 32 bits of the internal 33-bits counter register. The initial
value of the internal 33-bits counter register can be set by software.
31.0 R/W 0x0

The LSB bit of the 33-bits counter register should be zero when the
initial value is updated. It will count from the initial value. The initial
value can be updated at any time. It can also be paused by setting

AVS_CNT1_PS to ‘1. When it is paused, the counter won'’t increase.

1.10.4.24. AVS COUNTER DIVISOR REGISTER (DEFAULT: 0X05DB05DB)

Offset:0x8C

Register Name: AVS_CNT_DIV_REG

Bit

Read

/Write

Default

Description

31:28

/

/

27:16

R/W

0x5DB

AVS_CNT1_D.

Divisor N for AVS Counter 1

AVS CN1 CLK=24MHz/Divisor_NL1.

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

The number N is from 1 to Ox7ff. The zero value is reserved.

The internal 33-bits counter engine will maintain another 12-bits

counter. The 12-bits counter is used for counting the cycle number of
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one 24Mhz clock. When the 12-bits counter reaches (>= N) the divisor
value, the internal 33-bits counter register will increase 1 and the
12-bits counter will reset to zero and restart again.

Note: It can be configured by software at any time.

15:12 / / /

AVS_CNTO_D.

Divisor N for AVS Counter O

AVS CNO CLK=24MHz/Divisor_NO.

Divisor NO = Bit [11:0] + 1

The number N is from 1 to Ox7ff. The zero value is reserved.

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

12-bits counter will reset to zero and restart again.

Note: It can be configured by software at any time.

1.10.4.25. WATCHDOG 1 IRQ ENABLE REGISTER (DEFAULT: 0X00000000)

Offset:0xAO0 Register Name: WDOG1_IRQ_EN_REG
Bit Read/Write Default/Hex Description
311 / / /

WDOG1_IRQ_EN.
0 R/W 0x0 Watchdog 1 Interrupt Enable.

0: No effect, 1: Watchdog 1 interrupt enable.

1.10.4.26. WATCHDOG 1 STATUS REGISTER (DEFAULT: 0X00000000)

Offset:0xA4 Register Name: WDOG1_IRQ_STA REG
Bit Read/Write Default/Hex Description
31:1 / / /
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R/W

0x0

WDOG1_IRQ _PEND.
Watchdog 1 IRQ Pending. Set 1 to the bit will clear it.

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

1.10.4.27. WATCHDOG 1 CONTROL REGISTER (DEFAULT: 0X00000000)

Offset:0xBO

Register Name: WDOG1_CTRL_REG

Bit Read/Write Default/Hex Description
31:1 / / /
WDOG1_RSTART.
0 R/W 0x0 Watchdog 1 Restart.
0: No effect, 1. Restart the Watchdog 1.

1.10.4.28. WATCHDOG 1 CONFIGURATION REGISTER (DEFAULT: 0X00000000)

Offset:0xB4

Register Name: WDOG1_CFG_REG

Bit Read/Write Default/Hex Description
31:2 / / /
WDOG1_CONFIG.
Watchdog 1 generates a reset signal
00: /
1:0 R/W 0x0
01: to whole system
10: only interrupt
11:/

1.10.4.29. WATCHDOG 1 MODE REGISTER (DEFAULT: 0X00000000)

Offset:0xB8

Register Name: WDOG1_MODE_REG

Bit Read/Write Default/Hex Description
31:8 / / /
WDOG1_INTV_VALUE.
7:4 R/W 0x0
Watchdog 1 Interval Value
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Watchdog 1 clock source is OSC24M / 750. If the clock source
is turned off, Watchdog 1 will not work.
0000: 16000 cycles (0.5s)

0001: 32000 cycles (1s)

0010: 64000 cycles (2s)

0011: 96000 cycles (3s)

0100: 128000 cycles (4s)

0101: 160000 cycles (5s)

0110: 192000 cycles (6s)

0111: 256000 cycles (8s)

1000: 320000 cycles (10s)

1001: 384000 cycles (12s)

1010: 448000 cycles (14s)

1011: 512000 cycles (16s)

others: /

31 / / /

WDOGI1_EN.

Watchdog 1 Enable.
0 R/W 0x0
0: No effect;

1: Enable the Watchdog 1.

1.10.4.30. WATCHDOG 2 IRQ ENABLE REGISTER (DEFAULT: 0X00000000)

Offset:0xCO Register Name: WDOG2_IRQ_EN_REG
Bit Read/Write Default/Hex Description
311 / / /

WDOG2_IRQ_EN.
0 R/W 0x0 Watchdog 2 Interrupt Enable.

0: No effect, 1: Watchdog 2 interrupt enable.
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1.10.4.31. WATCHDOG 2 STATUS REGISTER (DEFAULT: 0X00000000)

Offset:0xC4

Register Name: WDOG2_IRQ_STA_REG

Bit Read/Write Default/Hex Description
311 / / /
WDOG2_IRQ _PEND.
0 R/W 0x0 Watchdog 2 IRQ Pending. Set 1 to the bit will clear it.
0: No effect, 1: Pending, Watchdog 2 interval value is reached.

1.10.4.32. WATCHDOG 2 CONTROL REGISTER (DEFAULT: 0X00000000)

Offset:0xDO Register Name: WDOG2_CTRL_REG
Bit Read/Write Default/Hex Description
31:13 / / /
12:1 R/W 0x0 /
WDOG2_RSTART.
0 R/W 0x0 Watchdog 2 Restart.
0: No effect, 1. Restart the Watchdog 2.

1.10.4.33. WATCHDOG 2 CONFIGURATION REGISTER (DEFAULT: 0X00000000)

Offset:0xD4

Register Name: WDOG2_CFG_REG

Bit Read/Write Default/Hex Description
31:2 / / /.
WDOG2_CONFIG.
Watchdog 2 generates a reset signal
00:/
1.0 R/W 0x0
01: to whole system
10: only interrupt
11:/
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1.10.4.34. WATCHDOG 2 MODE REGISTER (DEFAULT: 0X00000000)

Offset:0xD8

Register Name: WDOG2_MODE_REG

Bit

Read/Write

Default/Hex

Description

31:8

/

/

.

7:4

R/W

0x0

WDOG2_INTV_VALUE.

Watchdog 2 Interval Value

Watchdog 2 clock source is OSC24M / 750. If the clock source
is turned off, Watchdog 2 will not work.
0000: 16000 cycles (0.5s)

0001: 32000 cycles (1s)

0010: 64000 cycles (2s)

0011: 96000 cycles (3s)

0100: 128000 cycles (4s)

0101: 160000 cycles (5s)

0110: 192000 cycles (6s)

0111: 256000 cycles (8s)

1000: 320000 cycles (10s)

1001: 384000 cycles (12s)

1010: 448000 cycles (14s)

1011: 512000 cycles (16s)

others: /

31

/

R/W

0x0

WDOG2_EN.
Watchdog 2 Enable.
0: No effect;

1: Enable the Watchdog 2.

1.10.4.35. WATCHDOG 3 IRQ ENABLE REGISTER (DEFAULT: 0X00000000)

Offset:0xEO

Register Name: WDOG3 _IRQ_EN_REG
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Bit Read/Write Default/Hex Description
31:1 / / .
WDOG3_IRQ_EN.
0 R/W 0x0 Watchdog 1 Interrupt Enable.
0: No effect, 1: Watchdog 3 interrupt enable.

1.10.4.36. WATCHDOG 3 STATUS REGISTER (DEFAULT: 0X00000000)

Offset:0xE4

Register Name: WDOG3_IRQ_STA REG

Bit Read/Write Default/Hex Description
31:1 / / /.
WDOG3_IRQ _PEND.
0 R/W 0x0 Watchdog 3 IRQ Pending. Set 1 to the bit will clear it.
0: No effect, 1: Pending, Watchdog 3 interval value is reached.

1.10.4.37. WATCHDOG 3 CONTROL REGISTER (DEFAULT: 0X00000000)

Offset:0xFO

Register Name: WDOG3_CTRL_REG

Bit Read/Write Default/Hex Description
31:13 / / /
12:1 RW 0x0 /
WDOG3_RSTART.
Watchdog 3 Restart.
0 R/W 0x0
0: No effect;
1: Restart the Watchdog 3.

1.10.4.38. WATCHDOG 3 CONFIGURATION REGISTER (DEFAULT: 0X00000000)

Offset:0xF4

Register Name: WDOG3_CFG_REG

Bit Read/Write Default/Hex Description
31:2 / / /.
1:0 R/W 0x0 WDOG3_CONFIG.
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Watchdog 3 generates a reset signal
00:/

01: to whole system

10: only interrupt

11:/

1.10.4.39. WATCHDOG 3 MODE REGISTER (DEFAULT: 0X00000000)

Offset:0xF8 Register Name: WDOG3_MODE_REG
Bit Read/Write Default/Hex Description
318 / / /

WDOG3_INTV_VALUE.

Watchdog 3 Interval Value

Watchdog 3 clock source is OSC24M / 750. If the clock source
is turned off, Watchdog 3 will not work.
0000: 16000 cycles (0.5s)

0001: 32000 cycles (1s)

0010: 64000 cycles (2s)

0011: 96000 cycles (3s)

74 R/W 0x0 0100: 128000 cycles (4s)

0101: 160000 cycles (5s)

0110: 192000 cycles (6s)

0111: 256000 cycles (8s)

1000: 320000 cycles (10s)

1001: 384000 cycles (12s)

1010: 448000 cycles (14s)

1011: 512000 cycles (16s)

others: /
3:1 / / /
0 R/W 0x0 WDOG3_EN.
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Watchdog 3 Enable.

0: No effect, 1. Enable the Watchdog 3.

1.10.4.40. WATCHDOG 4 IRQ ENABLE REGISTER (DEFAULT: 0X00000000)

Offset:0x100

Register Name: WDOG4_IRQ_EN_REG

Bit Read/Write Default/Hex Description
311 / / /
WDOG4_IRQ_EN.
0 R/W 0x0 Watchdog 1 Interrupt Enable.
0: No effect, 1: Watchdog 4 interrupt enable.

1.10.4.41. WATCHDOG 4 STATUS REGISTER (DEFAULT: 0X00000000)

Offset: 0x104

Register Name: WDOG4_IRQ_STA_REG

Bit Read/Write Default/Hex Description
31:1 / / /.
WDOG4_IRQ _PEND.
0 R/W 0x0 Watchdog 4 IRQ Pending. Set 1 to the bit will clear it.
0: No effect, 1: Pending, Watchdog 4 interval value is reached.

1.10.4.42. WATCHDOG 4 CONTROL REGISTER (DEFAULT: 0X00000000)

Offset:0x110 Register Name: WDOG4_CTRL_REG
Bit Read/Write Default/Hex Description
31:13 / / /
12:1 R/W 0x0 /
WDOG4 RSTART.
0 R/W 0x0 Watchdog 4 Restart.
0: No effect, 1. Restart the Watchdog 4.
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1.10.4.43. WATCHDOG 4 CONFIGURATION REGISTER (DEFAULT: 0X00000000)

Offset:0x114

Register Name: WDOG4_CFG_REG

Bit Read/Write Default/Hex Description
31:2 / / /
WDOG4_CONFIG.
Watchdog 4 generates a reset signal
00:/
1.0 R/W 0x0
01: to whole system
10: only interrupt
11:/

1.10.4.44. WATCHDOG 4 MODE REGISTER (DEFAULT: 0X00000000)

Offset:0x118

Register Name: WDOG4_MODE_REG

Bit

Read/Write

Default/Hex

Description

31:8

/

/

/

74

R/W

0x0

WDOG4_INTV_VALUE.

Watchdog 4 Interval Value

Watchdog 4 clock source is OSC24M / 750. If the clock source
is turned off, Watchdog 4 will not work.
0000: 16000 cycles (0.5s)

0001: 32000 cycles (1s)

0010: 64000 cycles (2s)

0011: 96000 cycles (3s)

0100: 128000 cycles (4s)

0101: 160000 cycles (5s)

0110: 192000 cycles (6s)

0111: 256000 cycles (8s)

1000: 320000 cycles (10s)

1001: 384000 cycles (12s)
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1010: 448000 cycles (14s)

1011: 512000 cycles (16s)

others: /
31 / / /
WDOG4_EN.
Watchdog 4 Enable.
0 R/W 0x0

0: No effect;

1: Enable the Watchdog 4.
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1.11. HIGH SPEED TIMER

1.11.1. OVERVIEW

There are four high speed timers (HS_Timer 0/1/2/3) supported on A31s platform, and their clock source is

fixed to AHB clock.
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1.11.2. HIGH SPEED TIMER REGISTER LIST
Module Name Base Address
High Speed Timer 0x01C60000
Register Name Offset Description
HS TMR _IRQ _EN_REG 0x0 HS Timer IRQ Enable Register
HS TMR_IRQ_STAS REG 0x4 HS Timer Status Register
HS_TMRO_CTRL_REG 0x10 HS Timer O Control Register
HS_TMRO_INTV_LO_ REG Ox14 HS Timer O Interval Value Low Register
HS_TMRO_INTV_HI_REG 0x18 HS Timer O Interval Value High Register
HS TMRO_CURNT_LO_ REG 0x1C HS Timer 0 Current Value Low Register
HS_TMRO_CURNT_HI_REG 0x20 HS Timer O Current Value High Register
HS TMR1 _CTRL_REG 0x30 HS Timer 1 Control Register
HS TMR1 _INTV_LO REG 0x34 HS Timer 1 Interval Value Low Register
HS TMR1_INTV_HI_REG 0x38 HS Timer 1 Interval Value High Register
HS TMR1 CURNT_LO REG 0x3C HS Timer 1 Current Value Low Register
HS _TMR1 _CURNT_HI_REG 0x40 HS Timer 1 Current Value High Register
HS TMR2_CTRL _REG 0x50 HS Timer 2 Control Register
HS TMR2_INTV_LO_ REG 0x54 HS Timer 2 Interval Value Low Register
HS _TMR2_INTV_HI_REG 0x58 HS Timer 2 Interval Value High Register
HS TMR2_CURNT_LO REG 0x5C HS Timer 2 Current Value Low Register
HS TMR2 _CURNT_HI REG 0x60 HS Timer 2 Current Value High Register
HS TMR3 _CTRL_REG 0x70 HS Timer 3 Control Register
HS TMR3_INTV_LO REG 0x74 HS Timer 3 Interval Value Low Register
HS TMR3_INTV_HI_REG 0x78 HS Timer 3 Interval Value High Register
HS TMR3_CURNT_LO REG 0x7C HS Timer 3 Current Value Low Register
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HS TMR3_CURNT_HI REG 0x80 HS Timer 3 Current Value High Register

1.11.3. HIGH SPEED TIMER REGISTER DESCRIPTION

1.11.3.1. HS TIMER IRQ ENABLE REGISTER (DEFAULT: 0X00000000)

Offset:0x0 Register Name: HS_TMR_IRQ_EN_REG

Bit Read/Write Default/Hex Description

31:4 / / /

HS_TMR3_INT_EN.

High Speed Timer 3 Interrupt Enable.
3 R/W 0x0
0: No effect;

1: High Speed Timer 3 Interval Value reached interrupt enable.

HS_TMR2_INT_EN.

High Speed Timer 2 Interrupt Enable.
2 R/W 0x0
0: No effect;

1: High Speed Timer 2 Interval Value reached interrupt enable.

HS_TMR1_INT_EN.

High Speed Timer 1 Interrupt Enable.
1 R/W 0x0
0: No effect;

1: High Speed Timer 1 Interval Value reached interrupt enable.

HS_TMRO_INT_EN.

High Speed Timer O Interrupt Enable.
0 R/W 0x0
0: No effect;

1: High Speed Timer O Interval Value reached interrupt enable.

1.11.3.2. HS TIMER IRQ STATUS REGISTER (DEFAULT: 0X00000000)

Offset:0x4 Register Name: HS_TMR_IRQ_STAS_REG
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Bit Read/Write Default/Hex

Description

31:4 / /

/

3 R/W 0x0

HS_TMR3_IRQ_PEND.
High Speed Timer 3 IRQ Pending. Set 1 to the bit will clear it.
0: No effect;

1: Pending, High speed timer 3 interval value is reached.

2 R/W 0x0

HS_TMR2_IRQ_PEND.
High Speed Timer 2 IRQ Pending. Set 1 to the bit will clear it.
0: No effect;

1: Pending, High speed timer 2 interval value is reached.

1 R/W 0x0

HS_TMR1_IRQ_PEND.
High Speed Timer 1 IRQ Pending. Set 1 to the bit will clear it.
0: No effect;

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

0 R/W 0x0

HS_TMRO_IRQ_PEND.
High Speed Timer 0 IRQ Pending. Set 1 to the bit will clear it.
0: No effect;

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

1.11.3.3. HS TIMER 0 CONTROL REGISTER (DEFAULT: 0X00000000)

Offset:0x10

Register Name: HS_ TMRO_CTRL_REG

Bit Read/Write Default/Hex Description
31 R/W 0x0 /
30:8 / / /
HS_TMRO_MODE.
High Speed Timer 0 mode.
7 R/W 0x0 0: Continuous mode. When interval value reached, the timer will

not disable automatically.

1: Single mode. When interval value reached, the timer will disable
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automatically.
HS_TMRO_CLK
Select the pre-scale of the high speed timer 0 clock sources.
000: /1
001: /2
010: /4
6:4 R/W 0x0
011:/8
100: /16
101:/
110:/
111:/
3:2 / / /
HS_TMRO_RELOAD.
1 R/W 0x0 High Speed Timer 0 Reload.
0: No effect, 1: Reload High Speed Timer O Interval Value.
HS_TMRO_EN.
High Speed Timer 0 Enable.
0: Stop/Pause, 1: Start.
If the timer is started, it will reload the interval value to internal
register, and the current counter will count from interval value to O.
If the current counter does not reach the zero, the timer enable bit
0 R/W 0x0
is set to “0”, the current value counter will pause. At least wait for 2
cycles, the start bit can be set to 1.
In timer pause state, the interval value register can be modified. If
the timer is started again, and the Software hope the current value
register to down-count from the new interval value, the reload bit
and the enable bit should be set to 1 at the same time.
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1.11.3.4. HS TIMER O INTERVAL VALUE LO REGISTER
Offset:0x14 Register Name: HS_TMRO_INTV_LO_REG
Bit Read/Write Default/Hex Description
HS_TMRO_INTV_VALUE_LO.
31:.0 R/W X
High Speed Timer O Interval Value [31:0].
1.11.3.5. HS TIMER O INTERVAL VALUE HI REGISTER
Offset:0x18 Register Name: HS_TMRO_INTV_HI_REG
Bit Read/Write Default/Hex Description
31:24 / / /
HS_TMRO_INTV_VALUE_HI.
23.0 R/W X
High Speed Timer 0O Interval Value [55:32].

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

should be read or write first. And the Hi register should be written after the Lo register.

1.11.3.6. HS TIMER 0 CURRENT VALUE LO REGISTER
Offset:0x1C Register Name: HS TMRO_CURNT_LO_REG
Bit Read/Write Default/Hex Description
HS_TMRO_CUR_VALUE_LO.
31.0 R/W X
High Speed Timer 0 Current Value [31:0].
1.11.3.7. HS TIMER 0 CURRENT VALUE HI REGISTER
Offset:0x20 Register Name: HS_TMRO_CURNT_HI_REG
Bit Read/Write Default/Hex Description
31:24 / / /
HS _TMRO_CUR_VALUE_HI.
23:.0 R/W X
High Speed Timer 0 Current Value [55:32].
Notes:

1) HStimer O current value is a 56-bit down-counter (from interval value to 0).
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2)  The current value register is a 56-bit register. When read or write the current value, the Lo register should

be read or write first.

1.11.3.8. HS TIMER 1 CONTROL REGISTER (DEFAULT: 0X00000000)

Offset:0x30 Register Name:HS TMR1 _CTRL_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 /
30:8 / / /
HS_TMR1_MODE.
High Speed Timer 1 mode.
0: Continuous mode. When interval value reached, the timer will
7 R/W 0x0
not disable automatically.
1: Single mode. When interval value reached, the timer will disable
automatically.
HS_TMR1_CLK_SRC.
Select the pre-scale of the high speed timer 1 clock sources.
000: /1
001: /2
010: /4
6:4 R/W 0x0
011:/8
100: /16
101:/
110:/
111:/
3:2 / / /
HS_TMR1_RELOAD.
1 R/W 0x0 High Speed Timer 1 Reload.
0: No effect, 1: Reload High Speed Timer 1 Interval Value.
0 R/W 0x0 HS TMR1_EN.
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High Speed Timer 1 Enable.

0: Stop/Pause, 1: Start.

If the timer is started, it will reload the interval value to internal
register, and the current counter will count from interval value to 0.
If the current counter does not reach the zero, the timer enable bit
is setto “07, the current value counter will pause. At least wait for 2
cycles, the start bit can be set to 1.

In timer pause state, the interval value register can be modified. If
the timer is started again, and the Software hope the current value
register to down-count from the new interval value, the reload bit

and the enable bit should be set to 1 at the same time.

1.11.3.9.

HS TIMER 1 INTERVAL VALUE LO REGISTER

Offset:0x34

Register Name: HS_TMR1_INTV_LO_REG

Bit

Read/Write

Default/Hex

Description

310

R/W

HS_TMRZ1_INTV_VALUE_LO.

High Speed Timer 1 Interval Value [31:0].

1.11.3.10. HS TIMER 1 INTERVAL VALUE HI REGISTER

Offset:0x38

Register Name: HS_TMR1_INTV_HI_REG

Bit Read/Write Default/Hex Description
31:24 / / /
HS TMR1_INTV_VALUE_HIL.
23:.0 R/W X
High Speed Timer 1 Interval Value [55:32].

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

should be read or write first. And the Hi register should be written after the Lo register.

1.11.3.11. HS TIMER 1 CURRENT VALUE LO REGISTER

Offset:0x3C

Register Name: HS_TMR1_CURNT_LO_REG
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Bit Read/Write Default/Hex Description
HS_TMR1_CUR_VALUE_LO.
310 R/W X
High Speed Timer 1 Current Value [31:0].

1.11.3.12. HS TIMER 1 CURRENT VALUE HI REGISTER

Offset:0x40 Register Name: HS_TMR1_CURNT_HI_REG
Bit Read/Write Default/Hex Description
31:24 / / /
HS_TMR1_CUR_VALUE_HI.
23:.0 R/W X
High Speed Timer 1 Current Value [55:32].
Notes:

1) HStimer 1 current value is a 56-bit down-counter (from interval value to 0).

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

should be read or write first

1.11.3.13. HS TIMER 2 CONTROL REGISTER (DEFAULT: 0X00000000)

Offset:0x50 Register Name: HS_ TMR2_CTRL_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 /
30:8 / / /
HS_TMR2_MODE.
High Speed Timer 2 mode.
0: Continuous mode. When interval value reached, the timer will
7 R/W 0x0
not disable automatically.
1: Single mode. When interval value reached, the timer will disable
automatically.
HS TMRO_CLK
6:4 R/W 0x0 Select the pre-scale of the high speed timer 0 clock sources.
000: /1
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001: /2
010: /4
011:/8
100: /16
101:/
110:/
111:/
3:2 / / /
HS_TMR2_RELOAD.
1 R/W 0x0 High Speed Timer 2 Reload.
0: No effect, 1: Reload High Speed Timer 2 Interval Value.
HS_TMR2_EN.
High Speed Timer 2 Enable.
0: Stop/Pause, 1: Start.
If the timer is started, it will reload the interval value to internal
register, and the current counter will count from interval value to O.
If the current counter does not reach the zero, the timer enable bit
0 R/W 0x0
is set to “0”, the current value counter will pause. At least wait for 2
cycles, the start bit can be set to 1.
In timer pause state, the interval value register can be modified. If
the timer is started again, and the Software hope the current value
register to down-count from the new interval value, the reload bit
and the enable bit should be set to 1 at the same time.

1.11.3.14. HS TIMER 2 INTERVAL VALUE LO REGISTER

Offset:0x54

Register Name: HS_TMR2_INTV_LO_REG

Bit Read/Write Default/Hex

Description

31:0 R/W X

HS_TMR2_INTV_VALUE_LO.

High Speed Timer 2 Interval Value [31:0].
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1.11.3.15. HS TIMER 2 INTERVAL VALUE HI REGISTER

Offset:0x58

Register Name: HS_TMR2_INTV_HI_REG

Bit Read/Write Default/Hex Description
31:24 / / /
HS_TMR2_INTV_VALUE_HI.
23:.0 R/W X
High Speed Timer 2 Interval Value [55:32].

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

should be read or write first. And the Hi register should be written after the Lo register.

1.11.3.16. HS TIMER 2 CURRENT VALUE LO REGISTER

Offset: Ox5C

Register Name: HS_ TMR2_CURNT _LO_REG

Bit Read/Write Default/Hex Description
HS_TMR2_CUR_VALUE_LO.

31:0 R/W X
High Speed Timer 2 Current Value [31:0].

1.11.3.17. HS TIMER 2 CURRENT VALUE HI REGISTER

Offset: 0x60 Register Name: HS_TMR2_CURNT_HI_REG
Bit Read/Write Default/Hex Description
31:24 / / /
HS _TMR2_CUR_VALUE_HIL.
23.0 R/W X
High Speed Timer 2 Current Value [55:32].
Notes:

1) High speed timer 2 current value is a 56-bit down-counter (from interval value to 0).

2) The current value register is a 56-bit register. When read or write the current value, the Lo register should

be read or write first.

1.11.3.18. HS TIMER 3 CONTROL REGISTER (DEFAULT: 0X00000000)

Offset: 0x70

Register Name:HS_TMR3_CTRL_REG
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Bit Read/Write Default/Hex

Description

31 R/W 0x0

/

30:8 / /

/

7 R/W 0x0

HS_TMR3_MODE.

High Speed Timer 3 mode.

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

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

automatically.

6:4 R/W 0x0

HS_TMR3_CLK_SRC.

Select the pre-scale of the high speed timer 3 clock sources.
000: /1

001: /2

010: /4

011:/8

100: /16

101:/

110:/

111:/

3.2 / /

/

1 R/W 0x0

HS_TMR3_RELOAD.
High Speed Timer 3 Reload.

0: No effect, 1: Reload High Speed Timer 3 Interval Value.

0 R/W 0x0

HS TMR3_EN.

High Speed Timer 3 Enable.

0: Stop/Pause, 1: Start.

If the timer is started, it will reload the interval value to internal
register, and the current counter will count from interval value to O.

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

In timer pause state, the interval value register can be modified. If
the timer is started again, and the Software hope the current value
register to down-count from the new interval value, the reload bit

and the enable bit should be set to 1 at the same time.

1.11.3.19. HS TIMER 3 INTERVAL VALUE LO REGISTER

Offset: Ox74

Register Name: HS_ TMR3_INTV_LO_REG

Bit Read/Write Default/Hex Description
HS TMR3_INTV_VALUE_LO.

31.0 R/W X
High Speed Timer 3 Interval Value [31:0].

1.11.3.20. HS TIMER 3 INTERVAL VALUE HI REGISTER

Offset: 0x78

Register Name: HS_TMR3_INTV_HI_REG

Bit Read/Write Default/Hex Description
31:24 / / /
HS_TMR3_INTV_VALUE_HI.
23.0 R/W X
High Speed Timer 3 Interval Value [55:32].

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

should be read or write first. And the Hi register should be written after the Lo register.

1.11.3.21. HS TIMER 3 CURRENT VALUE LO REGISTER

Offset: Ox7C

Register Name: HS TMR3 _CURNT_LO_REG

Bit Read/Write Default/Hex Description
HS_TMR3_CUR_VALUE_LO.
310 R/W X
High Speed Timer 3 Current Value [31:0].
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1.11.3.22. HS TIMER 3 CURRENT VALUE HI REGISTER

Offset: 0x80 Register Name: HS_TMR3_CURNT_HI_REG
Bit Read/Write Default/Hex Description
31:24 / / /
HS TMR3_CUR_VALUE_HI.
23:.0 R/W X
High Speed Timer 3 Current Value [55:32].
Notes:

1) High speed timer 1 current value is a 56-bit down-counter (from interval value to 0).

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

be read or write first.
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1.12. PWM

1.12.1. OVERVIEW

The PWM signals can be used for LCD contrast and brightness control.

The PWM outputs a toggling signal, whose frequency and duty cycle can be modulated in its programmable
registers. Each channel has a dedicated internal 16-bit up counter, which will be reset if it reaches the value
stored in the channel period register. At the beginning of a count period cycle, the PWMOUT is set to active

state and counts from 0x0000.

