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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 Direct Memory Access 

A feature of modern computers that allow 

certain hardware subsystems within the 

computer to access system memory 

independently of the CPU 

8 PWM Pulse Width Modulation 

A commonly used technique for controlling 

power to inertial electrical devices, made 

practical by modern electronic power 

switches 

9 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. 

10 SD 3.0 Security Digital 3.0 

A non-volatile memory card format 

developed by the SD Card Association for 

use in portable devices. 

11 USB OTG USB On-The-Go 

dual-role controller, which supports both 

Host and device functions and is full 

compliant with the On-The-Go Supplement 

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/Full_duplex
http://en.wikipedia.org/wiki/Master-slave_(technology)
http://en.wikipedia.org/wiki/Data_frame
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
http://en.wikipedia.org/wiki/Audio_file_format
http://en.wikipedia.org/wiki/Streaming_media
http://en.wikipedia.org/wiki/Non-volatile_memory
http://en.wikipedia.org/wiki/Memory_card
http://en.wikipedia.org/wiki/SD_Card_Association
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to the USB 2.0 Specification, Revision 1.0a 

12 EHCI 
Enhanced Host Controller 

Interface 

a high-speed controller standard that is 

publicly specified 

13 OHCI Open Host Controller Interface 

A register-level interface that enables a host 

controller for USB or FireWire hardware to 

communicate with a host controller driver in 

software 

14 TP Touch Panel A Human-Machine Interactive Interface  

15 LRADC 
Low Resolution Analog to Digital 

Converter 

A module which can transfer analog signal 

to digital signal 

16 CSI CMOS 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. 

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. A13 Introduction  

1.1. Features 

CPU 

 ̧ ARM Cortex-A8 Core 

 ̧ 32KB I-Cache/32KB D-Cache/256KB L2 Cache 

 ̧ Using NEON for video, audio, and graphic workloads eases the burden of supporting more dedicated 

accelerators across the SoC and enables the system to support the standards of tomorrow 

 ̧ RCT JAVA-Accelerations to optimize just in time(JIT) and dynamitic adaptive compilation(DAC), and 

reduces memory footprint up to three times 

GPU 

3D Graphic Engine 

 ̧ Support Open GL ES 1.1/ 2.0 and Open VG 1.1 

VPU 

 ̧ Video Decoding (FULL HD) 

ü Support all popular video formats, including VP6/8, AVS, H.264, H.263 , MPEG-1/2/4, etc 

ü Support 1920*1080@ 30fps in all formats 

 ̧ Video Encoding 

ü Support encoding in H.264 MP format 

ü Up to 1920*1080@30fps 

Display Processing Ability 

 ̧ Four moveable and size-adjustable layers 

 ̧ Support multi-format image input 

 ̧ Support image enhancement processor  

 ̧ Support Alpha blending /anti-flicker 

 ̧ Support Hardware cursor 

 ̧ Support output color correction (luminance / hue / saturation etc) 

Display Output Ability  
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 ̧ Flexible LCD interface (CPU / Sync RGB ) 

Image Input Ability  

 ̧ CMOS sensor interface (CSI) 

Memory  

 ̧ 16-bit SDRAM controller  

ü Support DDR2 SDRAM and DDR3 SDRAM up to 533MHz 

ü Memory Capacity up to 512MB 

 ̧ 8-bit NAND Flash Controller with 2 CE and 2 RB signals 

ü Support SLC/MLC/TLC/DDR NAND 

ü 64-bit ECC 

Peripherals  

 ̧ One USB 2.0 OTG controller for general application and one USB EHCI/OHCI controller for host 

application 

 ̧ Three high-speed memory controllers supporting SD version 3.0 and eMMC version 4.3 

 ̧ One UART with only TX/RX and one UART with RTS/CTS 

 ̧ Three SPI controllers 

 ̧ Three Two-Wire Interfaces 

 ̧ IR controller supporting CIR remoter 

 ̧ 6-bit LRADC for line control 

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

 ̧ Internal 24-bit Audio Codec for 2-Ch headphone and 1-Ch microphone 

 ̧ PWM controller 

System  

 ̧ 8-Ch normal DMA and 8-Ch dedicated DMA 

 ̧ Internal 48K SRAM on chip 

 ̧ 6 asynchronic timers, 2 synchronic timers, 1 watchdog, and 2 AVS counters 
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Security  

 ̧ Security System 

 ̧ Support DES/3DES/AES encryption and decryption. 

