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Technical Items 

NO. Abbreviation Full Name Description 

1 ARM CortexÊ-A8 ARM CortexÊ-A8 

A processor core designed by ARM Holdings 

implementing the ARM v7 instruction set 

architecture 

2 Mali-400 Mali-400 
A 2D/3D graphic processor unit designed by 

ARM Holdings 

3 SDRAM 
Synchronous Dynamic Random 

Access Memory 

Dynamic random access memory (DRAM) that 

is synchronized with the system bus 

4 PWM Pulse Width Modulator 

A commonly used technique for controlling 

power to inertial electrical devices, made 

practical by modern electronic power switches 

5 SPI Serial Peripheral Interface 

A synchronous serial data link standard named 

by Motorola that operates in full duplex mode. 

Devices communicate in master/slave mode 

where the master device initiates the data frame 

6 UART 
Universal Asynchronous 

Receiver/Transmitter 

Used for serial communication with a 

peripheral, modem (data carrier equipment, 

DCE) or data set 

7 DMA Dynamic-Memory-Allocation 

The allocation of memory storage for use in 

a computer program during the run-time of 

that program 

8 I2S IIS 
An electrical serial bus interface standard used 

for connecting digital audio devices together 

9 PCM Pulse Code Modulation 
Method used to digitally represent sampled 

analog signals 

10 AC97 Audio Codec 97 

Intel Corporation's Audio Codec standard 

developed by the Intel Architecture Labs in 

1997, and used mainly in motherboards, 

modems, and sound cards. 

11 Audio Codec Audio Codec 

A computer program implementing an 

algorithm that compresses and decompresses 

digital audio data according to a given audio file 

format or streaming media audio format. 

12 SD Security Digital3.0 

A non-volatile memory card format developed 

by the SD Card Association for use in portable 

devices. 

13 USB DRD USB Dual-role Device Dual-role controller, which supports both Host 

http://www.arm.com/products/processors/cortex-a/cortex-a8.php
http://www.arm.com/products/processors/cortex-a/cortex-a8.php
http://en.wikipedia.org/wiki/Dynamic_random_access_memory
http://en.wikipedia.org/wiki/System_bus
http://en.wikipedia.org/wiki/Synchronization_(computer_science)
http://en.wikipedia.org/wiki/Serial_communications
http://en.wikipedia.org/wiki/Motorola
http://en.wikipedia.org/wiki/Full_duplex
http://en.wikipedia.org/wiki/Master-slave_(technology)
http://en.wikipedia.org/wiki/Data_frame
http://en.wikipedia.org/wiki/Computer_storage
http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/Run_time_(program_lifecycle_phase)
http://en.wikipedia.org/wiki/Serial_bus
http://en.wikipedia.org/wiki/Digital
http://en.wikipedia.org/wiki/Analog
http://en.wikipedia.org/wiki/Intel_Corporation
http://en.wikipedia.org/wiki/Sound_reproduction
http://en.wikipedia.org/wiki/Codec
http://en.wikipedia.org/wiki/Intel_Architecture_Labs
http://en.wikipedia.org/wiki/Motherboard
http://en.wikipedia.org/wiki/Modem
http://en.wikipedia.org/wiki/Sound_card
http://en.wikipedia.org/wiki/Computer_program
http://en.wikipedia.org/wiki/Algorithm
http://en.wikipedia.org/wiki/Audio_compression_(data)
http://en.wikipedia.org/wiki/Audio_file_format
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http://en.wikipedia.org/wiki/Streaming_media
http://en.wikipedia.org/wiki/Non-volatile_memory
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http://en.wikipedia.org/wiki/SD_Card_Association
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  and device functions and is full compliant with 

the On-The-Go Supplement to the USB 2.0 

Specification, Revision 1.0a 

14 EHCI 
Enhanced Host Controller 

Interface 

A high-speed controller standard that is publicly 

specified 

15 LRADC 
Low Resolution Analog to 

Digital Converter 

A module which can transfer analog signal to 

digital signal 

16 TP Touch Panel Controller A Human-Machine Interactive Interface  

17 TS Transport Stream 

A data stream defined by ISO13818-1, which 

consists of one or more programs with video 

and audio data. 

18 CAN Controllerïarea network 

A vehicle bus standard designed to allow 

microcontrollers and devices to communicate 

with each other within a vehicle without a host 

computer 

19 PATA 
Parallel Advanced Technology 

Attachment 

An old computer bus interface for connecting 

hard disk drivers, optical drivers, and compact 

flash card 

20 SATA 
Serial Advanced Technology 

Attachment 

A computer bus interface for connecting host 

bus adapters to mass storage devices such as 

hard disk drives and optical drives. 

21 CSI Camera Sensor Interface 

The hardware block that interfaces with 

different image sensor interfaces and provides a 

standard output that can be used for subsequent 

image processing. 

22 HDMI 
High-Definition Multimedia 

Interface 

A compact audio/video interface for 

transmitting uncompressed digital data 

 

http://en.wikipedia.org/wiki/Computer_bus
http://en.wikipedia.org/wiki/Host_adapter
http://en.wikipedia.org/wiki/Host_adapter
http://en.wikipedia.org/wiki/Mass_storage_device
http://en.wikipedia.org/wiki/Hard_disk_drive
http://en.wikipedia.org/wiki/Optical_drive
http://en.wikipedia.org/wiki/Hardware
http://en.wikipedia.org/wiki/Interface_(computer_science)
http://en.wikipedia.org/wiki/Image_sensor
http://en.wikipedia.org/wiki/Standard_output
http://en.wikipedia.org/wiki/Image_processing
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1. Introduction  

With ARM Cortex A8 core, A10 will drive SoC into a brand new era of connected Smart HD 

which can enhance the application of connected HD SOC as well as user experiences of consumer 

electronics like multimedia products. Due to its outstanding connected HD video performance and 

cost efficiency, the highly integrated A10 is target at cool HD pad which can bring end-users better 

experiences of surfing, watching, gaming and reading.  

 

The A10 is dedicated to furthering the development of connected HD video CODEC application, 

and 1080P H.264 high profile encoding technology can become one of the benchmarks. Besides 

its remarkable super HD 2160p video decoding capability, A10 can stream smoothly HD video 

over internet, including FLASH10.3/HTML5/3
RD

 APK. 

 

Besides self-developed display acceleration frame, MALI400 2D/3D GPU has also been 

introduced to strengthen the connected smart HD SOC in terms of high profile display so that it 

can support popular smart systems such as Android2.3/3.0 better and improve the performance of 

Android-loaded products as well as user experience.  

 

There is no doubt that low power consumption and excellent user experience will be always on the 

top of end-usersô wish list. A10 has adopted Allwinnertechôs most advanced technology of video 

CODEC and power consumption is much lower during 1080p decoding process. Whatôs more, 

Allwinnertech will keep applying progressive VLSI design under new process so that end 

products can become even more competitive with shorter R&D cycle and easier production 

advantages. 

1.1. Feature  

The A10 is featured as following: 

1.1.1. CPU 

Â ARM Cortex
TM

-A8 32-Bit RISC Processor  

Â ARMv7 Instruction set plus Thumb-2 Instruction Set 

Â 32KB Instruction Cache and 32KB Data Cache 

Â 256KB L2 Cache 

Â NEON
TM

 SIMD Coprocessor 

Â Jazelle RCT Acceleration 

Â Trustzone technology with secure transactions and digital right managements(DRM) 
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1.1.2. GPU 

3-dimensional (3D) 

Â Industry standard API support :Open GL ES 2.0 / open VG 1.1 

2-dimensional (2D) 

Â support BLT / ROP2/3/4  

Â support 90/180/270 degree Rotation 

Â support Mirror / alpha (including plane and pixel alpha) / color key 

Â Support format convertion  

1.1.3. VPU 

Â Video Decoding (FULL HD) 

Â Support VP8, AVS, H.264, H.263, VC-1,MPEG-1/2/4 standards 

Â Up to 1920*1080@60fps 

Â Video Encoding  

Â Support encoding in H.264 High Profile format 

Â 1080p@60fps 

Â 720p@100fps 

1.1.4. Display Processing Ability 

Â Four moveable and size-adjustable layers 

Â 8 tap scale filter in horizontal and 4 tap in vertical direction for scaling 

Â Multi -format image input  

Â support Alpha blending / color key / gamma  

Â support Hardware cursor / sprite 

Â support Vertical keystone correction 

Â support Output color correction (luminance / hue / saturation etc) 

Â support motion adaptive de-interlace  

Â support Video enhancement (lum peaking / DCTi / black and white level extension) 

Â support 3D format content input/output format convert/display (including HDMI) 

1.1.5. Display Output Ability  

Â Support HDMI V1.3/V1.4 

Â Flexible LCD interface (CPU / Sync RGB / LVDS) up to 1920*1080 resolution 

Â CVBS / YPbPr up to 1920*1080 resolution 



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            26 

2013/8/20 

1.1.6. Image Input Ability  

Â Dual camera sensor interface (CSI0 supports ISP function) 

1.1.7. Memory  

Â 16/32-bits SDRAM controller  

Â support DDR2 SDRAM and DDR3 SDRAM up to 800Mbps 

Â Memory Capacity up to 16 G-bits 

Â 8-bits NAND Flash Controller with 8 chip select and 2 r/b signals 

Â Support SLC/MLC/TLC/DDR NAND 

Â ECC up to 64 bits 

1.1.8. Peripheral  

Â 1 USB 2.0 Dual-Role Device(DRD) controller for general application,2 USB EHCI controller 

for host application 

Â 4 high-speed Memory controller supports SD version 3.0 and MMC version 4.2 

Â 8 UARTs with 64 Bytes TX FIFO and 64 Bytes RX FIFO 

Â One UART with full modem function 

Â Two UARTs with RTS/CTS hardware flow control 

Â Five UARTs with two wires 

Â 4 SPI controller 

Â 1 dedicated SPI controller for serial NOR Flash boot application 

Â 3 SPI for general applications 

Â 4 SD/MMC controller 

Â 2 PS2 controller for connecting external PS2 mouse and PS2 keypad 

Â 3 Two-Wire Interface up to 400Kbps 

Â Key Matrix (8x8) with internal debounce filter 

Â IR controller supports MIR, FIR and IR remoter 

Â 2-channel 6-bits LRADC for line control 

Â Internal 4-wire touch panel controller with pressure sensor and 2-point touch  

Â I2S/PCM controller for 8-channel output and 2-channel input 

Â AC97 controller compatible with AC97 version 2.3 standard 

Â Internal 24-bits Audio Codec for 2 channel headphone, 2 channel microphone, 2 channel FM 

input and Line input 

Â 2 PWM controller 
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1.1.9. System  

Â 8 channel normal DMA and 8 channel dedicateed DMA 

Â Internal (32K+64K) SRAM on chip 

Â 6 timer, 1 RTC timer and 1 watchdog 

1.1.10. Security  

Â Security System 

Â Support DES, 3DES, AES encryption and decryption. 

Â Support SHA-1, MD5 message digest  

Â Support hardware random generator  

Â 128-bits EFUSE chip ID 

1.1.11. Package  

Â TFBGA441package 

Â 0.8mm pitch  

2. Pin Description 

Notes: see details in datasheet of A10. 

2.1. Pin Placement Table 

Notes: see details in datasheet of A10. 

2.2. Pin Detail Description 

Notes: see details in datasheet of A10. 
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3. Architecture 

3.1. General Block Diagram 

System Peripheral

Timer 6-ch

PLL

PWM

DMA (16 ch)

LRADC*2

Peripheral Interface

TWI

SPI

UART

IR

PIO

USB DRD

SD/MMC

IIS

Audio Codec

Multi-Media

CSI

Video Decoder 

H.264/JPEG  Encoder 

NTSC, PAL,Y/Pb/Pr 

TV Out

Memory Subsystem

SRAM

NAND

DDR-III/DDR-II

ROM

Cortex-A8

I-Cache 32KB

D-TCM  32KB

   L2          256KB

CCM DE/TCON

AXI/AHB/APB Bus

Touch Panel

HDMI

LVDS

2D/3D

                              Figure 3-1 General Block Diagram 
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3.2. Memory Mapping 

Module Address Size(Bytes) 

SRAM A1 0x0000 0000---0x0000 3FFF 16K 

SRAM A2 0x0000 4000---0x0000 7FFF 16K 

SRAM A3 0x0000 8000---0x0000 B3FF 13K 

SRAM A4 0x0000 B400---0x0000 BFFF 3K 

SRAM Nand  2K 

SRAM D 0x0001 0000---0x0001 0FFF 4K 

SRAM B(Secure) 0x0002 0000---0x0002 FFFF 64K 

SRAM Controller 0x01C0 0000---0x01C0 0FFF 4K 

DRAM Controller 0x01C0 1000---0x01C0 1FFF 4K 

DMA 0x01C0 2000---0x01C0 2FFF 4K 

NFC 0x01C0 3000---0x01C0 3FFF 4K 

TS 0x01C0 4000---0x01C0 4FFF 4K 

SPI 0 0x01C0 5000---0x01C0 5FFF 4K 

SPI 1 0x01C0 6000---0x01C0 6FFF 4K 

MS 0x01C0 7000---0x01C0 7FFF 4K 

TVD 0x01C0 8000---0x01C0 8FFF 4K 

CSI 0 0x01C0 9000---0x01C0 9FFF 4K 

TVE 0 0x01C0 A000---0x01C0 AFFF 4K 

EMAC 0x01C0 B000---0x01C0 BFFF 4K 

LCD 0 0x01C0 C000---0x01C0 CFFF 4K 

LCD 1 0x01C0 D000---0x01C0 DFFF 4K 

VE 0x01C0 E000---0x01C0 EFFF 4K 

SD/MMC 0 0x01C0 F000---0x01C0 FFFF 4K 

SD/MMC 1 0x01C1 0000---0x01C1 0FFF 4K 

SD/MMC 2 0x01C1 1000---0x01C1 1FFF 4K 

SD/MMC 3 0x01C1 2000---0x01C1 2FFF 4K 

USB 0 0x01C1 3000---0x01C1 3FFF 4K 

USB 1 0x01C1 4000---0x01C1 4FFF 4K 

SS 0x01C1 5000---0x01C1 5FFF 4K 

HDMI 0x01C1 6000---0x01C1 6FFF 4K 

SPI 2 0x01C1 7000---0x01C1 7FFF 4K 

NC 0x01C1 8000---0x01C1 8FFF 4K 

PATA 0x01C1 9000---0x01C1 9FFF 4K 

ACE  0x01C1 A000---0x01C1 AFFF 4K 

TVE 1 0x01C1 B000---0x01C1 BFFF 4K 

USB 2 0x01C1 C000---0x01C1 CFFF 4K 

CSI 1 0x01C1 D000---0x01C1 DFFF 4K 

TZASC 0x01C1 E000---0x01C1 EFFF 4K 
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SPI3 0x01C1 F000---0x01C1 FFFF 4K 

CCM 0x01C2 0000---0x01C2 03FF 1K 

INTC 0x01C2 0400---0x01C2 07FF 1K 

PIO 0x01C2 0800---0x01C2 0BFF 1K 

Timer 0x01C2 0C00---0x01C2 0FFF 1K 

NC 0x01C2 1000---0x01C2 13FF 1K 

AC97 0x01C2 1400---0x01C2 17FF 1K 

IR0 0x01C2 1800---0x01C2 1BFF 1K 

IR1 0x01C2 1C00---0x01C2 1FFF 1K 

IIS 0x01C2 2400---0x01C2 27FF 1K 

LRADC 0/1 0x01C2 2800---0x01C2 2BFF 1K 

AD/DA  0x01C2 2C00---0x01C2 2FFF 1K 

KEYPAD 0x01C2 3000---0x01C2 33FF 1K 

TZPC 0x01C2 3400---0x01C2 37FF 1K 

SID  0x01C2 3800---0x01C2 3BFF 1K 

SJTAG 0x01C2 3C00---0x01C2 3FFF 1K 

TP 0x01C2 5000---0x01C2 53FF 1K 

PMU 0x01C2 5400---0x01C2 57FF 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 

UART 6 0x01C2 9800---0x01C2 9BFF 1K 

UART 7 0x01C2 9C00---0x01C2 9FFF 1K 

PS2-0 0x01C2 A000---0x01C2 A3FF 1K 

PS2-1 0x01C2 A400---0x01C2 A7FF 1K 

TWI 0 0x01C2 AC00---0x01C2 AFFF 1K 

TWI 1 0x01C2 B000---0x01C2 B3FF 1K 

TWI 2 0x01C2 B400---0x01C2 B7FF 1K 

CAN 0x01C2 BC00---0x01C2 BFFF 1K 

SCR 0x01C2 C400---0x01C2 C7FF 1K 

Reserved / 64K 

Mali400 0x01C4 0000---0x01C4 FFFF 64K 

SRAM C 0x01D0 0000---0x01DF FFFF 1024K(Module sram) 

DE_FE0 0x01E0 0000---0x01E1 FFFF 128K 

DE_FE1 0x01E2 0000---0x01E3 FFFF 128K 

DE_BE0 0x01E6 0000---0x01E7 FFFF 128K 

DE_BE1 0x01E4 0000---0x01E5 FFFF 128K 

MP 0x01E8 0000---0x01E9 FFFF 128K 

AVG 0x01EA 0000---0x01EB FFFF 128K 
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Reserved / 64K 

DDR-II/DDR-III  0x4000 0000---0xBFFF FFFF  2G 

BROM 0xFFFF 0000ð0xFFFF 7FFF 32K 
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4. Boot Mode 

4.1. Overview 

With on-chip 32KB ROM, A10 is providing flexible boot-loading options in default sequence of 

SD Card0, NAND FLASH, SD Card2, and SPI NOR FLASH. An external Boot Select Pin (BSP) 

is applied to determine when system should jump to USB boot. Normally, the BSP is pulled up by 

an internal 50K resistor. After power up, boot code that is stored in embedded ROM will check 

automatically the state of the pin, and the system will boot from USB only if the pin is on 

low-level state (ó0ô).  

 

Since A10 will always start to fetch instructions from SD Card0, it permits final product to be 

mass produced with SD card rather than USB, which can improve the MP productivity greatly.  
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4.2. Boot Diagram 

Power 

up

The state of BSP 

pin is ļ0Ľ?

SDC0(PF port) boot 

operation

SDC0 Boot 

Success?

NAND Flash boot 

operation  (CE0)

NFC Boot 

Success?

SDC2(PC port) boot 

operation

SDC2 Boot 

Success?

USB boot operation

boot OK, run other 

firmware

Yes

No

Yes

Yes

Yes

No

No

No

SPI0(PC port) boot 

operation

SPI Nor Flash 

Boot Success?Yes

No

 

 

Figure 4-1 Boot Sequence 
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5. System Mode 

5.1. Overview 

Together with power management IC (PMIC), A10 offers a comprehensive power and 

clock-management scheme that enables high-performance and ultralow-power consumption. 

There are four low-power modes, namely, General Clock Gating, STOP, SUPER STANDBY and 

SLEEP. 

 

In General Clock Gating mode, developer can turn on clocks for selective internal peripherals 

accordingly in order to achieve optimized power consumption. For instance, if a UART is not 

required, software programming can cut off the timer out of power saving consideration.  

  

In STOP mode, all clocks to Cortex-A8 core as well as peripherals can be frozen by disabling 

PLLs. 

 

In SUPER STANDBY mode, ONLY AVCC and DRAM-VCC power domains are on while all 

others (VCC, CPU-VDD, CORE-VDD, RTC-VDDé) are off. The external SDRAM has entered 

self-refresh mode under which data can be preserved and firmware can be activated quickly.  

 

In SLEEP mode, Cortex-A8 core has been power-gated, and so with internal logic except the 

wakeup logic (RTC module). In order to enter SLEEP mode, an independent power source is 

required that supplies power to the wakeup logic.  
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6. Clock Control Module 

6.1. Overview 

The Clock Control Module is made up of 7 PLLs, a Main Oscillator, an on-chip RC Oscillator and 

a 32768Hz low-power Oscillator.  

Â CPU Clock 

Â AHB Clock 

Â APB Clock 

Â Special Clock 

 

It integrates two crystal oscillators. A 24-MHz crystal is mandatory and provides the clock source 

for the PLL and the main digital blocks. The 32768Hz oscillator is used only to provide a low 

power, accurate reference for the RTC.In order to provide the high-performance, low power 

consumption and easy user interface, the chip has the following clock domain: 

CLK 

Domain 

Module Speed Range Description 

OSC24M Most Clock 

Generator 

24MHz Root clock for most of the chip. 