When enabled, PWM can output two signals, which are reversed on two pins; when disabled, PWM can control
the status of two pins.
The PWM divider divides the clock (24MHz) by 1-64 according to the pre-scalar bits in PWM control register.

The PWM output frequency can be divided by 65536 at most.

PWM has two modes: in PWM cycle mode, the output will be a square waveform, and the frequency is set to

the period register; in PWM pulse mode, the output will be a positive pulse or a negative pulse.
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1.12.2. PWM BLOCK DIAGRAM

Cycle Mode ‘

Pusle Mode >

Active high
Active cycles

Active low
Active cycles

Figure 1-5 PWM Block Diagram

1.12.3. PWM REGISTER LIST

Module Name

Base Address

PWM 0x01C21400
Register Name Offset Description
PWM_CHO_CTRL 0x0 PWM Channel 0 Control Register
PWM_CHO_PERIOD 0x4 PWM Channel 0 Period Register
PWM_CH1_CTRL 0x10 PWM Channel 1 Control Register
PWM_CH1_ PERIOD 0x14 PWM Channel 1 Period Register
PWM_CH2_CTRL 0x20 PWM Channel 2 Control Register
PWM_CH2_PERIOD 0x24 PWM Channel 2 Period Register
PWM_CH3 CTRL 0x30 PWM Channel 3 Control Register
PWM_CH3 PERIOD 0x34 PWM Channel 3 Period Register
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1.12.4.

1.12.4.1.

PWM REGISTER DESCRIPTION

PWM CHANNEL 0 CONTROL REGISTER (DEFAULT: 0X00000000)

Offset:0x0

Register Name: PWM_CHO_CTRL

Bit

Read/Write

Default/Hex

Description

31:29

/

/

/

28

0x0

PWMO_RDY.
PWMO period register ready.
0: PWMO period register is ready to write;

1: PWMO period register is busy.

27:12

/

11:10

R/W

0x0

PWMO_PIN_STATUS.

When PWM is disable, two output pins’ status can be
changed.

00: both low

01: pin O is high, pin 1 is low

10: pin O is low, pin 1 is high

11: both high

/

R/W

0x0

PWM_CHO_PUL_START.

PWM Channel 0 pulse output start.

0: no effect, 1: output 1 pulse.

The pulse width should be according to the period O register
[15:0], and the pulse state should be according to the active
state.

After the pulse is finished, the bit will be cleared automatically.

R/W

0x0

PWM_CHANNELO_MODE.

0: cycle mode, 1: pulse mode.

R/W

0x0

SCLK_CHO_GATING.
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Gating the Special Clock for PWMO (0: mask, 1: pass).
PWM_CHO_ACT_STA.
5 R/W 0x0 PWM Channel 0 Active State.
0: Low Level, 1: High Level.
PWM_CHO_EN.
4 R/W 0x0 PWM Channel 0 Enable.
0: Disable, 1: Enable.
PWM_CHO_PRESCAL.
PWM Channel O Prescalar.
These bits should be setting before the PWM Channel 0 clock
gate on.
0000: /1
0001: /2
3.0 R/W 0x0
0010: /4
0011:/8
0100: /16
0101: /32
0110: /64
others: /

1.12.42. PWM CHANNEL 0 PERIOD REGISTER

Offset:0x4 Register Name: PWM_CHO_PERIOD

Bit Read/Write Default/Hex Description
PWM_CHO_ENTIRE_CYS
Number of the entire cycles in the PWM clock.
0=1cycle

31:16 R/W X

1=2cycles
N = N+1 cycles
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If the register need to be modified dynamically, the PCLK should
be faster than the PWM CLK (PWM CLK = 24MHz/prescale).
PWM_CHO_ENTIRE_ACT_CYS
Number of the active cycles in the PWM clock.
0 =0 cycle

15:0 R/W X
1=1cycles
N = N cycles

Notes: When the active cycles are larger than the period cycles, the duty cycle is 100%.

1.12.4.3. PWM CHANNEL 1 CONTROL REGISTER (DEFAULT: 0X00000000)
Offset:0x10 Register Name: PWM_CH1_CTRL
Bit Read/Write Default/Hex Description

31:29 / / /
PWM1_RDY.
PWM1 period register ready.

28 R 0x0

0: PWML1 period register is ready to write;
1: PWM1 period register is busy.

27:12 / / /
PWM1_PIN_STATUS.
When PWM is disable, two output pins’ status can be changed.
00: both low

11:10 R/W 0x0
01: pin O is high, pin 1 is low
10: pin O is low, pin 1 is high
11: both high

9 / / /
PWM_CH1_PUL_START.
8 R/W 0x0 PWM Channel 1 pulse output start.
0: no effect, 1: output 1 pulse.
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The pulse width should be according to the period 1 register
[15:0], and the pulse state should be according to the active
state.

After the pulse is finished, the bit will be cleared automatically.

R/W

0x0

PWM_CHANNEL1_MODE.

0: cycle mode, 1: pulse mode.

R/W

0x0

SCLK_CH1_GATING.

Gating the Special Clock for PWML1 (0: mask, 1: pass).

R/W

0x0

PWM_CH1 ACT_STA.
PWM Channel 1 Active State.

0: Low Level, 1: High Level.

R/W

0x0

PWM_CH1 EN.
PWM Channel 1 Enable.

0: Disable, 1: Enable.

3:0

R/W

0x0

PWM_CH1_PRESCAL.
PWM Channel 1 Prescalar.
These bits should be setting before the PWM Channel 1 clock
gate on.

0000: /1

0001: /2

0010: /4

0011: /8

0100: /16

0101: /32

0110: /64

others: /

1.12.4.4.

PWM CHANNEL 1 PERIOD REGISTER

Offset:0x14

Register Name: PWM_CH1_PERIOD
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Bit Read/Write Default/Hex Description

PWM_CH1_ENTIRE_CYS
Number of the entire cycles in the PWM clock.
0 =1 cycle
1=2cycles

31:16 R/W X
N = N+1 cycles
If the register need to be modified dynamically, the PCLK should
be faster than the PWM CLK (PWM CLK = 24MHz/prescale).
PWM_CH1_ENTIRE_ACT_CYS
Number of the active cycles in the PWM clock.
0=0cycle

15:0 R/W X
1=1cycles
N = N cycles

Notes: When the active cycles are larger than the period cycles, the duty cycle is 100%

1.12.45. PWM CHANNEL 2 CONTROL REGISTER (DEFAULT: 0X00000000)
Offset:0x20 Register Name: PWM_CH2_CTRL
Bit Read/Write Default/Hex Description
31:29 / / /
PWMZ2_RDY.
PWM2 period register ready.
28 R 0x0
0: PWM2 period register is ready to write;
1: PWM2 period register is busy.
27:12 / / /
PWMZ2_PIN_STATUS.
11:10 R/W 0x0 When PWM is disable, two output pins’ status can be changed.
00: both low
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01: pin O is high, pin 1 is low
10: pin O is low, pin 1 is high

11: both high

/

R/W

0x0

PWM_CH2_PUL_START.

PWM Channel 2 pulse output start.

0: no effect, 1: output 1 pulse.

The pulse width should be according to the period 2 register
[15:0], and the pulse state should be according to the active
state.

After the pulse is finished, the bit will be cleared automatically.

R/W

0x0

PWM_CHANNEL2_MODE.

0: cycle mode, 1: pulse mode.

R/W

0x0

SCLK_CH2_GATING.

Gating the Special Clock for PWM 2 (0: mask, 1: pass).

R/W

0x0

PWM_CH2 ACT_STA.
PWM Channel 2 Active State.

0: Low Level, 1: High Level.

R/W

0x0

PWM_CH2_EN.
PWM Channel 2 Enable.

0: Disable, 1: Enable.

3:0

R/W

0x0

PWM_CH2_ PRESCAL.

PWM Channel 2 Prescalar.

These bits should be setting before the PWM Channel 2 clock
gate on.

0000: /1

0001: /2

0010: /4

0011: /8
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0100: /16
0101: /32
0110: /64

others: /

1.12.4.6.

PWM CHANNEL 2 PERIOD REGISTER

Offset:0x24

Register Name: PWM_CH2_PERIOD

Bit

Read/Write

Default/Hex

Description

31:16

R/W

PWM_CH2_ENTIRE_CYS

Number of the entire cycles in the PWM clock.

0=1cycle

1=2cycles

N = N+1 cycles

If the register need to be modified dynamically, the PCLK should

be faster than the PWM CLK (PWM CLK = 24MHz/prescale).

15:0

R/W

PWM_CH2_ENTIRE_ACT_CYS

Number of the active cycles in the PWM clock.
0=0cycle

1=1cycles

N = N cycles

Notes: When the active cycles are larger than the period cycles, the duty cycle is 100%.

1.12.4.7.

PWM CHANNEL 3 CONTROL REGISTER (DEFAULT: 0X00000000)

Offset:0x30

Register Name: PWM_CH3_CTRL

Bit

Read/Write

Default/Hex

Description

31:29

/

/

/

28

R

0x0

PWM3_RDY.
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PWMS3 period register ready.
0: PWMB3 period register is ready to write;

1: PWM3 period register is busy.

27:12 / / /

PWM3_PIN_STATUS.

When PWM is disable, two output pins’ status can be changed.
00: both low

11:10 R/W 0x0
01: pin O is high, pin 1 is low
10: pin O is low, pin 1 is high

11: both high

9 / / /

PWM_CH3_PUL_START.

PWM Channel 3 pulse output start.

0: no effect, 1: output 1 pulse.

8 R/W 0x0 The pulse width should be according to the period 3 register
[15:0], and the pulse state should be according to the active
state.

After the pulse is finished, the bit will be cleared automatically.

PWM_CHANNEL3 MODE.
7 R/W 0x0
0: cycle mode, 1: pulse mode.

SCLK_CH3_GATING.
6 R/W 0x0
Gating the Special Clock for PWM 3 (0: mask, 1: pass).

PWM_CH3 ACT_STA.
5 R/W 0x0 PWM Channel 3 Active State.

0: Low Level, 1: High Level.

PWM_CH3 EN.
4 R/W 0x0 PWM Channel 3 Enable.

0: Disable, 1: Enable.

3:0 R/W 0x0 PWM_CH3_PRESCAL.
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PWM Channel 3 Prescalar.

These bits should be setting before the PWM Channel 3 clock
gate on.

0000: /1

0001: /2

0010: /4

0011: /8

0100: /16

0101:/32

0110: /64

others: /

1.12.4.8. PWM CHANNEL 3 PERIOD REGISTER
Offset:0x34 Register Name: PWM_CH3_PERIOD
Bit Read/Write Default/Hex Description
PWM_CH3_ENTIRE_CYS
Number of the entire cycles in the PWM clock.
0=1cycle
1=2cycles
31:16 R/W X
N = N+1 cycles
If the register need to be modified dynamically, the PCLK should
be faster than the PWM CLK (PWM CLK = 24MHz/prescale).
PWM_CH3_ENTIRE_ACT_CYS
Number of the active cycles in the PWM clock.
0 =0cycle
15:0 R/W X
1=1cycles
N = N cycles
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Notes: When the active cycles are larger than the period cycles, the duty cycle is 100%.
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1.13. DMA

1.13.1. OVERVIEW

The chip supports 16 DMA channels, with each channel capable of generateing interrupts. Related DMA

channel configuration is saved in DDR or SRAM.

1.13.2. DRQ TYPE AND PORT

Source DRQ Type Destination DRQ Type
port0 SRAM port0 SRAM
portl SDRAM portl SDRAM
port2 / port2 /
port3 DAUDIO_0-RX port3 DAUDIO_0O-TX
port4 DAUDIO_1-RX port4 DAUDIO_1-TX
port5 NANDO port5 NANDO
port6 UARTO-RX port6 UARTO-TX
port7 UART1-RX port7 UART1-TX
port8 UART2-RX port8 UART2-TX
port9 UART3-RX port9 UART3-TX
port10 UART4-RX port10 UART4-TX
portll portll TCON_O
portl2 portl2 TCON_1
portl3 HDMI DDC portl3 HDMI DDC
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portl4 HDMI AUDIO portl4 HDMI AUDIO
portl5 AUDIO CODEC portl5 AUDIO CODEC
portl6 SS-RX portl6 SS-TX
port17 DRD_EP1 portl7 DRD_EP1
port18 DRD_EP2 port18 DRD_EP2
port19 DRD_EP3 portl9 DRD_EP3
port20 DRD_EP4 port20 DRD_EP4
port21 DRD_EP5 port21 DRD_EP5
port22 UART5-RX port22 UART5-TX
port23 SPI_0-RX port23 SPI_0-TX
port24 SPI_1-RX port24 SPI_1-TX
port25 SPI_2-RX port25 SPI_2-TX
port26 SPI_3-RX port26 SPI_3-TX
port27 TP port27
port28 NAND1 port28 NAND1
port29 / port29 /
Port30 DIGITAL MIC Port30 DIGITAL MIC
1.13.3. DMA REGISTER LIST
Module Name Base Address
DMA 0x01C02000
Register Name Offset Description
DMA_ IRQ_EN_REGO 0x0 DMA IRQ Enable Register 0
DMA IRQ_EN _REG1 0x4 DMA IRQ Enable Register 1
DMA_IRQ_PEND_REGO 0x10 DMA IRQ Pending Register 0
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DMA IRQ_PEND_REG1 0x14 DMA IRQ Pending Register 1
DMA_ STA REG 0x30 DMA Status Register
DMA_EN REG 0x100+N*0x40 DMA Enable Register (N=0~15)
DMA PAU_REG 0x100+N*0x40+0x4 DMA Pause Register(N=0~15)
DMA_STAR_ADDR_REG 0x100+N*0x40+0x8 DMA Start Address Register(N=0~15)
DMA_CFG_REG 0x100+N*0x40+0xC DMA Configuration Register(N=0~15)
DMA_CUR_SRC_REG 0x100+N*0x40+0x10 DMA Current Source Register(N=0~15)
DMA_CUR_DEST_REG 0x100+N*0x40+0x14 DMA Current Destination Register(N=0~15)
DMA_BCNT_LEFT_REG 0x100+N*0x40+0x18 DMA Byte Counter Left Register(N=0~15)
DMA_PARA_REG 0x100+N*0x40+0x1C DMA Parameter Register(N=0~15)

1.13.4. DMA REGISTER DESCRIPTION

1.13.4.1. DMAIRQ ENABLE REGISTER 0 (DEFAULT: 0X00000000)

Offset:0x0 Register Name: DMA_IRQ_EN_REGO

Bit Read/Write Default/Hex Description

31 / / /
DMA7_QUEUE_IRQ_EN

30 R/W 0x0 DMA 7 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA7_PKG_IRQ_EN

29 R/W 0x0 DMA 7 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA7_HLAF_IRQ_EN

28 R/W 0x0 DMA 7 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

27 / / /
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26

R/W

0x0

DMA6_QUEUE_IRQ_EN
DMA 6 Queue End Transfer Interrupt Enable.

0: Disable, 1: Enable.

25

R/W

0x0

DMA6_PKG_IRQ_EN

DMA 6 Package End Transfer Interrupt Enable.

0: Disable, 1: Enable.

24

R/W

0x0

DMA6_HLAF_IRQ_EN

DMA 6 Half Package Transfer Interrupt Enable.

0: Disable, 1: Enable.

23

/

22

R/W

0x0

DMA5_QUEUE_IRQ_EN
DMA 5 Queue End Transfer Interrupt Enable.

0: Disable, 1: Enable.

21

R/W

0x0

DMA5_PKG_IRQ_EN

DMA 5 Package End Transfer Interrupt Enable.

0: Disable, 1: Enable.

20

R/W

0x0

DMAS5_HLAF_IRQ_EN

DMA 5 Half package Transfer Interrupt Enable.

0: Disable, 1: Enable.

19

/

18

R/W

0x0

DMA4_QUEUE_IRQ_EN
DMA 4 Queue End Transfer Interrupt Enable.

0: Disable, 1: Enable.

17

R/W

0x0

DMA4_PKG_IRQ_EN

DMA 4 Package End Transfer Interrupt Enable.

0: Disable, 1: Enable.

16

R/W

0x0

DMA4_HLAF_IRQ_EN

DMA 4 Half Package Transfer Interrupt Enable.

0: Disable, 1: Enable.
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15 / / /
DMA3_QUEUE_IRQ_EN

14 R/W 0x0 DMA 3 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA3_PKG_IRQ_EN

13 R/W 0x0 DMA 3 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA3_HLAF_IRQ_EN

12 R/W 0x0 DMA 3 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

11 / / /
DMA2_QUEUE_IRQ_EN

10 R/W 0x0 DMA 2 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA2_PKG_IRQ_EN

9 R/W 0x0 DMA 2 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA2_HLAF IRQ_EN

8 R/W 0x0 DMA 2 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

7 / / /
DMA1_QUEUE_IRQ_EN

6 R/W 0x0 DMA 1 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA1_PKG_IRQ_EN

5 R/W 0x0 DMA 1 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA1_HLAF IRQ_EN

4 R/W 0x0
DMA 1 Half Package Transfer Interrupt Enable.
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0: Disable, 1: Enable.
3 / / /
DMAO_QUEUE_IRQ_EN
2 R/W 0x0 DMA 0 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMAO_PKG_IRQ_EN
1 R/W 0x0 DMA 0 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMAO_HLAF_IRQ_EN
0 R/W 0x0 DMA 0 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable
1.13.4.2. DMAIRQ ENABLE REGISTER 1 (DEFAULT: 0X00000000)
Offset:0x4 Register Name: DMA_IRQ_EN_REG1
Bit Read/Write Default/Hex Description
31 / / /
DMA15_QUEUE_IRQ_EN
30 R/W 0x0 DMA 15 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA15 PKG_IRQ_EN
29 R/W 0x0 DMA 15 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA15_HLAF_IRQ_EN
28 R/W 0x0 DMA 15 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.
27 / / /
DMA14_QUEUE_IRQ_EN
26 R/W 0x0 DMA 14 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
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DMA14 PKG_IRQ_EN

25 R/W 0x0 DMA 14 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA14 HLAF_IRQ_EN

24 R/W 0x0 DMA 14 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

23 / / /
DMA13_QUEUE_IRQ_EN

22 R/W 0x0 DMA 13 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA13 PKG_IRQ_EN

21 R/W 0x0 DMA 13 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA13_HLAF_IRQ_EN

20 R/W 0x0 DMA 13 Half package Transfer Interrupt Enable.
0: Disable, 1: Enable.

19 / / /
DMA12_QUEUE_IRQ_EN

18 R/W 0x0 DMA 12 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA12_PKG_IRQ_EN

17 R/W 0x0 DMA 12 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA12_HLAF_IRQ_EN

16 R/W 0x0 DMA 12 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

15 / / /
DMA11l_QUEUE_IRQ_EN

14 R/W 0x0
DMA 11 Queue End Transfer Interrupt Enable.
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0: Disable, 1: Enable.
DMA11 PKG_IRQ_EN

13 R/W 0x0 DMA 11 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA1l_HLAF_IRQ_EN

12 R/W 0x0 DMA 11 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

11 / / /
DMA10_QUEUE_IRQ_EN

10 R/W 0x0 DMA 10 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA10_PKG_IRQ_EN

9 R/W 0x0 DMA 10 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA10_HLAF_IRQ_EN

8 R/W 0x0 DMA 10 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

7 / / /
DMA9_QUEUE_IRQ_EN

6 R/W 0x0 DMA 9 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA9 PKG_IRQ_EN

5 R/W 0x0 DMA 9 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA9_HLAF_IRQ_EN

4 R/W 0x0 DMA 9 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

3 / / /

2 RW 0x0 DMA8_QUEUE_IRQ_EN
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DMA 8 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA8_PKG_IRQ_EN
1 R/W 0x0 DMA 8 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
DMA8_HLAF_IRQ_EN
0 R/W 0x0 DMA 8 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable
1.13.4.3. DMA IRQ PENDING STATUS REGISTER 0 (DEFAULT: 0X00000000)
Offset:0x10 Register Name: DMA_IRQ_PEND_REGO
Bit Read/Write Default/Hex Description
31 / / /
DMA7_QUEUE_IRQ_PEND.
DMA 7 Queue End Transfer Interrupt Pending. Set 1 to the bit will
30 RW 0x0
clear it.
0: No effect, 1. Pending.
DMA7_PKG_IRQ_PEND
DMA 7 Package End Transfer Interrupt Pending. Set 1 to the bit will
29 R/W 0x0
clear it.
0: No effect, 1. Pending.
DMA7_HLAF_IRQ_PEND.
DMA 7 Half Package Transfer Interrupt Pending. Set 1 to the bit will
28 R/W 0x0
clear it.
0: No effect, 1: Pending.
27 / / /
DMA6_QUEUE_IRQ_PEND.
26 R/W 0x0 DMA 6 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.
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0: No effect, 1: Pending.

25

R/W

0x0

DMA6_PKG_IRQ_PEND
DMA 6 Package End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

24

R/W

0x0

DMA6_HLAF_IRQ_PEND.
DMA 6 Half Package Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

23

/

22

R/W

0x0

DMA5 QUEUE_IRQ_PEND.
DMA 5 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

21

R/W

0x0

DMA5_PKG_IRQ_PEND
DMA 5 Package End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

20

R/W

0x0

DMA5_HLAF_IRQ_PEND.
DMA 5 Half Package Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

19

/

18

R/W

0x0

DMA4_QUEUE_IRQ_PEND.
DMA 4 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

17

R/W

0x0

DMA4_PKG_IRQ_PEND

DMA 4 Package End Transfer Interrupt Pending. Set 1 to the bit will
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clear it.

0: No effect, 1. Pending.

16 R/W

0x0

DMA4_HLAF_IRQ_PEND.
DMA 4 Half Package Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

15 /

/

14 R/W

0x0

DMA3_QUEUE_IRQ_PEND.
DMA 3 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

13 R/W

0x0

DMA3_PKG_IRQ_PEND
DMA 3 Package End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

12 R/W

0x0

DMA3_HLAF_IRQ_PEND.
DMA 3 Half Package Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

11 /

/

10 R/W

0x0

DMA2_QUEUE_IRQ_PEND.
DMA 2 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

0x0

DMA2_PKG_IRQ_PEND
DMA 2 Package End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

0x0

DMA2_HLAF_IRQ_PEND.
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DMA 2 Half Package Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

/

0x0

DMA1_QUEUE_IRQ_PEND.
DMA 1 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

0x0

DMA1l_PKG_IRQ_PEND
DMA 1 Package End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

0x0

DMA1_HLAF_IRQ_PEND.
DMA 1 Half Package Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

/

0x0

DMAO_QUEUE_IRQ_PEND.
DMA 0 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

0x0

DMAO_PKG_IRQ_PEND
DMA 0 Package End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

0x0

DMAO_HLAF_IRQ_PEND.
DMA 0 Half Package Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.
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DMA IRQ PENDING STATUS REGISTER 1 (DEFAULT: 0X00000000)

Offset:0x14

Register Name: DMA_IRQ_PEND_REG1

Bit

Read/Write

Default/Hex

Description

31

/

/

/

30

R/W

0x0

DMA15_QUEUE_IRQ_PEND.
DMA 15 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

29

R/W

0x0

DMA15_PKG_IRQ_PEND
DMA 15 Package End Transfer Interrupt Pending. Set 1 to the bit
will clear it.

0: No effect, 1. Pending.

28

R/W

0x0

DMA15 HLAF_IRQ_PEND.
DMA 15 Half Package Transfer Interrupt Pending. Set 1 to the bit
will clear it.

0: No effect, 1. Pending.

27

/

26

R/W

0x0

DMA14 QUEUE_IRQ_PEND.
DMA 14 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

25

R/W

0x0

DMA14 PKG_IRQ_PEND
DMA 14 Package End Transfer Interrupt Pending. Set 1 to the bit
will clear it.

0: No effect, 1: Pending.

24

R/W

0x0

DMA14 HLAF_IRQ_PEND.
DMA 14 Half Package Transfer Interrupt Pending. Set 1 to the bit

will clear it.
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0: No effect, 1: Pending.

23

/

22

R/W

0x0

DMA13_QUEUE_IRQ_PEND.
DMA 13 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

21

R/W

0x0

DMA13 PKG_IRQ_PEND
DMA 13 Package End Transfer Interrupt Pending. Set 1 to the bit
will clear it.

0: No effect, 1: Pending.

20

R/W

0x0

DMA13_HLAF_IRQ_PEND.
DMA 13 Half Package Transfer Interrupt Pending. Set 1 to the hit
will clear it.

0: No effect, 1: Pending.

19

/

18

R/W

0x0

DMA12_QUEUE_IRQ_PEND.
DMA 12 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

17

R/W

0x0

DMA12_PKG_IRQ_PEND
DMA 12 Package End Transfer Interrupt Pending. Set 1 to the bit
will clear it.

0: No effect, 1. Pending.

16

R/W

0x0

DMA12 HLAF_IRQ_PEND.
DMA 12 Half Package Transfer Interrupt Pending. Set 1 to the bit
will clear it.

0: No effect, 1. Pending.

15

/

14

R/W

0x0

DMA11_QUEUE_IRQ_PEND.
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DMA 11 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

13

R/W

0x0

DMA11_PKG_IRQ_PEND
DMA 11 Package End Transfer Interrupt Pending. Set 1 to the bit
will clear it.

0: No effect, 1: Pending.

12

R/W

0x0

DMA11l_HLAF_IRQ_PEND.
DMA 11 Half Package Transfer Interrupt Pending. Set 1 to the bit
will clear it.

0: No effect, 1: Pending.

11

/

10

R/W

0x0

DMA10_QUEUE_IRQ_PEND.
DMA 10 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1: Pending.

R/W

0x0

DMA10_PKG_IRQ_PEND
DMA 10 Package End Transfer Interrupt Pending. Set 1 to the bit
will clear it.

0: No effect, 1: Pending.

R/W

0x0

DMA10 HLAF IRQ_PEND.
DMA 10 Half Package Transfer Interrupt Pending. Set 1 to the hit
will clear it.

0: No effect, 1: Pending.

/

R/W

0x0

DMA9 QUEUE_IRQ_PEND.
DMA 9 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.
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R/W

0x0

DMA9_PKG_IRQ_PEND
DMA 9 Package End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

R/W

0x0

DMA9 HLAF_IRQ_PEND.
DMA 9 Half Package Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

/

R/W

0x0

DMA8_QUEUE_IRQ_PEND.
DMA 8 Queue End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

R/W

0x0

DMA8_PKG_IRQ_PEND
DMA 8 Package End Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

R/W

0x0

DMA8_HLAF_IRQ_PEND.
DMA 8 Half Package Transfer Interrupt Pending. Set 1 to the bit will
clear it.

0: No effect, 1. Pending.

1.13.4.5.

DMA STATUS REGISTER (DEFAULT: 0X00000000)

Offset:0x30

Register Name: DMA_STA_REG

Bit

Read/Write

Default/Hex

Description

31:16

/

/

/

15

RO

0x0

DMA15_STATUS

DMA Channel 15 Status.

0: Idle, 1: Busy.
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14

RO

0x0

DMA14_STATUS

DMA Channel 14 Status.

0: Idle, 1: Busy.

13

RO

0x0

DMA13_STATUS

DMA Channel 13 Status.

0: Idle, 1: Busy.

12

RO

0x0

DMA12_STATUS

DMA Channel 12 Status.

0: Idle, 1: Busy.

11

RO

0x0

DMA11_STATUS

DMA Channel 11 Status.

0: Idle, 1: Busy.

10

RO

0x0

DMA10_STATUS

DMA Channel 10 Status.

0: Idle, 1: Busy.

RO

0x0

DMA9_STATUS
DMA Channel 9 Status.

0: Idle, 1: Busy.

RO

0x0

DMA8_STATUS
DMA Channel 8 Status.

0: Idle, 1: Busy.

RO

0x0

DMA7_STATUS
DMA Channel 7 Status.

0: Idle, 1: Busy.

RO

0x0

DMAG6_STATUS
DMA Channel 6 Status.

0: Idle, 1: Busy.