 ̧ Support SHA-1, MD5 message digest  

 ̧ Support 160-bit hardware PRNG with 192-bit seed  

 ̧ 128-bit EFUSE chip ID 

Package  

 ̧ eLQFP176 package 
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2. Pin Description 
 

2.1. Pin Placement Table 

 ̧ Refer to A13 Datasheet for details. 

2.2. Pin Detail Description 

 ̧ Refer to A13 Datasheet for details. 
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3. Architecture  

3.1. Functional Block Diagram 

         

CPU

Cotex A8

GPU

Mali 400

VPU

1080P CODEC

SDC/MMC DRAMC
NAND/eMMC

FLASH

GPIO

KEY

AUDIO

ADC

CSI

2 Point

RTP

JTAG

USB

OTG

USB

HOST

EARPHONE

AMP

TWI

SPI

UART

SYSTEM

G-SENSOR
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PMU 

SYSTEM

32.768K

RTC

24M

Crystal

DDR2/3

 

Figure3-1 Functional Block Diagram 

 

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 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 

/ 0x01C0 4000---0x01C0 4FFF 4K 

SPI 0 0x01C0 5000---0x01C0 5FFF 4K 
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SPI 1 0x01C0 6000---0x01C0 6FFF 4K 

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

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

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

/ 0x01C0 A000---0x01C0 AFFF / 

/ 0x01C0 B000---0x01C0 BFFF / 

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

/ 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 

/ 0x01C1 2000---0x01C1 2FFF 4K 

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

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

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

/ 0x01C1 6000---0x01C1 6FFF / 

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

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

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

/ 0x01C1 A000---0x01C1 AFFF 4K 

/ 0x01C1 B000---0x01C1 BFFF 4K 

/ 0x01C1 C000---0x01C1 CFFF 4K 

/ 0x01C1 D000---0x01C1 DFFF 4K 

/ 0x01C1 E000---0x01C1 EFFF 4K 

/ 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 

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

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

IR 0x01C2 1800---0x01C2 1BFF 1K 

/ 0x01C2 1C00---0x01C2 1FFF 1K 

/ 0x01C2 2000---0x01C2 23FF 1K 

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

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

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

/ 0x01C2 3000---0x01C2 33FF / 

CPU Control 0x01C2 3400---0x01C2 37FF 1K 

SID 0x01C2 3800---0x01C2 3BFF 1K 
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/ 0x01C2 3C00---0x01C2 3FFF 1K 

/ 0x01C2 4000---0x01C2 43FF 1K 

/ 0x01C2 4400---0x01C2 47FF 1K 

/ 0x01C2 4800---0x01C2 4BFF 1K 

/ 0x01C2 4C00---0x01C2 4FFF 1K 

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

PMU 0x01C2 5400---0x01C2 57FF 1K 

/ 0x01C2 5800---0x01C2 5BFF 1K 

/ 0x01C2 5C00---0x01C2 5FFF 1K 

/ 0x01C2 6000---0x01C2 63FF 1K 

/ 0x01C2 6400---0x01C2 67FF 1K 

/ 0x01C2 6800---0x01C2 6BFF 1K 

/ 0x01C2 6C00---0x01C2 6FFF 1K 

/ 0x01C2 7000---0x01C2 73FF 1K 

/ 0x01C2 7400---0x01C2 77FF 1K 

/ 0x01C2 7800---0x01C2 7BFF 1K 

/ 0x01C2 7C00---0x01C2 7FFF 1K 

/ 0x01C2 8000---0x01C2 83FF 1K 

UART 1 0x01C2 8400---0x01C2 87FF 1K 

/ 0x01C2 8800---0x01C2 8BFF 1K 

UART 3 0x01C2 8C00---0x01C2 8FFF 1K 

/ 0x01C2 9000---0x01C2 93FF 1K 

/ 0x01C2 9400---0x01C2 97FF 1K 

/ 0x01C2 9800---0x01C2 9BFF 1K 

/ 0x01C2 9C00---0x01C2 9FFF 1K 

/ 0x01C2 A000---0x01C2 A3FF 1K 

/ 0x01C2 A300---0x01C2 A7FF 1K 

/ 0x01C2 A800---0x01C2 ABFF 1K 

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

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

/ 0x01C2 B400---0x01C2 B7FF 1K 

/ 0x01C2 B800---0x01C2 BBFF 1K 

/ 0x01C2 BC00---0x01C2 BFFF 1K 

/ 0x01C2 C000---0x01C2 C3FF 1K 

/ 0x01C2 C400---0x01C2 C7FF 1K 

/ 0x01C2 C800---0x01C2 CBFF 1K 

/ 0x01C2 CC00---0x01C2 CFFF 1K 

/ 0x01C3 0000---0x01C3 FFFF 64K 

Mali-400 0x01C4 0000---0x01C4 FFFF 64K 

Sync Timer 0x01C6 0000ð0x01C6 0FFF 4K 

SRAM C 0x01D0 0000---0x01DF FFFF Module SRAM 
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DE_FE 0x01E0 0000---0x01E1 FFFF 128K 