RC_osc Timer,Key 32KHz Source for the RTC/Timer 

32768Hz Timer,Key 32768Hz Low-power source for the RTC/Timer 

CPU32_clk CPU32 2K~1200M Divided from CPU32_clk or OSC24M 

AHB_clk AHB Devices 8K~276M Divided from CPU32_clk 

APB_clk Peripheral 0.5K~138M Divided from AHB_clk 

SDRAM_clk SDRAM 0~400MHz Sourced from the PLL 

USB_clk USB 480MHz Sourced from the PLL 

Audio_clk A/D,D/A 24.576MHz 

/22.5792MHz 

Sourced from the PLL 

6.2. Clock Tree Diagram 

 Notes: See details in the datasheet of A10. 

6.3. CCM Register List  

Module Name Base Address 

CCM 0x01C20000 
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Register Name Offset Description 

PLL1_CFG_REG 0x0000 PLL1 control 

PLL1_TUN_REG 0x0004 PLL1 tuning 

PLL2_CFG_REG 0x0008 PLL2 control 

PLL2_TUN_REG 0x000C PLL2 tuning 

PLL3_CFG_REG 0x0010 PLL3 control 

PLL4_CFG_REG 0x0018 PLL4 control 

PLL5_CFG_REG 0x0020 PLL5 control 

PLL5_TUN_REG 0x0024 PLL5 tuning 

PLL6_CFG_REG 0x0028 PLL6 control 

PLL6_TUN_REG 0x002C PLL6 tuning 

PLL7_CFG_REG 0x0030 PLL7 control 

/ 0x0034 / 

PLL1_TUN2_REG 0x0038 PLL1 tuning2 

PLL5_TUN2_REG 0x003C PLL5 tuning2 

/ / Reserved 

OSC24M_CFG_REG 0x0050 OSC24M control 

CPU_AHB_APB0_CFG_REG 0x0054 CPU, AHB and APB0 divide ratio 

APB1_CLK_DIV_REG  0x0058 APB1 clock dividor 

AXI_GATING_REG  0x005C AXI module clock gating 

AHB_GATING_REG0  0x0060 AHB module clock gating 0 

AHB_GATING_REG 1 0x0064 AHB module clock gating 1 

APB0_GATING_REG 0x0068 APB0 module clock gating 

APB1_GATING_REG 0x006C APB1 module clock gating 

NAND_SCLK_CFG_REG 0x0080  

/ 0x0084  

SD0_CLK_REG 0x0088  

SD1_CLK_REG 0x008C  

SD2_CLK_REG 0x0090  

SD3_CLK_REG 0x0094  

TS_CLK_REG 0x0098  

SS_CLK_REG 0x009C  

SPI0_CLK_REG 0x00A0  

SPI1_CLK_REG 0x00A4  

SPI2_CLK_REG 0x00A8  

/ 0x00AC  

IR0_CLK_REG  0x00B0  

IR1_CLK_REG  0x00B4  

IIS_CLK_REG  0x00B8  

AC97_CLK_REG 0x00BC  

NC 0x00C0  
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KEYPAD_CLK_REG  0x00C4  

NC 0x00C8  

USB_CLK_REG 0x00CC  

NC /  

SPI3_CLK_REG 0x00D4  

DRAM_CLK_REG  0x0100  

BE0_SCLK_CFG_REG 0x0104  

BE0_SCLK_CFG_REG 0x0108  

FE0_CLK_REG 0x010C  

FE1_CLK_REG 0x0110  

MP_CLK_REG  0x0114  

LCD0_CH0_CLK_REG  0x0118  

LCD1_CH0_CLK_REG 0x011C  

CSI_ISP_CLK_REG 0x0120  

TVD_CLK_REG  0x0128  

LCD0_CH1_CLK_REG  0x012C  

LCD1_CH1_CLK_REG  0x0130  

CSI0_CLK_REG 0x0134  

CSI1_CLK_REG 0x0138  

VE_CLK_REG  0x013C  

AUDIO_CODEC_CLK_REG  0x0140  

AVS_CLK_REG  0x0144  

ACE_CLK_REG  0x0148  

LVDS_CLK_REG  0x014C  

HDMI_CLK_REG.  0x0150  

MALI400_CLK_REG  0x0154  

6.4. CCM Register Description   

6.4.1. PLL1-Core(Default: 0x21005000)  

Offset: 0x00 Register Name: PLL1_CFG_REG 

Bit  Read/

Write  

Default

/Hex 

  Description 

31 R/W 0x0 PLL1_Enable.  

0: Disable, 1: Enable. 

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

The PLL1 output is for the CORECLK. 

Note: the output 24MHz*N*K clock 

must be in the range of 240MHz~2GHz if the bypass is disabled. 

Its default is 384MHz. 
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25 R/W 0x0 EXG_MODE. 

Exchange mode. 

19:18 / / / 

17:16 R/W 0x0 PLL1_OUT_EXT_DIVP. 

PLL1 Output external divider P. 

The range is 1/2/4/8. 

12:8 R/W 0x10 PLL1_FACTOR_N 

PLL1 Factor N.. 

Factor=0, N=0; 

Factor=1, N=1; 

Factor=2, N=2  

éé 

Factor=31,N=31 

7:6 / / / 

5:4 R/W 0x0 PLL1_FACTOR_K. 

PLL1 Factor K.(K=Factor + 1 ) 

The range is from 1 to 4. 

3 R/W 0x0 SIG_DELT_PAT_IN. 

Sigma-delta pattern input. 

2 R/W 0x0 SIG_DELT_PAT_EN. 

Sigma-delta pattern enable. 

1:0 R/W 0x0 PLL1_FACTOR_M. 

PLL1 Factor M. (M=Factor + 1 ) 

The range is from 1 to 4. 

6.4.2. PLL2-Audio (Default: 0x08100010) 

Offset: 0x08 Register Name: PLL2_CFG_REG 

Bit  Read/

Write  

Default

/Hex 

  Description 

31 R/W 0x0 PLL2_Enable. 

0: Disable, 1: Enable.  

The PLL2 is for Audio.  

PLL2 Output = 24MHz*N/PLL2_PRE_DIV/PLL2_POST_DIV. 

1X = 48*N/PreDiv/PostDiv/2(not 50% duty)  

2X = 48*N/PreDiv/4( 8X/4 50% duty)  

4X = 48*N/PreDiv/2( 8X/2 50% duty )  

8X = 48*N/PreDiv( not 50% duty)  

30 / / / 

29:26 R/W 0x2 PLL2_POST_DIV. 

PLL2 post- dividor[3:0].  

PLL2_POST_DIV = Dividor 



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            39 

2013/8/20 

0000: 0x1 

0001: 0x1 

0010: 0x2 

ŀŀ 

1111: 0xf  

25:21 R/W 0x0 PLL2_VCO_BIAS. 

PLL2 VCO Bias Current[4:0]  

20:16 R/W 0x10 PLL2_BIAS_CUR. 

PLL2 Bias Current[4:0]  

15 / / / 

14:8 R/W 0x0 PLL2_Factor_N. 

PLL2 Factor N.  

Factor=0, N=1;  

Factor=1, N=1;  

ŀŀ 

Factor=0x7F, N=0x7F; 

7:5 / / / 

4:0 R/W 0x10 PLL2_PRE_DIV. 

PLL2 pre- dividor[4:0].  

PLL2_PRE_DIV = Dividor  

00000: 0x1 

00001: 0x1 

ŀŀ 

11111: 0x1F 

6.4.3. PLL2-Tuning (Default: 0x00000000) 

Offset: 0x0C Register Name: PLL2_TUN_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. 
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Frequency. 

00: 31.5KHz 

01: 32KHz 

10: 32.5KHz 

11: 33KHz 

16:0 R/W 0x0 WAVE_BOT. 

Wave Bottom. 

6.4.4. PLL3-Video 0(Default: 0x0010D063) 

Offset: 0x10 Register Name: PLL3_CFG_REG 

Bit  Read/

Write  

Default

/Hex 

  Description 

31 R/W 0x0 PLL3_Enable.  

0: Disable, 1: Enable. 

In the integer mode, The PLL3 output=3MHz*M. 

In the fractional mode, the PLL3 output is select by bit 14. 

The PLL3 output range is 27MHz~381MHz. 

30 / / / 

29:27 / / / 

23:21 / / / 

15 R/W 0x1 PLL3_MODE_SEL. 

PLL3 mode select. 

0: fractional mode, 1: integer mode. 

14 R/W 0x1 PLL3_FUNC_SET. 

PLL3 fractional setting. 

0: 270MHz, 1: 297MHz. 

13 / / / 

7 / / / 

6:0 R/W 0x63 PLL3_FACTOR_M. 

PLL3 Factor M. 

The range is from 9 to 127. 

6.4.5. PLL4-VE(Default: 0x21081000) 

Offset: 0x18 Register Name: PLL4_CFG_REG 

Bit  Read/

Write  

Default

/Hex 

  Description 

31 R/W 0x0 PLL4_Enable.  

0: Disable, 1: Enable. 

The PLL4 output=(24MHz*N*K)/(M*P). 

The PLL4 output is for the VE. 
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Note: the output 24MHz*N*K clock 

must be in the range of 240MHz~2GHz if the bypass is disabled. 

30 R/W 0x0 PLL4_OUT_BYPASS_EN. 

PLL4 Output Bypass Enable. 

0: Disable, 1: Enable. 

If the bypass is enabled, the PLL4 output is 24MHz. 

18 / / / 

17:16 R/W 0x0 PLL4_OUT_EXT_DIV_P. 

PLL4 Output external divider P. 

The range is 1/2/4/8. 

15:13 R/W / / 

12:8 R/W 0x10 PLL4_FACTOR_N. 

PLL4 Factor N. 

Factor=0, N=0; 

Factor=1, N=1; 

Factor=2, N=2  

éé 

Factor=31,N=31 

7:6 / / / 

5:4 R/W 0x0 PLL4_FACTOR_K. 

PLL4 Factor K.(K=Factor + 1 ) 

The range is from 1 to 4. 

3:2 / / / 

1:0 R/W 0x0 PLL4_FACTOR_M. 

PLL4 Factor M.(M = Factor + 1 ) 

The range is from 1 to 4. 

6.4.6. PLL5-DDR(Default: 0x11049280) 

Offset: 0x20 Register Name: PLL5_CFG_REG 

Bit  Read/

Write  

Default

/Hex 

  Description 

31 R/W 0x0 PLL5_Enable.  

0: Disable, 1: Enable. 

The PLL5 output for DDR = (24MHz*N*K)/M. 

The PLL5 output for other module =(24MHz*N*K)/P. 

The PLL5 output is for the DDR. 

Note: the output 24MHz*N*K clock 

must be in the range of 240MHz~2GHz if the bypass is disabled. 

30 R/W 0x0 PLL5_OUT_BYPASS_EN. 

PLL5 Output Bypass Enable. 

0: Disable, 1: Enable. 
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If the bypass is enabled, the output is 24MHz. 

29 R/W 0x0 DDR_CLK_OUT_EN. 

DDR clock output en. 

17:16 R/W 0x0 PLL5_OUT_EXT_DIV_P. 

PLL5 Output External Divider P. 

The range is 1/2/4//8. 

12:8 R/W 0x12 PLL5_FACTOR_N. 

PLL5 Factor N. 

Factor=0, N=0; 

Factor=1, N=1; 

Factor=2, N=2  

éé 

Factor=31,N=31 

7 R/W 0x1 LDO_EN. 

LDO Enable. 

6 R/W / / 

5:4 R/W 0x0 PLL5_FACTOR_K. 

PLL5 Factor K.(K=Factor + 1 ) 

The range is from 1 to 4. 

3:2 R/W 0x0 PLL5_FACTOR_M1. 

PLL5 Factor M1. 

1:0 R/W 0x0 PLL5_FACTOR_M. 

PLL5 Factor M.(M = Factor + 1 ) 

The range is from 1 to 4. 

6.4.7. PLL6-NC(Default: 0x21009911) 

Offset: 0x28 Register Name: PLL6_CFG_REG 

Bit  Read/

Write  

Default

/Hex 

  Description 

31 R/W 0x0 PLL6_Enable.  

0: Disable, 1: Enable. 

For NC, the output =(24MHz*N*K)/M/6 

If the NC is on, the output should be equal to 100MHz 

For other module, the output = (24MHz*N*K)/2 

Note: the output 24MHz*N*K clock 

must be in the range of 240MHz~2GHz if the bypass is disabled. 

30 R/W 0x0 PLL6_BYPASS_EN. 

PLL6 Output Bypass Enable. 

0: Disable, 1: Enable. 

If the bypass is enabled, the PLL6 output is 24MHz. 

19 / / / 
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18 / / / 

17:16 / / / 

14 / / / 

13 / / / 

12:8 R/W 0x19 PLL6_FACTOR_N. 

PLL6 Factor N. 

Factor=0, N=0; 

Factor=1, N=1; 

Factor=2, N=2;  

éé 

Factor=31,N=31 

5:4   PLL6_FACTOR_K. 

PLL6 Factor K.(K=Factor + 1 ) 

The range is from 1 to 4. 

3:2 / / / 

1:0 R/W 0x1 PLL6_FACTOR_M. 

PLL6 Factor M.(M = Factor + 1 ) 

The range is from 1 to 4. 

6.4.8. PLL6-Tuning 

Offset: 0x2C Register Name: PLL6_TUN_REG 

Bit  Read/

Write  

Default

/Hex 

  Description 

31:0 / / / 

6.4.9. PLL7-Video 1(Default: 0x0010D063) 

Offset: 0x30 Register Name: PLL7_CFG_REG 

Bit  Read/

Write  

Default

/Hex 

  Description 

31 R/W 0x0 PLL7_Enable.  

0: Disable, 1: Enable. 

In the integer mode, The PLL7 output=3MHz*M. 

In the fractional mode, the PLL7 output is select by bit 14. 

The PLL7 output range is 27MHz~381MHz. 

30 / / / 

29:27 / / / 

23:21 / / / 

15 R/W 0x1 PLL7_MODE_SEL. 

PLL7 mode select. 
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0: fractional mode, 1: integer mode. 

14 R/W 0x1 PLL7_FRAC_SET. 

PLL7 fractional setting. 

0: 270MHz, 1: 297MHz. 

13 / / / 

7 / / / 

6:0 R/W 0x63 PLL7_FACTOR_M. 

PLL7 Factor M. 

The range is from 9 to 127. 

6.4.10. PLL1-Tuning2 (Default: 0x00000000) 

Offset: 0x38 Register Name: PLL1_TUN2_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 

16:0 R/W 0x0 WAVE_BOT. 

Wave Bottom. 

6.4.11. PLL5-Tuning2(Default: 0x00000000) 

Offset: 0x3C Register Name: PLL5_TUN2_REG 

Bit  Read/

Write  

Default

/Hex 

  Description 

31 R/W 0x0 SIG_DELT_PAT_EN. 

Sigma-delta pattern enable. 
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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 

16:0 R/W 0x0 WAVE_BOT. 

Wave Bottom. 

 

6.4.12. OSC24M (Default: 0x00138013) 

Offset: 0x50 Register Name: OSC24M_CFG_REG 

Bit  Read/

Write  

Default

/Hex 

  Description 

31:24 R/W 0x0 Reserved. 

23:21 / / / 

17 R/W 0x1 PLL_IN_PWR_SEL. 

PLL Input Power Select. 

0: 2.5v, 1: 3.3v 

16 R/W 0x1 LDO_EN. 

LDO Enable. 

0: Disable, 1: Enable. 

15 R/W 0x1 PLL_BIAS_EN. 

PLL Bias Enable. 

0: disable, 

1: enable. 

14:5 / / / 

3:2 / / / 

1 R/W 0x1 OSC24M_GSM. 

OSC24M GSM. 

0 R/W 0x1 OSC24M_EN. 

OSC24M Enable.  



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            46 

2013/8/20 

0: Disable, 1: Enable. 

6.4.13. CPU/AHB/APB0 Clock Ratio(Default: 0x00010010)  

Offset: 0x54 Register Name: CPU_AHB_APB0_CFG_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:24 / / / 

23 / / / 

22:18 / / / 

17:16 R/W 0x1 CPU_CLK_SRC_SEL. 

CPU Clock Source Select. 

00:  32KHz OSC( Internal ) 

01:  OSC24M 

10:  PLL1 

11:  200MHz(source from the PLL6). 

If the clock source is changed, at most to wait for 8 present running 

clock cycles. 

15:14 / / / 

13:12 / / / 

11:10 / / / 

9:8 R/W 0x0 APB0_CLK_RATIO. 

APB0 Clock divide ratio. APB0 clock source is AHB2 clock. 

00: /2 

01: /2 

10: /4 

11: /8 

7:6 / / / 

5:4 R/W 0x1 AHB_CLK_DIV_RATIO. 

AHB Clock divide ratio. 

AHB clock source is AXI Clock. 

00: /1 

01: /2 

10: /4 

11: /8 

3:2 / / / 

1:0 R/W 0x0 AXI_CLK_DIV_RATIO.  

AXI Clock divide ratio. 

AXI Clock source is CPU clock. 

00: /1 

01: /2 

10: /3 



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            47 

2013/8/20 

11: /4 

6.4.14. APB1 Clock Divide Ratio(Default: 0x00000000) 

Offset: 0x58 Register Name: APB1_CLK_DIV_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 / / / 

30:26 / / / 

25:24 R/W 0x0 APB1_CLK_SRC_SEL. 

APB1 Clock Source Select 

00: OSC24M 

01: PLL6 (set to 1.2GHz) 

10: 32KHz 

11: / 

This clock is used for some special module apbclk(twi,uart, ps2, can, 

scr). Because these modules need special clock rate even if the apbclk 

changed. 

23:18 / / / 

17:16 R/W 0x0 CLK_RAT_N 

Clock pre-divide ratio (n) 

The select clock source is pre-divided by 2^n. The divider is 1/2/4/8. 

15:5 / / / 

4:0 R/W 0x0 CLK_RAT_M. 

Clock divide ratio (m) 

The pre-divided clock is divided by (m+1). The divider is from 1 to 32. 

6.4.15. AXI Module Clock Gating(Default: 0x00000000) 

Offset: 0x5C Register Name: AXI_GATING_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:1 / / / 

0 R/W 0x0 DRAM_AXI_GATING. 

Gating AXI Clock for SDRAM(0: mask, 1: pass). 

6.4.16. AHB Module Clock Gating Reg0(Default: 0x00000000) 

Offset: 0x60 Register Name: AHB_GATING_REG0 

Bit  Read/

Write  

Default

/Hex 

Description 
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31 / / / 

30 / / / 

29 / / / 

28 / / / 

27 / / / 

26 / / Reserved 

25 R/W 0x0 Gating AHB Clock for NC(0: mask, 1: pass). 

24 R/W 0x0 Gating AHB Clock for PATA(0: mask, 1: pass). 

23 R/W 0x0 Gating AHB Clock for SPI3(0: mask, 1: pass). 

22 R/W 0x0 Gating AHB Clock for SPI2(0: mask, 1: pass). 

21 R/W 0x0 Gating AHB Clock for SPI1(0: mask, 1: pass). 

20 R/W 0x0 Gating AHB Clock for SPI0(0: mask, 1: pass). 

19 / / / 

18 R/W 0x0 Gating AHB Clock for TS(0: mask, 1: pass). 

17 R/W 0x0 Gating AHB Clock for EMAC(0: mask, 1: pass). 

16 R/W 0x0 Gating AHB Clock for ACE(0: mask, 1: pass). 

15 / / / 

14 R/W 0x0 Gating AHB Clock for SDRAM(0: mask, 1: pass). 

13 R/W 0x0 Gating AHB Clock for NAND(0: mask, 1: pass). 

12 R/W 0x0 Gating AHB Clock for NC(0: mask, 1: pass). 

11 R/W 0x0 Gating AHB Clock for SD/MMC3(0: mask, 1: pass). 

10 R/W 0x0 Gating AHB Clock for SD/MMC2(0: mask, 1: pass). 

9 R/W 0x0 Gating AHB Clock for SD/MMC1(0: mask, 1: pass). 

8 R/W 0x0 Gating AHB Clock for SD/MMC0(0: mask, 1: pass). 

7 R/W 0x0 Gating AHB Clock for BIST(0: mask, 1: pass). 

6 R/W 0x0 Gating AHB Clock for DMA(0: mask, 1: pass). 

5 R/W 0x0 Gating AHB Clock for SS(0: mask, 1: pass). 

4 R/W 0x0 Gating AHB Clock for USB OHCI1 (0: mask, 1: pass) 

3 R/W 0x0 Gating AHB Clock for USB EHCI1 (0: mask, 1: pass). 

2 R/W 0x0 Gating AHB Clock for USB OHCI0 (0: mask, 1: pass) 

1 R/W 0x0 Gating AHB Clock for USB EHCI0 (0: mask, 1: pass). 

0 R/W 0x0 Gating AHB Clock for USB0(0: mask, 1: pass). 

6.4.17. AHB Module Clock Gating Reg1(Default: 0x00000000) 

Offset: 0x64 Register Name: AHB_GATING_REG1 

Bit  Read/

Write  

Default

/Hex 

Description 

31:21 / / / 

20 R/W 0x0 Gating AHB Clock for Mali-400(0: mask, 1: pass). 

19 / / / 

18 R/W 0x0 Gating AHB Clock for MP(0: mask, 1: pass). 
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17 / / / 

16 / / / 

15 R/W 0x0 Gating AHB Clock for DE-FE1(0: mask, 1: pass). 

14 R/W 0x0 Gating AHB Clock for DE-FE0(0: mask, 1: pass). 

13 R/W 0x0 Gating AHB Clock for DE-BE1(0: mask, 1: pass). 

12 R/W 0x0 Gating AHB Clock for DE-BE0(0: mask, 1: pass). 

11 R/W 0x0 Gating AHB Clock for HDMI(0: mask, 1: pass). 

10 / / / 

9 R/W 0x0 Gating AHB Clock for CSI1(0: mask, 1: pass). 

8 R/W 0x0 Gating AHB Clock for CSI0(0: mask, 1: pass). 

7 / /  

6 / /  

5 R/W 0x0 Gating AHB Clock for LCD1(0: mask, 1: pass). 

4 R/W 0x0 Gating AHB Clock for LCD0(0: mask, 1: pass). 

3 R/W 0x0 Gating AHB Clock for TVE 1(0: mask, 1: pass). 

2 R/W 0x0 Gating AHB Clock for TVE 0(0: mask, 1: pass). 

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

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

6.4.18. APB0 Module Clock Gating(Default: 0x00000000) 

Offset: 0x68 Register Name: APB0_GATING_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:12 / / / 

11 / / / 

10 R/W 0x0 KEYPAD_APB_GATING. 

Gating APB Clock for Keypad(0: mask, 1: pass). 