RO

0x0

DMAS5_STATUS

DMA Channel 5 Status.
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0: Idle, 1: Busy.
DMA4_STATUS

4 RO 0x0 DMA Channel 4 Status.
0: Idle, 1: Busy.
DMA3_STATUS

3 RO 0x0 DMA Channel 3 Status.
0: Idle, 1: Busy.
DMA2_STATUS

2 RO 0x0 DMA Channel 2 Status.
0: Idle, 1: Busy.
DMA1_STATUS

1 RO 0x0 DMA Channel 1 Status.
0: Idle, 1: Busy.
DMAO_STATUS

0 RO 0x0 DMA Channel O Status.
0: Idle, 1: Busy.

1.13.4.6. DMA CHANNEL ENABLE REGISTER (DEFAULT: 0X00000000)
Offset:0x100+N*0x40+0x0 Register Name: DMAO_EN_REG
(N=0~15)
Bit Read/Write Default/Hex Description
31:1 / / /

DMA_EN.

0 R/W 0x0 DMA Channel Enable
0: Disable, 1: Enable.

1.13.4.7. DMA CHANNEL PAUSE REGISTER (DEFAULT: 0X00000000)

Offset:0x100+N*0x40+0x4

(N=0~15)

Register Name: DMA_PAU_REG
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Bit Read/Write Default/Hex Description
311 / / /
DMA_PAUSE.
0 R/W 0x0 Pausing DMA Channel Transfer Data.
0: Resume Transferring, 1: Pause Transferring.
1.13.4.8. DMA CHANNEL START ADDRESS REGISTER

Offset:0x100+N*0x40+0x8

Register Name: DMA_STAR_ADDR_REG

(N=0~15)
Bit Read/Write Default/Hex Description
DMA_START_ADDR
31.0 R/W X
DMA Channel Start Address.
1.13.4.9. DMA CHANNEL CONFIGURATION REGISTER (DEFAULT: 0X00000000)
Offset:0x100+N*0x40+0xC Register Name: DMA_CFG_REG
(N=0~15)
Read Description
Bit Default/Hex
/Write

31:27 / / /
DMA _DEST DATA WIDTH.
DMA Destination Data Width.
00: 8-hit

26:25 RO 0x0
01: 16-bit
10: 32-bit
11:/
DMA _DEST BST_LEN.
DMA Destination Burst Length.

24:23 RO 0x0
00:1
10: 8
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11:/

DMA_ADDR_MODE.

DMA Destination Address Mode
0x0: Linear Mode

22:21 RO 0x0
0x1: 10 Mode
ox2:/

0x3:/

DMA_DEST _DRQ_TYPE.
20:16 RO 0x0 DMA Destination DRQ Type

See DRQ Type and Port for details.

15:11 / / /

DMA_SRC_DATA WIDTH.
DMA Source Data Width.
00: 8-bit

10:9 RO 0x0
01: 16-bit
10: 32-bit

11:/

DMA_SRC_BST_LEN.
DMA Source Burst Length.
8:7 RO 0x0 00:1

10: 8

11:/

DMA_SRC _ADDR_MODE.
DMA Source Address Mode
0x0: Linear Mode

6:5 RO 0x0
0x1: 10 Mode
ox2:/

0x3:/

4:0 RO 0x0 DMA_SRC_DRQ_TYPE.

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 235/944



&

Allwinner
Technology

DMA Source DRQ Type

See DRQ Type and Port for details.

Notes:

1) If the DRQ type is dram, then, the corresponding burst length will be fixed, and the options will be invalid.

2) The address of the DMA Channel Configuration Register must be word-aligned.

1.13.4.10. DMA CHANNEL CURRENT SOURCE ADDRESS REGISTER

Offset:0x100+N*0x40+0x10

Register Name: DMA_CUR_SRC_REG

(N=0~15)
Bit Read/Write Default/Hex Description
DMA_CUR_SRC.
31.0 RO 0x0
DMA Channel Current Source Address, read only.

Notes: The address of the DMA Channel Current Source Address Register must be word-aligned.

1.13.4.11. DMA CHANNEL CURRENT DESTINATION ADDRESS REGISTER

Offset:0x100+N*0x40+0x14

Register Name: DMA_CUR_DEST_REG

(N=0~15)
Bit Read/Write Default/Hex Description
DMA_CUR_DEST.
31.0 RO 0x0
DMA Channel Current Destination Address, read only.

Notes: The address of the DMA Channel Current Destination Address Register must be word-aligned.

1.13.4.12. DMA CHANNEL BYTE COUNTER LEFT REGISTER

Offset:0x100+N*0x40+0x18

Register Name: DMA_BCNT_LEFT_REG

(N=0~15)
Bit Read/Write Default/Hex Description
31:25 / / /
DMA_BCNT_LEFT.
24:0 RO 0x0

DMA Channel Byte Counter Left, read only.
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Notes: The address of the DMA Channel Byte Counter Left Register must be word-aligned.

1.13.4.13. DMA PARAMETER REGISTER

Offset:0x100+N*0x40+0x1C Register Name: DMA_PARA_REG
(N=0~15)
Bit Read/Write Default/Hex Description
31:16 / / /
DATA_BLK_SIZE.
15:8 RO 0x0
Data Block Size N.
WAIT_CYC.
7:0 RO 0x0
Wait Clock Cycles n.
Notes:

1) The number of data block size usually depends on the capacity of the device’s FIFO in the practical

application.

2) The data block size must be multiple of burst*width (byte). For example: if burst is 4 and the width is
32-bit, so the data block size must be m*16(byte), i.,e. N=m * 16.

3) When DMA controller has completed transferring N bytes data, and waiting n clock cycles to check the

DRQ signal.

4) This register is only effective to devices, and the Data Block Size N should be 0 if it is less than 32.
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1.14. GIC

For details about GIC, please refer to the GIC PL400 technical reference manual and ARM GIC

Architecture Specification V2.0.

1.14.1. INTERRUPT SOURCE

Interrupt Source SRC Vector Description
SGI0 0 0x0000 SGI 0 interrupt
SGI1 1 0x0004 SGI 1 interrupt
SGI 2 2 0x0008 SGI 2 interrupt
SGI 3 3 0x000C SGI 3 interrupt
SGl 4 4 0x0010 SGI 4 interrupt
SGI 5 5 0x0014 SGI 5 interrupt
SGI 6 6 0x0018 SGI 6 interrupt
SGI7 7 0x001C SGI 7 interrupt
SGI 8 8 0x0020 SGI 8 interrupt
SGI9 9 0x0024 SGI 9 interrupt
SGI 10 10 0x0028 SGI 10 interrupt
SGI 11 11 0x002C SGI 11 interrupt
SGI 12 12 0x0030 SGI 12 interrupt
SGI 13 13 0x0034 SGI 13 interrupt
SGl 14 14 0x0038 SGI 14 interrupt
SGI 15 15 0x003C SGI 15 interrupt
PPI O 16 0x0040 PPI O interrupt
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Interrupt Source SRC Vector Description
PPI 1 17 0x0044 PPI 1 interrupt
PPI 2 18 0x0048 PPI 2 interrupt
PPI 3 19 0x004C PPI 3 interrupt
PPl 4 20 0x0050 PPI 4 interrupt
PPI5 21 0x0054 PPI1 5 interrupt
PPI 6 22 0x0058 PPI 6 interrupt
PPI17 23 0x005C PPI 7 interrupt
PPI 8 24 0x0060 PPI 8 interrupt
PPI 9 25 0x0064 PPI 9 interrupt
PPI 10 26 0x0068 PPI 10 interrupt
PPI 11 27 0x006C PPI 11 interrupt
PPI 12 28 0x0070 PPI 12 interrupt
PPI 13 29 0x0074 PPI 13 interrupt
PPI 14 30 0x0078 PPI 14 interrupt
PPI 15 31 0x007C PPI 15 interrupt
UART O 32 0x0080 UART 0 interrupt
UART 1 33 0x0084 UART 1 interrupt
UART 2 34 0x0088 UART 2 interrupt
UART 3 35 0x008C UART 3 interrupt
UART 4 36 0x0090 UART 4 interrupt
UART 5 37 0x0094 UART 5 interrupt
TWIO 38 0x0098 TWI O interrupt
TWI 1 39 0x009C TWI 1 interrupt
TWI 2 40 0x00A0 TWI 2 interrupt
TWI 3 41 0x00A4 TWI 3 interrupt
/ 42 0x00A8 /
PA_EINT 43 0X00AC PA_EINT interrupt
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Interrupt Source SRC Vector Description
/ 44 0x00B0O /
DAUDIO-0 45 0x00B4 DAUDIO-0 interrupt
DAUDIO-1 46 0x00B8 DAUDIO-1 interrupt
PB_EINT 47 0x00BC PB_EINT interrupt
PE_EINT 48 0x00CO0 PE_EINT interrupt
PG_EINT 49 0x00C4 PG_EINT interrupt
Timer 0 50 0x00C8 Timer O interrupt
Timer 1 51 0x00CC Timer 1 interrupt
Timer 2 52 0x00DO0 Timer 2 interrupt
Timer 3 53 0x00D4 Timer 3 interrupt
Timer 4 54 0x00D8 Timer 4 interrupt
Timer 5 55 0x00DC Timer 5 interrupt
Watchdog 4 56 0x00EO Watchdog 4 interrupt
Watchdog 1 57 0x00E4 Watchdog 1 interrupt
Watchdog 2 58 0x0OOES8 Watchdog 2 interrupt
Watchdog 3 59 Ox00EC Watchdog 3 interrupt
Touch Panel 60 0x00F0 Touch Panel interrupt
Audio Codec 61 0x00F4 Analogy Audio Codec interrupt
LRADC 62 Ox00F8 LRADC interrupt
/ 63 0x00FC /
External NMI 64 0x100 External Non-Mask Interrupt
/ 65 0x104 /
/ 66 0x108 /
/ 67 0x010C /
/ 68 0x0110 /
/ 69 0x0114 /
/ 70 0x0118 /
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Interrupt Source SRC Vector Description
/ 71 0x011C /
/ 72 0x0120 /
/ 73 0x0124 /
/ 74 0x0128 /
/ 75 0x012C /
/ 76 0x0130 /
/ 77 0x0134 /
/ 78 0x0138 /
/ 79 0x013C /
/ 80 0x0140 /
/ 81 0x0144 /
DMA 82 0x0148 DMA channel interrupt
HS Timer O 83 0x014C HS Timer O interrupt
HS Timer 1 84 0x0150 HS Timer 1 interrupt
HS Timer 2 85 0x0154 HS Timer 2 interrupt
HS Timer 3 86 0x0158 HS Timer 3 interrupt
/ 87 0x015C /
TZASC 88 0x0160 TZASC interrupt
/ 89 0x0164 /
VE 20 0x0168 VE interrupt
DIG_MIC 91 0x016C DIG_MIC interrupt
SD/MMC 0 92 0x0170 SD/MMC Host Controller O interrupt
SD/MMC 1 93 0x0174 SD/MMC Host Controller 1 interrupt
SD/MMC 2 94 0x0178 SD/MMC Host Controller 2 interrupt
SD/MMC 3 95 0x017C SD/MMC Host Controller 3 interrupt
/ 96 0x0180 /
SPIO 97 0x0184 SPI 0 interrupt
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Interrupt Source SRC Vector Description
SPI'1 98 0x0188 SPI 1 interrupt
SPI 2 99 0x018C SPI 2 interrupt
SPI3 100 0x0190 SPI 3 interrupt
NAND1 101 0x0194 NAND1 Flash Controller interrupt
NANDO 102 0x0198 NANDO Flash Controller interrupt
USB -DRD 103 0x019C USB-DRD interrupt
USB-EHCIO 104 0x01A0 USB-EHCIO interrupt
USB-OHCIO 105 0x01A4 USB-OHCIO interrupt
USB-EHCI1 106 0x01A8 USB-EHCI1 interrupt
USB-OHCI1 107 0x01AC USB-OHCI1 interrupt
/ 108 0x01BO /
USB-OHCI2 109 0x01B4 USB-OHCI2 interrupt
/ 110 0x01B8 /
/ 111 0x01BC /
SS 112 0x01CO0 Security System interrupt
TS 113 0x01C4 TS interrupt
/ 114 0x01C8 /
MP 115 0x01CC MP interrupt
CSI-0 116 0x01DO0 CSI 0 interrupt
CSI-1 117 0x01D4 CSI 1 interrupt
LCD-0 118 0x01D8 LCD Controller interrupt
LCD-1 119 0x01DC LCD Controller interrupt
HDMI 120 Ox01EO HDMI interrupt
/ 121 Ox01E4 /
/ 122 O0x01E8 /
DRC 0/1 123 O0x01EC DRC 0/1 interrupt
DEU 0/1 124 0x01F0 DEU 0/1 interrupt
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Interrupt Source SRC Vector Description
DE_FEO 125 0x01F4 DE_FEOQ interrupt
DE_FE1 126 0x01F8 DE_FEL1 interrupt
DE_BEO 127 0x01FC DE_BEOQ interrupt
DE_BE1l 128 0x0200 DE_BEL1 interrupt
GPU 129 0x0204 GPU interrupt
/ 130 0x0208 /
/ 131 0x020C /
/ 132 0x0210 /
/ 133 0x0214 /
/ 134 0x0218 /
/ 135 0x021C /
/ 136 0x0220 /
/ 137 0x0224 /
/ 138 0x0228 /
/ 139 0x022C /
CTIO 140 0x0230 CTIO interrupt
CTI1 141 0x0234 CTI1 interrupt
CTI2 142 0x0238 CTI2 interrupt
CTI3 143 0x023C CTI3 interrupt
COMMTXO 144 0x0240 COMMTXO interrupt
COMMTX1 145 0x0244 COMMTXL1 interrupt
COMMTX2 146 0x0248 COMMTX2 interrupt
COMMTX3 147 0x024C COMMTX3 interrupt
COMMRXO0 148 0x0250 COMMRXO interrupt
COMMRX1 149 0x0254 COMMRX1 interrupt
COMMRX2 150 0x0258 COMMRX2 interrupt
COMMRX3 151 0x025C COMMRXS interrupt
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Interrupt Source SRC Vector Description
PMUO 152 0x0260 PMUO interrupt
PMU1 153 0x0264 PMUL1 interrupt
PMU2 154 0x0268 PMU?2 interrupt
PMU3 155 0x026C PMU3 interrupt
AXI_ERROR 156 0x0270 AXI_ERROR interrupt
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1.15. RTC

1.15.1. OVERVIEW

The Real Time Clock (RTC) is for calendar usage. It is built around a 30-bit counter and used to count elapsed
time in YY-MM-DD and HH-MM-SS. The unit can operate using the backup battery while the system power is

off. Besides, it features a built-in leap year generator and an independent power pin (RTC_VIO).

The alarm can generate an alarm signal at a specific time in normal operation mode as well as power-off mode.
In normal operation mode, both the alarm interrupt and the power management wakeup are activated, while in
power-off mode, only power management wakeup signal is activated. There are two kinds of alarm supported.
Alarm 0 is a general alarm, whose counter is based on second, and Alarm 1 is a weekly alarm, whose counter

is based on the real time.
The 32768Hz oscillator is used only to provide a low power, accurate reference for the RTC.

The General Purpose Registers can be flag registers, and they can save the values when VDD _RTC is

powered on.
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1.15.2.

RTC REGISTER LIST

Module Name

Base Address

RTC 0x01F00000
Register Name Offset Description

LOSC_CTRL_REG 0x0 Low Oscillator Control Register |
LOSC_AUTO_SWT_STA REG 0x4 LOSC Auto Switch Status Register
INTOSC_CLK_PRESCAL_REG 0x8 Internal OSC Clock Prescalar Register
RTC_YY_MM_DD_REG 0x10 RTC Year-Month-Day Register
RTC_HH_MM_SS REG 0x14 RTC Hour-Minute-Second Register
ALARMO_COUNTER_REG 0x20 Alarm 0 Counter Register
ALARMO_CUR_VLU_REG 0x24 Alarm O Counter Current Value Register
ALARMO_ENABLE_REG 0x28 Alarm 0 Enable Register
ALARMO_IRQ_EN 0x2C Alarm 0 IRQ Enable Register
ALARMO_IRQ_STA_REG 0x30 Alarm 0 IRQ Status Register
ALARM1 WK_HH_MM-SS 0x40 Alarm 1 Week HMS Register
ALARM1_ENABLE_REG 0x44 Alarm 1 Enable Register
ALARM1 IRQ_EN 0x48 Alarm 1 IRQ Enable Register
ALARM1 IRQ_STA REG 0x4C Alarm 1 IRQ Status Register
ALARM_CONFIG_REG 0x50 Alarm Config Register
GP_DATA REG 0x100 + N*Ox4 | General Purpose Register (N=0~15)
GPL_HOLD _OUTPUT_REG 0x180 GPL Hold Output Register
GPM_HOLD_OUTPUT_REG 0x184 GPM Hold Output Register
VDD_RTC_REG 0x190 VDD RTC Regulate Register
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1.15.3. RTC REGISTER DESCRIPTION

1.15.3.1. LOSC CONTROL (DEFAULT: 0X00004000)

Offset:0x0 Register Name: LOSC_CTRL_REG
Bit Read/Write Default/Hex Description
31:15 / / /
LOSC_AUTO_SWT_EN.
14 R/W 0x1 LOSC auto switch enable.
0: Disable, 1: Enable.
13:10 / / /
ALM_DDHHMMSS_ACCE.
ALARM DD-HH-MM-SS access.
9 R/W 0x0
After writing the ALARM DD-HH-MM-SS register, this bit is set
and it will be cleared until the real writing operation is finished.
RTC_HHMMSS_ACCE.
RTC HH-MM-SS access.
After writing the RTC HH-MM-SS register, this bit is set and it will
8 R/W 0x0
be cleared until the real writing operation is finished.
After writing the RTC YY-MM-DD register, the YY-MM-DD
register will be refreshed for at most one second.
RTC_YYMMDD_ACCE.
RTC YY-MM-DD access.
After writing the RTC YY-MM-DD register, this bit is set and it will
7 R/W 0x0
be cleared until the real writing operation is finished.
After writing the RTC YY-MM-DD register, the YY-MM-DD
register will be refreshed for at most one second.
6:4 / / /
EXT_LOSC_GSM.
3:2 R/W 0x0
External 32768Hz Crystal GSM.
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00: low
01
10

11: high

/

0x0

LOSC SRC SEL.
LOSC Clock source Select. ‘N’ is the value of Internal OSC Clock

Prescalar register.

0: InternalOSC / N, 1: External 32.768KHz OSC.

Notes:

1) Any bit of [9:7] is set, the RTC HH-MM-SS, YY-MM-DD and ALARM DD-HH-MM-SS register can’t be

written.

2) Internal OSC is about 600 KHz ~700 KHz.

1.15.3.2. LOSC AUTO SWITCH STATUS REGISTER (DEFAULT: 0X00000000)

Offset:0x4 Register Name: LOSC_AUTO_SWT_STA_REG
Bit Read/Write Default/Hex Description
31:2 / / /
LOSC_AUTO_SWT_PEND.
LOSC auto switch pending.
1 R/W 0x0 0: no effect;
1: auto switches pending.
Set 1 to this bit will clear it.
LOSC_SRC_SEL_STA.
Checking LOSC Clock Source Status. ‘N’ is the value of Internal
0 RO 0x0 OSC Clock Prescalar register.
0: InternalOSC / N;
1: External 32.768KHz OSC.
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1.15.3.3. INTERNAL OSC CLOCK PRESCALAR REGISTER (DEFAULT: 0X00000014)
Offset:0x8 Register Name: INTOSC_CLK_PRESCAL_REG
Bit Read/Write Default/Hex Description
31:5 / / /
INTOSC_CLK_PRESCAL.
Internal OSC Clock Prescalar value N.
00000: 1
4:0 R/W 0x14 00001: 2
00010: 3
11111: 32
1.15.3.4. RTC YY-MM-DD REGISTER (DEFAULT: 0X00000000)
Offset:0x10 Register Name: RTC_YY_MM_DD_REG
Bit Read/Write Default/Hex Description
31:23 / / /
LEAP.
Leap Year.
22 R/W 0x0 0: not, 1: Leap year.
This bit can not set by hardware. It should be set or clear by
software.
YEAR.
21:16 R/W X Year.
Range from 0~63.
15:12 / / /
MONTH.
11:8 R/W X Month.
Range from 1~12.
75 / / /
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DAY.
4.0 R/W X Day.

Range from 1~31.

Notes:
1) If the written value is not from 1 to 31 in Day Area, it turns into 31 automatically. Month Area and Year
Area are similar to Day Area.

2) The number of days in different month may be different.

1.15.3.5. RTC HH-MM-SS REGISTER (DEFAULT: 0X00000000)

Offset:0x14 Register Name: RTC_HH_MM_SS REG

Bit Read/Write Default/Hex Description

WK_NO.

Week number.
000: Monday
001: Tuesday
010: Wednesday
31:29 R/W 0x0
011: Thursday
100: Friday
101: Saturday
110: Sunday

111:/

28:21 / / /

HOUR.
20:16 R/W X
Range from 0~23

15:14 / / /

MINUTE.
13:8 R/W X
Range from 0~59

76 / / /
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5:.0

R/W

SECOND.

Range from 0~59

Notes: If the written value is not from 0 to 59 in Second Area, it turns into 59 automatically. Minute Area and

Hour Area are similar to Second Area.

1.15.3.6. ALARM 0 COUNTER REGISTER (DEFAULT: 0X00000000)
Offset:0x20 Register Name: ALARMO_COUNTER_REG
Bit Read/Write Default/Hex Description
ALARMO_COUNTER.
31:0 R/W 0x0
Alarm 0 Counter is Based on Second.
Notes: If the second is set to O, it will be 1 second in fact.
1.15.3.7. ALARM 0 CURRENT VALUE REGISTER
Offset:0x24 Register Name: ALARMO_CUR_VLU_REG
Bit Read/Write Default/Hex Description
ALARMO_CUR_VLU.
31:0 RO X
Check Alarm 0 Counter Current Values.
Notes: If the second is set to O, it will be 1 second in fact.
1.15.3.8. ALARM 0 ENABLE REGISTER (DEFAULT: 0X00000000)
Offset:0x28 Register Name: ALARMO_ENABLE_REG
Bit Read/Write Default/Hex Description
31:1 / / /
ALM_0_EN
Alarm 0 Enable.
If this bit is set to “1”, the Alarm 0 Counter register’s valid bits will
0 R/W 0x0
down count to zero, and the alarm pending bit will be set to “1”.
0: disable,
1: enable.
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1.15.3.9. ALARM 0 IRQ ENABLE REGISTER (DEFAULT: 0X00000000)
Offset:0x2C Register Name: ALARMO_IRQ_EN

Bit Read/Write Default/Hex Description

31:1 / / /
ALARMO_IRQ_EN.
Alarm 0 IRQ Enable.

0 R/W 0x0

0: disable;
1: enable.

1.15.3.10. ALARM 0 IRQ STATUS REGISTER (DEFAULT: 0X00000000)

Offset:0x30

Register Name: ALARMO_IRQ_STA_REG

Bit Read/Write Default/Hex Description

31:1 / / /
ALARMO_IRQ_PEND.
Alarm 0 IRQ Pending bit.
0: No effect;

0 R/W 0x0

1: Pending, alarm O counter value is reached.
If alarm O irqg enable is set to 1, the pending bit will be sent to the
interrupt controller.

1.15.3.11. ALARM 1 WEEK HH-MM-SS REGISTER (DEFAULT: 0X00000000)

Offset:0x40 Register Name: ALARM1_WK_HH_MM-SS
Bit Read/Write Default/Hex Description
31:21 / / /
HOUR.
20:16 R/W X
Range from 0~23.
15:14 / / /
13:8 R/W X MINUTE.
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Range from 0~59.

7:6 /

.

5:0 R/W

SECOND.

Range from 0~59.

Notes: If the written value is not from 0 to 59 in Second Area, it turns into 59 automatically. Minute Area and

Hour Area are similar to Second Area.

1.15.3.12. ALARM 1 ENABLE REGISTER (DEFAULT: 0X00000000)

Offset:0x44

Register Name: ALARM1_EN_REG

Bit Read/Write

Default/Hex

Description

317 /

/

/

0x0

WK6_ALM1_EN.

Week 6 (Sunday) Alarm 1 Enable.

0: Disable;

1: Enable.

If this bit is set to “1”, only when the Alarm 1 Week HH-MM-SS
register valid bits equals to RTC HH-MM-SS register and the
register RTC HH-MM-SS bit [31:29] is 6, the week 6 alarm irq

pending bit will be set to “1”.

0x0

WK5_ALM1_EN.

Week 5 (Saturday) Alarm 1 Enable.

0: Disable;

1: Enable.

If this bit is set to “1”, only when the Alarm 1 Week HH-MM-SS
register valid bits equals to RTC HH-MM-SS register and the
register RTC HH-MM-SS bit [31:29] is 5, the week 5 alarm irq

pending bit will be set to “1”.

0x0

WK4_ALM1_EN.

Week 4 (Friday) Alarm 1 Enable.
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0: Disable, 1: Enable.

If this bit is set to “1”, only when the Alarm 1 Week HH-MM-SS
register valid bits equals to RTC HH-MM-SS register and the
register RTC HH-MM-SS bit [31:29] is 4, the week 4 alarm irq

pending bit will be set to “1”.

WK3_ALM1_EN.

Week 3 (Thursday) Alarm 1 Enable.
0: Disable;

1: Enable.

3 R/W 0x0
If this bit is set to “1”, only when the Alarm 1 Week HH-MM-SS
register valid bits equals to RTC HH-MM-SS register and the
register RTC HH-MM-SS bit [31:29] is 3, the week 3 alarm irq

pending bit will be set to “1”.

WK2_ALM1_EN.

Week 2 (Wednesday) Alarm 1 Enable.
0: Disable;

1: Enable.

2 R/W 0x0
If this bit is set to “1”, only when the Alarm 1 Week HH-MM-SS
register valid bits equals to RTC HH-MM-SS register and the
register RTC HH-MM-SS bit [31:29] is 2, the week 2 alarm irq

pending bit will be set to “1”.

WK1_ALM1_EN.

Week 1 (Tuesday) Alarm 1 Enable.
0: Disable;

1: Enable.

1 R/W 0x0
If this bit is set to “1”, only when the Alarm 1 Week HH-MM-SS
register valid bits equals to RTC HH-MM-SS register and the
register RTC HH-MM-SS bit [31:29] is 1, the week 1 alarm irq

pending bit will be set to “1”.

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 254 /944



&

Allwinner
Technology

R/W

0x0

WKO_ALM1_EN.

Week 0 (Monday) Alarm 1 Enable.

0: Disable;

1: Enable.

If this bit is set to “1”, only when the Alarm 1 Week HH-MM-SS
register valid bits equals to RTC HH-MM-SS register and the
register RTC HH-MM-SS bit [31:29] is 0, the week 0 alarm irq

pending bit will be set to “1”.

1.15.3.13. ALARM 1 IRQ ENABLE REGISTER (DEFAULT: 0X00000000)

Offset:0x48

Register Name: ALARM1_IRQ_EN

Bit Read/Write Default/Hex Description
311 / / /
ALARM1_IRQ_EN.
Alarm 1 IRQ Enable.
0 R/W 0x0
0: disable;
1: enable.

1.15.3.14. ALARM 1 IRQ STATUS REGISTER (DEFAULT: 0X00000000)

Offset:0x4C

Register Name: ALARM1_IRQ_STA REG

Bit Read/Write Default/Hex Description

311 / / /
ALARM1 WEEK_IRQ_PEND.
Alarm 1 Week (0/1/2/3/4/5/6) IRQ Pending.
0: No effect;

0 R/W 0x0

1: Pending, week counter value is reached.
If alarm 1 week irq enable is set to 1, the pending bit will be sent to
the interrupt controller.
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1.15.3.15. ALARM CONFIG REGISTER (DEFAULT: 0X00000000)

Offset:0x50

Register Name: ALARM_CONFIG_REG

Bit Read/Write Default/Hex Description
31:1 / / /
ALARM_WAKEUP.
Configuration of alarm wake up output.
0 R/W 0x0
0: disable alarm wake up output;
1: enable alarm wake up output.

1.15.3.16. GENERAL PURPOSE REGISTER (DEFAULT: 0X00000000))

Offset:0x100+N *0x4

Register Name: GP_DATA_REGn

(N=0~15)
Bit Read/Write Default/Hex Description
GP_DATA.
31:0 R/W 0x0
Data [31:0].
Notes: General purpose register 0/1/2/..../15 value can be stored when VDD_RTC is larger than 1.0v.

1.15.3.17. GPL HOLD OUTPUT REGISTER (DEFAULT: 0X00000000)

Offset:0x180

Register Name: GPL_HOLD_OUTPUT_REG

Bit

Read/Write

Default/Hex

Description

31:9

/

/

/

R/W

0x0

GPL8_HOLD_OUTPUT.