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

DE_BE 0x01E6 0000---0x01E6 FFFF 64K 

IEP 0x01E7 0000---0x01E7 FFFF 64K 

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

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

/ 0x01EA 0000---0x01EB FFFF 128K 

/ 0x3F50 0000---0x3F50 FFFF 64K 

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

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

4.1. Overview 

With one 32KB ROM, the A13 supports five boot methods. The system can boot sequencially from NAND 

Flash, SPI NOR Flash, SD Card and USB. However, if the external boot select pin(BSP), which is pulled up by 

an internal 50K resistor in normal state, is checked by boot code to be on low-level state after system power-on, 

the system will directly jump to boot from USB. 

 

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

No

 

Figure 4 Boot Diagram  
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5. Power Management Unit  (PMU) 
 

5.1. Overview 

The Power Management Unit (PMU) aims to reduce dynamic power consumption and static leakage current to 

extend the life of batteries in end products. This module is the central control module for CPU clock and power 

management signals in the device. 

 

5.2. PMU Register List 

Module Name Base Address 

PMU 0x01C25400 

 

Register Name Offset Description 

PMU_DVFS_CTRL_REG0 0x0000 PMU Control Register 0 

PMU_DVFS_CTRL_REG1 0x0004 PMU Control Register 1 

/ 0x0008 / 

PMU_DVFS_CTRL_REG2 0x000C PMU Control Register 2 

/ 0x0010 / 

/ 0x0014 / 

PMU_DVFS_CTRL_REG3 0x0018 PMU Control Register 3 

PMU_DVFS_TIMEOUT_CTRL_REG 0x001C PMU Timeout Control Register 

PMU_AXI_AUTO_SWT_REG0 0x0020 PMU AXI Auto Switch CLK Register0 

PMU_AXI_AUTO_SWT_REG1 0x0024 PMU AXI Auto Switch CLK Register1 

PMU_IRQ_EN_REG 0x0040 PMU IRQ Enable Register 

PMU_IRQ_STATUS_REG 0x0044 PMU IRQ Status Register 

PMU_STATUS_REG 0x0048 PMU Status Register 

PMU_CPUVDD_CTRL_REG_ADDR 0x004C PMU CPUVDD Register Address 

PMU_TWI_ADDR_REG 0x0050 PMU TWI Address 

PMU_CPUVDD_VALUE_REG 0x0054 PMU Cpuvdd Value 

PMU_CPUVDD_RAMP_CTRL_REG 0x0058 PMU CPUVDD Voltage Ramp Control 

PMU_32KHZ_CPUVDD_MIN_REG 0x005C PMU 32khz CPUVDD Minimum Value 

PMU_VF_TABLE_REG0 0x0080 CPU speed max if the vddcpu=0.70v 

PMU_VF_TABLE_REG1 0x0084 CPU speed max if the vddcpu=0.75v 

PMU_VF_TABLE_REG2 0x0088 CPU speed max if the vddcpu=0.80v 

PMU_VF_TABLE_REG3 0x008C CPU speed max if the vddcpu=0.85v 

PMU_VF_TABLE_REG4 0x0090 CPU speed max if the vddcpu=0.90v 

PMU_VF_TABLE_REG5 0x0094 CPU speed max if the vddcpu=0.95v 

PMU_VF_TABLE_REG6 0x0098 CPU speed max if the vddcpu=1.00v 

PMU_VF_TABLE_REG7 0x009C CPU speed max if the vddcpu=1.05v 
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PMU_VF_TABLE_REG8 0x00A0 CPU speed max if the vddcpu=1.10v 