9 / / / 

8 / / / 

7 R/W 0x0 IR1_APB_GATING. 

Gating APB Clock for IR1(0: mask, 1: pass). 

6 R/W 0x0 IR0_APB_GATING. 

Gating APB Clock for IR0(0: mask, 1: pass). 

5 R/W 0x0 PIO_APB_GATING. 

Gating APB Clock for PIO(0: mask, 1: pass). 

4 / / / 

3 R/W 0x0 IIS_APB_GATING. 

Gating APB Clock for IIS(0: mask, 1: pass). 

2 R/W 0x0 AC97_APB_GATING. 

Gating APB Clock for AC97(0: mask, 1: pass). 

1 R/W 0x0 NC 
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0 R/W 0x0 CODEC_APB_GATING. 

Gating APB Clock for Audio CODEC (0: mask, 1: pass). 

 

6.4.19. APB1 Module Clock Gating(Default: 0x00000000) 

Offset: 0x6C Register Name: APB1_GATING_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:24 / / / 

23 R/W 0x0 UART7_APB_GATING. 

Gating APB Clock for UART7(0: mask, 1: pass). 

22 R/W 0x0 UART6_APB_GATING. 

Gating APB Clock for UART6(0: mask, 1: pass). 

21 R/W 0x0 UART5_APB_GATING. 

Gating APB Clock for UART5(0: mask, 1: pass). 

20 R/W 0x0 UART4_APB_GATING. 

Gating APB Clock for UART4(0: mask, 1: pass). 

19 R/W 0x0 UART3_APB_GATING. 

Gating APB Clock for UART3(0: mask, 1: pass). 

18 R/W 0x0 UART2_APB_GATING. 

Gating APB Clock for UART2(0: mask, 1: pass). 

17 R/W 0x0 UART1_APB_GATING. 

Gating APB Clock for UART1(0: mask, 1: pass). 

16 R/W 0x0 UART0_APB_GATING. 

Gating APB Clock for UART0(0: mask, 1: pass). 

15:8 / / / 

7 R/W 0x0 PS21_APB_GATING. 

Gating APB Clock for PS2-1(0: mask, 1: pass). 

6 R/W 0x0 PS20_APB_GATING. 

Gating APB Clock for PS2-0(0: mask, 1: pass). 

5 R/W 0x0 SCR_APB_GATING. 

Gating APB Clock for SCR(0: mask, 1: pass). 

4 R/W 0x0 CAN_APB_GATING. 

Gating APB Clock for CAN(0: mask, 1: pass). 

3 / / / 

2 R/W 0x0 TWI2_APB_GATING. 

Gating APB Clock for TWI2(0: mask, 1: pass). 

1 R/W 0x0 TWI1_APB_GATING. 

Gating APB Clock for TWI1(0: mask, 1: pass). 

0 R/W 0x0 TWI0_APB_GATING. 

Gating APB Clock for TWI0(0: mask, 1: pass). 
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6.4.20. NAND Clock(Default: 0x00000000)  

Offset: 0x80 Register Name: NAND_SCLK_CFG_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: PLL5 

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. 

Note: In application, the module clock frequency always switches off. 

6.4.21. SD/MMC 0 Clock(Default: 0x00000000) 

Offset: 0x88 Register Name: SD0_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. 
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Clock Source Select 

00: OSC24M 

01: PLL6 

10: PLL5 

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. 

6.4.22. SD/MMC 1 Clock(Default: 0x00000000) 

Offset: 0x8C Register Name: SD1_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: PLL5 

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 
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6.4.23. SD/MMC 2 Clock(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: PLL5 

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. 

6.4.24. SD/MMC 3 Clock(Default: 0x00000000) 

Offset: 0x94 Register Name: SD3_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. 



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            54 

2013/8/20 

Clock Source Select 

00: OSC24M 

01: PLL6 

10: PLL5 

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. 

6.4.25. TS Clock(Default: 0x00000000) 

Offset: 0x98 Register Name: TS_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: PLL5 

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 
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6.4.26. SS Clock(Default: 0x00000000) 

Offset: 0x9C Register Name: SS_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: PLL5 

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. 

6.4.27. SPI0 Clock(Default: 0x00000000) 

Offset: 0xA0 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. 
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Clock Source Select 

00: OSC24M 

01: PLL6 

10: PLL5 

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. 

6.4.28. SPI1 Clock(Default: 0x00000000) 

Offset: 0xA4 Register Name: SPI1_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: PLL5 

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 
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6.4.29. SPI2 Clock(Default: 0x00000000) 

Offset: 0xA8 Register Name: SPI2_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: PLL5 

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. 

6.4.30. IR 0 Clock(Default: 0x00000000) 

Offset: 0xB0 Register Name: IR0_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 100MHz) 

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: PLL5 

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. 

6.4.31. IR1 Clock(Default: 0x00000000) 

Offset: 0xB4 Register Name: IR1_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 100MHz) 

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: PLL5 

11: / 

23:18 / / / 

17:16 R/W 0x0 CLK_DIV_RATIO. 

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 
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6.4.32. IIS Clock(Default: 0x00000000) 

Offset: 0xB8 Register Name: IIS_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 100MHz) 

0: Clock is OFF 

1: Clock is ON 

This special clock = Clock Source/Divider N. 

30:25 / / / 

24 / / / 

23:18 / / / 

17:16 R/W 0x0 CLK_SRC_SEL 

00:PLL2(8X) 

01:PLL2(4X) 

10:PLL2(2X) 

11:PLL2(1X) 

15:4 / / / 

3:0 / / / 

6.4.33. AC97 Clock(Default: 0x00030000) 

Offset: 0xBC Register Name: AC97_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 100MHz) 

0: Clock is OFF 

1: Clock is ON 

This special clock = Clock Source/Divider N. 

30:25 / / / 

24 / / / 

23:18 / / / 

17:16 R/W 0x3 CLK_SRC_SEL 

00:PLL2(8X) 

01:PLL2(4X) 

10:PLL2(2X) 

11:PLL2(1X) 
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15:4 / / / 

3:0 / / / 

6.4.34. Keypad Clock(Default: 0x0000001F) 

Offset: 0xC4 Register Name: KEYPAD_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 100MHz) 

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 

0: OSC24M 

1: / 

2: LOSC clock (32KHz) 

3: / 

23:18 / / / 

17:16 R/W 0x0 CLK_RATIO_N. 

Clock pre-divide ratio (n) 

The select clock source is pre-divided by 2^n. The divider is 

1/2/4/8. 

15:5 / / / 

4:0 R/W 0x1f CLK_RATIO_M. 

Clock divide ratio (m) 

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

32. 

6.4.35. NC Clock(Default: 0x00000000) 

Offset: 0xC8 Register Name: NC 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock 

0: Clock is OFF 

1: Clock is ON 

30:25 / / / 

24 R/W 0x0 CLK_SRC_GATING. 
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Clock Source Select 

0: PLL6 for NC(100MHz) 

1: External Clock 

23:18 / / / 

17:16 / / / 

15:5 / / / 

4:0 / / / 

6.4.36. USB Clock(Default: 0x00000000) 

Offset: 0xCC Register Name: USB_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:10 / / / 

9 / / / 

8 R/W 0x0 SCLK_GATING_USBPHY. 

Gating Special Clock for USB PHY0/1/2 

0: Clock is OFF 

1: Clock is ON 

7 R/W 0x0 SCLK_GATING_OHCI1. 

Gating Special Clock for OHCI1 

0: Clock is OFF 

1: Clock is ON 

6 R/W 0x0 SCLK_GATING_OHCI0. 

Gating Special Clock for OHCI0 

0: Clock is OFF 

1: Clock is ON 

5:3 / / / 

2 R/W 0x0 USBPHY2_RST. 

USB PHY2 Reset Control 

0: Reset valid 

1: Reset invalid 

1 R/W 0x0 USBPHY1_RST. 

USB PHY1 Reset Control 

0: Reset valid 

1: Reset invalid 

0 R/W 0x0 USBPHY0_RST. 

USB PHY0 Reset Control 

0: Reset valid 

1: Reset invalid 
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6.4.37. SPI3 Clock(Default: 0x00000000) 

Offset: 0xD4 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: OSC24M 

01: PLL6 

10: PLL5 

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. 

6.4.38. DRAM CLK(Default: 0x00000000) 

Offset: 0x100 Register Name: DRAM_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 / / / 

30 / / / 

29 R/W 0x0 ACE_DCLK_GATING. 

Gating DRAM Clock for ACE(0: mask, 1: pass). 

28 R/W 0x0 DE_MP_DCLK_GATING. 

Gating DRAM Clock for DE_MP(0: mask, 1: pass). 

27 R/W 0x0 BE1_DCLK_GATING. 

Gating DRAM Clock for DE_BE1(0: mask, 1: pass). 
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26 R/W 0x0 BE0_DCLK_GATING. 

Gating DRAM Clock for DE_BE0(0: mask, 1: pass). 

25 R/W 0x0 FE0_DCLK_GATING. 

Gating DRAM Clock for DE_FE1(0: mask, 1: pass). 

24 R/W 0x0 FE1_DCLK_GATING. 

Gating DRAM Clock for DE_FE0(0: mask, 1: pass). 

23:16 / / / 

15 R/W 0x0 DCLK_OUT_EN. 

DRAM Clock Output Enable(0: disable, 1: enable) 

14:7 / / / 

6 R/W 0x0 TVE1_DCLK_GATING. 

Gating DRAM Clock for TVE 1(0: mask, 1: pass). 

5 R/W 0x0 TVE0_DCLK_GATING. 

Gating DRAM Clock for TVE 0(0: mask, 1: pass). 

4 R/W 0x0 TVD_DCLK_GATING. 

Gating DRAM Clock for TVD(0: mask, 1: pass). 

3 R/W 0x0 TS_DCLK_GATING. 

Gating DRAM Clock for TS(0: mask, 1: pass). 

2 R/W 0x0 CSI1_DCLK_GATING. 

Gating DRAM Clock for CSI1(0: mask, 1: pass). 

1 R/W 0x0 CSI0_DCLK_GATING. 

Gating DRAM Clock for CSI0(0: mask, 1: pass). 

0 R/W 0x0 VE_DCLK_GATING. 

Gating DRAM Clock for VE(0: mask, 1: pass). 

6.4.39. DE-BE 0 Clock(Default: 0x00000000)  

Offset: 0x104 Register Name: BE0_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 R/W 0x0 BE0_RST. 

0: reset valid, 1: reset invalid. 

29:26 / / / 

25:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

00: PLL3 

01: PLL7 
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10: PLL5 

11: / 

23:18 / / / 

17:16 / / / 

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. 

6.4.40. DE-BE 1 Clock(Default: 0x00000000)  

Offset: 0x108 Register Name: BE1_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 R/W 0x0 BE1_RST. 

DE-BE1 Reset. 

0: reset valid, 1: reset invalid. 

29:26 / / / 

25:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

00: PLL3 

01: PLL7 

10: PLL5 

11: / 

23:18 / / / 

17:16 / / / 

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. 

6.4.41. DE-FE 0 Clock(Default: 0x00000000)  

Offset: 0x10C Register Name: FE0_CLK_REG 

Bit  Read/ Default Description 



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            65 

2013/8/20 

Write  /Hex 

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 R/W 0x0 FE0_RST. 

DE-FE0 Reset. 

0: reset valid, 1: reset invalid. 

29:26 / / / 

25:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

00: PLL3 

01: PLL7 

10: PLL5 

11: / 

23:18 / / / 

17:16 / / / 

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. 

6.4.42. DE-FE 1 Clock(Default: 0x00000000)  

Offset: 0x110 Register Name: FE1_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 R/W 0x0 FE1_RST. 

DE-FE1 Reset. 

0: reset valid, 1: reset invalid. 

29:26 / / / 

25:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

00: PLL3 

01: PLL7 
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10: PLL5 

11: / 

23:18 / / / 

17:16 / / / 

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. 

6.4.43. DE-MP Clock(Default: 0x00000000)  

Offset: 0x114 Register Name: MP_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 R/W 0x0 MP_RST. 

DE-MP Reset. 

0: reset valid, 1: reset invalid. 

29:26 / / / 

25:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

00: PLL3 

01: PLL7 

10: PLL5 

11: / 

23:18 / / / 

17:16 / / / 

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. 

6.4.44. LCD 0 CH0 Clock(Default: 0x00000000) 

Offset: 0x118 Register Name: LCD0_CH0_CLK_REG 

Bit  Read/ Default Description 
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Write  /Hex 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock 

0: Clock is OFF 

1: Clock is ON 

This special clock = Clock Source 

30 R/W 0x0 LCD0_RST. 

LCD0 Reset. 

0: reset valid, 1: reset invalid. 

29:26 / / / 

25:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

00: PLL3(1X) 

01: PLL7(1X) 

10: PLL3(2X) 

11: PLL7(2X) 

23:18 / / / 

17:16 / / / 

15:4 / / / 

3:0 / / / 

6.4.45. LCD 1 CH0 Clock(Default: 0x00000000) 

Offset: 0x11C Register Name: LCD1_CH0_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 

30 R/W 0x0 LCD1_RST. 

LCD1 Reset. 

0: reset valid, 1: reset invalid. 

29:26 / / / 

25:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

00: PLL3(1X) 

01: PLL7(1X) 

10: PLL3(2X) 

11: PLL7(2X) 

23:18 / / / 
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17:16 / / / 

15:4 / / / 

3:0 / / / 

6.4.46. CSI-ISP(Default: 0x00000000) 

Offset: 0x120 Register Name: CSI_ISP_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. 

30:26 / / / 

25:24 R/W 0x0 SCLK2_SRC_SEL. 

Special Clock 2 Source Select 

00: PLL3(1X) 

01: PLL4 

10: PLL5 

11: PLL6 

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. 

6.4.47. TVD Clock(Default: 0x00000000) 

Offset: 0x128 Register Name: TVD_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. 

30:25 / / / 

24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

0: PLL3 

1: PLL7 
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23:18 / / / 

17:16 / / / 

15:4 / / / 

3:0 / / / 

6.4.48. LCD 0 CH1 Clock(Default: 0x00000000) 

Offset: 0x12C Register Name: LCD0_CH1_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK2_GATING. 

Gating Special Clock 2 

0: Clock is OFF 

1: Clock is ON 

This special clock 2= Special Clock 2 Source/Divider M. 

30:26 / / / 

25:24 R/W 0x0 SCLK2_SEL. 

Special Clock 2 Source Select 

00: PLL3(1X) 

01: PLL7(1X) 

10: PLL3(2X) 

11: PLL7(2X) 

23:18 / / / 

17:16 / / / 

15 R/W 0x0 SCLK1_GATING. 

Gating Special Clock 1 

0: Clock is OFF 

1: Clock is ON 

This special clock 1= Special Clock 1 Source. 

14:12 / / / 

11 R/W 0 SCLK1_SRC_SEL. 

Special Clock 1 Source Select. 

0: Special Clock 2 

1: Speical Clock 2 divide by 2 

10:4 / / / 

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. 
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6.4.49. LCD 1 CH1 Clock(Default: 0x00000000) 

Offset: 0x130 Register Name: LCD1_CH1_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK2_GATING. 

Gating Special Clock 2 

0: Clock is OFF 

1: Clock is ON 

This special clock 2= Special Clock 2 Source/Divider M. 

30:26 / / / 

25:24 R/W 0x0 SCLK2_SRC_SEL. 

Special Clock 2 Source Select 

00: PLL3(1X) 

01: PLL7(1X) 

10: PLL3(2X) 

11: PLL7(2X) 

23:18 / / / 

17:16 / / / 

15 R/W 0x0 SCLK1_GATING. 

Gating Special Clock 1 

0: Clock is OFF 

1: Clock is ON 

This special clock 1= Special Clock 1 Source. 

14:12 / / / 

11 R/W 0x0 SCLK1_SRC_SEL. 

Special Clock 1 Source Select. 

0: Special Clock 2 

1: Speical Clock 2 divide by 2 

10:4 / / / 

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. 

6.4.50. CSI 0 Clock(Default: 0x00000000) 

Offset: 0x134 Register Name: CSI0_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK_GATING. 
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Gating Special Clock 

0: Clock is OFF 

1: Clock is ON 

This special clock = Clock Source/Divider M. 

30 R/W 0x0 CSI0_RST. 

CSI0 Reset. 

0: reset valid, 1: reset invalid. 

29:27 / / / 

26:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

000: OSC24M 

001: PLL3(1X) 

010: PLL7(1X) 

011: / 

100: / 

101: PLL3(2X) 

110: PLL7(2X) 

111: / 

23:18 / / / 

17:16 / / / 

15:5 / / / 

4:0 / / CLK_DIV_RATIO_M. 

Clock divide ratio (m) 

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

32. 

6.4.51. CSI 1 Clock(Default: 0x00000000) 

Offset: 0x138 Register Name: CSI1_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 R/W 0x0 CSI1_RST. 

CSI1 Reset. 

0: reset valid, 1: reset invalid. 

29:27 / / / 

26:24 R/W 0x0 Clock Source Select 

000: OSC24M 
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001: PLL3(1X) 

010: PLL7(1X) 

011: / 

100: / 

101: PLL3(2X) 

110: PLL7(2X) 

111: / 

23:18 / / / 

17:16 / / / 

15:5 / / / 

4:0 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 

32. 

6.4.52. VE Clock(Default: 0x00000000) 

Offset: 0x13C Register Name: VE_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK_GATING. 

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

Its clock source is the PLL4 output. 

This special clock = Clock Source/Divider N. 

30:19 / / / 

18:16 R/W 0x0 CLK_DIV_RATIO_N. 

Clock pre-divide ratio (N) 

The select clock source is pre-divided by n+1. The divider is from 1 

to 8. 

15:1 / / / 

0 R/W 0x0 VE_RST. 

VE Reset. 

0: reset valid, 1: reset invalid. 

6.4.53. Audio Codec Clock(Default: 0x00000000) 

Offset: 0x140 Register Name: AUDIO_CODEC_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock 

0: Clock is OFF 
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1: Clock is ON 

This special clock = PLL2 output. 

30:26 / / / 

25:24 / / / 

23:18 / / / 

17:16 / / / 

15:4 / / / 

3:0 / / / 

6.4.54. AVS Clock(Default: 0x00000000) 

Offset: 0x144 Register Name: AVS_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 = OSC24M. 

30:26 / / / 

25:24 / / / 

23:18 / / / 

17:16 / / / 

15:4 / / / 

3:0 / / / 

6.4.55. ACE Clock(Default: 0x00000000) 

Offset: 0x148 Register Name: ACE_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 M. 

30:25 / / / 

24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

0: PLL4 

1: PLL5 
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23:17 / / / 

16 R/W 0x0 ACE_RST. 

ACE Reset. 