Hold the output of GPIOL8 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.

0: Hold disable

1: Hold enable

R/W

0x0

GPL7_HOLD_OUTPUT.

Hold the output of GPIOL7 when system’s power is changing. The

A31s User Manual (Revision 1.1)

Copyright © 2013 Allwinner Technology. All Rights Reserved.

Page 256 / 944




MAIIwinner
( \

Technology

output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.
0: Hold disable

1: Hold enable

0x0

GPL6_HOLD_OUTPUT.

Hold the output of GPIOL6 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.

0: Hold disable

1: Hold enable

0x0

GPL5_HOLD_OUTPUT.

Hold the output of GPIOL5 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.

0: Hold disable

1: Hold enable

0x0

GPL4_HOLD_OUTPUT.

Hold the output of GPIOL4 when system’s power is changing. The
outputs must be low level (0) or high level (1) or High-Z; any other
output may not hold on.

0: Hold disable

1: Hold enable

0x0

GPL3_HOLD_OUTPUT.

Hold the output of GPIOL3 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.

0: Hold disable

1: Hold enable

0x0

GPL2_HOLD_OUTPUT.
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Hold the output of GPIOL2 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.

0: Hold disable

1: Hold enable

1:0 / / /

1.15.3.18. GPM HOLD OUTPUT REGISTER (DEFAULT: 0X00000000)

Offset:0x184 Register Name: GPM_HOLD_OUTPUT_REG

Bit Read/Write Default/Hex Description

31:8 / / /

GPM7_HOLD_OUTPUT.

Hold the output of GPIOM7 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
7 R/W 0x0
outputs may not hold on.

0: Hold disable

1: Hold enable

GPM6_HOLD_OUTPUT.

Hold the output of GPIOM6 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
6 R/W 0x0
outputs may not hold on.

0: Hold disable

1: Hold enable

GPM5_HOLD_OUTPUT.

Hold the output of GPIOM5 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
5 R/W 0x0
outputs may not hold on.

0: Hold disable

1: Hold enable
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0x0

GPM4_HOLD_OUTPUT.

Hold the output of GPIOM4 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.

0: Hold disable

1: Hold enable

0x0

GPM3_HOLD_OUTPUT.

Hold the output of GPIOM3 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.

0: Hold disable

1: Hold enable

0x0

GPM2_HOLD_OUTPUT.

Hold the output of GPIOM2 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.

0: Hold disable

1: Hold enable

0x0

GPM1_HOLD_OUTPUT.

Hold the output of GPIOM1 when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.

0: Hold disable

1: Hold enable

0x0

GPMO_HOLD_OUTPUT.

Hold the output of GPIOMO when system’s power is changing. The
output must be low level (0) or high level (1) or High-Z; any other
outputs may not hold on.

0: Hold disable
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1: Hold enable

1.15.3.19. VDD RTC REGULATION REGISTER (DEFAULT: 0X00000004)

Offset:0x190

Register Name: VDD_RTC_REG

Bit

Read/Write

Default/Hex

Description

31:3

/

/

/

2:0

R/W

0x100

VDD_RTC_REGU.

These bits are useful for regulating the RTC_VIO from 0.7v to 1.4yv,

and the regulation step is 0.1v.
000: 0.7v
001: 0.8v
010: 0.9v
011: 1.0v
100: 1.1v
101:1.2v
110: 1.3v

111: 1.4v
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1.16. LRADC

1.16.1. OVERVIEW

The LRADC of 6-bit resolution is used for key application.

It features:

e Support APB 32-bit bus width

e Support interrupt

*  Support Hold Key and General Key

*  Support Single Key and Continue Key mode
*  6-bit resolution

* Voltage input range between 0V to 2V
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1.16.2. LRADC BLOCK DIAGRAM

ADC_REF

T

ADC_IN ADC_REF

o

KEY_DOWN_IRQ

— Control HOLD_KEY_IRQ
Logic

ADC_REF

R2 ALREADY_HOLD_IRQ

Figure 1-6 LRADC Block Diagram

1.16.3. LRADC REGISTER LIST

Module Name Base Address
LRADC 0x01C22800
Register Name Offset Description
LRADC_CTRL 0x00 LRADC Control Register
LRADC_INTC 0x04 LRADC Interrupt Control Register
LRADC_INTS 0x08 LRADC Interrupt Status Register
LRADC_DATAO 0x0c LRADC Data Register 0
LRADC_DATA1 0x10 LRADC Data Register 1
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1.16.4. LRADC REGISTER DESCRIPTION
1.16.4.1. LRADC CONTROL REGISTER DESCRIPTION
Offset: 0x00 Register Name: LRADC_CTRL
Bit | Read/Write | Default/Hex Description
FIRST_CONVERT_DLY.
- R/W 0x1 ADC First Convert Delay setting, ADC conversion is delayed by (n+1)
# samples
ADC_CHAN_SELECT.
ADC channel select
23:22 R/W 0x0 00: ADCO channel
01: ADC1 channel
1x: ADCO&ADCL1 channel
21:20 / / /
CONTINUE_TIME_SELECT.
19:16 R/W 0x0 Continue Mode time select, one of 8*(N+1) sample as a valuable sample
data
15:14 / / /
KEY_MODE_SELECT.
Key Mode Select:
13:12 R/W 0x0 00: Normal Mode
01: Single Mode
10: Continue Mode
LEVELA B_CNT.
11:8 R/W 0x1 Level Ato Level B time threshold select, judge ADC convert value in level
Ato level B in n+1 samples
LRADC_HOLD_KEY_EN
7 R/W 0x0 LRADC hold key Enable
0: Disable
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1: Enable

Oox1

LRADC_HOLD_EN.
LRADC Sample hold Enable
0: Disable

1: Enable

5:4 R/W

0x2

LEVELB_VOL.

Level B Corresponding Data Value setting (the real voltage value)

00: 0x3C (~1.9v)
01: 0x39 (~1.8v)
10: 0x36 (~1.7v)

11: 0x33 (~1.6v)

3:2 R/W

0x2

LRADC SAMPLE_RATE.
LRADC Sample Rate

00: 250 Hz

01: 125 Hz

10: 62.5 Hz

11: 32.25 Hz

/

0x0

LRADC_EN.
LRADC enable
0: Disable

1: Enable

1.16.4.2. LRADC INTERRUPT CONTROL REGISTER

Offset: 0x04 Register Name: LRADC_INTC
Description
Bit Read/Write Default/Hex
31:13 / /
12 R/W 0x0 ADC1_KEYUP_IRQ_EN.
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ADC 1 Key Up IRQ Enable
0: Disable
1: Enable
ADC1 ALRDY_HOLD IRQ_EN.
ADC 1 Already Hold Key IRQ Enable
11 R/W 0x0
0: Disable
1: Enable
ADC 1 Hold Key IRQ Enable
10 RW 0x0 0: Disable
1: Enable
ADC1 KEY DOWN IRQ_EN.
ADC 1 Key Down IRQ Enable
9 RW 0x0
0: Disable
1: Enable
ADC1 DATA_IRQ_EN.
ADC 1 DATA IRQ Enable
8 RW 0x0
0: Disable
1: Enable
75 / / /
ADCO_KEYUP_IRQ_EN.
ADC 0 Key Up IRQ Enable
4 RW 0x0
0: Disable
1: Enable
ADCO_ALRDY_ HOLD_ IRQ_EN.
ADC 0 Already Hold IRQ Enable
3 RW 0x0
0: Disable
1: Enable
ADCO_HOLD_IRQ_EN.
2 RW 0x0
ADC 0 Hold Key IRQ Enable
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0: Disable

1: Enable

R/W

0x0

ADCO_KEYDOWN_EN
ADC 0 Key Down Enable
0: Disable

1: Enable

R/W

0x0

ADCO_DATA IRQ_EN.
ADC 0 Data IRQ Enable
0: Disable

1: Enable

1.16.4.3.

LRADC INTERRUPT STATUS REGISTER

Offset: 0x08

Register Name: LRADC_INT

Bit

Read/Write

Default/Hex

Description

31:13

/

/

/

12

R/W

0x0

ADC1 _KEYUP_PENDING.

ADC 1 Key up pending Bit

When general key pull up, if the corresponding interrupt is
enabled.

0: No IRQ

1: IRQ Pending

Notes: Writing 1 to the bit will clear it and its corresponding

interrupt if the interrupt is enable

11

R/W

0x0

ADC1_ALRDY_HOLD_PENDING.

ADC 1 Already Hold Pending Bit

When hold key pull down and pull the general key down, if the
corresponding interrupt is enabled.

0: No IRQ

1: IRQ Pending
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Notes: Writing 1 to the bit will clear it and its corresponding

interrupt if the interrupt is enable

ADC1_HOLDKEY_PENDING.

ADC 1 Hold Key pending Bit

When Hold key pull down, the status bit is set and the interrupt
line is set if the corresponding interrupt is enabled.

10 R/W 0x0
0: NO IRQ

1: IRQ Pending

Notes: Writing 1 to the bit will clear it and its corresponding

interrupt if the interrupt is enable.

ADC1_KEYDOWN_IRQ_PENDING.

ADC 1 Key Down IRQ Pending Bit

When General key pull down, the status bit is set and the interrupt
line is set if the corresponding interrupt is enabled.

9 R/W 0x0
0: No IRQ

1: IRQ Pending

Notes: Writing 1 to the bit will clear it and its corresponding

interrupt if the interrupt is enable.

ADC1_DATA_IRQ_PENDING.
ADC 1 Data IRQ Pending Bit
0: No IRQ

8 R/W 0x0
1: IRQ Pending

Notes: Writing 1 to the bit will clear it and its corresponding

interrupt if the interrupt is enable.

75 / / /

ADCO_KEYUP_PENDING.
ADC 0 Key up pending Bit
4 R/W 0x0
When general key pull up, it the corresponding interrupt is

enabled.
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0: No IRQ
1: IRQ Pending
Notes: Writing 1 to the bit will clear it and its corresponding

interrupt if the interrupt is enable

0x0

ADCO_ALRDY_HOLD_PENDING.

ADC 0 Already Hold Pending Bit

When hold key pull down and pull the general key down, if the
corresponding interrupt is enabled.

0: No IRQ

1: IRQ Pending

Notes: Writing 1 to the bit will clear it and its corresponding

interrupt if the interrupt is enable

0x0

ADCO_HOLDKEY_PENDING.

ADC 0 Hold Key pending Bit

When Hold key pull down, the status bit is set and the interrupt
line is set if the corresponding interrupt is enabled.

0: NO IRQ

1: IRQ Pending

Notes: Writing 1 to the bit will clear it and its corresponding

interrupt if the interrupt is enable.

0x0

ADCO_KEYDOWN_PENDING.

ADC 0 Key Down IRQ Pending Bit

When General key pull down, the status bit is set and the interrupt
line is set if the corresponding interrupt is enabled.

0: No IRQ

1: IRQ Pending

Notes: Writing 1 to the bit will clear it and its corresponding

interrupt if the interrupt is enable.

0x0

ADCO_DATA_PENDING.
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ADC 0 Data IRQ Pending Bit
0: No IRQ

1: IRQ Pending

interrupt if the interrupt is enable.

Notes: Writing 1 to the bit will clear it and its corresponding

1.16.4.4. LRADC DATA 0 REGISTER
Offset: 0x0c Register Name: LRADC_DATA
Bit Read/Write Default/Hex | Description
316 / / /
LRADCO_DATA.
5:0 R 0x0
LRADC 0 Data
1.16.4.5. LRADC DATA 1 REGISTER
Offset: 0x10 Register Name: LRADC_DATA
Bit Read/Write Default/Hex | Description
316 / / /
LRADC1_DATA.
5:0 R 0x0
LRADC 1 Data
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1.17. SECURITY SYSTEM

1.17.1. OVERVIEW

The Security System (SS) is one encrypt/ decrypt function accelerator that is suitable for a variety of
applications. Several modes are supported. Both CPU mode and DMA method are supported for different

applications.

It features:

* AES, DES, 3DES, SHA-1, MD5 are supported by this system

* ECB, CBC modes for AES/DES/3DES

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

*  160-bits hardware PRNG with 192-bits seed

e 32-word RX FIFO and 32-word TX FIFO for high speed application
* CPU mode and DMA mode

* Interrupt supported
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1.17.2. SECURITY SYSTEM BLOCK DIAGRAM

\i

32-words
RX FIFO

A
\i

Register
File

DES/

AES 3DES

SHA-1/
MDS/
PRNG

A

32-words
TX FIFO

A

Y

Interrupt &
DMA

Figure 1-7 Security System Block Diagram

RX FIFO TXFIFO v D-DMA

DRQ ¥ ¥ DRQ

1.17.3. SECURITY SYSTEM REGISTER LIST

Module Name

Base Address

SS 0x01C15000

Register Name Offset Description

SS CTL 0x00 Security Control Register

SS KEYO 0x04 Security Input Key 0/ PRNG Seed 0
SS KEY1 0x08 Security Input Key 1/ PRNG Seed 1
SS_KEY7 0x20 Security Input Key 7

SS_IVO 0x24 Security Initialization Vector 0

SS V1 0x28 Security Initialization Vector 1

A31s User Manual (Revision 1.1)

Copyright © 2013 Allwinner Technology. All Rights Reserved.

Page 271/944




MAIIwinner
( \

Technology
SS V2 0x2C Security Initialization Vector 2
SS IV3 0x30 Security Initialization Vector 3
SS _CNTO 0x34 Security Preload Counter 0
SS CNT1 0x38 Security Preload Counter 1
SS_CNT2 0x3C Security Preload Counter 2
SS CNT3 0x40 Security Preload Counter 3
SS_FCSR 0x44 Security FIFO Control/ Status Register
SS_ICSR 0x48 Security Interrupt Control/ Status Register
SS_MDO 0x4C SHA1/MD5 Message Digest O/PRNG Data0O
SS_MD1 0x50 SHA1/MD5 Message Digest 1/PRNG Datal
SS MD2 0x54 SHA1/MD5 Message Digest 2/PRNG Data2
SS_MD3 0x58 SHA1/MD5 Message Digest 3/PRNG Data3
SS_MD4 0x5C SHA1/MD5 Message Digest 4/PRNG Data4
SS_RXFIFO 0x200 RX FIFO input port
SS_TXFIFO 0x204 TX FIFO output port
1.17.4. SECURITY SYSTEM REGISTER DESCRIPTION
1.17.4.1. SECURITY SYSTEM CONTROL REGISTER
Register Name: SS_CTL
Offset: 0x00
Default Value: 0x0000_0000
Bit Read/Write Default Description
31:28 / / /
SKEY_SELECT
27:24 R/W 0 AES/DES/3DES key select
0: Select input SS_KEYx (Normal Mode)
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1: Select SID_RKEYx from Security ID
2: Select SID_BKEYx from Security ID
3-10: Select internal Key n (n from 0 to 7)

Others: Reserved

18:16 R X

DIE_ID

Die Bonding ID

15 R/W 0

PRNG_MODE
PRNG generator mode
0: One-shot mode

1: Continue mode

14 R/W 0

IV_MODE

IV Steady of SHA-1/MD5 constants

0: Constants

1: Arbitrary IV

Notes: It is only used for SHA-1/MD5 engine. If the number of IV word

is beyond of 4, Counter O register is used for V4.

13:12 R/W 0

SS_OP_MODE

SS Operation Mode

00: Electronic Code Book (ECB) mode
01: Cipher Block Chaining (CBC) mode

1X: Reserved

11:10 / /

/

9:8 R/W 0

AES_KEY_SIZE
Key Size for AES
00: 128-hits
01: 192-bits
10: 256-bits

11: Reserved

SS_OP_DIR
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SS Operation Direction
0: Encryption

1: Decryption

6:4 R/W

SS_METHOD

SS Method

000: AES

001: DES

010: Triple DES (3DES)
011: SHA-1

100: MD5

101: PRNG

Others: Reserved

/

SHA1 _MD5 _END_BIT

SHA-1/MD5 Data End bit

Write ‘1’ to tell SHA-1/MD5 engine that the text data is end. If there is
some data in FIFO, the engine would fetch these data and process
them. After finishing message digest, this bit is clear to ‘0’ by hardware
and message digest can be read out from digest registers.

Notes: It is only used for SHA-1/MD5 engine.

PRNG_START
PRNG start bit
In PRNG one-shot mode, write ‘1’ to start PRNG. After generating one

group random data (5 words), this bit is clear to ‘0’ by hardware.

SS_ENABLE

SS Enable

A disable on this bit overrides any other block and flushes all FIFOs.
0: Disable

1: Enable
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2. SECURITY SYSTEM KEY [N] REGISTER

Offset: 0x04 +4*n

Register Name: SS_KEY|[n]

Default Value: 0x0000 0000

Bit Read/Write Default Description
SS_KEY
31.0 R/W 0
Key[n] Input Value (n= 0~7)/ PRNG Seed[n] (h= 0~5)
1.17.4.3. SECURITY SYSTEM IV[N] REGISTER
Register Name: SS_IV[n]
Offset: 0x24 +4*n
Default Value: 0x0000_0000
Bit Read/Write Default Description
SS_IV_VALUE
31.0 R/W 0
Initialization Vector (IV[n]) Input Value (n= 0~3)
1.17.4.4. SECURITY SYSTEM COUNTER|[N] REGISTER
Register Name: SS_CNT[n]
Offset: 0x34 +4*n
Default Value: 0x0000_0000
Bit Read/Write Default Description
SS _CNT_VALUE
31:0 R/W 0
Preload Counter Input Value (n= 0~3)
1.17.45. SECURITY SYSTEM FIFO CONTROL/ STATUS REGISTER
Register Name: SS_FCSR
Offset: 0x44
Default Value: 0x6000 OFOF
Bit Read/Write Default Description
31 / / /
RXFIFO_STATUS
30 R 0x1
RX FIFO Empty
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0: No room for new word in RX FIFO

1: More than one room for new word in RX FIFO (>= 1 word)

RXFIFO_EMP_CNT
29:24 R 0x20
RX FIFO Empty Space Word Counter

23 / / /

TXFIFO_STATUS

TX FIFO Data Available Flag
22 R 0
0: No available data in TX FIFO

1: More than one data in TX FIFO (>= 1 word)

TXFIFO_AVA_CNT
21:16 R 0
TX FIFO Available Word Counter

15:13 / / /

RXFIFO_INT_TRIG_LEVEL

RX FIFO Empty Trigger Level

12:8 R/W OxF Interrupt and DMA request trigger level for RXFIFO normal condition
Trigger Level = RXTL + 1

Notes: RX FIFO is used for input the data.

75 / / /

TXFIFO_INT_TRIG_LEVEL
TX FIFO Trigger Level
4.0 R/W OxF Interrupt and DMA request trigger level for TXFIFO normal condition

Trigger Level = TXTL + 1

Notes: TX FIFO is used for output the result data.

1.17.4.6. SECURITY SYSTEM INTERRUPT CONTROL/ STATUS REGISTER

Register Name: SS_ICSR
Offset: 0x48
Default Value: 0x0000 0000

Bit Read/Write Default Description

31:11 / / /
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RXFIFO_EMP_PENDING_BIT
RX FIFO Empty Pending bit
10 R/W 0 0: No pending

1: RX FIFO Empty pending

Notes: Write ‘1’ to clear or automatic clear if interrupt condition fails.

9 / / /

TXFIFO_AVA_PENDING_BIT

TX FIFO Data Available Pending bit
8 R/W 0 0: No TX FIFO pending

1: TX FIFO pending

Notes: Write ‘1’ to clear or automatic clear if interrupt condition fails.

75 / / /

DRA_ENABLE
DRQ Enable
0: Disable DRQ (CPU polling mode)

1: Enable DRQ (DMA mode)

3 / / /

RXFIFO_EMP_INT_ENABLE

RX FIFO Empty Interrupt Enable

0: Disable

2 R/W 0 1: Enable

Notes: If it is set to ‘1°, when the number of empty room is great or
equal (>=) the preset threshold, the interrupt is trigger and the

correspond flag is set.

1 / / /

TXFIFO_AVA_INT_ENABLE
TX FIFO Data Available Interrupt Enable
0: Disable

1: Enable
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Notes: If it is set to ‘1’, when available data number is great or equal
(>=) the preset threshold, the interrupt is trigger and the correspond

flag is set.

1.17.4.7. SECURITY SYSTEM MESSAGE DIGEST[N] REGISTER

Offset: 0x4C +4*n

Register Name: SS_MDI[n]

Default Value: 0x0000_0000

Bit Read/Write

Default

Description

310 R

SS_MID_DATA

SHA1/ MD5 Message digest MD[n] for SHA1/MD5 (n= 0~4)

1.17.4.8. SECURITY SYSTEM RX FIFO REGISTER

Offset: 0x200

Register Name: SS_RX

Default Value: 0x0000_0000

Bit Read/Write

Default

Description

31:.0 W

SS_RX_FIFO

32-bits RX FIFO for Input

1.17.49. SECURITY SYSTEM TX FIFO REGISTER

Offset: 0x204

Register Name: SS_TX

Default Value: 0x0000_0000

Bit Read/Write Default Description
SS_TX_FIFO
31:0 R 0
32-bits TX FIFO for Output
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1.17.5. SECURITY SYSTEM CLOCK REQUIREMENT

Clock Name Description Requirement
ahb_clk AHB bus clock >=24MHz
ss_clk SS serial clock <= 150MHz
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1.18. AUDIO CODEC

1.18.1. OVERVIEW

The embedded Audio Codec is a high-quality stereo audio codec with headphone amplifier used for mobile

computing and communications. It provides a stereo DAC for playback as well a stereo ADC for recording.

The audio CODEC features:

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved.

Two-channel audio DAC

Stereo capless headphone drivers:

— upto 100dBA SNR for DAC playback
— 8KHz to 192KHz DAC sample rate
Support analog/ digital volume control
Differential receiver driver

Two low-noise analog microphone bias outputs

Analog low-power loop from line-in /microphone/phonein to headphone/receiver outputs

Accessory button press detection

Support four audio inputs

—  Two differential microphone inputs

—  Stereo line-in input

— differential phonein input

Two-channel audio ADC

Support 96dBA SNR for ADC record

Support ADC sample rates from 8KHz to 48KHz
Support Automatic Gain Control (AGC)

Support digital MIC interface
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1.18.2. AUDIO CODEC BLOCK DIAGRAM

The embedded Audio Codec block diagram is shown below:

PHONEOUTP

PHONEP N
PHONEN 74_1'(»

MMICBIAS MMICBIASEN
UL Las 7Y S

25V

HMICBIAS o HMICBIASEN sov
ADC HMICDATA

ADC

SYSTE
M BUS

HPQUTI

ADC

4

[mim @M

\ 4

HPOUT

LINEOUTL @ e
?

LNEQUIR | ¢ o |

Figure 1-8 Audio Codec Block Diagram

1.18.3. AUDIO CODEC REGISTER LIST

Module Name

Base Address

AC

0x01C22C00

Register Name Offset Description
AC_DAC_DPC 0x00 DAC Digital Part Control Register
AC_DAC _FIFOC 0x04 DAC FIFO Control Register
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AC_DAC_FIFOS 0x08 DAC FIFO Status Register
AC _DAC_TXDATA 0x0c DAC TX Data Register
AC_ADC_FIFOC 0x10 ADC FIFO Control Register
AC_ADC_FIFOS 0x14 ADC FIFO Status Register
AC_ADC_RXDATA 0x18 ADC RX Data Register
OM_DACA_CTRL 0x20 Output Mixer & DAC Analog Control Register
OM_PA_CTRL 0x24 Output Mixer & PA Control Register
AC_MIC_CTRL 0x28 Microphone, Lineout and Phoneout Control Register
AC_ADCA _CTRL 0x2c ADC Analog Control Register
ADDA_TUNE 0x30 ADDA Analog Performance Tuning Register
AC_CALIBRATION 0x34 Bias & DA16 Calibration Verify Register
AC_DAC_CNT 0x40 DAC TX FIFO Counter Register
AC_ADC_CNT 0x44 ADC RX FIFO Counter Register
HMIC_CTL 0x50 HMIC Control Register
HMIC_DATA 0x54 HMIC ADC Data Register
AC_DAC _DAPCTL 0x60 DAC DAP Control Register
AC_DAC_DAPVOL 0x64 DAC DAP Volume Register
AC_DAC_DAPCOF 0x68 DAC DAP Coefficient Register
AC_DAC_DAPOPT 0x6¢ DAC DAP Optimum Register
AC_ADC _DAPCTL 0x70 ADC DAP Control Register
AC_ADC_DAPVOL 0x74 ADC DAP Volume Register
AC_ADC_DAPLCTL 0x78 ADC DAP Left Control Register
AC_ADC_DAPRCTL 0x7c ADC DAP Right Control Register
AC_ADC_DAPPARA 0x80 ADC DAP Parameter Control Register
AC_ADC_DAPLAC 0x84 ADC DAP Left Average Coefficient Register
AC_ADC_DAPLDAT 0x88 ADC DAP Left Decay&Attack Time Register
AC_ADC_DAPRAC 0x8c¢ ADC DAP Right Average Coefficient Register
AC_ADC_DAPRDAC 0x90 ADC DAP Right Decay&Attack Time Register
AC_ADC_DAPHPFC 0x94 ADC DAP HPF Coefficient Register

A31s User Manual (Revision 1.1)
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1.18.4. AUDIO CODEC REGISTER DESCRIPTION

1.18.4.1. OO0OH_DAC DIGITAL PART CONTROL REGISTER

Offset: 0x00 Register Name: AC_DAC_DPC
Bit Read/Write Default Description
EN_DA.
DAC Digital Part Enable
31 R/W 0x0
0: Disable
1: Enable
30:29 / / /
MODQU.
Internal DAC Quantization Levels
28:25 R/W 0x0
Levels=[7*(21+MODQU[3:0])]/128
Default levels=7*21/128=1.15
DWA.
DWA Function Disable
24 R/W 0x0
0: Enable
1: Disable
23:19 / / /
HPF_EN.
High Pass Filter Enable
18 R/W 0x0
0: Disable
1: Enable
DVOL.
17:12 R/W 0x0 Digital volume control: dvc, ATT=DVCI5:0]*(-1.16dB)
64 steps, -1.16dB/step
11:0 / / /
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1.18.4.2. 04H_DAC FIFO CONTROL REGISTER

Offset: 0x04 Register Name: AC_DAC_FIFOC

Bit Read/Write Default Description

DAC_FS.

Sample Rate of DAC
000: 48KHz

010: 24KHz

100: 12KHz

110: 192KHz

31:29 R/W 0x0
001: 32KHz

011: 16KHz

101: 8KHz

111: 96KHz

44.1KHz/22.05KHz/11.025KHz can be supported by Audio PLL

Configure Bit

FIR_VER
28 R/W 0 FIR Version

0: 64-Tap FIR; 1: 32-Tap FIR

27 / / /

SEND_LASAT.

Audio sample select when TX FIFO under run
26 R/W 0x0
0: Sending zero

1: Sending last audio sample

FIFO_MODE.

For 24-bits transmitted audio sample:
00/10: FIFO_I[23:0] = {TXDATA[31:8]}
25:24 R/W 0x0
01/11: Reserved

For 16-bits transmitted audio sample:

00/10: FIFO_I[23:0] = {TXDATA[31:16], 8'b0}
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01/11: FIFO_I[23:0] = {TXDATA[15:0], 8'b0}

23 / / /

DAC_DRQ_CLR_CNT.
When TX FIFO available room less than or equal N, DRQ Request will

be de-asserted. N is defined here:

22:21 R/W 0x0 00: IRQ/DRQ Deasserted when WLEVEL > TXTL
01:4
10: 8
11: 16

20:15 / / /

TX_TRIG_LEVEL.

TX FIFO Empty Trigger Level (TXTL[12:0])

Interrupt and DMA request trigger level for TX FIFO normal condition.
14:8 R/W OxF IRQ/DRQ Generated when WLEVEL < TXTL

Notes:

1. WLEVEL represents the number of valid samples in the TX FIFO

2. Only TXTL[6:0] valid when TXMODE =0

ADDA_LOOP_EN.
7 R/W 0x0 ADDA loop Enable

0: Disable 1: Enable

DAC_MONO_EN.
DAC Mono Enable
6 R/W 0x0 0: Stereo, 64 levels FIFO
1: mono, 128 levels FIFO

When enabled, L & R channel send same data

TX_SAMPLE_BITS.

Transmitting Audio Sample Resolution
5 R/W 0x0
0: 16 bits

1: 24 bits
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DAC_DRQ_EN.

DAC FIFO Empty DRQ Enable
R/W 0x0
0: Disable

1: Enable

DAC_IRQ_EN.

DAC FIFO Empty IRQ Enable
R/W 0x0
0: Disable

1: Enable

FIFO_UNDERRUN_IRQ_EN.

DAC FIFO Under Run IRQ Enable
R/W 0x0
0: Disable

1: Enable

FIFO_OVERRUN_IRQ_EN.

DAC FIFO Over Run IRQ Enable
R/W 0x0
0: Disable

1: Enable

FIFO_FLUSH.
R/W 0x0 DAC FIFO Flush

Write ‘1’ to flush TX FIFO, self clear to ‘0’

1.18.4.3.

08H_DAC FIFO STATUS REGISTER

Offset: 0x08 Register Name: AC_DAC_FIFOS

Bit

Read/Write Default Description

31:24

/ / /

23

TX_EMPTY.

TX FIFO Empty
R Ox1
0: No room for new sample in TX FIFO

1: More than one room for new sample in TX FIFO (>= 1 word)
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TXE_CNT.
22:8 R 0x80
TX FIFO Empty Space Word Counter
7:4 / / /
TXE_INT.
TX FIFO Empty Pending Interrupt
0: No Pending IRQ
3 R/W 0x1
1: FIFO Empty Pending Interrupt
Write ‘1’ to clear this interrupt or automatic clear if interrupt condition
fails.
TXU_INT.
TX FIFO Under run Pending Interrupt
2 R/W 0x0 0: No Pending Interrupt
1: FIFO Under run Pending Interrupt
Write ‘1’ to clear this interrupt
TXO_INT.
TX FIFO Overrun Pending Interrupt
1 R/W 0x0 0: No Pending Interrupt
1: FIFO Overrun Pending Interrupt
Write ‘1’ to clear this interrupt
0 / / /
1.18.4.4. O0OCH_DAC TX DATA REGISTER
Offset: Ox0C Register Name: AC_DAC_TXDATA
Bit Read/Write Default Description
TX_DATA.
Transmitting left, right channel sample data should be written this
31:0 w 0x0
register one by one. The left channel sample data is first and then the
right channel sample.
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1.18.4.5. 10H_ADC FIFO CONTROL REGISTER

Offset: 0x10

Register Name: AC_ADC_FIFOC

Bit Read/Write

Default Description

31:29 R/W

ADFS.

Sample Rate of ADC
000: 48KHz

010: 24KHz

100: 12KHz

110: Reserved

0x0
001: 32KHz

011: 16KHz

101: 8KHz

111: Reserved

44.1KHz/22.05KHz/11.025KHz can be supported by Audio PLL

Configure Bit

28 R/W

EN_AD.

ADC Digital Part Enable, en_ad
0x0
0: Disable

1: Enable

27 R/W

DigMic_EN

Digital Microphone Enable, en_digmic
0x0
0: Analog ADC Mode

1: Digital Microphone Mode

26:25 /

/ /

24 R/W

RX_FIFO_MODE.

RX FIFO Output Mode (Mode 0, 1)

0x0 0: Expanding ‘0’ at LSB of TX FIFO register

1: Expanding received sample sign bit at MSB of TX FIFO register

For 24-bits received audio sample:
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Mode 0: RXDATA[31:0] = {FIFO_0[23:0], 8'h0}
Mode 1: Reserved

For 16-bits received audio sample:

Mode 0: RXDATA[31:0] = {FIFO_0[23:8], 16’0}

Mode 1: RXDATA[31:0] = {16{FIFO_O[23]}, FIFO_0[23:8]}

23:19 / / /

ADCFDT.

ADC FIFO Delay Time For writing Data after en_ad
00:5ms

18:17 R/W 0x0
01:10ms
10:20ms

11:30ms

ADCDFEN.

ADC FIFO Delay Function For writing Data after en_ad
16 R/W 0x0
0: Disable

1: Enable

15:13 / / /

RX_FIFO_TRG_LEVEL.

RX FIFO Trigger Level (RXTL[4:0])

Interrupt and DMA request trigger level for TX FIFO normal condition
12:8 R/W OxF
IRQ/DRQ Generated when WLEVEL > RXTL[4:0]

Notes:

WLEVEL represents the number of valid samples in the RX FIFO

ADC_MONO_EN.
ADC Mono Enable.

7 R/W 0x0 0: Stereo, 16 levels FIFO
1: mono, 32 levels FIFO

When set to ‘1’, Only left channel samples are recorded

6 RIW 0x0 RX_SAMPLE_BITS.
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Receiving Audio Sample Resolution
0: 16 bits

1: 24 bits

5 / / /

ADC_DRQ_EN.

ADC FIFO Data Available DRQ Enable.
4 R/W 0x0
0: Disable

1: Enable

ADC IRQ _EN.

ADC FIFO Data Available IRQ Enable.
3 R/W 0x0
0: Disable

1: Enable

2 / / /

ADC_OVERRUN_IRQ_EN.

ADC FIFO Over Run IRQ Enable
1 R/W 0x0
0: Disable

1: Enable

ADC_FIFO_FLUSH.
0 RIW 0x0 | ADC FIFO Flush.

Write ‘1’ to flush TX FIFO, self clear to ‘0.

1.18.4.6. 14H_ADC FIFO STATUS REGISTER

Offset: 0x14 Register Name: AC_ADC_FIFOS
Bit Read/Write Default Description
31:24 / / /
RXA.

RX FIFO Available
23 R 0x0
0: No available data in RX FIFO

1: More than one sample in RX FIFO (>= 1 word)
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22:14 / / /
RXA_CNT.
13:8 R 0x0
RX FIFO Available Sample Word Counter
7:4 / / /
RXA_INT.
RX FIFO Data Available Pending Interrupt
0: No Pending IRQ
3 R/W 0x0
1: Data Available Pending IRQ
Write ‘1’ to clear this interrupt or automatic clear if interrupt condition
fails.
2 / / /
RXO_INT.
RX FIFO Overrun Pending Interrupt
1 R/W 0x0 0: No Pending IRQ
1: FIFO Overrun Pending IRQ
Write ‘1’ to clear this interrupt
0 / / /
1.18.4.7. 18H_ADC RX DATA REGISTER
Offset: 0x18 Register Name: AC_ADC_RXDATA
Bit Read/Write Default Description
RX_DATA.
RX Sample
Host can get one sample by reading this register. The left channel
31:0 R 0x0 sample data is first and then the right channel sample.
1.18.4.8. 20H_OUTPUT MIXER & DAC ANALOG CONTROL REGISTER
Offset:0x20 Register Name: OMIXER_DACA_CTRL
Bit R/W Default Description
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31 R/W 0x0

DACAREN

Internal DAC Analog Right channel Enable

O:Disable

1:Enable

30 R/W 0x0

DACALEN

Internal DAC Analog Left channel Enable

O:Disable

1:Enable

29 R/W 0x0

RMIXEN

Right Analog Output Mixer Enable

O:Disable

1:Enable

28 R/W 0x0

LMIXEN

Left Analog Output Mixer Enable

O:Disable

1:Enable

27:24 / /

/

23:17 R/W 0x0

RMIXMUTE

Right Output Mixer Mute Control

0-Mute, 1-Not mute

Bit 23: MIC1 Boost stage
Bit 22: MIC2 Boost stage
Bit 21: PHONEP-PHONEN
Bit 20: PHONEP

Bit 19: LINEINR

Bit 18: DACR

Bit 17: DACL

16:10 R/W 0x0

LMIXMUTE

Left Output Mixer Mute Control
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0-Mute, 1-Not mute

Bit 16: MIC1 Boost stage
Bit 15: MIC2 Boost stage
Bit 14: PHONEP-PHONEN
Bit 13: PHONEN

Bit 12: LINEINL

Bit 11: DACL

Bit 10: DACR

R/W

0x0

RHPIS
Right Headphone Power Amplifier (PA) Input Source Select
0: DACR

1: Right Analog Mixer

R/W

0x0

LHPIS
Left Headphone Power Amplifier (PA) Input Source Select
0: DACL

1: Left Analog Mixer

R/W

0x0

RHPPAMUTE
All input source to Right Headphone PA mute, including Right Output
mixer and Internal DACR:

0:Mute, 1: Not mute

R/W

0x0

LHPPAMUTE
All input source to Left Headphone PA mute, including Left Output mixer
and Internal DACL.:

0:Mute, 1: Not mute

5.0

R/W

0x0

HPVOL
Headphone Volume Control, (HPVOL): Total 64 level, from 0dB to -62dB,

1dB/step, mute when 000000
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1.18.4.9. 24H_OUTPUT MIXER & PA CONTROL REGISTER

Offset:0x24 Register Name: OMIXER_PA_CTRL
Bit R/W Default Description
31 R/W 0x0 HPPAEN

Right & Left Headphone Power Amplifier Enable
O-disable

1-enable

30:29 RW 0x0 HPCOM_CTL

HPCOM function control

00: HPCOM off & output is floating
01: HPL inverting output

10: HPR inverting output

11: Direct driver for HPL & HPR

COMPTEN

HPCOM output protection enable when it is set as Direct driver for HPL/R
28 R/W 0x0 (COMPTEN)

0: protection disable

1: protection enable

PA_ANTI_POP_CTRL
27:26 R/W 0x1 PA Anti-pop time Control

00:131ms; 01:262ms; 10:393ms; 11:524ms

25:18 / / /
MIC1G
17:15 R/W 0x3 MIC1 BOOST stage to L or R output mixer Gain Control

From -4.5dB to 6dB, 1.5dB/step, default is 0dB

MIC2G
14:12 R/W 0x3 MIC2 BOOST stage to L or R output mixer Gain Control

From -4.5dB to 6dB, 1.5dB/step, default is 0dB

11:9 R/W 0x3 LINEING
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LINEINL/R to L/R output mixer Gain Control

From -4.5dB to 6dB, 1.5dB/step, default is 0dB

PHONEG
8:6 R/W 0x3 PHONEP-PHONEN gain stage to L/R output mixer Gain Control

From -4.5dB to 6dB, 1.5dB/step, default is 0dB

PHONEPG
5:3 R/W 0x3 PHONEP to Right output mixer Gain Control

From -4.5dB to 6dB, 1.5dB/step, default is 0dB

PHONENG
2.0 R/W 0x3 PHONEN to Left output mixer Gain Control

From -4.5dB to 6dB, 1.5dB/step, default is 0dB

1.18.4.10. 28H_MICROPHONE, LINEOUT AND PHONEOUT CONTROL REGISTER

Offset:0x28 Register Name: AC_MIC_CTRL
Bit R/W Default Description
HBIASEN
31 R/W 0x0 Headset Microphone Bias enable

0: disable, 1: enable

MBIASEN
30 R/W 0x0 Master Microphone Bias enable

0: disable, 1: enable

HBIASADCEN

Headset MIC Bias Current sensor & ADC enable
29 R/W 0x0
0: Current sensor & ADC disabled

1: Current sensor & ADC enabled

MIC1AMPEN

MIC1 Boost AMP Enable
28 R/W 0x0
0-Disable

1-Enable
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27:25

R/W

0x4

MIC1BOOST

MIC1 Boost AMP Gain Control

0dB when 000, 24dB to 42dB when 001 to 111, 3dB/step, default is 33dB

24

R/W

0x0

MIC2AMPEN
MIC2 Boost AMP Enable
0-Disable

1-Enable

23:21

R/W

0x4

MIC2BOOST

MIC2 Boost AMP Gain Control

0dB when 000, 24dB to 42dB when 001 to 111, 3dB/step, default is 33dB

20

R/W

0x0

MIC2SLT
MIC2 Source Select

0:/ 1. MIC2

19

R/W

0x0

LINEOUTLEN
Lineout Left Enable
O-disable

1-enable

18

R/W

0x0

LINEOUTREN
Lineout Right Enable
O-disable

1-enable

17

R/W

0x0

LINEOUTLSRC
Left lineout source select
O-left output mixer

1-left output mixer + right output mixer

16

R/W

0x0

LINEOUTRSRC
Right lineout source select

0-right output mixer

1-left lineout, for differential output
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LIENOUTVC
15:11 R/W 0x0 Lineout Volume Control, Total 31 level, from 0dB to -48dB, 1.5dB/step,

mute when 00000 & 00001

PHONEPREG
10:8 R/W Ox4 PHONEP-PHONEN pre-amplifier gain control

-12dB to 9dB, 3dB/step, default is 0dB

PHONEOUTG
75 R/W 0x3 Phoneout Gain Control

From -4.5dB to 6dB, 1.5dB/step, default is 0dB

PHONEOUTEN
4 R/W 0x0 Phoneout Enable

0: disable 1: enable

PHONEOUTSO
3 R/W 0x0 MIC1 Boost stage to Phone out mute

0: Mute, 1: Not mute

PHONEOUTS1
2 R/W 0x0 MIC2 Boost stage to Phone out mute

0: Mute, 1: Not mute

PHONEOUTS2
1 R/W 0x0 Right Output mixer to Phone out mute

0: Mute, 1: Not mute

PHONEOUTS3
0 R/W 0x0 Left Output mixer to Phone out mute

0: Mute, 1: Not mute

1.18.4.11. 2CH_ADC ANALOG CONTROL REGISTER

Offset:0x2c Register Name: AC_ADCA_CTRL
Bit R/W Default Description
31 R/W 0x0 ADCREN
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ADC Right Channel Enable

0-Disable; 1-Enable

ADCLEN
30 R/W 0x0 ADC Left Channel Enable

O-Disable; 1-Enable

ADCRG
29:27 R/W 0x3 ADC right channel Input Gain Control

From -4.5dB to 6dB, 1.5dB/step default is 0dB

ADCLG
26:24 R/W 0x3 ADC left channel Input Gain Control

From -4.5dB to 6dB, 1.5dB/step default is 0dB

23:14 / / /

RADCMIXMUTE

Right ADC Mixer Mute Control:
0: Mute; 1:0n

Bit 13: MIC1 Boost stage

Bit 12: MIC2 Boost stage

137 R/W 0x0
Bit 11: PHONEP-PHONEN
Bit 10: PHONEP

Bit 9: LINEINR

Bit 8: Right output mixer

Bit 7: Left output mixer

LADCMIXMUTE

Left ADC Mixer Mute Control:
0: Mute; 1:0n

6:0 R/W 0x0 Bit 6: MIC1 Boost stage

Bit 5: MIC2 Boost stage

Bit 4: PHONEP-PHONEN

Bit 3: PHONEN
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Bit 2: LINEINL
Bit 1: Left output mixer

Bit 0: Right output mixer

1.18.4.12. 30H_ADDA ANALOG PERFORMANCE TUNING REGISTER

Offset:0x30 Register Name: ADDA_TUNE
Bit R/W Default Description
PA_SPEED_SELECT
31 R/W 0x0 PA setup speed control
0: slow; 1: fast
PA_SLOPE_SELECT
PA slope select cosine or ramp
30 R/W 0x0
0: select cosine
1: select ramp
29 R/W 0x0 /
MMIC_BIAS_CHOPPER_EN
28 R/W 0ox1 Main mic bias chopper enable
0: disable; 1:enable
MMIC BIAS_CHOPPER_CLK
27:26 R/W 0x2 Main mic bias chopper clock select
00: 250KHz; 01:500KHz; 10: 1MHz; 11: 2MHz
DITHER
25 R/W 0x1 ADC dither on/off control
0: dither off; 1: dither on
DITHER_CLK
ADC dither clock select
24:23 R/W 0x1 00: ADC FS * (8/9), about 43KHz when FS=48KHz
01: ADC FS * (16/15), about 51KHz when FS=48KHz
10: ADC FS * (4/3), about 64KHz when FS=48KHz
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11: ADC FS * (16/9), about 85KHz when FS=48KHz

ZERO_CROSSOVER_EN
22 R/W 0x1 function enable for master volume change at zero cross over

0: disable; 1: enable

ZERO_CROSSOVER_TIME
21 R/W 0x1 Timeout control for master volume change at zero cross over

0:32ms; 1:64ms

BIHE_CTRL
BIHE control
00: no BIHE
20:19 R/W 0x2
01: BIHE=7.5 HOSC

10: BIHE=11.5 HOSC

11: BIHE=15.5 HOSC

PTDBS

HPCOM protect de-bounce time setting

18:17 R/W 0x0 00: 2-3ms; 01: 4-6ms; 10: 8-12ms; 11: 16-24ms

at the same time, bit 17 is used to control the AVCCPORFLAG, write 1 to

this bit, flag will be clear, and the calibration is done again

USB_BIAS_CUR.
16:14 R/W 0x2 USB bias current tuning

From 23uA to 30uA, Default is 25uA

OPVR_BIAS_CUR.

13:12 R/W Ox1
OPVR Bias Current Control

OPDAC_BIAS CUR.
11:10 R/W ox1 OPDAC Bias Current Control

Note: 00 is minimum, 11 is maximum

OPMIX_BIAS_CUR.

9:8 R/W 0x1 OPMIX/OPLPF/OPDRV/OPCOM Bias Current Control

Note: 00 is minimum, 11 is maximum
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OPDRV_OPCOM_CUR.
7:6 R/W 0x1 OPDRV/OPCOM output stage current setting

Note: 00 is minimum, 11 is maximum

OPADC1 BIAS CUR.
5:4 R/W 0x1 OPADC1 Bias Current Select

Note: 00 is minimum, 11 is maximum

OPADC2_BIAS CUR.
3:2 R/W ox1 OPADC?2 Bias Current Select

Note: 00 is minimum, 11 is maximum

OPAAF_BIAS_CUR.

1:0 R/W ox1 OPAAF in ADC Bias Current Select

Note: 00 is minimum, 11 is maximum

1.18.4.13. 34H_BIAS & DA16 CALIBRATION VERIFY REGISTER

Offset: 0x34 Register Name: AC_CALIBRATION
Bit Read/Write Default Description
OPMIC_BIAS _CUR
31:30 R/W 0x1
OPMIC bias current control
BIASCALIVERIFY
Bias Calibration Verify
29 R/W 0x0
0: Calibration
1: Register setting
BIASVERIFY
28:23 R/W 0x20
Bias Register Setting Data
BIASCALI
22:17 R 0x0
Bias Calibration Data
DA16CALIVERIFY
16 R/W 0x0 DAL16 Calibration Verify
0: Calibration
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1: Register setting
DA16VERIFY

15:8 R/W 0x80
DA16 Register Setting Data
DA16CALI

7:0 R 0x0
DA16 Calibration Data

1.18.4.14. 40H_DAC TX COUNTER REGISTER

Offset: 0x40 Register Name: AC_DAC_CNT

Bit Read/Write Default Description

TX_CNT.

TX Sample Counter

The audio sample number of sending into TXFIFO. When one sample
is put into TXFIFO by DMA or by host 10, the TX sample counter
31:0 R/W 0x0
register increases by one. The TX sample counter register can be set
to any initial valve at any time. After been updated by the initial value,

the counter register should count on base of this initial value.

Notes: It is used for Audio/ Video Synchronization

1.18.4.15. 44H_ADC RX COUNTER REGISTER

Offset: 0x44 Register Name: AC_ADC_CNT

Bit Read/Write Default Description

RX_CNT.

RX Sample Counter

The audio sample number of writing into RXFIFO. When one sample is
written by Digital Audio Engine, the RX sample counter register
310 R/W 0x0
increases by one. The RX sample counter register can be set to any

initial valve at any time. After been updated by the initial value, the

counter register should count on base of this initial value.

Notes: It is used for Audio/ Video Synchronization
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1.18.4.16. 50H_HMIC CONTROL REGISTER

Offset: 0x50

Register Name: HMIC_CTL

Bit

Read/Write

Default

Description

31:28

R/W

0x0

HMIC_M

debounce when Key down or key up

27:24

R/W

0x0

HMIC_N

debounce when earphone plug in or pull out

23

R/W

0x0

HMIC_DATA_IRQ_MODE
Hmic Data Irg Mode Select
0: Hmic data irq once after key down

1: Hmic data irqg from key down, util key up

22:21

R/W

0x0

HMIC_TH1_HYSTERESIS

Hmic Hysteresis Threshold1

00: no Hysteresis

01: Pull Out when Data <= (Hmic_th2-1)
10: Pull Out when Data <= (Hmic_th2-2)

11: Pull Out when Data <= (Hmic_th2-3)

20

R/W

0x0

HMIC_PULLOUT_IRQ
Hmic Earphone Pull out Irg Enable

00: disable 11: enable

19

R/W

0x0

HMIC_PLUGIN_IRQ
Hmic Earphone Plug in Irqg Enable

00: disable 11: enable

18

R/W

0x0

HMIC_KEYUP_IRQ
Hmic Key Up Irg Enable

00: disable 11: enable

17

R/W

0x0

HMIC_KEYDOWN_IRQ

Hmic Key Down Irg Enable
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00: disable 11: enable

HMIC_DATA_IRQ_EN
16 R/W 0x0 Hmic Data Irg Enable

00: disable 11: enable

HMIC_SAMPLE_SELECT
Down Sample Setting Select
00: Down by 1, 128Hz
15:14 R/W 0x0
01: Down by 2, 64Hz
10: Down by 4, 32Hz

11: Down by 8, 16Hz

HMIC_TH2_HYSTERESIS

Hmic Hysteresis Threshold2
13 R/W 0x0
0: no Hysteresis

1: Key Up when Data <= (Hmic_th2-1)

HMIC_TH2
12:8 R/W 0x0
Hmic_th2 for detecting Key down or Key up.

HMIC_SF

Hmic Smooth Filter setting
00: by pass

7:6 R/W 0x0
01: (x1+x2)/2

10: (x1+x2+x3+x4)/4

11: (X1+x2+x3+x4+ x5+x6+x7+x8)/8

KEYUP_CLEAR
5 R/W 0x0 Key Up Irq Pending bit auto clear when Key Down Irq

0: don’t clear 1: auto clear

HMIC_TH1
4:0 R/W 0x0
Hmic_th1[4:0], detecting eraphone plug in or pull out.
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1.18.4.17. 54H_HMIC DATA REGISTER

Offset: 0x54 Register Name: HMIC_DATA

Bit Read/Write Default Description

31:21 / / /

HMIC_PULLOUT_PENDING

Hmic Earphone Pull out Irq pending bit, write 1 to clear
20 R/W 0x0
0: No Pending Interrupt

1: Pull out Irq Pending Interrupt

HMIC_PLUGIN_PENDING

Hmic Earphone Plug in Irq pending bit, write 1 to clear
19 R/W 0x0
0: No Pending Interrupt

1: Plug in Irg Pending Interrupt

HMIC_KEYUP_PENDING

Hmic Key Up Irg pending bit, write 1 to clear
18 R/W 0x0
0: No Pending Interrupt

1: Key up Irq Pending Interrupt

HMIC_KEYDOWN_PENDING

Hmic Key Down Irq pending bit, write 1 to clear
17 R/W 0x0
0: No Pending Interrupt

1: Key down Irq Pending Interrupt

HMIC_DATA_PENDING

Hmic Data Irq pending bit, write 1 to clear
16 R/W 0x0
0: No Pending Interrupt

1: Data Irq Pending Interrupt

155 / / /

HMIC_DATA
4:0 R 0x0
HMIC ADC Data
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1.18.4.18. 60H_DAC DAP CONTROL REGISTER

Offset: 0x60

Register Name: AC_DAC_DAPCTL

Bit Read/Write

Default

Description

31 R/W

0x0

DDAP _EN
DAP for dac Enable
0 : bypass

1: enable

30 R/W

Ox1

DDAP _START
DAP start control

O: start the DAP  1: shut down the DAP

29 R

Ox1

DDAP_ STATE
Dap for dac state
0: DAP working  1: shutdown

When shut down the DAC, it should wait this bit to going to 1, and then

shut down the DAC.

28:17 /

/

16 R/W

0x0

DDAP_BQ_EN
BQ enable control

O:disable 1:enable

15 R/W

0x0

DDAP_DRC_EN
DRC enable control

O:disable 1:enable

14 R/W

0x0

DDAP_HPF_EN
HPF enable control

O:disable 1:enable

13:12 R/W

0x0

DDAP_DE_CTL
DE function control
00:disable DE;

Ol:resvered;
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10:fs=44.1kHz DE;

11:fs=48kHz DE;

11:7

/

6:0

R/W

0x00

RAM_ADDR
Ram address
It will increase by one when the APB reading or writing the ram. When
the APB writing or reading the ram, it must enable DAP (0x60.bit31)

and disable BQ, DRC, DE, HPF firstly.

1.18.4.19. 64H_DAC DAP VOLUME REGISTER

Offset: 0x64

Register Name: AC_DAC_DAPVOL

Bit

Read/Write

Default

Description

31

/

/

/

30

R/W

0x0

DDAP_LCHAN_MUTE
Left channel soft mute control

0:unmute 1:mute

29

R/W

0x0

DDAP_RCHAN_MUTE
Right channel soft mute control

0:unmute 1:mute

28

R/W

0Ox1

DDAP_MMUTE
Master soft mute control

O:unmute 1:mute

27:26

/

25:24

R/W

0Ox1

DDAP_SKEW_CTL
The volume skew time control.
00 : 256/fs

01:512/fs

10: 1024/fs

11 : 2048/fs
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When user change the volume, the actual gain will increase or

decrease 0.5dB at every skew time to reach the setting volume.

M_GAIN

Master Volume gain

(-79dB — 24dB : the step is 0.5dB)
23:16 R/W 0x30(0dB) | Ox00 : 24dB

0x01 : 23.50B

OxCE :-79dB

DDAP_LCHAN_GAIN

Left channel volume gain

(-79dB — 24dB :the step is 0.5dB)
15:8 R/W 0x30(0dB) | Ox00 :24dB

0x01 :23.5dB

OxCE :-79dB

DDAP_RCHAN_GAIN

Right channel volume gain
(-79dB — 24dB :the step is 0.5dB)
7:0 R/W 0x30(0dB) | O0x00 :24dB

0x01 :23.5dB

OxCE :-79dB

1.18.4.20. 68H_DAC DAP COEFFICIENT REGISTER

Offset: 0x68 Register Name: AC_DAC_DAPCOF
Bit Read/Write Default Description
DDAP_COF
31:0 R/W 0x0
When the APB reading, the data is the RAM data, and writing, the data
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is being written to the RAM,

The Address of Coef Ram auto increment by 1 after reading or writing

this register.