0: reset valid, 1: reset invalid 

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. 

6.4.56. LVDS Clock(Default: 0x00000000) 

Offset: 0x14C Register Name:LVDS_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:1 / / / 

0 R/W 0x0 LVDS_RST. 

LVDS reset. 

0: reset valid, 1: reset invalid. 

6.4.57. HDMI Clock(Default: 0x00000000) 

Offset: 0x150 Register Name: HDMI_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 

30:26 / / / 

25:24 R/W 0x0 CLK_SRC_SEL. 

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. 
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6.4.58. Mali400 Clock(Default: 0x00000000) 

Offset: 0x154 Register Name: MALI400_CLK_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 SCLK_GATING. 

Gating Special Clock(Max Clock = 381MHz) 

0: Clock is OFF 

1: Clock is ON 

This special clock = Clock Source/Divider M. 

30 R/W 0x0 MALI400_RST. 

Mali400 Reset. 

0: reset valid, 1: reset invalid 

29:26 / / / 

25:24 R/W 0x0 CLK_SRC_SEL. 

Clock Source Select 

00: PLL3 

01: PLL4 

10: PLL5 

11: PLL7. 

23:18 / / / 

17:16 / / / 

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. 

7. System Control 

7.1. Overview 

A10 embeds a high-speed SRAM which has been split into five segments. See detailed memory 

mapping in following table:  

 

Area Address Size(Bytes) 

A1 0x00000000--0x00003FFF 16K 

A2 0x00004000--0x00007FFF 16K 

A3 0x00008000--0x0000B3FF 13K 
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A4 0x0000B400--0x0000BFFF 3K 

C1 0x01D00000-0x01D7FFFF VE 

C2 0x01D80000-0x01D9FFFF ACE 

C3 0x01DC0000-0x01DCFFFF ISP 

NAND  2K 

D( USB ) 0x00010000ð0x00010FFF 4K 

B(Secure RAM) 0x00020000--0x0002FFFF 64K 

CPU I-Cache  32K 

CPU D-Cache  32K 

CPU L2 Cache  256K 

  

7.2. System Control Register List  

Module Name Base Address 

SRAM 0x01C00000 

 

Register Name Offset Description 

SRAM_CTRL_REG0 0x0000 SRAM Control Register 0 

SRAM_CTRL_REG1 0x0004 SRAM Control Register 1 

7.3. System Control Register 

7.3.1. SRAM Control Register 0(Default: 0x7FFFFFFF) 

Offset: 0x00 Register Name: SRAM_CTRL_REG0 

Bit  Read/

Write  

Default

/Hex 

Description 

31 / / / 

30:0 R/W 0x7fffff

ff  

SRAM_C1_MAP. 

SRAM Area C1 50K Bytes Configuration by AHB.  

0: map to CPU/DMA  

1: map to VE  

7.3.2. SRAM Control Register 1(Default: 0x00001300) 

Offset: 0x04 Register Name: SRAM_CTRL_REG1 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 BIST_NDMA_CTRL_SEL. 
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Bist and Normal DMA control select. 

0: N-DMA, 1: Bist. 

30:20 / / / 

19 / / Reserved 

18 / / Reserved 

17 / / Reserved 

16 / / Reserved 

15:13 / / / 

12 R/W 0x1 SRAM_C3_MAP. 

SRAM C3 map config. 

0: map to CPU/BIST 

1: map to ISP 

11:10 / / / 

9:8 R/W 0x3 SRAM_C2_MAP. 

SRAM C2 map config. 

0: map to CPU/BIST 

1: map to AE 

2: map to CE 

3: map to ACE 

7:6 / / / 

5:4 R/W 0x0 SRAM_A3_A4_MAP. 

SRAM Area A3/A4 Configuration by AHB.  

00: map to CPU/DMA 

01: map to EMAC 

10/11: / 

3:1 / / / 

0 R/W 0x0 SRAMD_MAP. 

SRAM D Area Config. 

0: map to CPU/DMA 

1: map to USB0 
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8. TrustZone Protection Controller Unit  

8.1. Overview 

The TZPC provides a software interface to the protection bits in a secure system in a TrustZone 

design. It provides system flexibility that enables to configure different areas of memory as secure 

or non-secure. 

8.2. TZPC Configuration  

The following table shows the configurable region 

Register Bit  TZPC0 TZPC1 TZPC2 

  Module Name Module 

Name 

Module 

Name 

TZPCDECPORT0 [0] INTC / / 

 [1] RTC&ALARM  / / 

 [2] / / / 

 [3] / / / 

 [4] / / / 

 [5] / / / 

 [6] / / / 

 [7] / / / 

8.3. TZPC Register List 

Module Name Base Address 

TZPC 0x01C23400 

 

Register Name Offset Description 

TZPC_R0SIZE_REG 0x0000 TZPC R0SIZE register 

TZPC_DECPORT0_STA_REG 0x0004 TZPC Decode Port0 Status 

TZPC_DECPORT0_SET_REG 0x0008 TZPC Decode Port0 Set 

TZPC_DECPORT0_CLR_REG 0x000C TZPC Decode Port0 Clear 

CPU_CTRL_REG 0x0020 CPU Control Register 
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8.4. TZPC Register 

8.4.1. TZPC R0SIZE Register(Default : 0x00000010) 

Offset: 0x00 Register Name: TZPC_R0SIZE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:10 / / / 

9:0 R 0x10 SEC_RAM_SIZE. 

Secure RAM region size in 4KB step. 

0x000: = no secure region 

0x001: = 4KB secure region 

0x002: = 8KB secure region 

0x003: = 12KB secure region 

0x004: = 16KB secure region 

0x005: = 20KB secure region 

éé. 

0x010: = 64KB secure region 

ééé. 

0x1FF: = 2044KB secure region 

0x200 or above sets the entire RAM to secure regardless of size. 

8.4.2. TZPC DECPORT0 Status Register(Default : 0x00000000) 

Offset: 0x04 Register Name: TZPC_DECPORT0_STA_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:8 / / / 

7:0 R 0x0 STA_DEC_PROT_OUT. 

Show the status of the decode protection output: 

0: = Decode region corresponding to the bit is secure 

1: = Decode region corresponding to the bit is non-secure. 

There is one bit of the register for each protection output. 

8.4.3. TZPC DECPORT0 Set Register(Default : 0x00000000) 

Offset: 0x08 Register Name: TZPC_DECPORT0_SET_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:8 / / / 
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7:0 R/W 0x0 SET_DEC_PORT_OUT. 

Sets the corresponding decode protection output: 

0: = No effect 

1: = Set decode region to non-secure. 

There is one bit of the register for each protection output. 

8.4.4. TZPC DECPORT0Clear Register(Default : 0x00000000) 

Offset: 0x0C Register Name: TZPC_DECPORT0_CLR_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:8 / / / 

7:0 R/W 0x0 CLR_DEC_PROT_OUT. 

Clears the corresponding decode protection output: 

0: = No effect 

1: = Set decode region to secure. 

There is one bit of the register for each protection output. 

8.4.5. CPU Control Register(Default :0x00000002) 

Offset: 0x20 Register Name: CPU_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:8 / / / 

7:1 / / Reserved 

0 R/W 0x0 CP15SDISABLE. 

Disable write access to certain CP15 registers. 

0: enable 

1: disable 
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9. Pulse Width Modulator 

9.1. Overview 

The output of the PWM is a toggling signal whose frequency and duty cycle can be modulated by 

its programmable registers. Each channel has a dedicated internal 16-bit up counter. If the counter 

reaches the value stored in the channel period register, it will reset. At the beginning of a count 

period cycle, the PWMOUT is set to active state and counts from 0x0000. 

 

The PWM divider divides the clock (24MHz) by 1-4096 according to the pre-scalar bits in the 

PWM control register. 

 

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 either a positive pulse or a negative pulse. 

9.2. PWM Register List 

Module Name Base Address 

PWM 0x01C20C00 

 

Register Name Offset Description 

PWM_CTRL_REG  0x0200 PWM Control Register 

PWM_CH0_PERIOD 0x0204 PWM Channel 0 Period Register 

PWM_CH1_PERIOD 0x0208 PWM Channel 1 Period Register 

9.3. PWM Register Description 

9.3.1. PWM Control Register (Default: 0x00000000) 

Offset: 0x200 Register Name: PWM_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:24 / / / 

23 R/W 0x0 PWM_CH1_PULSE_OUT_START. 

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. 

22 R/W 0x0 PWM_CH1_MODE. 

PWM Channel 1 mode. 

0: cycle mode, 1: pulse mode. 

21 R/W 0x0 PWM_CH1_CLK_GATING 

Gating the Special Clock for PWM1(0: mask, 1: pass). 

20 R/W 0x0 PWM_CH1_ACT_STATE. 

PWM Channel 1 Active State. 

0: Low Level, 1: High Level. 

19 R/W 0x0 PWM_CH1_EN. 

PWM Channel 1 Enable. 

0: Disable, 1: Enable. 

18:15 R/W 0x0 PWM_CH1_PRESCAL. 

PWM Channel 1 Prescalar. 

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

0000: /120 

0001: /180 

0010: /240 

0011: /360 

0100: /480 

0101: / 

0110: / 

0111: / 

1000: /12k 

1001: /24k 

1010: /36k 

1011: /48k 

1100: /72k 

1101: / 

1110: / 

1111: / 

14:9 / / / 

8 R/W 0x0 PWM_CH0_PUL_START. 

PWM Channel 0 pulse output start. 

0: no effect, 1: output 1 pulse. 

The pulse width should be according to the period 0 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. 

7 R/W 0x0 PWM_CHANNEL0_MODE. 

0: cycle mode, 1: pulse mode. 

6 R/W 0x0 SCLK_CH0_GATING. 
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Gating the Special Clock for PWM0(0: mask, 1: pass). 

5 R/W 0x0 PWM_CH0_ACT_STA. 

PWM Channel 0 Active State. 

0: Low Level, 1: High Level. 

4 R/W 0x0 PWM_CH0_EN. 

PWM Channel 0 Enable. 

0: Disable, 1: Enable. 

3:0 R/W 0x0 PWM_CH0_PRESCAL. 

PWM Channel 0 Prescalar. 

These bits should be setting before the PWM Channel 0 clock gate on. 

0000: /120 

0001: /180 

0010: /240 

0011: /360 

0100: /480 

0101: / 

0110: / 

0111: / 

1000: /12k 

1001: /24k 

1010: /36k 

1011: /48k 

1100: /72k 

1101: / 

1110: / 

1111: / 

9.3.2. PWM Channel 0 Period Register 

Offset: 0x204 Register Name: PWM_CH0_PERIOD 

Bit  Read/

Write  

Default

/Hex 

Description 

31:24 / / / 

23:16 R/W x PWM_CH0_ENTIRE_CYS 

Number of the entire cycles in the PWM clock. 

0 = 1 cycle 

1 = 2 cycles 

éé 

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). 

15:8 / / / 
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7:0 R/W x PWM_CH0_ENTIRE_ACT_CYS 

Number of the active cycles in the PWM clock. 

0 = 0 cycle 

1 = 1 cycles 

éé 

N = N cycles 

Note: The active cycles should be no larger than the period cycles. 

9.3.3. PWM Channel 1 Period Register 

Offset: 0x208 Register Name: PWM_CH1_PERIOD 

Bit  Read/

Write  

Default

/Hex 

Description 

31:24 / / / 

23:16 R/W x PWM_CH1_ENTIRE_CYS 

Number of the entire cycles in the PWM clock. 

0 = 1 cycle 

1 = 2 cycles 

éé 

N = N+1  

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

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

15:8 / / / 

7:0 R/W x PWM_CH1_ENTIRE_CYS 

Number of the active cycles in the PWM clock. 

0 = 0 cycle 

1 = 1 cycles 

éé 

N = N cycles 
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10. Timer Controller  

10.1. Overview 

The chip implements 6 timers. Timer 0 and 1 can take their inputs from internal RC oscillator, 

external 32768Hz crystal or OSC24M. They provide the operating systemôs scheduler interrupt. 

They are designed to offer maximum accuracy and efficient management, even for systems with 

long or short response time. They provide 24-bit programmable overflow counter and work in 

auto-reload mode or no-reload mode. Timer 2 is used for OS to generate a periodic interrupt. 

 

The Watchdog timer is a timing device that resumes the controller operation after malfunctioning 

due to noise and system errors. The watchdog timer can be used as a normal 16-bit interval timer 

to request interrupt service. The watchdog timer generates a general reset signal.  

 

The Real Time Clock (RTC) can be used as a calendar. RTC can operate using the backup battery 

while the system power is off. Although power is off, backup battery can store the time by Second, 

Minute, Hour (HH-MM-SS), Day, Month, and Year (YY-MM-DD) data. It has a built-in leap year 

generator and an independent power pin (RTCVDD). 

 

The Alarm generates an alarm signal at a specified time in the power-off mode or normal 

operation mode. In normal operation mode, both the alarm interrupt and the power management 

wakeup are activated. In power-off mode, the power management wakeup signal is activated.  

10.2. Timer Register List  

Module Name Base Address 

Timer 0x01C20C00 

 

Register Name Offset Description 

TMR_IRQ_EN_REG  0x0000 Timer IRQ Enable 

TMR_IRQ_STA_REG  0x0004 Timer Status 

TMR0_CTRL_REG  0x0010 Timer 0 Control 

TMR0_INTV_VALUE_REG  0x0014 Timer 0 Interval Value 

TMR0_CUR_VALUE_REG  0x0018 Timer 0 Current Value 

TMR1_CTRL_REG  0x0020 Timer 1 Control 

TMR1_INTV_VALUE_REG  0x0024 Timer 1 Interval Value 

TMR1_CUR_VALUE_REG  0x0028 Timer 1 Current Value 

TMR2_CTRL_REG  0x0030 Timer 2 Control 
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TMR2_INTV_VALUE_REG  0x0034 Timer 2 Interval Value 

TMR2_CUR_VALUE_REG  0x0038 Timer 2 Current Value 

TMR3_CTRL_REG  0x0040 Timer 3 Control 

TMR3_INTV_VALUE_REG  0x0044 Timer 3 Interval Value 

TMR4_CTRL_REG  0x0050 Timer 4 Control 

TMR4_INTV_VALUE_REG  0x0054 Timer 4 Interval Value 

TMR4_CUR_VALUE_REG  0x0058 Timer 4 Current Value 

TMR5_CTRL_REG  0x0060 Timer 5 Control 

TMR5_INTV_VALUE_REG  0x0064 Timer 5 Interval Value 

TMR5_CUR_VALUE_REG  0x0068 Timer 5 Current Value 

AVS_CNT_CTL_REG 0x0080 AVS Control Register 

AVS_CNT0_REG 0x0084 AVS Counter 0 Register 

AVS_CNT1_REG 0x0088 AVS Counter 1 Register 

AVS_CNT_DIV_REG 0x008C AVS Divisor 

WDOG_CTRL_REG  0x0090 Watchdog Control 

WDOG_MODE_REG 0x0094 Watchdog Mode 

CNT64_CTRL_REG 0x00A0 64-bit Counter control 

CNT64_LO_REG 0x00A4 64-bit Counter low 

CNT64_HI_REG 0x00A8 64-bit Counter high 

LOSC_CTRL_REG 0x0100 Low Oscillator Control 

RTC_YY_MM_DD_REG  0x0104 RTC Year-Month-Day 

RTC_HH_MM_SS_REG 0x0108 RTC Hour-Minute-Second 

DD_HH_MM_SS_REG 0x010C Alarm Day-Hour-Minute-Second 

ALARM_WK_HH_MM -SS 0x0110 Alarm Week HMS 

ALARM_EN_REG  0x0114 Alarm Enable 

ALARM_IRQ_EN  0x0118 Alarm IRQ Enable 

ALARM_IRQ_STA_REG  0x011C Alarm IRQ Status 

TMR_GP_DATA_REG0 0x0120 Timer general purpose register 0 

TMR_GP_DATA_REG1 0x0124 Timer general purpose register 1 

TMR_GP_DATA_REG2 0x0128 Timer general purpose register 2 

TMR_GP_DATA_REG3 0x012C Timer general purpose register 3 

CPU_CFG_REG 0x013C CPU configuration register 

 

10.3. Timer Programmable Register 

10.3.1. Timer IRQ Enable Register(Default: 0x00000000) 

Offset: 0x00 Register Name: TMR_IRQ_EN_REG 

Bit  Read/

Write  

Default

/Hex 

Description 
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31:9 / / / 

8 R/W 0x0 WDOG_IRQ_EN. 

Watchdog Interrupt Enable. 

0: No effect  

1: watchdog Interval Value reached interrupt enable. 

7:6 / / / 

5 R/W 0x0 TMR5_IRQ_EN. 

Timer 5 Interrupt Enable. 

0: No effect 

1: Timer 5 Interval Value reached interrupt enable. 

4 R/W 0x0 TMR4_IRQ_EN. 

Timer 4 Interrupt Enable. 

0: No effect 

1: Timer 4 Interval Value reached interrupt enable. 

3 R/W 0x0 TMR3_IRQ_EN. 

Timer 3 Interrupt Enable. 

0: No effect 

1: Timer 3 Interval Value reached interrupt enable. 

2 R/W 0x0 TMR2_IRQ_EN. 

Timer 2 Interrupt Enable. 

0: No effect 

1: Timer 2 Interval Value reached interrupt enable. 

1 R/W 0x0 TMR1_IRQ_EN. 

Timer 1 Interrupt Enable. 

0: No effect 

1: Timer 1 Interval Value reached interrupt enable. 

0 R/W 0x0 TMR0_IRQ_EN. 

Timer 0 Interrupt Enable. 

0: No effect 

1: Timer 0 Interval Value reached interrupt enable. 

10.3.2. Timer IRQ Status Register(Default: 0x00000000) 

Offset: 0x04 Register Name: TMR_IRQ_STA_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:9  / / / 

8 R/W 0x0 WDOG_IRQ_PEND. 

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

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

7:6 / / / 

5 R/W 0x0 TMR5_IRQ_PEND. 
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Timer 5 IRQ Pending. Set 1 to the bit will clear it. 

0: No effect 

1: Pending, timer 3 counter value is reached. 

4 R/W 0x0 TMR4_IRQ_PEND. 

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

0: No effect  

1: Pending, timer 3 counter value is reached. 

3 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. 

2 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. 

1 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. 

0 R/W 0x0 TMR0_IRQ_PEND. 

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

0: No effect  

1: Pending, timer 0 interval value is reached. 

10.3.3. Timer 0 Control Register(Default: 0x00000004) 

Offset: 0x10 Register Name: TMR0_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:8 / / / 

7 R/W 0x0 TMR0_MODE. 

Timer0 mode. 

0: Continous 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 TMR0_CLK_PRES. 

Select the pre-scale of timer 0 clock source. 

000: /1 

001: /2 

010: /4 

011: /8 
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100: /16 

101: /32 

110: /64 

111: /128 

3:2 R/W 0x1 TMR0_CLK_SRC. 

Timer 0 Clock Source. 

00: Low speed OSC,  

01: OSC24M. 

10: PLL6/6 

11: / 

1 R/W 0x0 TMR0_RELOAD. 

Timer 0 Reload. 

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

0 R/W 0x0 TMR0_EN. 

Timer 0 Enable. 

0: Stop/Pause, 1: Start. 

If the timer is started, it will reload the interval value to internal 

register, and the current counter will count from interval value to 0. 

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

to ñ0ò, the current value counter will pause. At least wait for 2 Tcylces, 

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. 

Note: The time between the timer disabled and enabled should be larger than 2*Tcycles(Tcycles= 

Timer clock source/pre-scale). 

10.3.4. Timer 0 Interval Value Register 

Offset: 0x14 Register Name: TMR0_INTV_VALUE_REG  

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x TMR0_INTV_VALUE. 

Timer 0 Interval Value. 

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

10.3.5. Timer 0 Current Value Register(Default: 0x00000000) 

Offset: 0x18 Register Name: TMR0_CUR_VALUE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 
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31:0 R/W 0x0 TMR0_CUR_VALUE. 

Timer 0 Current Value. 

Note: Timer 0 current value is a 32-bit down-counter(from interval value to 0). This register can 

be read correctly if the PCLK is faster than 2*TimerFreq(TimerFreq = TimerClkSource/pre-scale). 

10.3.6. Timer 1 Control Register(Default: 0x00000004) 

Offset: 0x20 Register Name: TMR1_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:8  / / / 

7 R/W 0x0 TMR1_MODE. 

Timer1 mode. 

0: Continous 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 0x1 TMR1_CLK_SRC. 

Timer 1 Clock Source. 

00: Low speed OSC,  

01: OSC24M. 