1.18.4.21. 70H_ADC DAP CONTROL REGISTER

Offset: 0x70

Register Name: AC_ADC_DAPCTL

Bit

Read/Write

Default

Description

31

R/W

ADAP _EN
DAP for ADC enable

0 : bypass 1: enable

30

R/W

ADAP_ START
DAP for ADC start up

0 : disable 1: start up

29:22

/

21

ADAP_LSATU_FLAG
Left channel AGC saturation flag

0 : non_saturation 1: saturation

20

ADAP_LNOI_FLAG

Left channel AGC noise-threshold flag

19:12

0x00

ADAP_LCHAN_GAIN

Left channel Gain applied by AGC

(7.1format 2s component(-20dB — 40dB), 0.5dB/ step)
0x50 : 40dB

Ox4F : 39.5dB

0x00 : 00dB

OxFF : -0.5dB

11:10

/

ADAP_RSATU_FLAG
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Right AGC saturation flag

0 : non_saturation 1. saturation

ADAP_RNOI_FLAG

Right channel AGC noise-threshold flag

ADAP_LCHAN_GAIN

Right Channel Gain applied by AGC (7.1format 2s component)(0.5dB
step)

0x50 : 40dB

7:0 R 0x00
Ox4F : 39.5dB

0x00 : 00dB

OxFF : -0.5dB

1.18.4.22. 74H_ADC DAP VOLUME REGISTER

Offset: O0x74 Register Name: AC_ADC_DAPVOL
Bit Read/Write Default Description
31:19 / / /

ADAP_LCHAN_MUTE
18 R/W 0 Left channel volume mute

O:unmute 1:mute

ADAP_RCHAN_MUTE
17 R/W 0 Right channel volume mute

0:unmute 1:mute

ADAP_SKEW_CTL
16 R/W 0 Volume skew time control

0: every sample 1:two samples

15:14 / / /

ADAP_LCHAN_GAIN
13:8 RIW 0x28(0dB)

Left channel volume gain setting
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(0.5dB/step)
000000 : 20dB
000001 : 19.5dB
000010 : 19dB
101000 : 00dB
101001 : -0.5dB

111111 : -11.5dB

7:6

/ /

5:0

R/W

ADAP_RCHAN_GAIN

Right channel volume gain setting
(0.5dB/step)

000000 : 20dB

000001 : 19.5dB

0x28(0dB) | 000010 : 19dB

101000 : 00dB

101001 : -0.5dB

111111 :-11.5dB

1.18.4.23. 78H_ADC DAP LEFT CONTROL REGISTER

Offset: Ox78 Register Name: AC_ADC_DAPLCTL
Bit Read/Write Default Description
31:24 / / /
ADAP_LNOI_SET
23:16 R/W 0xA6(-90dB)
Left channel noise threshold setting (-90 -- -30dB, 8.0format).
15 / / /
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14 R/W 1

AAGC_LCHAN_EN
Left AGC funtion enable

O:disable 1: enable

13 R/W 1

ADAP_LHPF_EN
Left HPF enable

0: disable 1: enable

12 R/W 1

ADAP_LNOI_DET
Left Noise detect enable

0: disable 1: enable

11:10 / /

/

9:8 R/W 0x0

ADAP_LCHAN_HYS
Left Hysteresis setting
00:1dB
01:2dB
10:4dB

11 : disable;

7:4 R/W 0x0

ADAP_LNOI_DEB

Left Noise debounce time
0000:0/fs

0001:4/fs

0010:8/fs

1111 :16*4096/fs

T=2MYs, except N=0

3:.0 R/W 0x0

ADAP_LSIG_DEB

Left Signal debounce time
0000:0/fs

0001:4/fs

0010:8/fs
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1111 :16*4096/fs

T=2MYjfs, except N=0

1.18.4.24. 7CH_ADC DAP RIGHT CONTROL REGISTER

Offset: Ox7c Register Name: AC_ADC_DAPRCTL
Bit Read/Write Default Description
31:24 / / /
ADAP_RNOI_SET
23:16 R/W 0xA6(-90dB)
Right channel noise threshold setting (-90 -- -30dB, 8.0format).
15 / / /
AAGC_RCHAN_EN
14 R/W 1 Right AGC enable
O:disable 1:enable
ADAP_RHPF_EN
13 R/W 1 Right HPF enable
0: disable 1: enable
ADAP_RNOI_DET
12 R/W 1 Right Noise detect enable
0: disable 1:enable
11:10 / / /
ADAP_RCHAN_HYS
Right Hysteresis setting
00:1dB
9:8 R/W 0x0
01:2dB
10:4dB
11 : disable;
ADAP_RNOI_DEB
7:4 R/W 0x0
Right Noise debounce time
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0000:0/fs
0001:4/fs
0010:8/fs
1111: 16*4096/fs

T=2MYfs except N=0

ADAP_RSIG_DEB

Right Signal debounce time
0000:0/fs

0001:4/fs

3:.0 R/W 0x0
0010:8/fs

1111: 16*4096/fs

T=2MYfs except N=0

1.18.4.25. 80H_ADC DAP PARAMETER REGISTER

Offset: 0x80 Register Name: AC_ADC_DAPPARA
Bit Read/Write Default Description
31:30 / / /

ADAP_LTARG_SET

29:24 R/W 0x2C(-20dB) | Left channel target level setting (-1dB -- -30dB). (6.0format 2s
component)
23:22 / / /

ADAP_RTARG_SET
21:16 R/W 0x2C(-20dB) | Right channel target level setting (-1dB -- -30dB). (6.0format 2s

component)

ADAP_LGAIN_MAX
15:8 R/W 0x28(20dB) Left channel max gain setting (0-40dB). (7.1format 2s

component)
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R/W

0x28(20dB)

ADAP_RGAIN_MAX
Right channel max gain setting (0-40dB). (7.1format 2s

component)

1.18.4.26. 84H_ADC DAP LEFT AVERAGE COEF REGISTER

Offset: 0x84

Register Name: AC_ADC_DAPLAC

Bit Read/Write Default Description
31:26 / / /
ADAP_LAC
25:0 R/W 0x2_8F5C
Average level coefficient setting(3.23format 2s component)

1.18.4.27. 88H_ADC DAP LEFT DECAY&ATTACK TIME REGISTER

Offset: 0x88

Register Name: AC_ADC_DAPLDAT

Bit

Read/Write

Default

Description

31

/

/

/

30:16

R/W

0x0000

ADAP_LATT_SET
Left attack time coefficient setting
0000 :1x32/fs

0001 :2x32/fs

7FFF : 2" x32/fs
T=(n+1)*31*fs
When the gain decreases, the actual gain will decrease 0.5dB at

every attack time.

15

/

14:0

R/W

0x001F

(32x32fs)

ADAP_LDEC_SET
Left decay time coefficient setting
0000 : 1x32/fs

0001 :2x32/fs
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7EFF : 2'° x32/fs
T=(n+1)*32/fs

When the gain increases, the actual gain will increase 0.5dB at

every decay time.

1.18.4.28. 8CH_ADC DAP RIGHT AVERAGE COEF REGISTER

Offset: 0x8c Register Name: AC_ADC_DAPRAC
Bit Read/Write Default Description
31:26 / / /
ADAP_RAC
25:0 R/W 0x2_8F5C
Average level coefficient setting(3.23fomat)

1.18.4.29. 90H_ADC DAP RIGHT DECAY&ATTACK TIME REGISTER

Offset: 0x90 Register Name: AC_ADC_DAPRDAT
Bit Read/Write Default Description
31 / / /

ADAP_RATT_SET
Right attack time coefficient setting
0000 : 1x32/fs

0001 : 2x32/fs

30:16 R/W 0x0000
7FFF : 2" x32/fs
T=(n+1)*32/fs
When the gain decreases, the actual gain will decrease 0.5dB at every
attack time.

15 / / /
ADAP_RDEC_SET
14:0 R/W 0x001F

Right decay time coefficient setting
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0000 : 1x32/fs

0001 : 2x32/fs

7EFF : 2'° x32/fs
T=(n+1)*32/fs

When the gain increases, the actual gain will increase 0.5dB at every

decay time.

1.18.4.30. 94H_ADC DAP HPF COEF REGISTER

Offset: 0x94 Register Name: AC_ADC_DAPHPFC
Bit Read/Write Default Description
31:26 / / /

0x07F | ADAP_HPFC
25:0 R/W
FCB9 HPF coefficient setting (3.23fomat)
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1.19. PORT CONTROLLER(CPUX-PORT)

1.19.1. OVERVIEW

The chip has 8 ports for multi-functional input/out pins. They are:
e  Port A(PA): 28 input/output port

*  Port B(PB): 8 input/output port

*  Port C(PC): 28 input/output port

e Port D(PD): 28 input/output port

e Port E(PE) : 17 input/output port

e Port F(PF) : 6 input/output port

* Port G(PG) : 19 input/output port

e Port H(PH) : 31 input/output port
These ports can be easily configured by software for various system configurations. All these ports can be

configured as GPIO if multiplexed functions are not used. Totally 4 groups of external PIO interrupt sources are

supported and interrupt mode can be configured by software.
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1.19.2. PORT REGISTER LIST

Module Name Base Address
PIO 0x01C20800
Register Name Offset Description
Pn_CFGO n*0x24+0x00 Port n Configure Register O (n from 0 to 7)
Pn_CFG1 n*0x24+0x04 Port n Configure Register 1 (n from 0 to 7)
Pn_CFG2 n*0x24+0x08 Port n Configure Register 2 (n from 0 to 7)
Pn_CFG3 n*0x24+0x0C Port n Configure Register 3 (n from 0 to 7)
Pn_DAT n*0x24+0x10 Port n Data Register (n from 0 to 7)
Pn_DRVO n*0x24+0x14 Port n Multi-Driving Register 0 (n from 0 to 7)
Pn_DRV1 n*0x24+0x18 Port n Multi-Driving Register 1 (n from 0 to 7)
Pn_PULO n*0x24+0x1C Port n Pull Register O (n from 0 to 7)
Pn_PUL1 n*0x24+0x20 Port n Pull Register 1 (n from 0 to 7)
Pn_INT_CFGO 0x200+n*0x20+0x00 PIO Interrrupt Configure Register O
Pn _INT_CFG1 0x200+n*0x20+0x04 PIO Interrrupt Configure Register 1
Pn _INT_CFG2 0x200+n*0x20+0x08 PIO Interrrupt Configure Register 2
Pn _INT_CFG3 0x200+n*0x20+0x0C PIO Interrrupt Configure Register 3
Pn _INT_CTL 0x200+n*0x20+0x10 PIO Interrupt Control Register
Pn _INT_STA 0x200+n*0x20+0x14 PIO Interrupt Status Register
Pn _INT_DEB 0x200+n*0x20+0x18 PIO Interrupt Debounce Register
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1.19.3. PORT REGISTER DESCRIPTION

1.19.3.1. PA CONFIGURE REGISTER O

Register Name: PA_CFGO
Offset: 0x00
Default Value: Ox7777_7777
Bit Read/Write Default Description
31 / / /
PA7_SELECT
000: Input 001: Output
30:28 R/W Ox7 010:ETXD7 011: LCD1 D7
100: UART1_CTS 101: Reserved
110: PA_EINTY 111: 10 Disable
27 / / Reserved
PA6_SELECT
000: Input 001: Output
26:24 R/W Ox7 010:ETXD6 011: LCD1 D6
100: UART1_RTS 101: Reserved
110: PA_EINT6 111: 10 Disable
23 / / /
PA5_SELECT
000: Input 001: Output
22:20 R/W 0x7 010:ETXD5 011: LCD1_D5
100: UART1_RX 101: Reserved
110: PA_EINT5 111: 10 Disable
19 / / /
PA4 SELECT
000: Input 001: Output
18:16 R/W 0x7
010: ETXD4 011: LCD1 D4
100: UART1_TX 101: Reserved
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110: PA_EINT4 111: 10 Disable
15 / / /

PA3_SELECT

000: Input 001: Output

14:12 R/W Ox7 010:ETXD3 011: LCD1 D3

100: UART1_RING 101: Reserved

110: PA_EINT3 111: 10 Disable
11 / / /

PA2_SELECT

000: Input 001: Output
10:8 RW 0ox7 010:ETXD2 011: LCD1_D2

100: UART1_DCD 101: Reserved

110: PA_EINT2 111: 10 Disable
7 / / /

PA1l_SELECT

000: Input 001: Output
6:4 R/W 0x7 010:ETXD1 011: LCD1_D1

100: UART1 _DSR 101: Reserved

110: PA_EINT1 111: 10 Disable
3 / / Reserved

PAO_SELECT

000: Input 001: Output
2:0 R/W 0x7 010:ETXDO 011: LCD1_DO

100: UART1_DTR 101: Reserved

110: PA_EINTO 111: 10 Disable

1.19.3.2. PA CONFIGURE REGISTER 1

Offset: 0x04

Register Name: PA_CFG1

Default Value: Ox7777_7777
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Bit Read/Write Default Description
31 / / /
PA15 SELECT
000: Input 001: Output
30:28 R/W Ox7 010:ERXD4 011: LCD1 D15
100: CLKA_OuT 101: Reserved
110: PA_EINT15 111: 10 Disable
27 / / /
PA14 SELECT
000: Input 001: Output
26:24 RW 0ox7 010:ERXD3 011: LCD1_D14
100: SDC3_D3 101: SDC2_D3
110: PA_EINT14 111: 10 Disable
23 / / /
PA13 SELECT
000: Input 001: Output
22:20 R/W 0x7 010:ERXD2 011: LCD1_D13
100: SDC3_D2 101: SDC2_D2
110: PA_EINT13 111: 10 Disable
19 / / /
PA12_SELECT
000: Input 001: Output
18:16 R/W 0x7 010:ERXD1 011: LCD1_D12
100: SDC3 D1 101: SDC2 D1
110: PA_EINT212 111: 10 Disable
15 / / /
PA1l1 SELECT
14:12 R/W 0x7 000: Input 001: Output
010:ERXDO 011:LCD1 D11
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100: SDC3_DO 101: SDC2_DO
110: PA_EINT11 111: 10 Disable
11 / / /
PA10_SELECT
000: Input 001: Output
10:8 R/W 0x7 010:EGTXCLK 011: LCD1_D10
100: SDC3_CLK 101: SDC2_CLK
110: PA_EINT10 111: 10 Disable
7 / / /
PA9_SELECT
000: Input 001: Output
6:4 R/W Ox7 010:ETXEN 011: LCD1 D9
100: SDC3_CMD 101: SDC2_CMD
110: PA_EINT9 111: 10 Disable
3 / / /
PA8_SELECT
000: Input 001: Output
2:0 R/W Ox7 010:ETXCLK 011:LCD1_D8
100: ECLK_INO 101: Reserved
110: PA_EINTS8 111: 10 Disable

1.19.3.3. PA CONFIGURE REGISTER 2

Register Name: PA_CFG1
Offset: 0x08
Default Value: Ox7777_7777

Bit Read/Write Default Description

31 / / /

PA23_SELECT

30:28 R/W 0x7 000: Input 001: Output

010:ECOL 011: LCD1_D23
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100: SPI3_MOSI 101: Reserved
110: PA_EINT23 111: 10 Disable
27 / / /
PA22_SELECT
000: Input 001: Output
26:24 R/W 0x7 010:ERXERR 011: LCD1_D22
100: SPI3_CLK 101: Reserved
110: PA_EINT22 111: 10 Disable
23 / / /
PA21 SELECT
000: Input 001: Output
22:20 R/W Ox7 010:ETXERR 011: LCD1 D21
100: SPI3_CSO0 101: Reserved
110: PA_EINT21 111: 10 Disable
19 / / /
PA20_SELECT
000: Input 001: Output
18:16 R/W Ox7 010:ERXCLK 011: LCD1 D20
100: PWM3_N 101: Reserved
110: PA_EINT20 111: 10 Disable
15 / / /
PA19 SELECT
000: Input 001: Output
14:12 R/W Ox7 010:ERXDV 011: LCD1_D19
100: PWM3_P 101: Reserved
110: PA_EINT19 111: 10 Disable
11 / / /
PA18 SELECT
10:8 R/W Ox7
000: Input 001: Output
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010:ERXD7 011: LCD1 D18
100: CLKB_OuUT 101: Reserved
110: PA_EINT18 111: 10 Disable

7 / / /
PA17 SELECT
000: Input 001: Output

6:4 R/W Ox7 010:ERXD6 011: LCD1 D17
100: DMIC_DIN 101: Reserved
110: PA_EINT17 111: 10 Disable

3 / / /
PA16_SELECT
000: Input 001: Output

2:0 RW 0x7 010:ERXD5 011: LCD1_D16
100: DMIC_CLK 101: Reserved
110: PA_EINT16 111: 10 Disable

1.19.3.4. PA CONFIGURE REGISTER 3
Register Name: PA_CFG1
Offset: 0x0C

Default Value: 0x0000_7777

Bit Read/Write Default Description

31:15 / / /
PA27 SELECT
000: Input 001: Output
14:12 R/W Ox7 010:EMDIO 011: LCD1_VSYNC

100: ECLK_IN1 101: Reserved
110: PA_EINT27 111: 10 Disable

11 / / /
PA26_SELECT

10:8 R/W Ox7

000: Input 001: Output
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010:EMDC 011: LCD1_HSYNC
100: CLKC_OouT 101: Reserved
110: PA_EINT26 111: 10 Disable
7 / / /
PA25 SELECT
000: Input 001: Output
6:4 R/W Ox7 010:ECLKIN 011: LCD1 _DE
100: SPI3_CsS1 101: Reserved
110: PA_EINT25 111: 10 Disable
3 / / /
PA24 SELECT
000: Input 001: Output
2:0 RW 0x7 010:ECRS 011: LCD1_CLK
100: SPI3_MISO 101: Reserved
110: PA_EINT24 111: 10 Disable

1.19.3.5. PA DATA REGISTER

Register Name: PA_DAT
Offset: 0x10
Default Value: 0x0000_0000

Bit Read/Write Default Description

31:28 / / /

PA_DAT

If the port is configured as input, the corresponding bit is the pin state.
If the port is configured as output, the pin state is the same as the
27.0 R/W 0
corresponding bit. The read bit value is the value setup by software. If

the port is configured as functional pin, the undefined value will be

read.
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1.19.3.6. PA MULTI-DRIVING REGISTER 0
Register Name: PA_DRVO
Offset: 0x14
Default Value: 0x5555 5555
Bit Read/Write Default Description
PA_DRV
[2i+1:2i] PA[n] Multi-Driving Select (n = 0~15)
R/W 0x1
(i=0~15) 00: Level O 01: Level 1
10: Level 2 11: Level 3
1.19.3.7. PA MULTI-DRIVING REGISTER 1
Register Name: PA_DRV1
Offset: 0x18
Default Value: 0x0055 5555
Bit Read/Write Default Description
31:24 / / /
PA_DRV
[2i+1:2i] PA[n] Multi-Driving Select (n = 16~27)
R/W Ox1
(i=0~11) 00: Level O 01: Level 1
10: Level 2 11: Level 3
1.19.3.8. PAPULL REGISTER O
Register Name: PA_PULLO
Offset: 0x1C
Default Value: 0x0000_0000
Bit Read/Write Default Description
PA_PULL
[2i+1:2i] PA[n] Pull-up/down Select (n = 0~15)
R/W 0x0
(i=0~15) 00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
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1.19.3.9.

PA PULL REGISTER 1

Offset: 0x20

Register Name: PA_PULL1

Default Value: 0x0000_0000

Bit Read/Write Default Description
31:24 / / /
PA_PULL
[2i+1:2i] PA[n] Pull-up/down Select (n = 16~27)
R/W 0x0
(i=0~11) 00: Pull-up/down disable 01: Pull-up enable
10: Pull-down 11: Reserved

1.19.3.10. PB CONFIGURE REGISTER O

Register Name: PB_CFGO
Offset: 0x24
Default Value: Ox7777_7777
Bit Read/Write Default Description
31 / / /
PB7_SELECT
000: Input 001: Output
30:28 R/W Ox7 010:12S0_DI 011: Reserved
100: Reserved 101: Reserved
110: PB_EINT?7 111: 10 Disable
27 / / /
PB6_SELECT
000: Input 001: Output
26:24 R/W Ox7 010:12S50_DO3 011: UART3_RX
100: TWI3_SDA 101: Reserved
110: PB_EINT6 111: 10 Disable
23 / / /
PB5 SELECT
22:20 R/W 0x7
000: Input 001: Output
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010:12S0_DO2 011: UART3_TX
100: TWI3_SCK 101: Reserved
110: PB_EINT5 111: 10 Disable
19 / / /
PB4 SELECT
000: Input 001: Output
18:16 R/W Ox7 010:1250_DO1 011: UART3_RTS
100: Reserved 101: Reserved
110: PB_EINT4 111: 10 Disable
15 / / /
PB3_SELECT
000: Input 001: Output
14:12 R/W 0x7 010:12S0_DO0 011: Reserved
100: Reserved 101: Reserved
110: PB_EINT3 111: 10 Disable
11 / / /
PB2_SELECT
000: Input 001: Output
10:8 R/W 0x7 010:12S0_LRCK 011: Reserved
100: Reserved 101: Reserved
110: PB_EINT2 111: 10 Disable
7 / / /
PB1_SELECT
000: Input 001: Output
6:4 R/W 0x7 010:12S0_BCLK 011: Reserved
100: Reserved 101: Reserved
110: PB_EINT1 111: 10 Disable
3 / / /
2:0 R/W Ox7 PBO_SELECT
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000: Input 001: Output

010:12S0_MCLK 011: UART3_CTS

100: MCS_MCLK1 101: Reserved

110: PB_EINTO 111: 10 Disable
1.19.3.11. PB CONFIGURE REGISTER 1
Register Name: PB_CFG1
Offset: 0x28
Default Value: 0x0000 0000
Bit Read/Write Default Description
31.0 / / /
1.19.3.12. PB CONFIGURE REGISTER 2
Register Name: PB_CFG2
Offset: 0x2C
Default Value: 0x0000_0000
Bit Read/Write Default Description
31.0 / / /
1.19.3.13. PB CONFIGURE REGISTER 3
Register Name: PB_CFG3
Offset: 0x30
Default Value: 0x0000_0000
Bit Read/Write Default Description
31:0 / / /
1.19.3.14. PB DATA REGISTER
Register Name: PB_DAT
Offset: 0x34
Default Value: 0x0000_0000
Bit Read/Write Default Description
318 / / /
7:0 R/W 0 PB_DAT
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read.

If the portis configured as input, the corresponding bit is the pin state. If
the port is configured as output, the pin state is the same as the
corresponding bit. The read bit value is the value setup by software. If

the port is configured as functional pin, the undefined value will be

1.19.3.15. PB MULTI-DRIVING REGISTER 0

Offset: 0x38

Register Name: PB_DRVO

Default Value: 0x0000_ 5555

Bit Read/Write Default Description
31:16 / / Reserved
PB_DRV
[2i+1:2i] PBI[n] Multi-Driving Select (n = 0~7)
R/W Ox1
(i=0~7) 00: Level O 01: Level 1
10: Level 2 11: Level 3

1.19.3.16. PB MULTI-DRIVING REGISTER 1

Offset: Ox3C

Register Name: PB_DRV1

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

1.19.3.17. PB PULL REGISTER O

Offset: 0x40

Register Name: PB_PULLO

Default Value: 0x0000_ 0000

Bit Read/Write Default Description
31;16 / / Reserved
[2i+1:2i] PB_PULL
R/W 0x0
(i=0~7) PB[n] Pull-up/down Select (n = 0~7)
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00: Pull-up/down disable 01: Pull-up

10: Pull-down

11: Reserved

1.19.3.18. PB PULL REGISTER 1

Offset: 0x44

Register Name: PB_PULL1

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31.0

/

/

1.19.3.19. PC CONFIGURE REGISTER 0

Register Name: PC_CFGO
Offset: 0x48
Default Value: 0x7777_7777
Bit Read/Write Default Description
31 / / /
PC7_SELECT
000: Input 001: Output
30:28 R/W 0x7 010:NANDO_RB1 011: SDC2_CLK
100: SDC3_CLK 101: Reserved
110: Reserved 111: 10 Disable
27 / / /
PC6 SELECT
000: Input 001: Output
26:24 R/W Ox7 010:NANDO_RBO 011: sSDC2_CMD
100: SDC3_CMD 101: Reserved
110: Reserved 111: 10 Disable
23 / / /
PC5 SELECT
22:20 R/W 0x7 000: Input 001: Output
010:NANDO_RE 011: Reserved
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100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
19 / / /
PC4_SELECT
000: Input 001: Output
18:16 R/W Ox7 010:NANDO_CEO 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
15 / / /
PC3 SELECT
000: Input 001: Output
14:12 R/W Ox7 010:NANDO_NCE1 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
11 / / /
PC2_SELECT
000: Input 001: Output
10:8 R/W Ox7 010:NANDO_CLE 011: SPIO_CLK
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
7 / / /
PC1 SELECT
000: Input 001: Output
6:4 R/W Ox7 010:NANDO_ALE 011: SPI0O_MISO
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
3 / / /
PCO_SELECT
2:0 R/W 0x7
000: Input 001: Output

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 333/944



&

Allwinner
Technology

010:NANDO_WE

100: Reserved

011: SPI0_MOSI

101: Reserved

110: Reserved 111: 10 Disable
1.19.3.20. PC CONFIGURE REGISTER 1
Register Name: PC_CFG1
Offset: 0x4C
Default Value: Ox7777_7777
Bit Read/Write Default Description
31 / / /
PC15_SELECT
000: Input 001: Output
30:28 R/W 0x7 010:NANDO_DQ7 011: SDC2_D7
100:SDC3_D7 101: Reserved
110: Reserved 111: 10 Disable
27 / / /
PC14 SELECT
000: Input 001: Output
26:24 R/W Ox7 010:NANDO_DQ6 011: SDC2_D6
100:SDC3_D6 101: Reserved
110: Reserved 111: 10 Disable
23 / / /
PC13_SELECT
000: Input 001: Output
22:20 R/W Ox7 010: NANDO_DQ5 011: SDC2_D5
100: SDC3_D5 101: Reserved
110: Reserved 111: 10 Disable
19 / / /
PC12_SELECT
18:16 R/W Ox7
000: Input 001: Output
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010: NANDO_DQ4 011: SDC2_D4

100: SDC3_D4 101: Reserved

110: Reserved 111: 10 Disable
15 / / /

PC11 SELECT

000: Input 001: Output

14:12 R/W Ox7 010: NANDO_DQ3 011: SDC2_D3

100: SDC3 D3 101: Reserved

110: Reserved 111: 10 Disable
11 / / /

PC10_SELECT

000: Input 001: Output
10:8 RW 0x7 010: NANDO_DQ2 011: SDC2_D2

100: SDC3_D2 101: Reserved

110: Reserved 111: 10 Disable
7 / / /

PC9_SELECT

000: Input 001: Output
6:4 R/W 0x7 010: NANDO_DQ1 011: SDC2_D1

100: SDC3_D1 101: Reserved

110: Reserved 111: 10 Disable
3 / / /

PC8 SELECT

000: Input 001: Output
2:0 R/W 0x7 010: NANDO_DQO 011: SDC2_DO

100: SDC3_D0 101: Reserved

110: Reserved 111: 10 Disable
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1.19.3.21. PC CONFIGURE REGISTER 2

Register Name: PC_CFG2
Offset: 0x50
Default Value: Ox7777_7777
Bit Read/Write Default Description
31 / / /
30:28 R/W 0x7 /
27 / / /
26:24 R/W 0x7 /
23 / / /
22:20 R/W 0x7 /
19 / / /
18:16 R/W 0x7 /
15 / / /
14:12 R/W 0x7 /
11 / / /
10:8 R/W 0x7 /
7 / / /
6:4 R/W Ox7 /
3 / / /
2:0 R/W Ox7 /

1.19.3.22. PC CONFIGURE REGISTER 3

Offset: 0x54

Register Name: PC_CFG3

Default Value: 0x0000_7777

Bit Read/Write Default Description
31:15 / / /
PC27_SELECT
14:12 R/W 0x7 000: Input 001: Output
010:Reserved 011: SPI0O_CSO
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100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
11 / / /
PC26_SELECT
000: Input 001: Output
10:8 R/W Ox7 010: NANDO_CE3 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
7 / / /
PC25_SELECT
000: Input 001: Output
6:4 R/W 0x7 010:NANDO_CE2 011: Reserved
100:Reserved 101: Reserved
110: Reserved 111: 10 Disable
3 / / /
PC24_SELECT
000: Input 001: Output
2:0 R/W Ox7 010:NANDO_DQS 011: SDC2_RST
100:SDC3_RST 101: Reserved
110: Reserved 111: 10 Disable
1.19.3.23. PC DATA REGISTER
Register Name: PC_DAT
Offset: 0x58
Default Value: 0x0000_ 0000
Bit Read/Write Default Description
31:28 / / /
PC_DAT
27:0 R/W 0 If the port is configured as input, the corresponding bit is the pin state.
If the port is configured as output, the pin state is the same as the

A31s User Manual (Revision 1.1) Copyright © 2013 Allwinner Technology. All Rights Reserved. Page 337 /944



MAIIwinner
( \

Technology

corresponding bit. The read bit value is the value setup by software. If
the port is configured as functional pin, the undefined value will be

read.