10: PLL6/6 

11: / 

1 R/W 0x0 TMR1_RELOAD. 

Timer 1 Reload. 

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

0 R/W 0x0 TMR1_EN. 

Timer 1 Enable. 

0: Stop/Pause, 1: Start. 

If the timer is started, it will reload the interval value to internal 

register, and the current counter will count from interval value to 0. 

If the current counter does not reach the zero, the timer enable bit is set 
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to ñ0ò, the current value counter will pause. At least wait for 2 Tcylces, 

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. 

Note: The time between the timer disabled and enabled should be larger than 2*Tcycles(Tcycles= 

Timer clock source/pre-scale). 

10.3.7. Timer 1 Interval Value Register 

Offset: 0x24 Register Name: TMR1_INTV_VALUE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x TMR1_INTV_VALUE. 

Timer 1 Interval Value. 

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

10.3.8. Timer 1 Current Value Register(Default: 0x00000000) 

Offset: 0x28 Register Name: TMR1_CUR_VALUE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 TMR1_CUR_VALUE. 

Timer 1 Current Value. 

Note: Timer 1 current value is a 32-bit down-counter(from interval value to 0). This register can 

be read correctly if the PCLK is faster than 2*TimerFreq(TimerFreq = TimerClkSource/pre-scale). 

10.3.9. Timer 2 Control Register(Default: 0x00000004) 

Offset: 0x30 Register Name: TMR2_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:8 / / / 

7 R/W 0x0 TMR2_MODE. 

Timer2 mode. 

0: Continous mode. When interval value reaches, the timer will not 

disable automatically. 

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

automatically. 

6:4 R/W 0x0 TMR2_CLK_PRES. 
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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 

3:2 R/W 0x1 TMR2_CLK_SRC. 

Timer 2 Clock Source. 

00: Low speed OSC,  

01: OSC24M. 

1x: / 

1 R/W 0x0 TMR2_RELOAD. 

Timer 2 Reload. 

0: No effect, 1: Reload timer 2 Interval value. 

0 R/W 0x0 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 bit is set 

to ñ0ò, the current value counter will pause. At least wait for 2 Tcylces, 

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. 

Note: The time between the timer disabled and enabled should be larger than 2*Tcycles(Tcycles= 

Timer clock source/pre-scale). 

10.3.10. Timer 2 Interval Value Register 

Offset: 0x34 Register Name: TMR2_INTV_VALUE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x TMR2_INTV_VALUE. 

Timer 2 Interval Value. 

Note: The value setting should consider the system clock and the timer clock source. 
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10.3.11. Timer 2 Current Value Register(Default: 0x00000000) 

Offset: 0x38 Register Name: TMR2_CUR_VALUE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 TMR2_CUR_VALUE. 

Timer 2 Current Value. 

Note: Timer current value is a 32-bit down-counter(from interval value to 0). This register can be 

read correctly if the PCLK is faster than 2*TimerFreq(TimerFreq = TimerClkSource/pre-scale). 

10.3.12. Timer 3 Control Register(Default: 0x00000000) 

Offset: 0x40 Register Name: TMR3_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:5 / / / 

4 R/W 0x0 TMR3_MODE. 

Timer 3 mode. 

0: Continous mode. When interval value reached, the timer will not 

disable automatically. 

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

automatically. 

3:2 R/W 0x0 TMR3_CLK_PRES. 

Select the pre-scale of timer 3 clock source. 

Timer3 clock source is the losc. 

00: /16 

01: /32 

10: /64 

11: / 

1 / / / 

0 R/W 0x0 TMR3_EN. 

Timer 3 Enable. 

0: Disable, 1: Enable. 

Note: The time between the timer disabled and enabled should be larger than 2*Tcycles(Tcycles= 

Timer clock source/pre-scale). 

10.3.13. Timer 3 Interval Value 

Offset: 0x44 Register Name: TMR3_INTV_VALUE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 
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31:0 R/W x TMR3_INTV_VALUE. 

Timer 3 Interval Value. 

10.3.14. Timer 4 Control Register(Default: 0x00000004) 

Offset: 0x50 Register Name: TMR4_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:8 / / / 

7 R/W 0x0 TMR4_MODE. 

Timer4 mode. 

0: Continous 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 TMR4_CLK_PRES. 

Select the pre-scale of timer 4 clock source. 

000: /1 

001: /2 

010: /4 

011: /8 

100: /16 

101: /32 

110: /64 

111: /128 

3:2 R/W 0x1 TMR4_CLK_SRC. 

Timer 4 Clock Source. 

00: Low speed OSC,  

01: OSC24M. 

10: External CLKIN0 

11: / 

1 R/W 0x0 TMR4_RELOAD. 

Timer 4 Reload. 

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

0 R/W 0x0 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. 

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

to ñ0ò, the current value counter will pause. At least wait for 2 Tcylces, 

the start bit can be set to 1. 
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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. 

Note1̔ 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. 

Note2: The time between the timer disabled and enabled should be larger than 2*Tcycles(Tcycles= 

Timer clock source/pre-scale). 

10.3.15. Timer 4 Interval Value Register 

Offset: 0x54 Register Name: TMR4_INTV_VALUE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x TMR4_INTV_VALUE. 

Timer 4 Interval Value. 

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

10.3.16. Timer 4 Current Value Register 

Offset: 0x58 Register Name: TMR4_CUR_VALUE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x TMR4_CUR_VALUE. 

Timer 4 Current Value. 

Note1: Timer current value is a 32-bit down-counter(from interval value to 0). This register can be 

read correctly if the PCLK is faster than 2*TimerFreq(TimerFreq = TimerClkSource/pre-scale). 

Note2: Before the timer 4 is enabled, the timer 4 current value register need to be written with 

zero. 

10.3.17. Timer 5 Control Register(Default: 0x00000004) 

Offset: 0x60 Register Name: TMR5_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:8 / / / 

7 R/W 0x0 TMR5_MODE. 

Timer5 mode. 

0: Continous 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. 

6:4 R/W 0x0 TMR5_CLK_PRES. 

Select the pre-scale of timer 5 clock source. 

000: /1 

001: /2 

010: /4 

011: /8 

100: /16 

101: /32 

110: /64 

111: /128 

3:2 R/W 0x1 TMR5_CLK_SRC. 

Timer 5 Clock Source. 

00: Low speed OSC,  

01: OSC24M. 

10: External CLKIN1 

11: / 

1 R/W 0x0 TMR5_RELOAD. 

Timer 5 Reload. 

0: No effect 

1: Reload timer 0 Interval value. 

0 R/W 0x0 TMR5_EN. 

Timer 5 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 ñ0ò, the current value counter will pause. At least wait for 2 Tcylces, 

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. 

Note:1̔If 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. 

2: The time between the timer disabled and enabled should be larger than 2*Tcycles(Tcycles= 

Timer clock source/pre-scale). 

10.3.18. Timer 5 Interval Value Register 

Offset: 0x64 Register Name: TMR5_INTV_VALUE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 
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31:0 R/W x TMR5_INTV_VALUE. 

Timer 5 Interval Value. 

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

10.3.19. Timer 5 Current Value Register 

Offset: 0x68 Register Name: TMR5_CUR_VALUE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x TMR5_CUR_VALUE. 

Timer 5 Current Value. 

Note: Timer 1 current value is a 32-bit down-counter(from interval value to 0). This register can 

be read correctly if the PCLK is faster than 2*TimerFreq(TimerFreq = TimerClkSource/pre-scale). 

Note2: Before the timer 5 is enabled, the timer 5 current value register need to be written with 

zero. 

10.3.20. AVS Counter Control Register(Default: 0x00000000) 

Offset: 0x80 Register Name: AVS_CNT_CTL_REG 

Bit  Read 

/Write  

Default Description 

31:10 / / / 

9 R 0x0 

AVS_CNT1_PS 

Audio/Video Sync Counter 1 Pause Control 

0: Not pause 

1: Pause Counter 1 

8 R/W 0x0 

AVS_CNT0_PS 

Audio/Video Sync Counter 0 Pause Control 

0: Not pause 

1: Pause Counter 0 

7:2 / / / 

1 R/W 0x0 

AVS_CNT1_EN 

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

OSC24M. 

0: Disable 

1: Enable 

0 R/W 0x0 

AVS_CNT0_EN 

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

OSC24M. 

0: Disable 

1: Enable 
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10.3.21. AVS Counter 0 Register(Default: 0x00000000) 

Offset: 0x84 Register Name: AVS_CNT0_REG 

Bit  Read 

/Write  

Default 

 

Description 

31:0 R/W 0x0 

AVS_CNT0 

Counter 0 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. 

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_CNT0_PS to ó1ô. When it is paused, the counter wonôt 

increase. 

10.3.22. AVS Counter 1 Register(Default: 0x00000000) 

Offset: 0x88 Register Name: AVS_CNT1_REG 

Bit  Read 

/Write  

Default 

 

Description 

31:0 R/W 0x0 

AVS_CNT1 

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. 

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 ó1ô. When it is paused, the counter wonôt 

increase. 

10.3.23. 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 Counter1 

AVS CN1 CLK=24MHz/Divisor_N1. 

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

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

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

15:12 / / / 

11:0 R/W 0x5DB 

AVS_CNT0_D 

Divisor N for AVS Counter0 

AVS CN0 CLK=24MHz/Divisor_N0. 

Divisor N0 = Bit[11:0] + 1 

The number N is from 1 to 0x7ff. 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 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. 

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

10.3.24. Watch Dog Control Register 

Offset: 0x90 Register Name: WDOG_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:13 / / / 

12:1 R/W 0x333 Reserved. 

0 R/W x WDOG_RSTART. 

Watch-Dog Restart. 

0: No effect, 1: Restart the Watch-Dog. 

10.3.25. Watch-Dog Mode Register(Default: 0x00000000) 

Offset: 0x94 Register Name: WDOG_MODE_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:7 / / / 

6:3 R/W 0x0 WDOG_INTV_VALUE. 

Watch-Dog Interval Value 

Watchdog clock source is OSC24M. if the OSC24M is turned off, the 

watchdog will not work. 

0000: 0.5sec 

0001: 1sec 
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0010: 2sec 

0011: 3sec 

0100: 4sec 

0101: 5sec 

0110: 6sec 

0111: 8sec 

1000: 10sec 

1001: 12sec 

1010: 14sec 

1011: 16sec 

1100: / 

1101: / 

1110: / 

1111: / 

2 / / / 

1 R/W 0x0 WDOG_RST_EN. 

Watch-Dog Reset Enable. 

0: No effect on the resets,  

1: Enables the Watch-Dog to activate the system reset.  

0 R/W 0x0 WDOG_EN. 

Watch-Dog Enable. 

0: No effect, 1: Enable the Watch-Dog. 

10.3.26. 64-bit Counter Low Register(Default: 0x00000000) 

Offset: 0xA4 Register Name: CNT64_LO_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 CNT64_LO. 

64-bit Counter[31:0]. 

10.3.27. 64-bit Counter High Register(Default: 0x00000000) 

Offset: 0xA8 Register Name: CNT64_HI_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 CNT64_HI. 

64-bit Counter[63:32]. 
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10.3.28. 64-bit Counter Control Register(Default: 0x00000000) 

Offset: 0xA0 Register Name: CNT64_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:3 / / / 

2 R/W 0x0 CNT64_CLK_SRC_SEL. 

64-bit Counter Clock Source Select. 

0: OSC24M 

1: PLL6/6 

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. 

0 R/W 0x0 CNT64_CLR_EN. 

64-bit Counter Clear Enable. 

0: no effect, 1: to clear the 64-bit Counter Low/Hi registers and it will 

change to zero after the registers are cleared. 

10.3.29. LOSC Control(Default: 0x00004000) 

Offset: 0x100 Register Name: LOSC_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:16 W 0x0 Reserved. 

15 R/W 0x0 CLK32K_AUTO_SWT_PEND. 

CLK32K auto switch pending. 

0: no effect, 1: auto switch pending. 

14 R/W 0x1 CLK32K_AUTO_SWT_EN. 

CLK32K auto switch enable. 

0: Disable, 1: Enable. 

13:10 / / / 

9 R/W 0x0 ALM_DDHHMMSS_ACCE. 

ALARM DD -HH-MM-SS access. 

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. 

8 R/W 0x0 RTC_HHMMSS_ACCE. 

RTC HH-MM-SS access. 

After writing the RTC HH-MM-SS register, this bit is set and it will be 

cleared until the real writing operation is finished. 

After writing the RTC YY-MM-DD register, the YY-MM-DD register 
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will be refreshed for at most one second. 

7 R/W 0x0 RTC_YYMMDD_ACCE. 

RTC YY-MM-DD access. 

After writing the RTC YY-MM-DD register, this bit is set and it will 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 / / / 

3:2 R/W 0x0 EXT_LOSC_GSM. 

External 32768Hz Crystal GSM. 

00: low 

01:/ 

10:/ 

11: high 

1 / / / 

0 R/W 0x0 OSC32K_SRC_SEL. 

OSC32KHz Clock source Select. 

0: Internal 32khz, 1: External 32.768KHz OSC. 

Note: Any bit of [9:7] is set, the RTC HH-MM-SS, YY-MM-DD and ALARM DD-HH-MM-SS 

register canôt be written. 

10.3.30. RTC YY-MM -DD(Default: 0x00000000) 

Offset: 0x104 Register Name: RTC_YY_MM_DD_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 RTC_TEST_MODE_CTRL. 

RTC TEST Mode Control bit. 

30 R/W 0x0 RTC_SIM_CTRL. 

RTC Simulation Control bit. 

29:23 / / / 

22 R/W 0x0 LEAP. 

Leap Year. 

0: not, 1: Leap year. 

This bit can not set by hardware. It should be set or clear by software. 

21:16 R/W x YEAR. 

Year. 

Range from 0~63. 

15:12 / / / 

11:8 R/W x MONTH. 

Month. 

Range from 1~12.  
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7:5 / / / 

4:0 R/W x DAY. 

Day. 

Range from 1~31. 

10.3.31. RTC HH-MM -SS 

Offset: 0x108 Register Name: RTC_HH_MM_SS_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:29 R/W 0x0 WK_NO. 

Week number. 

000: Monday 

001: Tuesday 

010: Wednesday 

011: Thursday 

100: Friday 

101: Saturday 

110: Sunday 

111: / 

2821 / / / 

20:16 R/W x HOUR. 

Range from 0~23 

15:14 / / / 

13:8 R/W x MINUTE. 

Range from 0~59  

7:6 / / / 

5:0 R/W x SECOND. 

Range from 0~59 

10.3.32. Alarm Counter DD-HH-MM -SS  

Offset: 0x10C Register Name: DD_HH_MM_SS_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:24 R/W x DAY. 

Range from 0~255. 

23:22 / / / 

20:16 R/W x HOUR. 

Range from 0~23. 

15:14 / / / 
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13:8 R/W x MINUTE. 

Range from 0~59. 

7:6 / / / 

5:0 R/W x SECOND. 

Range from 0~59. 

Note: If the second is set to 0, it will be 1 second in fact. 

10.3.33. Alarm Week HH-MM -SS  

Offset: 0x110 Register Name: ALARM_WK_HH_MM -SS 

Bit  Read/

Write  

Default

/Hex 

Description 

31:21 / / / 

20:16 R/W x HOUR. 

Range from 0~23. 

15:14 / / / 

13:8 R/W x MINUTE. 

Range from 0~59. 

7:6 / / / 

5:0 R/W x SECOND. 

Range from 0~59. 

10.3.34. Alarm Enable 

Offset: 0x114 Register Name: ALARM_EN_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:9 / / / 

8 R/W 0x0 ALM_CNT_EN. 

Alarm Counter Enable. 

If this bit is set to ñ1ò, the Alarm Counter DD-HH-MM-SS registerôs 

valid bits will down count to zero, and the the alarm pending bit will be 

set to ñ1ò. 

0:disable,  

1:enable. 

7 / / / 

6 R/W 0x0 WK6_ALM_EN. 

Week 6(Sunday) Alarm Enable. 

0: Disable, 1: Enable. 

If this bit is set to ñ1ò, only when the Alarm Week HH-MM-SS register 

valid bits is equal 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 
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set to ñ1ò.  

5 R/W 0x0 WK5_ALM_EN. 

Week 5(Saturday) Alarm Enable. 

0: Disable, 1: Enable. 

If this bit is set to ñ1ò, only when the Alarm Week HH-MM-SS register 

valid bits is equal 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 ñ1ò. 

4 R/W 0x0 WK4_ALM_EN. 

Week 4(Friday) Alarm Enable. 

0: Disable, 1: Enable. 

If this bit is set to ñ1ò, only when the Alarm Week HH-MM-SS register 

valid bits is equal 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 ñ1ò. 

3 R/W 0x0 WK3_ALM_EN. 

Week 3(Thursday) Alarm Enable. 

0: Disable, 1: Enable. 

If this bit is set to ñ1ò, only when the Alarm Week HH-MM-SS register 

valid bits is equal 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 ñ1ò. 

2 R/W 0x0 WK2_ALM_EN. 

Week 2(Wednesday) Alarm Enable. 

0: Disable, 1: Enable. 

If this bit is set to ñ1ò, only when the Alarm Week HH-MM-SS register 

valid bits is equal 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 ñ1ò. 

1 R/W 0x0 WK1_ALM_EN. 

Week 1(Tuesday) Alarm Enable. 

0: Disable, 1: Enable. 

If this bit is set to ñ1ò, only when the Alarm Week HH-MM-SS register 

valid bits is equal 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 ñ1ò. 

0 R/W 0x0 WK0_ALM_EN. 

Week 0(Monday) Alarm Enable. 

0: Disable, 1: Enable. 

If this bit is set to ñ1ò, only when the Alarm Week HH-MM-SS register 

valid bits is equal 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 ñ1ò. 
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10.3.35. Alarm IRQ Enable  

Offset: 0x118 Register Name: ALARM_IRQ_EN 

Bit  Read/

Write  

Default

/Hex 

Description 

31:2 / / / 

1 R/W 0x0 ALARM_WK_IRQ_EN. 

Alarm Week IRQ Enable. 

0:disable, 1:enable. 

0 R/W 0x0 ALARM_CNT_IRQ_EN. 

Alarm Counter IRQ Enable. 

0:disable, 1:enable. 

10.3.36. Alarm IRQ Status Register 

Offset: 0x11C Register Name: ALARM_IRQ_STA_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:2 / / / 

1 R/W 0x0 WEEK_IRQ_PEND. 

Alarm Week (0/1/2/3/4/5/6) IRQ Pending. 

0: No effect, 1: Pending, week counter value is reached. 

If alarm week irq enable is set to 1, the pending bit will be sent to the 

interrupt controller. 

0 R/W 0x0 CNT_IRQ_PEND. 

Alarm Counter IRQ Pending bit. 

0: No effect, 1: Pending, alarm counter value is reached. 

If alarm counter irq enable is set to 1, the pending bit will be sent to the 

interrupt controller. 

10.3.37. Timer General Purpose Register 0 

Offset: 0x120 Register Name: TMR_GP_DATA_REG0 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x TMR_GP_DATA0. 

Data[31:0]. 

Note: Timer general purpose register 0/1/2/3 value can be stored if the RTCVDD is larger than 

1.0v. 
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10.3.38. Timer General Purpose Register 1 

Offset: 0x124 Register Name: TMR_GP_DATA_REG1 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x TMR_GP_DATA1 

Data[31:0]. 

10.3.39. Timer General Purpose Register 2 

Offset: 0x128 Register Name: TMR_GP_DATA_REG2 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x TMR_GP_DATA2. 

Data[31:0]. 

10.3.40. Timer General Purpose Register 3 

Offset: 0x12C Register Name: TMR_GP_DATA_REG3 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x TMR_GP_DATA3. 

Data[31:0]. 

10.3.41. CPU Config Register(Default: 0x000000C0) 

Offset: 0x13C Register Name: CPU_CFG_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:8 / / / 

7:6 R 0x3 Reserve to 2ôb11. 

5:2 / / / 

1 R/W 0x0 L1_DATA_CACHE_INVA_EN. 

Enable L1 data cache invalidation at reset. 

For L1 data cache, the cycles are up to 512 cpu clock cycles 

0: enable 

1: disable 

0 R/W 0x0 L2_DATA_CACHE_INVA_EN. 

Enable L2 data cache invalidation at reset. 

For L2 data cache, the cycles are up to 1024 cpu clock cycles 
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0: enable 

1: disable 

Note: The bit[1:0] can be set to 0 by software. 
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11. Interrupt Controller  

11.1. Overview 

The Interrupt Controller in A10 can handle individually maskable interrupt sources up to 95. With 

the 4-level programmable interrupt priority, developer can define the priority for each interrupt 

source, permitting higher priority interrupts to be serviced even if a lower priority interrupt is 

being treated.  

 

The Interrupt Controller is featured as following:  

Â Support 95 vectored nIRQ interrupt  

Â 4 programmable interrupt priority levels 

Â Fixed interrupt priority of the same level 

Â Support Hardware interrupt priority level masking 

Â Programmable interrupt priority level masking 

Â Generates IRQ and FIQ 

Â Generates Software interrupt 

Â One external NMI interrupt source 

11.2. Interrupt Source 

The interrupt source 0 is always located at FIQ. The interrupt sources 1 to 63 are located at 

System Interrupt and user peripheral. 

Interrupt 

Source 

SRC Vector FIQ Description 

External NMI 0 0x0000 YES External Non-Mask Interrupt. 

Power module 

battery/VDD/VDDIO/VDD18/VDD25 

brownout detect 

UART 0 1 0x0004  UART 0 interrupt 

UART 1 2 0x0008  UART 1 interrupt 

UART 2 3 0x000C  UART 2 interrupt 

UART 3 4 0x0010  UART 3 interrupt 

IR 0 5 0x0014  IR 0 interrupt  

IR 1 6 0x0018  IR 1 interrupt  

TWI 0 7 0x001C  TWI 0 interrupt 

TWI 1 8 0x0020  TWI 1 interrupt 

TWI 2 9 0x0024  TWI 2 interrupt 
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Interrupt 

Source 

SRC Vector FIQ Description 

SPI 0 10 0x0028  SPI 0 interrupt  

SPI 1 11 0x002C  SPI 1 interrupt 

SPI 2 12 0x0030  SPI 2 interrupt 

NC 13 0x0034  NC 

AC97 14 0x0038  AC97 interrupt 

TS 15 0x003C  TS interrupt 

IIS 16 0x0040  Digital Audio Controller interrupt 

UART 4 17 0x0044  UART 4 interrupt 

UART 5 18 0x0048  UART 5 interrupt 

UART 6 19 0x004C  UART 6 interrupt 

UART 7 20 0x0050  UART 7 interrupt 

Keypad 21 0x0054  Keypad interrupt. 

Timer 0 22 0x0058  Timer port 0 

Timer 1 23 0x005C  Timer port 1 

Timer 

2/Alarm/WD 

24 0x0060  Timer 2 , Alarm, Watchdog 

Timer 3 25 0x0064  Timer 3 interrupt. 

CAN 26 0x0068  CAN Bus controller interrupt. 

DMA  27 0x006C  DMA channel interrupt 

PIO 28 0x0070  PIO interrupt 

Touch Panel. 29 0x0074  Touch Panel interrupt. 

Audio Codec 30 0x0078  Analog Aduio Codec interrupt 

LRADC 31 0x007C  LRADC interrupt 

SD/MMC 0 32 0x0080  SD/MMC Host Controller 0 interrupt 

SD/MMC 1 33 0x0084  SD/MMC Host Controller 1 interrupt 

SD/MMC 2 34 0x0088  SD/MMC Host Controller 2 interrupt 

SD/MMC 3 35 0x008C  SD/MMC Host Controller 3 interrupt 

/ 36 /  / 

NAND 37 0x0094  NAND Flash Controller (NFC) interrupt 

USB 0 38 0x0098  USB 0 wakeup, connect, disconnect interrupt 

USB 1 39 0x009C  USB 1 wakeup, connect, disconnect interrupt 

USB 2 40 0x00A0  USB 2 wakeup, connect, disconnect interrupt 

SCR 41 0x00A4  SCR interrupt. 

CSI 0 42 0x00A8  CSI 0 interrupt 

CSI 1 43 0x00AC  CSI 1 interrupt 

LCD Controller 0 44 0x00B0  LCD Controller 0 interrupt 

LCD Controller 1 45 0x00B4  LCD Controller 1 interrupt 

MP  46 0x00B8  MP interrupt  

DE-FE0/DE-BE0 47 0x00BC  DE-FE0/DE-BE0 interrupt 

DE-FE1/DE-BE1 48 0x00C0  DE-FE1/DE-BE1 interrupt 
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Interrupt 

Source 

SRC Vector FIQ Description 

PMU 49 0x00C4  PMU interrupt 

SPI3 50 0x00C8  SPI3 interrupt 

TZASC 51 0x00CC  TZASC interrupt 

PATA 52 0x00D0  PATA interrupt 

VE  53 0x00D4  VE interrupt  

SS 54 0x00D8  Security System interrupt 

EMAC 55 0x00DC  EMAC interrupt 

/ 56 /  / 

Reserved 57 /  / 

HDMI 58 0x00E8  HDMI interrupt 

TVE 0/1 59 0x00EC  TV encoder 0/1 interrupt 

ACE 60 0x00F0  ACE interrupt 

TVD 61 0x00F4  TV decoder interrupt 

PS2-0 62 0x00F8  PS2-0 interrupt 

PS2-1 63 0x00FC  PS2-1 interrupt 

USB 3 64 0x100  USB 3 wakeup, connect, disconnect interrupt 

USB 4 65 0x104  USB 4 wakeup, connect, disconnect interrupt 

PLE/PERFMU 66 0x108  PLE on non-secure transfers interrupt 

PLE on secure transfer interrupt 

PLE error interrupt 

Performance monitor interrupt 

Timer 4 67 0x010C  Timer 4 interrupt 

Timer 5 68 0x0110  Timer 5 interrupt 

GPU-GP 69 0x0114   

GPU-GPMMU 70 0x0118   

GPU-PP0 71 0x011C   

GPU-PPMMU0 72 0x0120   

GPU-PMU 73 0x0124   

GPU-RSV0 74 0x0128   

GPU-RSV1 75 0x012C   

GPU-RSV2 76 0x0130   

GPU-RSV3 77 0x0134   

GPU-RSV4 78 0x0138   

GPU-RSV5 79 0x013C   

GPU-RSV6 80 0x0140   

11.3. Interrupt Register List  

Module Name Base Address 

INTC 0x01C20400 
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Register Name Offset Description 

INTC_VECTOR_REG  0x0000 Interrupt Vector 

INTC_BASE_ADDR_REG 0x0004 Interrupt Base Address 

INTC_PROT_EN_REG 0x0008 Interrupt Protection Register 

NMI_INT _CTRL_REG 0x000C Interrupt Control 

INTC_IRQ_PEND_REG0 0x0010 Interrupt IRQ Pending 0 Status 

INTC_IRQ_PEND_REG1 0x0014 Interrupt IRQ Pending 1 Status 

INTC_IRQ_PEND_REG2 0x0018 Interrupt IRQ Pending 2 Status 

INTC_FIQ_PEND_REG0 0x0020 Interrupt FIQ Pending 0 Status 

INTC_FIQ_PEND_REG1 0x0024 Interrupt FIQ Pending 1 Status 

INTC_FIQ_PEND_REG2 0x0028 Interrupt FIQ Pending 2 Status 

INTC_IRQ_TYPE_SEL0  0x0030 Interrupt Select 0 

INTC_IRQ_TYPE_SEL1  0x0034 Interrupt Select 1 

INTC_IRQ_TYPE_SEL2  0x0038 Interrupt Select 2 

INTC_EN_REG0 0x0040 Interrupt Enable 0 

INTC_EN_REG1 0x0044 Interrupt Enable 1 

INTC_EN_REG2 0x0048 Interrupt Enable 2 

INTC_MASK_REG0  0x0050 Interrupt Mask 0 

INTC_MASK_REG1  0x0054 Interrupt Mask 1 

INTC_MASK_REG2  0x0058 Interrupt Mask 2 

INTC_RESP_REG0 0x0060 Interrupt Response 0 

INTC_RESP_REG1 0x0064 Interrupt Response 1 

INTC_RESP_REG2 0x0068 Interrupt Response 2 

INTC_FF_REG0 0x0070 Interrupt Fast Forcing 0 

INTC_FF_REG1 0x0074 Interrupt Fast Forcing 1 

INTC_FF_REG2 0x0078 Interrupt Fast Forcing 2 

INTC_PRIO_REG0 0x0080 Interrupt Source Priority 0 

INTC_PRIO_REG1 0x0084 Interrupt Source Priority 1 

INTC_PRIO_REG2 0x0088 Interrupt Source Priority 2 

INTC_PRIO_REG3 0x008C Interrupt Source Priority 3 

INTC_PRIO_REG4 0x0090 Interrupt Source Priority 4 

11.4. Interrupt Programmable Register   

11.4.1. Interrupt Vector Register(Default: 0x00000000) 

Offset:0x00 Register Name: INTC_VECTOR_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:2 R 0x0 VECTOR_ADDR. 
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This register present the vector address for the interrupt currently 

active on the CPU IRQ input.  

1:0 R 0x0 Always return zero to this field. 

11.4.2. Interrupt Base Address Register(Default: 0x00000000) 

Offset:0x04 Register Name: INTC_BASE_ADDR_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:2 R/W 0x0 BASE_ADDR. 

This bit-field holds the upper 30 bits of the base address of the vector 

table.  

1:0 R 0x0 Always write zero to this bit-field. 

11.4.3. Interrupt Protection Register(Default: 0x00000000) 

Offset:0x08 Register Name: INTC_PROT_EN. 

Bit  Read/

Write  

Default

/Hex 

Description 

31:1 / / / 

0 R/W 0x0 INTC_PROT_EN. 

Enables or disables protected register access: 

0: disable protection mode 

1: enable protection mode 

If enabled, only privileged mode accesss can access the interrupt 

controller registers. 

If disabled, both user mode and privileged mode can access the 

registers. 

This register can only be accessed in privileged mode. 

11.4.4. NMI Interrupt Control Register(Default: 0x00000000)  

Offset:0x0C Register Name: NMI_INT_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:2 / / / 

1:0 R/W 0x0 NMI_SRC_TYPE. 

External NMI Interrupt Source Type. 

External NMI pin will be changed to alarm output if the power of I/O 

is switched off, and itôs power source is RTCVDD. 

00: Low level sensitive 
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01: Negative edge trigged 

10: High level sensitive 

11: Positive edge sensitive 

11.4.5. Interrupt IRQ Pending Register 0(Default: 0x00000000) 

Offset:0x10 Register Name: INTC_IRQ_PEND_REG0 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R 0x0 INT_IRQ_SRC_PEND0. 

Interrupt Source[31:0] Pending/Clear Bit. 

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

11.4.6. Interrupt IRQ Pending Register 1(Default: 0x00000000) 

Offset:0x14 Register Name: INTC_IRQ_PEND_REG1 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R 0x0 INT_IRQ_SRC_PEND1. 

Interrupt Source[63:32] Pending/Clear Bit. 

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

11.4.7. Interrupt IRQ Pending Register 2(Default: 0x00000000) 

Offset:0x18 Register Name: INTC_IRQ_PEND_REG2 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R 0x0 INT_IRQ_SRC_PEND2. 

Interrupt Source[95:64] Pending/Clear Bit. 

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

11.4.8. Interrupt FIQ Pending/Clear Register 0 (Default: 0x0) 

Offset:0x20 Register Name: INTC_FIQ_PEND_REG0 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R 0x0 INT_FIQ_SRC_PEND0. 
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Interrupt FIQ Source[31:0] Pending/Clear Bit. 

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

11.4.9. Interrupt FIQ Pending/Clear Register 1(Default: 0x0) 

Offset:0x24 Register Name: INTC_FIQ_PEND_REG1 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R 0x0 INT_FIQ_SRC_PEND1. 

Interrupt FIQ Source[63:32] Pending/Clear Bit. 

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

11.4.10. Interrupt FIQ Pending/Clear Register 2(Default: 0x0) 

Offset:0x28 Register Name: INTC_FIQ_PEND_REG2 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R 0x0 INT_FIQ_SRC_PEND2. 

Interrupt FIQ Source[95:64] Pending/Clear Bit. 

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

11.4.11. Interrupt Select Register 0(Default: 0x00000000) 

Offset:0x30 Register Name: INTC_IRQ_TYPE_SEL0 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 INT_IRQ_TYPE_SEL0. 

Interrupt Source[31:0] irq type select. 

0: IRQ. 

1: FIQ 

11.4.12. Interrupt Select Register 1(Default: 0x00000000) 

Offset:0x34 Register Name: INTC_IRQ_TYPE_SEL1 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 INT_IRQ_TYPE_SEL1. 
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Interrupt Source[63:32] irq type select. 

0: IRQ. 

1: FIQ 

11.4.13. Interrupt Select Register 2(Default: 0x00000000) 

Offset:0x38 Register Name: INTC_IRQ_TYPE_SEL2 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 INT_IRQ_TYPE_SEL2. 

Interrupt Source[95:64] irq type select. 

0: IRQ. 

1: FIQ 

11.4.14. Interrupt Enable Register 0(Default: 0x00000000) 

Offset:0x40 Register Name: INTC_EN_REG0 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 INT_EN0. 

Interrupt Source[31:0] Enable Bits. 

0: Corresponding interrupt is disabled. 

1: Corresponding interrupt is enabled. 

11.4.15. Interrupt Enable Register 1(Default: 0x00000000) 

Offset:0x44 Register Name: INTC_EN_REG1 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 Interrupt Source[63:32] Enable Bits. 

0: Corresponding interrupt is disabled. 

1: Corresponding interrupt is enabled. 

11.4.16. Interrupt Enable Register 2(Default: 0x00000000) 

Offset:0x48 Register Name: INTC_EN_REG2 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 Interrupt Source[95:64] Enable Bits. 

0: Corresponding interrupt is disabled. 
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1: Corresponding interrupt is enabled. 

11.4.17. Interrupt Mask Register 0(Default: 0x00000000) 

Offset:0x50 Register Name: INTC_MASK_REG0 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 Interrupt Source[31:0] Mask Bits. 

0: No effect. 

1: interrupt is masked. 

If interrupt is enabled and the interrupt occurred, the interrupt pending 

bit will be set whether the corresponding interrupt mask bit is set. 

11.4.18. Interrupt Mask Register 1(Default: 0x00000000) 

Offset:0x54 Register Name: INTC_MASK_REG1 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 Interrupt Source[63:32] Mask Bits. 

0: No effect. 

1: interrupt is masked. 

If interrupt is enabled and the interrupt occurred, the interrupt pending 

bit will be set whether the corresponding interrupt mask bit is set. 

11.4.19. Interrupt Mask Register 2(Default: 0x00000000) 

Offset:0x58 Register Name: INTC_MASK_REG2 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 Interrupt Source[95:64] Mask Bits. 

0: No effect. 

1: interrupt is masked. 

If interrupt is enabled and the interrupt occurred, the interrupt pending 

bit will be set whether the corresponding interrupt mask bit is set. 

 

11.4.20. Inter rupt Response Register 0(Default: 0x00000000) 

Offset:0x60 Register Name: INTC_RESP_REG0 

Bit  Read/ Default Description 
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Write  /Hex 

31:0 R/W 0x0 Interrupt response bit. 

If the corresponding bit is set, the interrupt with the lower or the same 

priority level is masked. 

11.4.21. Interrupt Response Register 1(Default: 0x00000000) 

Offset:0x64 Register Name: INTC_RESP_REG1 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 Interrupt response bit. 

If the corresponding bit is set, the interrupt with the lower or the same 

priority level is masked. 

11.4.22. Interrupt Response Register 2(Default: 0x00000000) 

Offset:0x68 Register Name: INTC_RESP_REG2 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 Interrupt response bit. 

If the corresponding bit is set, the interrupt with the lower or the same 

priority level is masked. 

11.4.23. Interrupt Fast Forcing Register 0(Default: 0x0) 

Offset:0x70 Register Name: INTC_FF_REG0 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 W 0x0 Enables the fast forcing feature on the corresponding interrupt 

source[31:0]. 

0: No effect. 

1: Forcing the corresponding interrupt. 

Setting this bit can be valid only when the corresponding interrupt 

enable bit is set. 

11.4.24. Interrupt Fast Forcing Register 1(Default: 0x0) 

Offset:0x74 Register Name: INTC_FF_REG1 

Bit  Read/

Write  

Default

/Hex 

Description 
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31:0 W 0x0 Enables the fast forcing feature on the corresponding interrupt 

source[63:32]. 

0: No effect. 

1: Forcing the corresponding interrupt. 

Setting this bit can be valid only when the corresponding interrupt 

enable bit is set. 

11.4.25. Interrupt Fast Forcing Register 2(Default: 0x0) 

Offset:0x78 Register Name: INTC_FF_REG2 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 W 0x0 Enables the fast forcing feature on the corresponding interrupt 

source[95:64]. 

0: No effect. 

1: Forcing the corresponding interrupt. 

Setting this bit can be valid only when the corresponding interrupt 

enable bit is set. 

11.4.26. Interrupt Source Priority 0 Register(Default: 0x0)        

Offset:0x80 Register Name: INTC_PRIO_REG0 

Bit  Read/

Write  

Default

/Hex 

Description 

31:30 R/W 0x0 IRQ 15 Priority. 

Set priority level for IRQ bit 15 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

29:28 R/W 0x0 IRQ 14 Priority. 

Set priority level for IRQ bit 14 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

27:26 R/W 0x0 IRQ 13 Priority. 

Set priority level for IRQ bit 13 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            120 

2013/8/20 

Offset:0x80 Register Name: INTC_PRIO_REG0 

25:24 R/W 0x0 IRQ 12 Priority. 

Set priority level for IRQ bit 12 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

23:22 R/W 0x0 IRQ 11 Priority. 

Set priority level for IRQ bit 11 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

21:20 R/W 0x0 IRQ 10 Priority. 

Set priority level for IRQ bit 10 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

19:18 R/W 0x0 IRQ 9 Priority. 

Set priority level for IRQ bit 9 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

17:16 R/W 0x0 IRQ 8 Priority. 

Set priority level for IRQ bit 8 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

15:14 R/W 0x0 IRQ 7 Priority. 

Set priority level for IRQ bit 7 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

13:12 R/W 0x0 IRQ 6 Priority. 

Set priority level for IRQ bit 6 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 
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Offset:0x80 Register Name: INTC_PRIO_REG0 

11:10 R/W 0x0 IRQ 5 Priority. 

Set priority level for IRQ bit 5 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

9:8 R/W 0x0 IRQ 4 Priority. 

Set priority level for IRQ 4 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

7:6 R/W 0x0 IRQ 3 Priority. 

Set priority level for IRQ bit 3 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

5:4 R/W 0x0 IRQ 2 Priority. 

Set priority level for IRQ bit 2 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

3:2 R/W 0x0 IRQ 1 Priority. 

Set priority level for IRQ bit 1 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

1:0 / / / 

Programs the priority level for all sources except FIQ source(source 0). The priority level can be 

between 0(lowest) and 7(highest). 

11.4.27. Interrupt Source Priority 1 Register (Default: 0x0) 

Offset:0x84 Register Name: INTC_PRIO_REG1 

Bit  Read/

Write  

Default

/Hex 

Description 

31:30 R/W 0x0 IRQ 31 Priority. 

Set priority level for IRQ bit 31 



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            122 

2013/8/20 

Offset:0x84 Register Name: INTC_PRIO_REG1 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

29:28 R/W 0x0 IRQ 30 Priority. 

Set priority level for IRQ bit 30 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

27:26 R/W 0x0 IRQ 29 Priority. 

Set priority level for IRQ bit 29 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

25:24 R/W 0x0 IRQ 28 Priority. 

Set priority level for IRQ bit 28 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

23:22 R/W 0x0 IRQ 27 Priority. 

Set priority level for IRQ bit 27 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

21:20 R/W 0x0 IRQ 26 Priority. 

Set priority level for IRQ bit 26 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

19:18 R/W 0x0 IRQ 25 Priority. 

Set priority level for IRQ bit 25 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

17:16 R/W 0x0 IRQ 24 Priority. 

Set priority level for IRQ bit 24 
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Offset:0x84 Register Name: INTC_PRIO_REG1 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

15:14 R/W 0x0 IRQ 23 Priority. 

Set priority level for IRQ bit 23 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

13:12 R/W 0x0 IRQ 22 Priority. 

Set priority level for IRQ bit 22 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

11:10 R/W 0x0 IRQ 21 Priority. 

Set priority level for IRQ bit 21 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

9:8 R/W 0x0 IRQ 20 Priority. 

Set priority level for IRQ bit 20 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

7:6 R/W 0x0 IRQ 19 Priority. 

Set priority level for IRQ bit 19 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

5:4 R/W 0x0 IRQ 18 Priority. 

Set priority level for IRQ bit 18 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

3:2 R/W 0x0 IRQ17_PRIO. 

IRQ 17 Priority. 
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Offset:0x84 Register Name: INTC_PRIO_REG1 

Set priority level for IRQ bit 17 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

1:0 R/W 0x0 IRQ16_PRIO. 