1.19.3.24. PC MULTI-DRIVING REGISTER 0

Register Name: PC_DRVO
Offset: 0x5C
Default Value: 0x5555 5555
Bit Read/Write Default Description

PC_DRV

[2i+1:2i] PC[n] Multi-Driving_SELECT (n = 0~15)

R/W 0x1

(i=0~15) 00: Level O 01: Level 1

10: Level 2 11: Level 3

1.19.3.25. PC MULTI-DRIVING REGISTER 1

Register Name: PC_DRV1
Offset: 0x60
Default Value: 0x0055 5555
Bit Read/Write Default Description
31:24 / / /

PC_DRV

[2i+1:2i] PC[n] Multi-Driving Select (n = 16~27)

R/W Ox1

(i=0~11) 00: Level O 01: Level 1

10: Level 2 11: Level 3

1.19.3.26. PC PULL REGISTER O

Register Name: PC_PULLO
Offset: 0x64
Default Value: 0x0000 5140

Bit Read/Write Default Description
[2i+1:2i] PC_PULL
R/W 0x00005140
(i=0~15) PCI[n] Pull-up/down Select (n = 0~15)
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00: Pull-up/down disable 01: Pull-up

10: Pull-down

11: Reserved

1.19.3.27. PC PULL REGISTER 1
Register Name: PC_PULL1
Offset: 0x68
Default Value: 0x0054 0000
Bit Read/Write Default Description
31:24 / / /
PC_PULL
[2i+1:2i] PCIn] Pull-up/down Select (n = 16~27)
R/W 0x00540000
(i=0~11) 00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
1.19.3.28. PD CONFIGURE REGISTER O
Register Name: PD_CFGO
Offset: 0x6C
Default Value: 0x7777_7777
Bit Read/Write Default Description
31 / / /
PD7 _SELECT
000: Input 001: Output
30:28 R/W Ox7 010:LCDO_D7 011: LVDSO_VNC
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
27 / / Reserved
PD6 SELECT
000: Input 001: Output
26:24 R/W Ox7 010:LCDO0_D6 011: LVDSO_VPC
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
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23 / / /
PD5_SELECT
000: Input 001: Output
22:20 R/W 0ox7 010:LCDO_D5 011: LVDSO0_VN2
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
19 / / /
PD4_SELECT
000: Input 001: Output
18:16 RW 0ox7 010:LCDO0_D4 011: LVDSO0_VP2
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
15 / / /
PD3_SELECT
000: Input 001: Output
14:12 R/W Ox7 010:LCDO_D3 011: LVDSO_VN1
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
11 / / /
PD2_SELECT
000: Input 001: Output
10:8 R/W Ox7 010:LCDO_D2 011: LVDSO _VP1
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
7 / / /
PD1 SELECT
000: Input 001: Output
6:4 R/W 0x7
010:LCDO0_D1 011: LVDSO _VNO
100: Reserved 101: Reserved
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110: Reserved 111: 10 Disable

3 / / /
PDO_SELECT
000: Input 001: Output

2:0 R/W 0x7 010:LCDO_DO 011: LVDSO_VPO
100: Reserved 101: Reserved
110: Reserved 111: IO Disable

1.19.3.29. PD CONFIGURE REGISTER 1

Register Name: PD_CFG1
Offset: 0x70
Default Value: Ox7777_7777

Bit Read/Write Default Description

31 / / /

PD15_SELECT

000: Input 001: Output
30:28 R/W Ox7 010:LCDO_D15 011: LVDS1 VN2
100:Reserved 101: Reserved
110: Reserved 111: 10 Disable
27 / / /

PD14_SELECT

000: Input 001: Output
26:24 R/W Ox7 010:LCDO_D14 011: LVDS1 VP2
100:Reserved 101: Reserved
110: Reserved 111: 10 Disable
23 / / /

PD13_SELECT

000: Input 001: Output

22:20 R/W Oox7
010:LCDO_D13 011: LVDS1 VN1
100:Reserved 101: Reserved
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110: Reserved 111: 10 Disable
19 / / /
PD12_ SELECT
000: Input 001: Output
18:16 R/W Ox7 010:LCDO_D12 011: LVDS1 VP1
100:Reserved 101: Reserved
110: Reserved 111: 10 Disable
15 / / /
PD11_SELECT
000: Input 001: Output
14:12 RW 0ox7 010:LCDO0O_D11 011: LVDS1_VNO
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
11 / / /
PD10_SELECT
000: Input 001: Output
10:8 R/W 0x7 010:LCDO0O_D10 011: LVDS1_VPO
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
7 / / /
PD9_SELECT
000: Input 001: Output
6:4 R/W 0x7 010:LCDO_D9 011: LVDSO_VN3
100:Reserved 101: Reserved
110: Reserved 111: 10 Disable
3 / / /
PD8 SELECT
2:0 R/W 0x7 000: Input 001: Output
010:LCDO_D8 011: LVDSO_VP3
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100:Reserved

101: Reserved

110: Reserved 111: 10 Disable
1.19.3.30. PD CONFIGURE REGISTER 2
Register Name: PD_CFG2
Offset: 0x74
Default Value: OX7777_7777
Bit Read/Write Default Description
31 / / /
PD23_SELECT
000: Input 001: Output
30:28 R/W 0x7 010:LCDO_D23 011: Reserved
100:Reserved 101: Reserved
110: Reserved 111: 10 Disable
27 / / /
PD22_SELECT
000: Input 001: Output
26:24 R/W 0x7 010: LCDO_D22 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
23 / / /
PD21_SELECT
000: Input 001: Output
22:20 R/W 0x7 010: LCDO_D21 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
19 / / /
PD20_SELECT
18:16 R/W 0x7 000: Input 001: Output
010: LCDO_D20 011: Reserved
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100: Reserved 101: Reserved
110: Reserved 111: 10 Disable

15 / / /
PD19 SELECT
000: Input 001: Output

14:12 R/W 0x7 010: LCDO_D19 011: LVDS1_VN3

100: Reserved 101: Reserved
110: Reserved 111: 10 Disable

11 / / /
PD18 SELECT
000: Input 001: Output

10:8 R/W Ox7 010: LCDO_D18 011: LVDS1 VP3

100: Reserved 101: Reserved
110: Reserved 111: 10 Disable

7 / / /
PD17 SELECT
000: Input 001: Output

6:4 R/W Ox7 010: LCDO_D17 011: LVDS1 VNC
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable

3 / / /
PD16_SELECT
000: Input 001: Output

2:0 R/W Ox7 010: LCDO_D16 011: LVDS1 VPC
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable

1.19.3.31. PD CONFIGURE REGISTER 3

Offset: 0x78 Register Name: PD_CFG3
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Default Value: 0x0000_7777
Bit Read/Write Default Description
31:16 / / /
15 / / /
PD27_SELECT
000: Input 001: Output
14:12 R/W Ox7 010: LCDO_ VSYNC 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
11 / / Reserved
PD26_SELECT
000: Input 001: Output
10:8 R/W 0x7 010: LCDO_ HSYNC 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
7 / / /
PD25_SELECT
000: Input 001: Output
6:4 R/W 0x7 010:LCDO_ DE 011: Reserved
100:Reserved 101: Reserved
110: Reserved 111: 10 Disable
3 / / /
PD24 SELECT
000: Input 001: Output
2:0 R/W Ox7 010: LCDO_CLK 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
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1.19.3.32. PD DATA REGISTER

Offset: Ox7C

Register Name: PD_DAT

Default Value: 0x0000_0000

Bit Read/Write Default Description

31:28 / / /
PD_DAT
If the port is configured as input, the corresponding bit is the pin state.
If the port is configured as output, the pin state is the same as the

27:0 R/W 0
corresponding bit. The read bit value is the value setup by software. If
the port is configured as functional pin, the undefined value will be
read.

1.19.3.33. PD MULTI-DRIVING REGISTER 0

Offset: 0x80

Register Name: PD_DRVO0

Default Value: 0x5555_ 5555

Bit Read/Write Default Description
PD_DRV
[2i+1:2i] PD[n] Multi-Driving Select (n = 0~15)
R/W Ox1
(i=0~15) 00: Level O 01: Level 1
10: Level 2 11: Level 3

1.19.3.34. PD MULTI-DRIVING REGISTER 1

Offset: 0x84

Register Name: PD_DRV1

Default Value: 0x0055 5555

Bit Read/Write Default Description
31:24 / / /
PD DRV
[2i+1:2i]
R/W Ox1 PD[n] Multi-Driving Select (n = 16~27)
(i=0~11)
00: Level O 01: Level 1
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10: Level 2 11: Level 3

1.19.3.35. PD PULL REGISTER O

Offset: 0x88

Register Name: PD_PULLO

Default Value: 0x0000_0000

Bit Read/Write Default Description
PD_PULL
[2i+1:2i] PD[n] Pull-up/down Select (n = 0~15)
R/W 0x0
(i=0~15) 00: Pull-up/down disable 01: Pull-up

10: Pull-down 11: Reserved

1.19.3.36. PD PULL REGISTER 1

Offset: 0x8C

Register Name: PD_PULL1

Default Value: 0x0000_0000

Bit Read/Write Default Description
31:24 / / /
PD_PULL
[2i+1:2i] PDI[n] Pull-up/down Select (n = 16~27)
R/W 0x0
(i=0~11) 00: Pull-up/down disable 01: Pull-up enable
10: Pull-down 11: Reserved

1.19.3.37. PE CONFIGURE REGISTER O

Offset: 0x90

Register Name: PE_CFGO

Default Value: Ox7777_7777

Bit Read/Write Default Description
31 / / /
PE7 SELECT
30:28 R/W 0x7 000: Input 001: Output
010: CSI_D3 011: UARTS5_CTS
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100: Reserved 101: Reserved
110: PE_EINT7 111: 10 Disable
27 / / /
PE6_SELECT
000: Input 001: Output
26:24 R/W 0x7 010: CSI_D2 011: UART5_RTS
100: Reserved 101: Reserved
110: PE_EINT6 111: 10 Disable
23 / / /
PE5 SELECT
000: Input 001: Output
22:20 R/W Ox7 010: CSI_D1 011: UART5_RX
100: Reserved 101: Reserved
110: PE_EINT5 111: 10 Disable
19 / / /
PE4 SELECT
000: Input 001: Output
18:16 R/W Ox7 010: CSI_DO 011: UARTS5_TX
100: Reserved 101: Reserved
110: PE_EINT4 111: 10 Disable
15 / / /
PE3_SELECT
000: Input 001: Output
14:12 R/W Ox7 010:CSI_VSYNC 011: TS DVLD
100: Reserved 101: Reserved
110: PE_EINT3 111: 10 Disable
11 / / /
PE2_SELECT
10:8 R/W Ox7
000: Input 001: Output
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010: CSI_HSYNC 011: TS_SYNC
100: Reserved 101: Reserved
110: PE_EINT2 111: 10 Disable
7 / / /
PE1 SELECT
000: Input 001: Output
6:4 R/W Ox7 010: CSI_MCLK 011: TS_ERR
100: Reserved 101: Reserved
110: PE_EINT1 111: 10 Disable
3 / / /
PEO_SELECT
000: Input 001: Output
2:0 RW 0x7 010: CSI_PCLK 011: TS_CLK
100: Reserved 101: Reserved
110: PE_EINTO 111: 10 Disable
1.19.3.38. PE CONFIGURE REGISTER 1
Register Name: PE_CFG1
Offset: 0x94
Default Value: Ox7777_7777
Bit Read/Write Default Description
31 / / /
PE15 SELECT
000: Input 001: Output
30:28 R/W Ox7 010: CSI_D11 011: TS D7
100: Reserved 101: Reserved
110: PE_EINT15 111: 10 Disable
27 / / /
PE14 SELECT
26:24 R/W Ox7
000: Input 001: Output
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010: CSI_D10 011: TS_D6
100: Reserved 101: Reserved
110: PE_EINT14 111: 10 Disable
23 / / /
PE13 SELECT
000: Input 001: Output
22:20 R/W 0x7 010: CSI_D9 011: TS_D5
100: Reserved 101: Reserved
110: PE_EINT213 111: 10 Disable
19 / / /
PE12_SELECT
000: Input 001: Output
18:16 RW 0x7 010: CSI_D8 011: TS_D4
100: Reserved 101: Reserved
110: PE_EINT12 111: 10 Disable
15 / / /
PE11 SELECT
000: Input 001: Output
14:12 R/W 0x7 010: CSI_D7 011: TS_D3
100: Reserved 101: Reserved
110: PE_EINT11 111: 10 Disable
11 / / /
PE10_SELECT
000: Input 001: Output
10:8 R/W 0x7 010: CSI_D6 011: TS_D2
100: Reserved 101: Reserved
110: PE_EINT10 111: 10 Disable
7 / / /
6:4 R/W Ox7 PE9 SELECT
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000: Input 001: Output
010: CSI_D5 011: TS_D1
100: Reserved 101: Reserved
110: PE_EINT9 111: 10 Disable
3 / / /
PE8_SELECT
000: Input 001: Output
2:0 R/W 0x7 010: CSI_D4 011: TS_DO
100: Reserved 101: Reserved
110: PE_EINTS8 111: 10 Disable
1.19.3.39. PE CONFIGURE REGISTER 2
Register Name: PE_CFG2
Offset: 0x98
Default Value: 0x0000_0007
Bit Read/Write Default Description
31:0 / / /
1.19.3.40. PE CONFIGURE REGISTER 3
Register Name: PE_CFG2
Offset: 0x9C
Default Value: 0x0000_0000
Bit Read/Write Default Description
31:0 / / /
1.19.3.41. PE DATA REGISTER
Register Name: PE_DAT
Offset: OXAO
Default Value: 0x0000_0000
Bit Read/Write Default Description
31:16 / / /
15:0 R/W 0 PE_DAT
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If the port is configured as input, the corresponding bit is the pin state.
If the port is configured as output, the pin state is the same as the
corresponding bit. The read bit value is the value setup by software. If
the port is configured as functional pin, the undefined value will be

read.

1.19.3.42. PE MULTI-DRIVING REGISTER O

Offset: OxA4

Register Name: PE_DRVO

Default Value: 0x5555 5555

Bit Read/Write Default Description
PE_DRV
[2i+1:2i] PE[n] Multi-Driving Select (n = 0~15)
R/W 0x1
(i=0~15) 00: Level O 01: Level 1
10: Level 2 11: Level 3

1.19.3.43. PE MULTI-DRIVING REGISTER 1

Offset: OXA8

Register Name: PE_DRV1

Default Value: 0x0000_0001

Bit Read/Write Default

Description

31:0 / / /

1.19.3.44. PE PULL REGISTER O

Offset: OXAC

Register Name: PE_PULLO

Default Value: 0x0000 0000

Bit Read/Write Default Description
PE_PULL
[2i+1:2i] PE[n] Pull-up/down Select (n = 0~15)
R/W 0x0
(i=0~15) 00: Pull-up/down disable 01: Pull-up
10: Pull-down 11: Reserved
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1.19.3.45. PE PULL REGISTER 1

Register Name: PE_PULL1
Offset: 0xBO
Default Value: 0x0000 0000

Bit Read/Write Default Description

31:0 / / /

PE_PULL

PE[n] Pull-up/down Select (n = 16)
1:0 R/W 0x0
00: Pull-up/down disable 01: Pull-up

10: Pull-down 11: Reserved

1.19.3.46. PF CONFIGURE REGISTER O

Register Name: PF_CFGO
Offset: OxB4
Default Value: Ox0077_7777
Bit Read/Write Default Description
31:23 / / /
PF5_SELECT
000: Input 001: Output
22:20 R/W 0x7 010: SDCO_D2 011: Reserved
100: JTAG_CK1 101: Reserved
110: Reserved 111: 10 Disable
19 / / /
PF4 SELECT
000: Input 001: Output
18:16 R/W Ox7 010: SDCO_D3 011: Reserved
100: UARTO_RX 101: Reserved
110: Reserved 111: 10 Disable
15 / / /
14:12 R/W Ox7 PF3_SELECT
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000: Input 001: Output
010: SDCO_CMD 011: Reserved
100: JTAG_DO1 101: Reserved
110: Reserved 111: 10 Disable
11 / / /
PF2_SELECT
000: Input 001: Output
10:8 R/W Ox7 010: SDCO_CLK 011: Reserved
100: UARTO_TX 101: Reserved
110: Reserved 111: 10 Disable
7 / / /
PF1 SELECT
000: Input 001: Output
6:4 R/W 0x7 010:SDCO0_DO 011: Reserved
100: JTAG_DI1 101: Reserved
110: Reserved 111: 10 Disable
3 / / /
PFO_SELECT
000: Input 001: Output
2:0 R/W Ox7 010:SDCO0_D1 011: Reserved
100: JTAG_MS1 101: Reserved
110: Reserved 111: 10 Disable

1.19.3.47. PF CONFIGURE REGISTER 1

Register Name: PF_CFGL1
Offset: OxB8
Default Value: 0x0000 0000

Bit Read/Write Default Description

31.0 / / /
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1.19.3.48. PF CONFIGURE REGISTER 2

Offset: OxBC

Register Name: PF_CFG2

Default Value: 0x0000 0000

Bit Read/Write Default

Description

31:0 / /

1.19.3.49. PF CONFIGURE REGISTER 3

Offset: OxCO

Register Name: PF_CFG3

Default Value: 0x0000_0000

Bit Read/Write Default

Description

31:0 / /

1.19.3.50. PF DATA REGISTER

Offset: OxC4

Register Name: PF_DAT

Default Value: 0x0000_0000

Bit Read/Write Default Description
31:6 / / /
PF_DAT
If the portis configured as input, the corresponding bit is the pin state. If
the port is configured as output, the pin state is the same as the
5:0 R/W 0

corresponding bit. The read bit value is the value setup by software. If

the port is configured as functional pin, the undefined value will be

read.

1.19.3.51. PF MULTI-DRIVING REGISTER 0

Offset: OxC8

Register Name: PF_DRVO

Default Value: 0x0000_ 0555

Bit Read/Write Default

Description
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31:12 / / /
PF_DRV
[2i+1:20] PF[n] Multi-Driving Select (n = 0~5)
R/W Ox1
(i=0~5) 00: Level O 01: Level 1
10: Level 2 11: Level 3

1.19.3.52. PF MULTI-DRIVING REGISTER 1

Register Name: PF_DRV1
Offset: OxCC
Default Value: 0x0000_0000

Bit Read/Write Default Description

31:24 / / /

1.19.3.53. PF PULL REGISTER O

Register Name: PF_PULLO
Offset: OxDO
Default Value: 0x0000_0000
Bit Read/Write Default Description

31:12 / / /
PF_PULL

[2i+1:2i] PF[n] Pull-up/down Select (n = 0~5)

R/W 0x0

(i=0~5) 00: Pull-up/down disable 01: Pull-up

10: Pull-down 11: Reserved

1.19.3.54. PF PULL REGISTER 1

Register Name: PF_PULL1
Offset: OxD4

Default Value: 0x0000 0000

Bit Read/Write Default Description

31:0 / / /
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1.19.3.55. PG CONFIGURE REGISTER O

Register Name: PG_CFGO
Offset: 0xD8
Default Value: Ox7777_7777
Bit Read/Write Default Description
31 / / /
PG7_SELECT
000: Input 001: Output
30:28 R/W Ox7 010: UART2_RX 011: Reserved
100: Reserved 101: Reserved
110: PG_EINTY 111: 10 Disable
27 / / /
PG6_SELECT
000: Input 001: Output
26:24 R/W Ox7 010: UART2_TX 011: Reserved
100: Reserved 101: Reserved
110: PG_EINT6 111: 10 Disable
23 / / /
PG5 SELECT
000: Input 001: Output
22:20 R/W Ox7 010: SDC1_D3 011: Reserved
100: Reserved 101: Reserved
110: PG_EINTS 111: 10 Disable
19 / / /
PG4 _SELECT
000: Input 001: Output
18:16 R/W 0x7 010: SDC1 D2 011: Reserved
100: Reserved 101: Reserved
110: PG_EINT4 111: 10 Disable
15 / / /
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PG3_SELECT
000: Input 001: Output
14:12 R/W 0x7 010: SDC1 D1 011: Reserved
100: Reserved 101: Reserved
110: PG_EINT3 111: 10 Disable
11 / / /
PG2_SELECT
000: Input 001: Output
10:8 R/W 0x7 010: SDC1_DO 011: Reserved
100: Reserved 101: Reserved
110: PG_EINT2 111: 10 Disable
7 / / /
PG1_SELECT
000: Input 001: Output
6:4 R/W 0x7 010: SDC1_CMD 011: Reserved
100: Reserved 101: Reserved
110: PG_EINT1 111: 10 Disable
3 / / /
PGO_SELECT
000: Input 001: Output
2:0 R/W 0x7 010: SDC1_CLK 011: Reserved
100: Reserved 101: Reserved
110: PG_EINTO 111: 10 Disable
1.19.3.56. PG CONFIGURE REGISTER 1
Register Name: PG_CFG1
Offset: OxDC Default Value: Ox7777_7777
Bit Read/Write Default Description
31 / / /
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PG15 SELECT
000: Input 001: Output
010: SPI11_MOSI 011:12S1 DIN
100: Reserved 101: Reserved
30:28 R/W Ox7 110: PG_EINT15 111: 10 Disable
27 / / /
PG14 SELECT
000: Input 001: Output
010:SPI1_CLK 011: 1251 LRCK
100: Reserved 101: Reserved
26:24 R/W Ox7 110: PG_EINT14 111: 10 Disable
23 / / /
PG13_SELECT
000: Input 001: Output
010: SPI1_CS0 011:12S1_BCLK
100: Reserved 101: Reserved
22:20 R/W 0x7 110: PG_EINT13 111: 10 Disable
19 / / /
PG12_SELECT
000: Input 001: Output
010: SPI1_CS1 011:12S1_MCLK
100: Reserved 101: Reserved
18:16 R/W 0x7 110: PG_EINT12 111: 10 Disable
15 / / /
PG11 SELECT
000: Input 001: Output
010: TWI3_SDA 011: USB_DM3
100: Reserved 101: Reserved
14:12 R/W Ox7 110: PG_EINT11 111: 10 Disable
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11 / / /
PG10_SELECT
000: Input 001: Output
010: TWI3_SCK 011: USB_DP3
100: Reserved 101: Reserved
10:8 R/W 0x7 110: PG_EINT10 111: 10 Disable
7 / / /
PG9_SELECT
000: Input 001: Output
010: UART2_CTS 011: Reserved
100: Reserved 101: Reserved
6:4 R/W 0x7 110: PG_EINT9 111: 10 Disable
3 / / /
PG8_SELECT
000: Input 001: Output
010: UART2_RTS 011: Reserved
100: Reserved 101: Reserved
2:0 R/W Ox7 110: PG_EINTS 111: 10 Disable
1.19.3.57. PG CONFIGURE REGISTER 2
Register Name: PG_CFG2
Offset: OXEO Default Value: 0x0000_0777
Bit Read/Write Default Description
31:11 / / /
PG18 SELECT
000: Input 001: Output
010: UART4_RX 011: USB_DM3
100: Reserved 101: Reserved
10:8 R/W Ox7 110: PG_EINT18 111: 10 Disable
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7 / / /
PG17_SELECT
000: Input 001: Output
010: UART4_TX 011: USB_DP3
100: Reserved 101: Reserved
6:4 R/W Ox7 110: PG_EINT17 111: 10 Disable
3 / / /
PG16_SELECT
000: Input 001: Output
010:SPI1_MISO 011:12S1_DOUT
100: Reserved 101: Reserved
2.0 R/W Ox7 110: PG_EINT16 111: 10 Disable

1.19.3.58. PG CONFIGURE REGISTER 3

Register Name: PG_CFG3

Offset: OXE4 Default Value: 0x0000_0000
Bit Read/Write Default Description
31.0 / / /

1.19.3.59. PG DATA REGISTER

Register Name: PG_DAT

Offset: OXE8 Default Value: 0x0000_0000
Bit Read/Write Default Description
31:19 / / /

PG_DAT

If the port is configured as input, the corresponding bit is the pin state.
If the port is configured as output, the pin state is the same as the
corresponding bit. The read bit value is the value setup by software. If

18:0 R/W 0 the port is configured as functional pin, the undefined value will be
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1.19.3.60. PG MULTI-DRIVING REGISTER 0

Register Name: PG_DRVO0

Offset: OXEC Default Value: 0x5555 5555

Bit Read/Write Default Description

PG_DRV
PG[n] Multi-Driving Select (n = 0~15)
[2i+1:20] 00: Level O 01: Level 1

(i=0~15) R/W Ox1 10: Level 2 11: Level 3

1.19.3.61. PG MULTI-DRIVING REGISTER 1

Register Name: PG_DRV1

Offset: OxFO Default Value: 0x0000_0015
Bit Read/Write Default Description
31:6 / / /

PG_DRV

PG[n] Multi-Driving Select (n = 16~18)
[2i+1:2i] 00: Level O 01: Level 1

(i=0~2) R/W Ox1 10: Level 2 11: Level 3

1.19.3.62. PG PULL REGISTER O

Register Name: PG_PULLO

Offset: OxF4 Default Value: 0x0000_0000

Bit Read/Write Default Description

PG_PULL
PG[n] Pull-up/down Select (n = 0~15)
[2i+1:20] 00: Pull-up/down disable 01: Pull-up

(i=0~15) R/W 0x0 10: Pull-down 11: Reserved
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1.19.3.63. PG PULL REGISTER 1

Offset: OxF8

Register Name: PG_PULL1

Default Value: 0x0000_0000

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

PG_PULL

PG[n] Pull-up/down Select (nh = 16~18)
[2i+1:20] 00: Pull-up/down disable 01: Pull-up
(i=0~2) R/W 0x0 10: Pull-down 11: Reserved

1.19.3.64. PH CONFIGURE REGISTER 0

Offset: OXFC

Register Name: PH_CFGO

Default Value: Ox7777_7777

Bit Read/Write Default Description
31 / / /
30:28 R/W 0x7 /
27 / / /
26:24 R/W Ox7 /
23 / / /
22:20 R/W Ox7 /
19 / / /
18:16 R/W Ox7 /
15 / / /
14:12 R/W 0x7 /
11 / / /
10:8 R/W 0x7 /
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7 / / /
6:4 R/W 0x7 /
3 / / /
2.0 R/W 0x7 /

1.19.3.65. PH CONFIGURE REGISTER 1

Register Name: PH_CFG1
Offset: 0x100 Default Value: Ox7777_7777
Bit Read/Write Default Description
31 / / /
PH15 SELECT
000: Input 001: Output
010: TWIO_SDA 011: Reserved
100: Reserved 101: Reserved
30:28 R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
PH14 SELECT
000: Input 001: Output
010:TWIO_SCK 011: Reserved
100: Reserved 101: Reserved
26:24 R/W 0x7 110: Reserved 111: 10 Disable
23 / / /
PH13 SELECT
000: Input 001: Output
010: PWMO 011: Reserved
100: Reserved 101: Reserved
22:20 R/W 0x7 110: Reserved 111: 10 Disable
19 / / /
18:16 R/W Ox7 PH12 SELECT
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000: Input 001: Output
010: SPI2_MISO 011: JTAG_DIO
100: PWM2_N 101: Reserved
110: Reserved 111: 10 Disable
15 / / /
PH11_SELECT
000: Input 001: Output
010:SPI12_MOSI 011: JTAG_DOO
100: PWM2_P 101: Reserved
14:12 R/W 0x7 110: Reserved 111: 10 Disable
11 / / /
PH10 SELECT
000: Input 001: Output
010:SPI12_CLK 011: JTAG_CKO
100: PWM1_N 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
PH9 SELECT
000: Input 001: Output
010: SPI2_CS0 011: JTAG_MSO
100: PWM1_P 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
3 / / /
2:0 R/W Ox7 /

1.19.3.66. PH CONFIGURE REGISTER 2

Offset: 0x104

Register Name: PH_CFG2

Default Value: Ox7777_7777

Bit Read/Write

Default

Description
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31 / / /
PH23_SELECT
000: Input 001: Output
010: Reserved 011: Reserved
100: Reserved 101: Reserved
30:28 R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
PH22_SELECT
000: Input 001: Output
010: Reserved 011: Reserved
100: Reserved 101: Reserved
26:24 R/W 0x7 110: Reserved 111: 10 Disable
23 / / /
PH21 SELECT
000: Input 001: Output
010: UARTO_RX 011: Reserved
100: Reserved 101: Reserved
22:20 R/W 0x7 110: Reserved 111: 10 Disable
19 / / /
PH20 SELECT
000: Input 001: Output
010:UARTO_TX 011: Reserved
100: Reserved 101: Reserved
18:16 R/W 0x7 110: Reserved 111: 10 Disable
15 / / /
PH19 SELECT
000: Input 001: Output
010:TWI2_SDA 011: Reserved
14:12 R/W 0x7 100: Reserved 101: Reserved
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110: Reserved 111: 10O Disable
11 / / /
PH18_SELECT
000: Input 001: Output
010:TWI2_SCK 011: Reserved
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
PH17_SELECT
000: Input 001: Output
010:TWI1_SDA 011: Reserved
100:Reserved 101: Reserved
6:4 R/W 0ox7 110: Reserved 111: 10O Disable
3 / / /
PH16_SELECT
000: Input 001: Output
010: TWI1_SCK 011: Reserved
100: Reserved 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10O Disable
1.19.3.67. PH CONFIGURE REGISTER 3
Register Name: PH_CFG3
Offset: 0x108 Default Value: 0x0777_7777
Bit Read/Write Default Description
31:27 / / /
26:24 R/W 0x7 /
23 / / /
22:20 R/W 0x7 /
19 / / /
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PH28 SELECT
000: Input 001: Output
010: Reserved 011: Reserved
100: TRACE_CTL 101: Reserved
18:16 R/W 0x7 110: Reserved 111: 10 Disable
15 / / /
PH27 SELECT
000: Input 001: Output
010:Reserved 011: Reserved
100: Reserved 101: Reserved
14:12 R/W 0x7 110: Reserved 111: 10 Disable
11 / / /
PH26_SELECT
000: Input 001: Output
010:Reserved 011: Reserved
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
PH25_SELECT
000: Input 001: Output
010: Reserved 011: Reserved
100: Reserved 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
3 / / /
PH24 SELECT
000: Input 001: Output
010: Reserved 011: Reserved
100: Reserved 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable
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1.19.3.68. PH DATA REGISTER

Register Name: PH_DAT
Offset: 0x10C Default Value: 0x0000 0000
Bit Read/Write Default Description
31 / / /
PH_DAT
If the port is configured as input, the corresponding bit is the pin state. If
the port is configured as output, the pin state is the same as the
corresponding bit. The read bit value is the value setup by software. If
the port is configured as functional pin, the undefined value will be
30:0 R/W 0 read.

1.19.3.69. PH MULTI-DRIVING REGISTER 0

Register Name: PH_DRVO
Offset: 0x110 Default Value: 0x5555_5555
Bit Read/Write Default Description
PH_DRV
PH[n] Multi-Driving Select (n = 0~15)
[2i+1:2i] 00: Level O 01: Level 1
(i=0~15) R/W Ox1 10: Level 2 11: Level 3

1.19.3.70. PH MULTI-DRIVING REGISTER 1

Offset: 0x114

Register Name: PH_DRV1

Default Value: 0x1555 5555

Bit Read/Write Default Description
31 / / /

[2i+1:2i] PH_DRV

(i=0~14) R/W 0x1 PH[n] Multi-Driving Select (n = 16~30)
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00: Level O 01: Level 1

10: Level 2 11: Level 3

1.19.3.71. PHPULL REGISTER O

Register Name: PH_PULLO
Offset: 0x118 Default Value: 0x0000 5140
Bit Read/Write Default Description
PH_PULL
PH[n] Pull-up/down Select (n = 0~15)
[2i+1:2i] 00: Pull-up/down disable 01: Pull-up
(i=0~15) R/W 0x5140 10: Pull-down 11: Reserved

1.19.3.72. PH PULL REGISTER 1

Register Name: PH_PULL1
Offset: 0x11C Default Value: 0x1400_0000
Bit Read/Write Default Description
31:30 / / /
PH_PULL
PH[n] Pull-up/down Select (n = 16~30)
[2i+1:2i] 00: Pull-up/down disable 01: Pull-up
(i=0~14) R/W 0x14000000 10: Pull-down 11: Reserved
1.19.3.73. PA EXTERNAL INTERRUPT CONFIGURE REGISTER O
Register Name:PA_EINT_CFGO
Offset: 0x200 Default Value: 0x0000_0000
Bit Read/Write Default Description
EINT_CFG
External INTn Mode (n = 0~7)
[4i+3:4i] 0x0: Positive Edge
(i=0~7) R/W 0 0x1: Negative Edge
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0x2: High Level
0x3: Low Level
0x4: Double Edge (Positive/ Negative)

Others: Reserved

1.19.3.74. PA EXTERNAL INTERRUPT CONFIGURE REGISTER 1

Register Name: PA_EINT_CFG1
Offset: 0x204 Default Value: 0x0000_0000
Bit Read/Write Default Description

ENT_CFG

External INTn Mode (n = 8~15)

0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level
[4i+3:4i] 0x4: Double Edge (Positive/ Negative)
(i=0~7) R/W 0 Others: Reserved

1.19.3.75. PA EXTERNAL INTERRUPT CONFIGURE REGISTER 2

Register Name: PA_EINT_CFG2
Offset: 0x208 Default Value: 0x0000_0000
Bit Read/Write Default Description
EINT_CFG
External INTn Mode (n = 16~23)
0x0: Positive Edge
0x1: Negative Edge
0x2: High Level
[4i+3:4i] 0x3: Low Level
(i=0~7) R/W 0 0x4: Double Edge (Positive/ Negative)
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‘ Others: Reserved

1.19.3.76. PA EXTERNAL INTERRUPT CONFIGURE REGISTER 3

Register Name: PA_EINT_CFG3
Offset: 0x20C Default Value: 0x0000_0000
Bit Read/Write Default Description
31:16 / / /

EINT_CFG

External INTn Mode (n = 24~27)

0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level
[4i+3:4i] 0x4: Double Edge (Positive/ Negative)
(i=0~3) R/W 0 Others: Reserved

1.19.3.77. PA EXTERNAL INTERRUPT CONTROL REGISTER

Register Name: PA_EINT_CTL
Offset: 0x210 Default Value: 0x0000_0000
Bit Read/Write Default Description
31:28 / / /

EINT_CTL

External INTn Enable (n = 0~27)
[n] 0: Disable
(n=0~27) R/W 0 1: Enable

1.19.3.78. PA EXTERNAL INTERRUPT STATUS REGISTER

Offset: 0x214

Register Name: PA_EINT_STATUS

Default Value: 0x0000 0000
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Bit Read/Write Default Description

31:28 / / /
EINT_STATUS
External INTn Pending Bit (n = 0~27)
0: No IRQ pending

[n] 1: IRQ pending

(n=0~27) R/W 0 Write ‘1’ to clear

1.19.3.79. PA EXTERNAL INTERRUPT DEBOUNCE REGISTER

Register Name: PA_EINT_DEB
Offset: 0x218 Default Value: 0x0000_0000
Bit Read/Write Default Description
31:7 / / /

DEB_CLK_PRE_SCALE

Debounce Clock Pre-scale n
6:4 R/W 0 The selected clock source is prescaled by 2 n.
31 / / /

PIO_INT_CLK_SELECT

P1O Interrupt Clock Select

0: LOSC 32Khz
0 R/W 0 1: HOSC 24Mhz

1.19.3.80. PB EXTERNAL INTERRUPT CONFIGURE REGISTER 0

Offset: 0x220

Register Name:PB_EINT_CFGO

Default Value: 0x0000_ 0000

Bit Read/Write Default Description
EINT_CFG

[4i+3:4i] External INTn Mode (n = 0~7)

(i=0~7) R/W 0 0x0: Positive Edge
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0x1: Negative Edge

0x2: High Level

0x3: Low Level

0x4: Double Edge (Positive/ Negative)

Others: Reserved

1.19.3.81. PB EXTERNAL INTERRUPT CONFIGURE REGISTER 1

Offset: 0x224

Register Name: PB_EINT_CFG1

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31.0

/

/

1.19.3.82. PB EXTERNAL INTERRUPT CONFIGURE REGISTER 2

Offset: 0x228

Register Name: PB_EINT_CFG2

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31.0

/

/

1.19.3.83. PB EXTERNAL INTERRUPT CONFIGURE REGISTER 3

Offset: 0x22C

Register Name: PB_EINT_CFG3

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:.0

/

1.19.3.84. PB EXTERNAL INTERRUPT CONTROL REGISTER

Offset: 0x230

Register Name: PB_EINT_CTL

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:8

/

/
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R/W

EINT_CTL
External INTn Enable (n = 0~7)
0: Disable

1: Enable

1.19.3.85. PB EXTERNAL INTERRUPT STATUS REGISTER

Register Name: PB_EINT_STATUS
Offset: 0x234 Default Value: 0x0000_0000
Bit Read/Write Default Description
31:8 / / /

EINT_STATUS

External INTn Pending Bit (n = 0~7)

0: No IRQ pending
[n] 1: IRQ pending
(n=0~7) R/W 0 Write ‘1’ to clear

1.19.3.86. PB EXTERNAL INTERRUPT DEBOUNCE REGISTER

Register Name: PB_EINT_DEB
Offset: 0x238 Default Value: 0x0000_0000
Bit Read/Write Default Description
317 / / /

DEB_CLK_PRE_SCALE

Debounce Clock Pre-scale n
6:4 R/W 0 The selected clock source is prescaled by 2n.
31 / / /

PIO_INT_CLK_SELECT

PIO Interrupt Clock Select

0: LOSC 32Khz
0 R/W 0 1: HOSC 24Mhz
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1.19.3.87. PE EXTERNAL INTERRUPT CONFIGURE REGISTER O

Register Name:PE_EINT_CFGO
Offset: 0x240 Default Value: 0x0000_0000
Bit Read/Write Default Description

EINT_CFG

External INTn Mode (n = 0~7)

0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level
[4i+3:4i] 0x4: Double Edge (Positive/ Negative)
(i=0~7) R/W 0 Others: Reserved

1.19.3.88. PE EXTERNAL INTERRUPT CONFIGURE REGISTER 1

Register Name: PE_EINT_CFG1
Offset: 0x244 Default Value: 0x0000_0000
Bit Read/Write Default Description

ENT_CFG

External INTn Mode (n = 8~15)

0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level
[4i+3:4i] 0x4: Double Edge (Positive/ Negative)
(i=0~7) R/W 0 Others: Reserved

1.19.3.89. PE EXTERNAL INTERRUPT CONFIGURE REGISTER 2

Offset: 0x248

Register Name: PE_EINT_CFG2
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Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

314

/

/

/

[4i+3:4i]

(i=0)

R/W

EINT_CFG

External INTn Mode (n = 16)
0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level

0x4: Double Edge (Positive/ Negative)

Others: Reserved

1.19.3.90. PE EXTERNAL INTERRUPT CONFIGURE REGISTER 3

Offset: 0x24C

Register Name: PE_EINT_CFG3

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31.0

/

/

1.19.3.91. PE EXTERNAL INTERRUPT CONTROL REGISTER

Register Name: PE_EINT_CTL
Offset: 0x250 Default Value: 0x0000_0000
Bit Read/Write Default Description
31:28 / / /

EINT_CTL

External INTn Enable (n = 0~16)
[n] 0: Disable
(n=0~16) R/W 0 1: Enable
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1.19.3.92. PE EXTERNAL INTERRUPT STATUS REGISTER

Register Name: PE_EINT_STATUS
Offset: 0x254 Default Value: 0x0000_0000
Bit Read/Write Default Description
31:28 / / /
EINT_STATUS
External INTn Pending Bit (n = 0~16)
0: No IRQ pending
[n] 1: IRQ pending
(n=0~16) R/W 0 Write ‘1’ to clear

1.19.3.93. PE EXTERNAL INTERRUPT DEBOUNCE REGISTER

Register Name: PE_EINT_DEB
Offset: 0x258 Default Value: 0x0000_0000
Bit Read/Write Default Description
317 / / /

DEB_CLK_PRE_SCALE

Debounce Clock Pre-scale n
6:4 R/W 0 The selected clock source is prescaled by 2n.
31 / / /

PIO_INT_CLK_SELECT

PIO Interrupt Clock Select

0: LOSC 32Khz
0 R/W 0 1: HOSC 24Mhz

1.19.3.94. PG EXTERNAL INTERRUPT CONFIGURE REGISTER 0O

Offset: 0x260

Register Name:PG_EINT_CFGO

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description
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R/W

EINT_CFG

External INTn Mode (n = 0~7)

0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level

0x4: Double Edge (Positive/ Negative)

Others: Reserved

1.19.3.95. PG EXTERNAL INTERRUPT CONFIGURE REGISTER 1

Register Name: PG_EINT_CFG1
Offset: 0x264 Default Value: 0x0000_0000
Bit Read/Write Default Description

ENT_CFG

External INTn Mode (n = 8~15)

0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level
[4i+3:4i] 0x4: Double Edge (Positive/ Negative)
(i=0~7) R/W 0 Others: Reserved

1.19.3.96. PG EXTERNAL INTERRUPT CONFIGURE REGISTER 2

Offset: 0x268

Register Name: PG_EINT_CFG2

Default Value: 0x0000_0000

Bit Read/Write Default Description
31:12 / / /

[4i+3:4i] EINT_CFG

(i=0~2) R/W 0 External INTn Mode (n = 16~18)
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0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level

0x4: Double Edge (Positive/ Negative)

Others: Reserved

1.19.3.97. PG EXTERNAL INTERRUPT CONFIGURE REGISTER 3

Offset: 0x26C

Register Name: PG_EINT_CFG3

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:.0

/

/

1.19.3.98. PG EXTERNAL INTERRUPT CONTROL REGISTER

Register Name: PG_EINT_CTL
Offset: 0x270 Default Value: 0x0000_0000
Bit Read/Write Default Description
31:19 / / /

EINT_CTL

External INTn Enable (n = 0~18)
[n] 0: Disable
(n=0~118) R/W 0 1: Enable

1.19.3.99. PG EXTERNAL INTERRUPT STATUS REGISTER

Offset: 0x274

Register Name: PG_EINT_STATUS

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:19

/

/

/

[n]

R/W

0

EINT_STATUS
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(n=0~18)

External INTn Pending Bit (n = 0~18)
0: No IRQ pending
1: IRQ pending

Write ‘1’ to clear

1.19.3.100. PG EXTERNAL INTERRUPT DEBOUNCE REGISTER

Register Name: PG_EINT_DEB
Offset: 0x278 Default Value: 0x0000_0000
Bit Read/Write Default Description
317 / / /

DEB_CLK_PRE_SCALE

Debounce Clock Pre-scale n
6:4 R/W 0 The selected clock source is prescaled by 2n.
31 / / /

PIO_INT_CLK_SELECT

PIO Interrupt Clock Select

0: LOSC 32Khz
0 R/W 0 1: HOSC 24Mhz
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1.20. PORT CONTROLLER(CPUs-PORT)

1.20.1. OVERVIEW

The chip has 2 ports for multi-functional input/out pins. They are:

- Port L(PL): 9 input/output port

- PortM(PM) :8 input/output port

For various system configurations, these ports can be easily configured by software. All these ports can be
configured as GPIO if multiplexed functions not used. The external PIO interrupt sources are supported and

interrupt mode can be configured by software.

1.20.2. PORT REGISTER LIST

Module Name Base Address
PIO 0x01F02C00

Register Name Offset Description
Pn_CFGO n*0x24+0x00 Port n Configure Register O (n from 0 to 1)
Pn_CFG1 n*0x24+0x04 Port n Configure Register 1 (n from 0 to 1)
Pn_CFG2 n*0x24+0x08 Port n Configure Register 2 (n from 0 to 1)
Pn_CFG3 n*0x24+0x0C Port n Configure Register 3 (n from 0 to 1)
Pn_DAT n*0x24+0x10 Port n Data Register (n from 0 to 1)
Pn_DRVO n*0x24+0x14 Port n Multi-Driving Register 0 (n from 0 to 1)
Pn_DRV1 n*0x24+0x18 Port n Multi-Driving Register 1 (n from 0 to 1)
Pn_PULO n*0x24+0x1C Port n Pull Register 0 (n from 0 to 1)
Pn_PUL1 n*0x24+0x20 Port n Pull Register 1 (n from 0 to 1)
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Pn_INT_CFGO 0x200+n*0x20+0x00 PIO Interrrupt Configure Register O
Pn _INT_CFG1 0x200+n*0x20+0x04 PIO Interrrupt Configure Register 1
Pn _INT_CFG2 0x200+n*0x20+0x08 PIO Interrrupt Configure Register 2
Pn _INT_CFG3 0x200+n*0x20+0x0C PIO Interrrupt Configure Register 3
Pn _INT_CTL 0x200+n*0x20+0x10 P1O Interrupt Control Register
Pn _INT_STA 0x200+n*0x20+0x14 PIO Interrupt Status Register
Pn _INT_DEB 0x200+n*0x20+0x18 P10 Interrupt Debounce Register
1.20.3. PORT REGISTER DESCRIPTION
1.20.3.1. PL CONFIGURE REGISTER O
Register Name: PL_CFGO
Offset: 0x00
Default Value: 0x0000_0000
Bit Read/Write Default Description
31 / / /
PL7_SELECT
000: Input 001: Output
010:S_PL_EINT2 011: S_JTAG_DO
100: Reserved 101: Reserved
30:28 R/W 0 110: Reserved 111: Reserved
27 / / /
PL6_SELECT
000: Input 001: Output
010:S_PL_EINT1 011: S JTAG_CK
100: Reserved 101: Reserved
26:24 R/W 0 110: Reserved 111: CSI1_D6
23 / / /
22:20 R/W 0 PL5 SELECT
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000: Input 001: Output

010:S_PL_EINTO 011: S JTAG_MS

100: Reserved 101: Reserved

110: Reserved 111: Reserved
19 / / /

PL4 _SELECT

000: Input 001: Output

010:S IR_RX 011: Reserved

100: Reserved 101: Reserved
18:16 R/W 0 110: Reserved 111: Reserved
15 / / /

PL3_SELECT

000: Input 001: Output

010:S_UART_RX 011: Reserved

100: Reserved 101: Reserved
14:12 R/W 0 110: Reserved 111: Reserved
11 / / /

PL2 SELECT

000: Input 001: Output

010:S_UART_TX 011: Reserved

100: Reserved 101: Reserved
10:8 R/W 0 110: Reserved 111: Reserved
7 / / /

PL1 SELECT

000: Input 001: Output

010:S_TWI_SDA 011: S _P2TWI_SDA

100: Reserved 101: Reserved
6:4 R/W 0 110: Reserved 111: Reserved
3 / / /
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PLO_SELECT
000: Input 001: Output
010:S_TWI_SCK 011: S_P2TWI_SCK
100: Reserved 101: Reserved
2.0 R/W 110: Reserved 111: Reserved
1.20.3.2. PL CONFIGURE REGISTER 1
Register Name: PL_CFG1
Offset: 0x04
Default Value: 0x0000_0000
Bit Read/Write Default Description
31:3 / /
PL8_SELECT
000: Input 001: Output
010:S_PL_EINT3 011: S_JTAG_DI
100:Reserved 101: Reserved
2.0 R/W 110: Reserved 111: Reserved
1.20.3.3. PL CONFIGURE REGISTER 2
Register Name: PL_CFG2
Offset: 0x08
Default Value: 0x0000_0000
Bit Read/Write Default Description
31:0 / /
1.20.3.4. PL CONFIGURE REGISTER 3
Register Name: PL_CFG3
Offset: 0x0C
Default Value: 0x0000_0000
Bit Read/Write Default Description
31.0 / /
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1.20.3.5. PL DATA REGISTER
Register Name: PL_DAT
Offset: 0x10
Default Value: 0x0000_0000
Bit Read/Write Default Description
31:9 / / /
PL_DAT
If the port is configured as input, the corresponding bit is the pin state.
If the port is configured as output, the pin state is the same as the
corresponding bit. The read bit value is the value setup by software. If
the port is configured as functional pin, the undefined value will be
8:0 R/W 0 read.
1.20.3.6. PL MULTI-DRIVING REGISTER 0
Register Name: PL_DRVO
Offset: 0x14
Default Value: 0x0001_5555
Bit Read/Write Default Description
31:18 / / /
PL_DRV
PL[n] Multi-Driving Select (n = 0~8)
[2i+1:2i] 00: Level O 01: Level 1
(i=0~8) | RIW 0x1 10: Level 2 11: Level 3
1.20.3.7. PL MULTI-DRIVING REGISTER 1
Register Name: PL_DRV1
Offset: 0x18
Default Value: 0x0000_0000
Bit Read/Write Default Description
31:0 / / /
1.20.3.8. PL PULL REGISTERO

Offset: Ox1C

Register Name: PL_PULLO
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Default Value: 0x0000_0005

Bit Read/Write Default Description

31:18 / / /

PL_PULL

PL[n] Pull-up/down Select (n = 0~8)
[2i+1:2i] 00: Pull-up/down disable 01: Pull-up
(i=0~8) | RIW 0x0 10: Pull-down 11: Reserved
1.20.3.9. PL PULL REGISTER 1

Offset: 0x20

Register Name: PL_PULL1

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:.0

1.20.3.10. PM CONFIGURE REGISTER O

Register Name: PM_CFGO
Offset: 0x24
Default Value: 0x0000_0000
Bit Read/Write Default Description
31 / / /
PM7_SELECT
000: Input 001: Output
010:S_PM_EINT7 011: RTC_CLKO
100: Reserved 101: Reserved
30:28 R/W 0 110: Reserved 111: Reserved
27 / / /
PM6_SELECT
000: Input 001: Output
010:S_PM_EINT6 011: Reserved
100: Reserved 101: Reserved
26:24 R/W 0 110: Reserved 111: Reserved
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23 / /
PM5_SELECT
000: Input 001: Output
010:S_PM_EINT5 011: Reserved
100: Reserved 101: Reserved
22:20 R/W 110: Reserved 111: Reserved
19 / /
PM4_SELECT
000: Input 001: Output
010:S_PM_EINT4 011: Reserved
100: Reserved 101: Reserved
18:16 R/W 110: Reserved 111: Reserved
15 / /
PM3_SELECT
000: Input 001: Output
010:S_PM_EINT3 011: Reserved
100: Reserved 101: Reserved
14:12 R/W 110: Reserved 111: Reserved
11 / /
PM2_SELECT
000: Input 001: Output
010:S_PM_EINT2 011: IWIRE
100: Reserved 101: Reserved
10:8 R/W 110: Reserved 111: Reserved
7 / /
PM1 SELECT
000: Input 001: Output
010:S_PM_EINT1 011: Reserved
6:4 R/W 100: Reserved 101: Reserved
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110: Reserved 111: Reserved
3 / / /
PMO_SELECT
000: Input 001: Output
010:S_PM_EINTO 011: Reserved
100: Reserved 101: Reserved
2:0 R/W 0 110: Reserved 111: Reserved

1.20.3.11. PM CONFIGURE REGISTER 1

Offset: 0x28

Register Name: PM_CFG1

Default Value: 0x0000_0000

Bit Read/Write

Default Description

31:0 /

1.20.3.12. PM CONFIGURE REGISTER 2

Offset: 0x2C

Register Name: PM_CFG2

Default Value: 0x0000_0000

Bit Read/Write

Default Description

31:0 /

1.20.3.13. PM CONFIGURE REGISTER 3

Offset: 0x30

Register Name: PM_CFG3

Default Value: 0x0000_0000

Bit Read/Write

Default Description

31:.0 /

1.20.3.14. PM DATA REGISTER

Offset: 0x34

Register Name: PM_DAT

Default Value: 0x0000_0000

Bit Read/Write

Default

Description
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31:8 / / /
PM_DAT
If the port is configured as input, the corresponding bit is the pin state.
If the port is configured as output, the pin state is the same as the
corresponding bit. The read bit value is the value setup by software. If
the port is configured as functional pin, the undefined value will be

7:0 R/W 0 read.

1.20.3.15. PM MULTI-DRIVING REGISTER O

Register Name: PM_DRVO
Offset: 0x38
Default Value: 0x0000_5555
Bit Read/Write Default Description

31:16 / / /

PM_DRYV

PM[n] Multi-Driving Select (n = 0~7)
[2i+1:20] 00: Level O 01: Level 1
(i=0~7) | RIW 0x1 10: Level 2 11: Level 3

1.20.3.16. PM MULTI-DRIVING REGISTER 1

Offset: Ox3C

Register Name: PM_DRV1

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

310

1.20.3.17. PM PULL REGISTER O

Offset: 0x40

Register Name: PM_PULLO

Default Value: 0x0000_0000

Bit Read/Write Default Description
31:16 / / /
[2i+1:2i] | RIW 0x0 PM_PULL
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(i=0~7) PM[n] Pull-up/down Select (n = 0~7)
00: Pull-up/down disable 01: Pull-up

10: Pull-down 11: Reserved

1.20.3.18. PM PULL REGISTER 1

Register Name: PM_PULL1
Offset: 0x44
Default Value: 0x0000 0000

Bit Read/Write Default Description

31:0 / / /

1.20.3.19. PL EXTERNAL INTERRUPT CONFIGURE REGISTER O

Register Name: PL_EINT_CFGO
Offset: 0x200
Default Value: 0x0000_0000

Bit Read/Write Default Description

EINT_CFG

External INTn Mode (n = 0~7)
0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level

[4i+3:4i] 0x4: Double Edge (Positive/ Negative)

(i=0~7) | RIW 0 Others: Reserved

1.20.3.20. PL EXTERNAL INTERRUPT CONFIGURE REGISTER 1

Register Name: PL_EINT_CFG1
Offset: 0x204
Default Value: 0x0000_ 0000

Bit Read/Write Default Description
31:4 / / /
[4i+3:4i] EINT_CFG
(i=0) R/W 0 External INTn Mode (n = 8)
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0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level

0x4: Double Edge (Positive/ Negative)

Others: Reserved

1.20.3.21. PL EXTERNAL INTERRUPT CONFIGURE REGISTER 2

Offset: 0x208

Register Name: PL_EINT_CFG2

Default Value: 0x0000_0000

Bit Read/Write

Default

Description

31.0 / /

1.20.3.22. PL EXTERNAL INTERRUPT CONFIGURE REGISTER 3

Offset: 0x20C

Register Name: PL_EINT_CFG3

Default Value: 0x0000_0000

Bit Read/Write

Default

Description

31:0 / /

1.20.3.23. PL EXTERNAL INTERRUPT CONFIGURE REGISTER

Register Name: PL_EINT_CTL
Offset: 0x210
Default Value: 0x0000_0000
Bit Read/Write Default Description

31:9 / / /
EINT_CTL
External INTn Enable (n = 0~8)

[n] 0: Disable

(n=0~8) | RIW 0 1: Enable
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1.20.3.24. PL EXTERNAL INTERRUPT STATUS REGISTER

Offset: 0x214

Register Name: PL_EINT_STATUS

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

319

/

(n]
(n=0~8)

R/W 0

EINT_STATUS

External INTn Pending Bit (n = 0~8)
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

1.20.3.25. PL EXTERNAL INTERRUPT DEBOUNCE REGISTER

Offset: 0x218

Register Name: PL_EINT_DEB

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

317

/

6:4

R/W 0

DEB_CLK_PRE_SCALE

Debounce Clock Pre-scale n

The selected clock source is prescaled by 27n.

31

/

R/W 0

PIO_INT_CLK_SELECT
PIO Interrupt Clock Select
0: LOSC 32Khz

1: HOSC 24Mhz

1.20.3.26. PM EXTERNAL INTERRUPT CONFIGURE REGISTER O

Offset: 0x220

Register Name: PM_EINT_CFGO

Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

[4i+3:4i]

R/W 0

EINT_CFG
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(i=0~7) External INTn Mode (n = 0~7)
0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level

0x4: Double Edge (Positive/ Negative)

Others: Reserved

1.20.3.27. PM EXTERNAL INTERRUPT CONFIGURE REGISTER 1

Register Name: PM_EINT_CFG1
Offset: 0x224
Default Value: 0x0000_0000

Bit Read/Write Default Description

31:0 / / /

1.20.3.28. PM EXTERNAL INTERRUPT CONFIGURE REGISTER 2

Register Name: PM_EINT_CFG2
Offset: 0x228
Default Value: 0x0000_0000

Bit Read/Write Default Description

31.0 / / /

1.20.3.29. PM EXTERNAL INTERRUPT CONFIGURE REGISTER 3

Register Name: PM_EINT_CFG3
Offset: 0x22C
Default Value: 0x0000_0000

Bit Read/Write Default Description

31.0 / / /

1.20.3.30. PM EXTERNAL INTERRUPT CONTROL REGISTER

Register Name: PM_EINT_CTL
Offset: 0x230
Default Value: 0x0000 0000

Bit Read/Write Default Description
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31:8 / / /
EINT_CTL
External INTn Enable (n = 0~7)
[n] 0: Disable
(n=0~7) | RIW 0 1: Enable

1.20.3.31. PM EXTERNAL INTERRUPT STATUS REGISTER

Offset: 0x234

Register Name: PM_EINT_STATUS

Default Value: 0x0000_0000

Bit Read/Write

Default

Description

31:8 / /

/

(n]
(n=0~8) | RIW 0

EINT_STATUS

External INTn Pending Bit (n = 0~8)
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear it

1.20.3.32. PM EXTERNAL INTERRUPT DEBOUNCE REGISTER

Offset: 0x238

Register Name: PM_EINT_DEB

Default Value: 0x0000_0000

Bit Read/Write

Default

Description

317 / /

/

6:4 R/W 0

DEB_CLK_PRE_SCALE

Debounce Clock Pre-scale n

The selected clock source is prescaled by 2”n.

3:1 / /

/

PIO_INT_CLK_SELECT
PIO Interrupt Clock Select
0: LOSC 32Khz

1: HOSC 24Mhz
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