IRQ 16 Priority. 

Set priority level for IRQ bit 16 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

11.4.28. Interrupt Source Priority 2 Register(Default: 0x0) 

Offset:0x88 Register Name: INTC_PRIO_REG2 

Bit  Read/

Write  

Default

/Hex 

Description 

31:30 R/W 0x0 IRQ47_PRIO. 

IRQ 47 Priority. 

Set priority level for IRQ bit 47 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

29:28 R/W 0x0 IRQ46_PRIO. 

IRQ 46 Priority. 

Set priority level for IRQ bit 46 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

27:26 R/W 0x0 IRQ45_PRIO. 

IRQ 45 Priority. 

Set priority level for IRQ bit 45 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

25:24 R/W 0x0 IRQ44_RPIO. 

IRQ 44 Priority. 
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Offset:0x88 Register Name: INTC_PRIO_REG2 

Set priority level for IRQ bit 44 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

23:22 R/W 0x0 IRQ43_PRIO. 

IRQ 43 Priority. 

Set priority level for IRQ bit 43 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

21:20 R/W 0x0 IRQ42_PRIO. 

IRQ 42 Priority. 

Set priority level for IRQ bit 42 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

19:18 R/W 0x0 IRQ41_PRIO. 

IRQ 41 Priority. 

Set priority level for IRQ bit 41 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

17:16 R/W 0x0 IRQ40_PRIO. 

IRQ 40 Priority. 

Set priority level for IRQ bit 40 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

15:14 R/W 0x0 IRQ39_PRIO. 

IRQ 39 Priority. 

Set priority level for IRQ bit 39 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

13:12 R/W 0x0 IRQ38_PRIO. 

IRQ 38 Priority. 
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Offset:0x88 Register Name: INTC_PRIO_REG2 

Set priority level for IRQ bit 38 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

11:10 R/W 0x0 IRQ37_PRIO. 

IRQ 37 Priority. 

Set priority level for IRQ bit 37 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

9:8 R/W 0x0 IRQ36_PRIO. 

IRQ 36 Priority. 

Set priority level for IRQ bit 36 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

7:6 R/W 0x0 IRQ35_PRIO. 

IRQ 35 Priority. 

Set priority level for IRQ bit 35 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

5:4 R/W 0x0 IRQ34_PRIO. 

IRQ 34 Priority. 

Set priority level for IRQ bit 34 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

3:2 R/W 0x0 IRQ33_PRIO. 

IRQ 33 Priority. 

Set priority level for IRQ bit 33 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

1:0 R/W 0x0 IRQ32_PRIO. 

IRQ 32 Priority. 



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            127 

2013/8/20 

Offset:0x88 Register Name: INTC_PRIO_REG2 

Set priority level for IRQ bit 32 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

11.4.29. Interrupt Source Priority 3 Register(Default: 0x0) 

Offset:0x8C Register Name: INTC_PRIO_REG3 

Bit  Read/

Write  

Default

/Hex 

Description 

31:30 R/W 0x0 IRQ63_PRIO. 

IRQ 63 Priority. 

Set priority level for IRQ bit 63 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

29:28 R/W 0x0 IRQ62_PRIO. 

IRQ 62 Priority. 

Set priority level for IRQ bit 62 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

27:26 R/W 0x0 IRQ61_PRIO. 

IRQ 61 Priority. 

Set priority level for IRQ bit 61 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

25:24 R/W 0x0 IRQ60_PRIO. 

IRQ 60 Priority. 

Set priority level for IRQ bit 60 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

23:22 R/W 0x0 IRQ59_PRIO. 

IRQ 59 Priority. 
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Offset:0x8C Register Name: INTC_PRIO_REG3 

Set priority level for IRQ bit 59 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

21:20 R/W 0x0 IRQ58_PRIO 

IRQ 58 Priority. 

Set priority level for IRQ bit 58 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

19:18 R/W 0x0 IRQ57_PRIO. 

IRQ 57 Priority. 

Set priority level for IRQ bit 57 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

17:16 R/W 0x0 IRQ56_PRIO. 

IRQ 56 Priority. 

Set priority level for IRQ bit 56 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

15:14 R/W 0x0 IRQ55_PRIO. 

IRQ 55 Priority. 

Set priority level for IRQ bit 55 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

13:12 R/W 0x0 IRQ54_PRIO. 

IRQ 54 Priority. 

Set priority level for IRQ bit 54 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

11:10 R/W 0x0 IRQ53_PRIO. 

IRQ 53 Priority. 
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Offset:0x8C Register Name: INTC_PRIO_REG3 

Set priority level for IRQ bit 53 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

9:8 R/W 0x0 IRQ52_PRIO. 

IRQ 52 Priority. 

Set priority level for IRQ bit 52 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

7:6 R/W 0x0 IRQ51_PRIO. 

IRQ 51 Priority. 

Set priority level for IRQ bit 51 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

5:4 R/W 0x0 IRQ50_PRIO. 

IRQ 50 Priority. 

Set priority level for IRQ bit 50 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

3:2 R/W 0x0 IRQ49_PRIO. 

IRQ 49 Priority. 

Set priority level for IRQ bit 49 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

1:0 R/W 0x0 IRQ48_PRIO. 

IRQ 48 Priority. 

Set priority level for IRQ bit 48 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 
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11.4.30. Interrupt  Source Priority 4 Register(Default: 0x0) 

Offset:0x90 Register Name: INTC_PRIO_REG5 

Bit  Read/

Write  

Default

/Hex 

Description 

31:30 R/W 0x0 IRQ79_PRIO. 

IRQ 79 Priority. 

Set priority level for IRQ bit 79 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

29:28 R/W 0x0 IRQ78_PRIO. 

IRQ 78 Priority. 

Set priority level for IRQ bit 78 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

27:26 R/W 0x0 IRQ77_PRIO. 

IRQ 77 Priority. 

Set priority level for IRQ bit 77 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

25:24 R/W 0x0 IRQ76_PRIO. 

IRQ 76 Priority. 

Set priority level for IRQ bit 76 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

23:22 R/W 0x0 IRQ75_PRIO. 

IRQ 75 Priority. 

Set priority level for IRQ bit 75 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

21:20 R/W 0x0 IRQ74_PRIO. 

IRQ 74 Priority. 
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Offset:0x90 Register Name: INTC_PRIO_REG5 

Set priority level for IRQ bit 74 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

19:18 R/W 0x0 IRQ73_PRIO. 

IRQ 73 Priority. 

Set priority level for IRQ bit 73 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

17:16 R/W 0x0 IRQ72_PRIO. 

IRQ 72 Priority. 

Set priority level for IRQ bit 72 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

15:14 R/W 0x0 IRQ71_PRIO. 

IRQ 71 Priority. 

Set priority level for IRQ bit 71 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

13:12 R/W 0x0 IRQ70_PRIO. 

IRQ 70 Priority. 

Set priority level for IRQ bit 70 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

11:10 R/W 0x0 IRQ69_PRIO. 

IRQ 69 Priority. 

Set priority level for IRQ bit 69 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

9:8 R/W 0x0 IRQ68_PRIO. 

IRQ 68 Priority. 
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Offset:0x90 Register Name: INTC_PRIO_REG5 

Set priority level for IRQ bit 68 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

7:6 R/W 0x0 IRQ67_PRIO. 

IRQ 67 Priority. 

Set priority level for IRQ bit 67 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

5:4 R/W 0x0 IRQ66_PRIO. 

IRQ 66 Priority. 

Set priority level for IRQ bit 66 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

3:2 R/W 0x0 IRQ65_PRIO. 

IRQ 65 Priority. 

Set priority level for IRQ bit 65 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

1:0 R/W 0x0 IRQ64_PRIO. 

IRQ 64 Priority. 

Set priority level for IRQ bit 64 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 
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12. DMA Controller  

12.1. Overview 

Many peripherals on the A10 use direct memory access (DMA) transfers. There are two kinds of 

DMA:Normal DMA with 8 channels and Dedicated DMA with 8 channels. For Normal DMA, 

ONLY one channel can be activated and the sequence is determined by the priority level. For 

Dedicated DMA, at most 8-channels can be activated at the same time as long as there is conflict 

of their source or destination.  

 

Both Normal DMA and Dedicated DMA can support 8-bit/16-bit/32-bit data width. The data 

width of Source and Destination can be different, but the address should be consistently aligned. 

Although the increase mode of Normal DMA should be address aligned, but there is no need for 

its byte counter always goes in multiple. The Dedicated DMA can only transfer data between 

DRAM and modules. DMA Source Address, Destination Address can be modified even if DMA 

transfers have started.  

12.2. DMA Register List 

Module Name Base Address 

DMA 0x01C02000 

 

Register Name Offset Description 

DMA_IRQ_EN_REG  0x0000 DMA IRQ Enable 

DMA_IRQ_PEND_STA_REG 0x0004 DMA IRQ Pending Status 

NDMA_AUTO_GAT_REG  0x0008 NDMA Auto Gating 

NDMA_CTRL_REG  0x100+N*0x20 

Normal DMA Configuration 

(N=0,1,2,3,4,5,6,7) 

NDMA_SRC_ADDR_REG 0x100+N*0x20+4 

Normal DMA Source Address 

(N=0,1,2,3,4,5,6,7) 

NDMA_DEST_ADDR_REG 0x100+N*0x20+8 

Normal DMA Destination 

Address 

(N=0,1,2,3,4,5,6,7) 

NDMA_BC_REG 0x100+N*0x20+C 

Normal DMA Byte Counter 

(N=0,1,2,3,4,5,6,7) 

DDMA_CFG_REG 0x300+N*0x20 

Dedicated DMA Configuration 

(N=0,1,2,3,4,5,6,7) 

DDMA_SRC_START_ADDR_REG 0x300+N*0x20+4 Dedicated DMA Source Start 
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Address 

(N=0,1,2,3,4,5,6,7) 

DDMA_DEST_START_ADDR_REG 0x300+N*0x20+8 

Dedicated DMA Destination Start 

Address 

(N=0,1,2,3,4,5,6,7) 

DDMA_BC_REG 0x300+N*0x20+C 

Dedicated DMA Byte Counter 

(N=0,1,2,3,4,5,6,7) 

DDMA_PARA_REG 0x300+N*0x20+0x18 

Dedicated DMA Parameter 

(N=0,1,2,3,4,5,6,7) 

 

12.3. DMA Programmable Register 

12.3.1. DMA IRQ Enable Register(Default: 0x00000000) 

Offset: 0x00 Register Name: DMA_IRQ_EN_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 DDMA7_END_IRQ_EN. 

Dedicated DMA 7 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

30 R/W 0x0 DDMA7_HF_IRQ_EN. 

Dedicated DMA 7 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

29 R/W 0x0 DDMA6_END_IRQ_EN. 

Dedicated DMA 6 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

28 R/W 0x0 DDMA6_HF_IRQ_EN. 

Dedicated DMA 6 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

27 R/W 0x0 DDMA5_END_IRQ_EN. 

Dedicated DMA 5 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

26 R/W 0x0 DDMA5_HF_IRQ_EN 

Dedicated DMA 5 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

25 R/W 0x0 DDMA4_END_IRQ_EN 

Dedicated DMA 4 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

24 R/W 0x0 DDMA4_HF_IRQ_EN 

Dedicated DMA 4 Half Transfer Interrupt Enable. 
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0: Disable, 1: Enable. 

23 R/W 0x0 DDMA3_END_IRQ_EN 

Dedicated DMA 3 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

22 R/W 0x0 DDMA3_HF_IRQ_EN 

Dedicated DMA 3 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

21 R/W 0x0 DDMA2_END_IRQ_EN 

Dedicated DMA 2 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

20 R/W 0x0 DDMA2_HF_IRQ_EN 

Dedicated DMA 2 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

19 R/W 0x0 DDMA1_END_IRQ_EN 

Dedicated DMA 1 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

18 R/W 0x0 DDMA1_HF_IRQ_EN 

Dedicated DMA 1 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

17 R/W 0x0 DDMA0_END_IRQ_EN 

Dedicated DMA 0 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

16 R/W 0x0 DDMA0_HF_IRQ_EN 

Dedicated DMA 0 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

15 R/W 0x0 NDMA7_END_IRQ_EN. 

Normal DMA 7 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

14 R/W 0x0 NDMA7_HF_IRQ_EN 

Normal DMA 7 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

13 R/W 0x0 NDMA6_END_IRQ_EN 

Normal DMA 6 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

12 R/W 0x0 NDMA6_HF_IRQ_EN 

Normal DMA 6 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

11 R/W 0x0 NDMA5_END_IRQ_EN 

Normal DMA 5 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

10 R/W 0x0 NDMA5_HF_IRQ_EN 

Normal DMA 5 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 
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9 R/W 0x0 NDMA4_END_IRQ_EN 

Normal DMA 4 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

8 R/W 0x0 NDMA4_HF_IRQ_EN 

Normal DMA 4 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

7 R/W 0x0 NDMA3_END_IRQ_EN 

Normal DMA 3 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

6 R/W 0x0 NDMA3_HF_IRQ_EN 

Normal DMA 3 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

5 R/W 0x0 NDMA2_END_IRQ_EN 

Normal DMA 2 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

4 R/W 0x0 NDMA2_HF_IRQ_EN 

Normal DMA 2 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

3 R/W 0x0 NDMA1_END_IRQ_EN 

Normal DMA 1 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

2 R/W 0x0 NDMA1_HF_IRQ_EN 

Normal DMA 1 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

1 R/W 0x0 NDMA0_END_IRQ_EN 

Normal DMA 0 End Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

0 R/W 0x0 NDMA0_HF_IRQ_EN 

Normal DMA 0 Half Transfer Interrupt Enable. 

0: Disable, 1: Enable. 

12.3.2. DMA IRQ Pending Status Register(Default: 0x00000000) 

Offset: 0x04 Register Name: DMA_IRQ_PEND_STA_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 DDMA7_END_IRQ_PEND. 

Dedicated DMA 7 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

30 R/W 0x0 DDMA7_HF_IRQ_PEND 

Dedicated DMA 7 Half Transfer Interrupt Pending. Set 1 to the bit will 
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clear it. 

0: No effect, 1: Pending. 

29 R/W 0x0 DDMA6_END_IRQ_PEND 

Dedicated DMA 6 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

28 R/W 0x0 DDMA6_HF_IRQ_PEND 

Dedicated DMA 6 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

27 R/W 0x0 DDMA5_END_IRQ_PEND 

Dedicated DMA 5 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

26 R/W 0x0 DDMA5_HF_IRQ_PEND 

Dedicated DMA 5 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

25 R/W 0x0 DDMA4_END_IRQ_PEND 

Dedicated DMA 4 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

24 R/W 0x0 DDMA4_HF_IRQ_PEND 

Dedicated DMA 4 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

23 R/W 0x0 DDMA3_END_IRQ_PEND 

Dedicated DMA 3 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

22 R/W 0x0 DDMA3_HF_IRQ_PEND 

Dedicated DMA 3 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

21 R/W 0x0 DDMA2_END_IRQ_PEND 

Dedicated DMA 2 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

20 R/W 0x0 DDMA2_HF_IRQ_PEND 

Dedicated DMA 2 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

19 R/W 0x0 DDMA1_END_IRQ_PEND 
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Dedicated DMA 1 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

18 R/W 0x0 DDMA1_HF_IRQ_PEND 

Dedicated DMA 1 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

17 R/W 0x0 DDMA0_END_IRQ_PEND 

Dedicated DMA 0 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

16 R/W 0x0 DDMA0_HF_IRQ_PEND 

Dedicated DMA 0 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

15 R/W 0x0 NDMA7_END_IRQ_PEND. 

Normal DMA 7 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

14 R/W 0x0 NDMA7_HF_IRQ_PEND. 

Normal DMA 7 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

13 R/W 0x0 NDMA6_END_IRQ_PEND. 

Normal DMA 6 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

12 R/W 0x0 NDMA6_HF_IRQ_PEND. 

Normal DMA 6 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

11 R/W 0x0 NDMA5_END_IRQ_PEND. 

Normal DMA 5 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

10 R/W 0x0 NDMA5_HF_IRQ_PEND. 

Normal DMA 5 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

9 R/W 0x0 NDMA4_END_IRQ_PEND. 

Normal DMA 4 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 
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8 R/W 0x0 NDMA4_HF_IRQ_PEND. 

Normal DMA 4 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

7 R/W 0x0 NDMA3_END_IRQ_PEND. 

Normal DMA 3 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

6 R/W 0x0 NDMA3_HF_IRQ_PEND. 

Normal DMA 3 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

5 R/W 0x0 NDMA2_END_IRQ_PEND. 

Normal DMA 2 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

4 R/W 0x0 NDMA2_HF_IRQ_PEND. 

Normal DMA 2 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

3 R/W 0x0 NDMA1_END_IRQ_PEND. 

Normal DMA 1 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

2 R/W 0x0 NDMA1_HF_IRQ_PEND. 

Normal DMA 1 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

1 R/W 0x0 NDMA0_END_IRQ_PEND. 

Normal DMA 0 End Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

0 R/W 0x0 NDMA0_HF_IRQ_PEND. 

Normal DMA 0 Half Transfer Interrupt Pending. Set 1 to the bit will 

clear it. 

0: No effect, 1: Pending. 

12.3.3. NDMA Auto Gating Register(Default: 0x00000000) 

Offset: 0x08 Register Name: NDMA_AUTO_GAT_REG  

Bit  Read/

Write  

Default

/Hex 

Description 
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31:17 / / /. 

16 R/W 0x0 NDMA Auto Clock Gating bit 

0: NDMA auto clock gating enable   

1: NDMA auto clock gating disable 

If NDMA works in continous mode, this bit should be set to 1. 

15:0 / / / 

12.3.4. Normal DMA Configuration Register(Default: 

0x00000000) 

Offset: 

0x100+N*0x20 

(N=0,1,2,3,4,5,6,7) 

Register Name: NDMA_CTRL_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31 R/W 0x0 DMA_LOADING. 

DMA Loading. 

If set to 1, DMA will start and load the DMA registers to the 

shadow registers. The bit will hold on until the DMA finished. 

It will be cleared automatically. 

Set 0 to the bit will reset the corresponding DMA channel. 

30 R/W 0x0 DMA_CONTI_MODE_EN. 

DMA Continuous Mode Enable. 

0: Disable, 1: Enable. 

29:27 R/W 0x0 DMA_WAIT_STATE. 

DMA Wait State. 

0: wait for 0 DMA clock to request, 

é 

7: wait for 2
(n+1)

 DMA clock to request. 

26:25 R/W 0x0 NDMA_DEST_DATA_WIDTH. 

Normal DMA Destination Data Width. 

00: 8-bit 

01: 16-bit 

10: 32-bit 

11: / 

24:23 R/W 0x0 DMA_DEST_BST_LEN. 

DMA Destination Burst Length. 

00: 1,  

01: 4 

10: 8 

11: /. 
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22 R/W 0x0 DMA_DEST_SEC. 

DMA Destination Security 

0: secure, 1: non-secure. 

21 R/W 0x0 NDMA_DEST_ADDR_TYPE. 

Normal DMA Destination Address Type. 

0: Increment 

1: No Change. 

20:16 R/W 0x0 NDMA_DEST_DRQ_TYPE. 

Normal DMA Destination DRQ Type. 

00000 : IR0-TX 

00001 : IR1-TX 

00010 : NC 

00011 : IIS-TX 

00100 : / 

00101 : AC97-TX 

00110 :  

00111 :  

01000 : UART0 TX 

01001 : UART1 TX 

01010 : UART2 TX 

01011 : UART3 TX 

01100 : UART4 TX 

01101 : UART5 TX 

01110 : UART6 TX 

01111 : UART7 TX 

10000 : HDMI DDC TX 

10001 : / 

10010 : / 

10011 : Audio Codec D/A 

10100 : /  

10101 : SRAM(range : ) 

10110 : SDRAM 

10111 : / 

11000 : SPI0 TX 

11001 : SPI1 TX 

11010 : SPI2 TX 

11011 : SPI3 TX 

others : reserved. 

15 R/W 0x0 BC_MODE_SEL. 

BC mode select. 

0 :  normal mode(the value read back is equal to the value that 

is written) 

1 : remain mode(the value read back is equal to the remain 



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            142 

2013/8/20 

counter to be transfered). 

14:11 / / / 

10:9 R/W 0x0 NDMA_SRC_DATA_WIDTH. 

Normal DMA Source Data Width. 

00: 8-bit 

01: 16-bit 

10: 32-bit 

11: / 

8:7 R/W 0x0 DMA_SRC_BST_LEN. 

DMA Source Burst Length. 

00: 1 

01: 4 

10: 8 

11: / 

6 R/W 0x0 DMA_SRC_SEC. 

DMA Source Security. 

0 : secure, 1 : non-secure. 

5 R/W 0x0 NDMA_SRC_ADDR_TYPE. 

Normal DMA Source Address Type. 

0: Increment  

1: No Change 

4:0 R/W 0x0 NDMA_SRC_DRQ_TYPE. 

Normal DMA Source DRQ Type. 

00000 : IR0-RX 

00001 : IR1-RX 

00010: / 

00011 : IIS-RX 

00100 : / 

00101 : AC97-RX 

00110 :  

00111 : / 

01000 : UART0 RX 

01001 : UART1 RX 

01010 : UART2 RX 

01011 : UART3 RX 

01100 : UART4 RX 

01101 : UART5 RX 

01110 : UART6 RX 

01111 : UART7 RX 

10000 : HDMI DDC RX 

10001 : / 

10010 : / 

10011 : Audio Codec A/D 
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10100 : / 

10101 : SRAM(range : ) 

10110 : SDRAM 

10111 : TP A/D  

11000 : SPI0 RX 

11001 : SPI1 RX 

11010 : SPI2 RX 

11011 : SPI3 RX 

others : reserved. 

12.3.5. Normal DMA Source Address Register (Default:  

0x00000000) 

Offset: 

0x100+N*0x20+0x4 

(N=0,1,2,3,4,5,6,7) 

Register Name: NDMA_SRC_ADDR_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 NDMA_SRC_ADDR. 

Normal DMA Source Address. 

12.3.6. Normal DMA Destination Address Register (Default:  

0x00000000) 

Offset: 

0x100+N*0x20+0x8 

(N=0,1,2,3,4,5,6,7) 

Register Name: NDMA_DEST_ADDR_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W 0x0 NDMA_DEST_ADDR. 

Normal DMA Destination Address. 

12.3.7. Normal DMA Byte Counter Register (Default:  

0x00000000) 

Offset: 

0x100+N*0x20+0xC 

(N=0,1,2,3,4,5,6,7) 

Register Name: NDMA_BC_REG 



Allwinner Technology CO., Ltd .               A10 

A10 User Manual V1.50 

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            144 

2013/8/20 

Bit  Read/

Write  

Default

/Hex 

Description 

31:24 / / / 

23:0 R/W 0x0 NDMA_BC. 

Normal DMA Byte Counter. 

Note: If ByteCounter=0, DMA will transfer no byte. The maximum value is 128k. 

12.3.8. Dedicated DMA Configuration Register (Default:  

0x00000000) 

Offset: 

0x300+N*0x20 

(N=0,1,2,3,4,5,6,7) 

Register Name: DDMA_CFG_REG 

Bit  Read 

/Write  

Defa

ult/H

ex 

Description 

31 R/W 0x0 DMA_LOADING. 

DMA Loading. 

If set to 1, DMA will start and load the DMA registers to the shadow 

registers. The bit will hold on until the DMA finished. It will be 

cleared automatically. 

Set 0 to the bit will stop the corresponding DMA channel and reset 

its state machine. 

30 R 0x0 DMA_BSY_STA. 

DMA Busy Status. 

0: DMA idle, 1: DMA busy.  

29 R/W 0x0 DMA_CONT_MODE_EN. 

DMA Continuous Mode Enable. 

0: Disable, 1: Enable. 

28 R/W 0x0 DMA_DEST_SEC. 

DMA Destination Security. 

0: secure, 1: non-secure 

27 / / / 

26:25 R/W 0x0 DMA_DEST_DATA_WIDTH. 

DMA Destination Data Width. 

00: 8-bit 

01: 16-bit 

10: 32-bit 

11: / 

24:23 R/W 0x0 DMA_DEST_BST_LEN. 

DMA Destination Burst Length. 
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00: 1, 

01: 4. 

10: 8 

11: / 

22:21 R/W 0x0 DMA_ADDR_MODE. 

DMA Destination Address Mode 

DMA Source Address Mode 

0x0: Linear Mode 

0x1: IO Mode 

0x2: Horizontal Page Mode 

0x3: Vertical Page Mode  

20:16 R/W 0x0 DDMA_DEST_DRQ_TYPE. 

Dedicated DMA Destination DRQ Type 

0x0: SRAM memory 

0x1: SDRAM memory 

0x2: PATA  

0x3: NAND Flash Controller (NFC) 

0x4: USB0 

0x5: /  

0x6: Ethernet MAC Tx 

0x7: / 

0x8: SPI1 TX 

0x9: / 

0xA: Security System Tx  

0xB: /  

0xC: / 

0xD: / 

0xE: TCON0 

0xF: TCON1 

0x10: / 

0x11: / 

0x12: / 

0x13: / 

0x14: /  

0x15: /  

0x16: /  

0x17: Memory Stick Controller (MSC) 

0x18: HDMI Audio 

0x19: /  

0x1A: SPI0 TX  

0x1B: / 

0x1C: SPI2 TX  

0x1D: /  
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0x1E: SPI3 TX  

0x1F: ./  

15 R/W 0x0 BC_MODE_SEL. 

BC mode select. 

0 :  normal mode(the value read back is equal to the value that is 

written) 

1 : remain mode(the value read back is equal to the remain counter to 

be transfered). 

14:13 / / / 

12 R/W 0x0 DMA_SRC_SEC. 

DMA Source Security. 

0: secure, 1: non-secure. 

11 / / / 

10:9 R/W 0x0 DMA_SRC_DATA_WIDTH. 

DMA Source Data Width. 

00: 8-bit 

01: 16-bit 

10: 32-bit 

11: / 

8:7 R/W 0x0 DMA_SRC_BST_LEN. 

DMA Source Burst Length. 

00: 1, 

01: 4 

10: 8 

11: /. 

6:5 R/W 0x0 DMA_SRC_ADDR_MODE. 

DMA Source Address Mode 

0x0: Linear Mode 

0x1: IO Mode 

0x2: Horizontal Page Mode 

0x3: Vertical Page Mode 

4:0 R/W 0x0 DDMA_SRC_DRQ_TYPE. 

Dedicated DMA Source DRQ Type 

0x0: SRAM memory 

0x1: SDRAM memory 

0x2: PATA  

0x3: NAND Flash Controller (NFC) 

0x4: USB0 

0x5: / 

0x6: / 

0x7: Ethernet MAC Rx 

0x8: / 

0x9: SPI1 RX 
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0xA: /  

0xB: Security System Rx  

0xC: / 

0xD: / 

0xE: / 

0xF: / 

0x10: / 

0x11: / 

0x12: / 

0x13: / 

0x14: / 

0x15: / 

0x16: /  

0x17: Memory Stick Controller (MSC) 

0x18: /  

0x19: /  

0x1A: /  

0x1B: SPI0 RX. 

0x1C: /  

0x1D: SPI2 RX  

0x1E: / 

0x1F:. SPI3 RX  

12.3.9. Dedicated DMA Source Start Address Register(N=0:7) 

Offset: 

0x300+N*0x20+0x4 

(N=0,1,2,3,4,5,6,7) 

Register Name: DDMA_SRC_START_ADDR_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x DDMA_SRC_START_ADDR. 

Dedicated DMA Source Start Address. 

12.3.10. Dedicated DMA Destination Start Address Register 

Offset: 

0x300+N*0x20+0x8 

(N=0,1,2,3,4,5,6,7) 

Register Name: DDMA_DEST_START_ADDR_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:0 R/W x DDMA_DEST_START_ADDR. 

Dedicated DMA Destination Start Address. 
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12.3.11. Dedicated DMA Byte Counter Register 

Offset: 

0x300+N*0x20+0xC 

(N=0,1,2,3,4,5,6,7) 

Register Name: DDMA_BC_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:25 / / / 

24:0 R/W x DDMA_BC. 

Dedicated DMA Byte Counter. 

Note: If ByteCounter=0, DMA will transfer no byte. The maximum value is 0x1000000. 

12.3.12. Dedicated DMA Parameter Register 

Offset: 

0x300+N*0x20+0x18 

(N=0,1,2,3,4,5,6,7) 

Register Name: DDMA_PARA_REG 

Bit  Read/

Write  

Default

/Hex 

Description 

31:24 R/W 0x0 DEST_DATA_BLK_SIZE. 

Destination Data Block Size n. 

23:16 R/W 0x0 DEST_WAIT_CYC. 

Destination Wait Clock Cycles n 

15:8 R/W 0x0 SRC_DATA_BLK_SIZE. 

Source Data Block Size n. 

7:0 R/W 0x0 SRC_WAIT_CYC. 

Source Wait Clock Cycles n. 

Note: If the counter=N, the value is N+1. 
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13. SDRAM Controller  

13.1. Overview 

The SDRAM Controller (DRAMC) provides a simple, flexible, burst-optimized interface to all 

in-dusty-standard double data rate II (DDR2) ordinary SDRAM andouble data rate III (DDR3) 

ordinary SDRAM. It supports up to a 16G bits memory address space. 

 

The DRAMC automatically handles memory management, initialization, and refresh operations. It 

gives the host CPU to a simple command interface, hiding details of the required address, page, 

and burst handling procedures. All memory parameters are runtime-configurable, including timing, 

memory setting, SDRAM type, and Extended-Mode-Register settings. 

 

The DRAMC includes the following features: 

Â Support DDR2 SDRAM and DDR3 SDRAM 

Â Support Different Memory Deviceôs Power Voltage of 1.5V and 1.8V 

Â Support DDR2/3 SDRAM of clock frequency up to DDR800 

Â Support Memory Capacity up to 16G bits (2G Bytes) 

Â Up to 2 chip select signals 

Â 15 address lines and three bank address lines 

Â Data IO size can up to 32-bit for DDR2 and DDR3 (x8, x16) 

Â Automatically generates initialization and refresh sequences 

Â Runtime-configurable parameters setting for application flexibility 

Â Clock frequency can be chosen for different application 

Â Priority of transferring through multiple ports is programmable 

Â Random read or write operation is supported 
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14. NAND Flash Controller  

14.1. Overview 

The NFC is the NAND Flash Controller which supports all NAND/MLC flash memory available 

in the market. New type flash can be supported by software re-configuration. The NFC can 

support 8 NAND flash with 1.8/3.3 V voltage supply. There are 8 separate chip select lines (CE#) 

for connecting up to 8 flash chips with2 R/B signals. 

 

The On-the-fly error correction code (ECC) is built-in NFC for enhancing reliability. BCH is 

implemented and it can detect and correct up to 64 bits error per 512 or 1024 bytes data. The on 

chip ECC and parity checking circuitry of NFC frees CPU for other tasks. The ECC function can 

be disabled by software. 

 

The data can be transferred by DMA or by CPU memory-mapped IO method. The NFC provides 

automatic timing control for reading or writing external Flash. The NFC maintains the proper 

relativity for CLE, CE# and ALE control signal lines. Three kinds of mode are supported for serial 

read access. The conventional serial access is mode 0 and mode 1 is for EDO type and mode 2 for 

extension EDO type. NFC can monitor the status of R/B# signal line. 

 

Block management and wear leveling management are implemented in software.  

The NAND Flash Controller (NFC) includes the following features: 

Â Supports SLC/MLC/TLC flash and EF-NAND memory 

Â Software configure seed for randomize engine 

Â Software configure method for adaptability to a variety of system and memory types 

Â Supports 8-bit Data Bus Width 

Â Supports 1024, 2048, 4096, 8192, 16384 bytes size per page 

Â Up to 8 flash chips which are controlled by NFC_CEx# 

Â Supports Conventional and EDO serial access method for serial reading Flash 

Â On-the-fly BCH error correction code which correcting up to 64 bits per 512 or 1024 bytes 

Â Corrected Error bits number information report 

Â ECC automatic disable function for all 0xff data 

Â NFC status information is reported by itsô registers and interrupt is supported 

Â One Command FIFO 

Â External DMA is supported for transferring data 

Â Two 256x32-bit RAM for Pipeline Procession 

Â Support SDR, ONFI DDR and Toggle DDR NAND 
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15. SD/MMC  Controller  

15.1. Overview 

The SD/MMC controller can be configured either as a Secure Digital Multimedia Card controller, 

which simultaneously supports Secure Digital memory (SD Memo), UHS-1 Card, Secure Digital 

I/O (SDIO), Multimedia Cards (MMC), eMMC Card and Consumer Electronics Advanced 

Transport Architecture (CE-ATA). 

The SD/MMC controller includes the following features: 

Â Supports Secure Digital memory protocol commands (up to SD3.0) 

Â Supports Secure Digital I/O protocol commands 

Â Supports Multimedia Card protocol commands (up to MMC4.3) 

Â Supports CE-ATA digital protocol commands 

Â Supports eMMC boot operation and alternative boot operation 

Â Supports UHS-1card voltage switching and DDR R/W operation 

Â Supports Command Completion signal and interrupt to host processor and Command 

Completion Signal disable feature 

Â Supports one SD (Verson1.0 to 3.0) or MMC (Verson3.3 to 4.3) or CE-ATA device 

Â Supports hardware CRC generation and error detection 

Â Supports programmable baud rate 

Â Supports host pull-up control 

Â Supports SDIO interrupts in 1-bit and 4-bit modes 

Â Supports SDIO suspend and resume operation 

Â Supports SDIO read wait 

Â Supports block size of 1 to 65535 bytes 

Â Supports descriptor-based internal DMA controller 

Â Internal 16x32-bit (64 bytes total) FIFO for data transfer 

Â Support 3.3 V and 1.8V IO pad  

15.2. SD/MMC  Timing Diagram 

Please refer to relative Specifications as following:  

Â Physical Layer Specification Ver3.00 Final, 2009.04.16 

Â SDIO Specification Ver2.00 

Â Consumer Electronics Advanced Transport Architecture (CE-ATA ï version 1.1) 

Â Multimedia Cards (MMC ï version 4.2) 

Â JEDEC Standard ï JESD84-44, Embedded Multimedia Card (eMMC) Card Product Standard 
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16. Two Wire Interface 

16.1. Overview 

This 2-Wire Controller is designed to be used as an interface between CPU host and the serial 

2-Wire bus. It can support all the standard 2-Wire transfer, including Slave and Master. The 

communication to the 2-Wire bus is carried out on a byte-wise basis using interrupt or polled 

handshaking. This 2-Wire Controller can be operated in standard mode (100K bps) or fast-mode, 

supporting data rate up to 400K bps. Multiple Masters and 10-bit addressing Mode are supported 

for this specified application. General Call Addressing is also supported in Slave mode. 

 

The 2-Wire Controller includes the following features: 

Â Software-programmable for Slave or Master 

Â Support Repeated START signal 

Â Support Multi-master systems  

Â 10-bit addressing with 2-Wire bus 

Â Performs arbitration and clock synchronization 

Â Own address and General Call address detection 

Â Interrupt on address detection 

Â Speeds up to 400Kbits/s (ófast modeô) 

Â Support operation from a wide range of input clock frequencies 

16.2. TWI Controller Timing Diagram  

Data transferred are always in a unit of 8-bit (byte), followed by an acknowledge bit. The number 

of bytes that can be transmitted per transfer is unrestricted. Data is transferred in serial with the 

MSB first. Between each byte of data transfer, a receiver device will hold the clock line SCL low 

to force the transmitter into a wait state while waiting the response from microprocessor. 

 

Data transfer with acknowledge is obligatory. The clock line is driven by the master all the time, 

including the acknowledge-related clock cycle, except for the SCL holding between each bytes. 

After sending each byte, the transmitter releases the SDA line to allow the receiver to pull down 

the SDA line and send an acknowledge signal (or leave it high to send a "not acknowledge") to the 

transmitter. 

 

When a slave receiver doesn't acknowledge the slave address (unable to receive because of no 

resource available), the data line must be left high by the slave so that the master can then generate 

a STOP condition to abort the transfer. Slave receiver can also indicate not to want to send more 

data during a transfer by leave the acknowledge signal high. And the master should generate the 

STOP condition to abort the transfer. 
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Below diagram provides an illustration the relation of SDA signal line and SCL signal line on the 

2-Wire serial bus. 

IIC2IIC5IIC5IIC4IIC4IIC3IIC1

SDA

SCL  

Figure 16-1 2-Wire Timing Diagram 

16.3. TWI Controller Register List  

Module Name Base Address  

TWI0 0x01C2AC00  

TWI1 0x01C2B000  

TWI2 0x01C2B400  

 

Register Name Offset Description 

TWI_ADDR 0x0000 TWI Slave address 

TWI_XADDR 0x0004 TWI Extended slave address 

TWI_DATA 0x0008 TWI Data byte 

TWI_CNTR 0x000C TWI Control register 

TWI_STAT 0x0010 TWI Status register 

TWI_CCR 0x0014 TWI Clock control register 

TWI_SRST 0x0018 TWI Software reset 

TWI_EFR 0x001C TWI Enhance Feature register 

TWI_LCR 0x0020 TWI Line Control register 

16.4. TWI Controller Register Description 

16.4.1. TWI Slave Address Register 

Offset: 0x00 

Register Name: TWI _ADDR 

Default Value: 0x0000_0000 

Bit  Read/Write Default Description 

31:8 / / / 

7:1 R/W 0 

SLA 

Slave address 

 ̧ 7-bit addressing 

SLA6, SLA5, SLA4, SLA3, SLA2, SLA1, SLA0 

 

 ̧ 10-bit addressing 
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1, 1, 1, 1, 0, SLAX[9:8] 

0 R/W 0 

GCE 

General call address enable 

0: Disable 

1: Enable  

Notes: 

For 7-bit addressing: 

SLA6 ï SLA0 is the 7-bit address of the TWI when in slave mode. When the TWI receives this 

address after a START condition, it will generate an interrupt and enter slave mode. (SLA6 

corresponds to the first bit received from the 2-Wire bus.) If GCE is set to ó1ô, the TWI will also 

recognize the general call address (00h). 

For 10-bit addressing: 

When the address received starts with 11110b, the TWI recognizes this as the first part of a 10-bit 

address and if the next two bits match ADDR[2:1] (i.e. SLAX9 and SLAX8 of the deviceôs 

extended address), it sends an ACK. (The device does not generate an interrupt at this point.) If 

the next byte of the address matches the XADDR register (SLAX7 ï SLAX0), the TWI generates 

an interrupt and goes into slave mode. 

 

16.4.2. TWI Extend Address Register 

Offset: 0x04 

Register Name: TWI _XADDR 

Default Value: 0x0000_0000 

Bit  Read/Write Default Description 

31:8 / / / 

7:0 R/W 0 

SLAX 

Extend Slave Address 

SLAX[7:0] 

16.4.3. TWI Data Register  

Offset: 0x08 

Register Name: TWI_DATA 

Default Value: 0x0000_0000 

Bit  Read/Write Default Description 

31:8 / / / 

7:0 R/W 0 

TWI_DATA 

Data byte for transmitting or received 

16.4.4. TWI Control Register  

Offset: 0x0C Register Name: TWI _CNTR 
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Default Value: 0x0000_0000 

Bit  Read/Write Default Description 

31:8 / / / 

7 R/W 0 

INT_EN 

Interrupt Enable 

1ôb0: The interrupt line always low 

1ôb1: The interrupt line will go high when INT_FLAG is 

set. 

6 R/W 0 

BUS_EN 

2-Wire Bus Enable 

1ôb0: The 2-Wire bus inputs ISDA/ISCL are ignored and 

the 2-Wire Controller will not respond to any 

address on the bus 

1ôb1: The TWI will respond to calls to its slave address ï 

and to the general call address if the GCE bit in the 

ADDR register is set. 

Notes: In master operation mode, this bit should be set to 

ó1ô 

5 R/W 0 

M_STA 

Master Mode Start 

When M_STA is set to ó1ô, TWI Controller enters master 

mode and will transmit a START condition on the bus 

when the bus is free. If the M_STA bit is set to ó1ô when 

the 2-Wire Controller is already in master mode and one 

or more bytes have been transmitted, then a repeated 

START condition will be sent. If the M_STA bit is set to 

ó1ô when the TWI is being accessed in slave mode, the 

TWI will complete the data transfer in slave mode then 

enter master mode when the bus has been released. 

 

The M_STA bit is cleared automatically after a START 

condition has been sent: writing a ó0ô to this bit has no 

effect. 

4 R/W 0 

M_STP 

Master Mode Stop 

If M_STP is set to ó1ô in master mode, a STOP condition 

is transmitted on the 2-Wire bus. If the M_STP bit is set 

to ó1ô in slave mode, the TWI will behave as if a STOP 

condition has been received, but no STOP condition will 

be transmitted on the 2-Wire bus. If both M_STA and 

M_STP bits are set, the TWI will first transmit the STOP 

condition (if in master mode) then transmit the START 

condition. 








































































































































































































































































































































































































































































































































































































































































