PMU_VF_TABLE_REG9 0x00A4 CPU speed max if the vddcpu=1.15v 

PMU_VF_TABLE_REG10 0x00A8 CPU speed max if the vddcpu=1.20v 

PMU_VF_TABLE_REG11 0x00AC CPU speed max if the vddcpu=1.25v 

PMU_VF_TABLE_REG12 0x00B0 CPU speed max if the vddcpu=1.30v 

PMU_VF_TABLE_REG13 0x00B4 CPU speed max if the vddcpu=1.35v 

PMU_VF_TABLE_REG14 0x00B8 CPU speed max if the vddcpu=1.40v 

PMU_VF_TABLE_REG15 0x00BC CPU speed max if the vddcpu=1.45v 

PMU_VF_TABLE_REG16 0x00C0 CPU speed max if the vddcpu=1.50v 

PMU_VF_TABLE_REG17 0x00C4 CPU speed max if the vddcpu=1.55v 

PMU_VF_TABLE_REG18 0x00C8 CPU speed max if the vddcpu=1.60v 

PMU_VF_TABLE_VALID_REG 0x00CC PMUVf Table Valid Control 

PMU_VF_TABLE_INDEX_REG 0x00D0 PMU Vf Table Index 

PMU_VF_TABLE_RANGE_REG 0x00D4 PMU Vf Table Range 

PMU_SPEED_FACTOR_REG0 0x00E0 PMU Speed Factor Register 0 

PMU_SPEED_FACTOR_REG1 0x00E4 PMU Speed Factor Register 1 

PMU_SPEED_FACTOR_REG2 0x00E8 PMU Speed Factor Register 2 

CPU_IDLE_CNT_LOW_REG 0x00F0 CPU Idle Counter Low 

CPU_IDLE_CNT_HIGH_REG 0x00F4 CPU Idle Counter High 

CPU_IDLE_COUNTER_CTRL_REG 0x00F8 CPU Idle Counter Control 

CPU_IDLE_STATUS_REG 0x00FC CPU Idle Status Register 

 

5.3. PMU Register Description 

5.3.1. PMU DVFS Control Register 0 

Offset: 0x00 Register Name: PMU_DVFS_CTRL_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:18 / / / 

17:16 R/W 0x0 

DVFS_MODE_SEL. 

DVFS Mode Select. 

00: mode 0 

01: mode 1 

10: mode 2 

11: /. 

15 R/W 0x0 

AXI_DIV_AUTO_SWITCH. 

AXICLK auto switch enable. 

0: Disable, 1: Enable. 

14:13 / / / 

12 R/W 0x0 
VOLT_CHANGE_MODE. 

Voltage Change Mode 



Allwinner Technology CO., Ltd .                A13 

 

 

A13 User Manual V1.2  

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            34 

Jau.8, 2013 

 

0: normal mode 

1: maximum mode 

11:9 / / / 

8 R/W 0x0 

CLK_CHANGE_SM_MODE. 

Clock Change Smooth Mode 

0: Divide mode 

1: Gating mode. 

7 R/W 0x0 

SM_EN. 

Smooth enable. 

0: Disable, 1: Enable. 

6 R/W 0x0 

CLK_SWTH_EN. 

Clock switch enable. 

0: Disable, 1: Enable. 

5 R/W 0x0 

VOLT_CHANGE_EN. 

Voltage change enable. 

0: Disable, 1: Enable. 

4 R/W 0x0 

SPD_DET_EN. 

Speed detect enable. 

0: Disable, 1: Enable. 

3:1 / / / 

0 R/W 0x0 

DVFS_EN. 

PMU DVFS Enable. 

0: Disable 

1: Enable. 

 

5.3.2. PMU DVFS Control  Register 1(Default : 0x00001010) 

Offset: 0x04 Register Name: PMU_DVFS_CTRL_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:24 / / / 

23:8 R/W 0x10 
PLL_STAB_TIME 

PLL stable time. 

7:0 R/W 0x10 
SM_INTV_VALUE 

Smooth interval value 

 

5.3.3. PMU DVFS Control  Register 2 

Offset: 0x0C Register Name: PMU_DVFS_CTRL_REG2 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:1 / / / 

0 R/W 0x0 
VOLT_SET_EN. 

Voltage Set Enable. 
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It will be auto cleared after the voltage setting command is sent successfully. 

Set this bit to 1 will start the voltage setting (set the CPUVDD register value 

to the external PMU IC through the TWI interface). 

Note: This bit can not be set to one if the VoltageChangeEnable bit in the DVFS Ctrl register 0 is set to 1.  

 

5.3.4. PMU AXI C lock Range Register0 

Offset: 0x20 Register Name: PMU_AXI_AUTO_SWT_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:27 / / / 

26:16 R/W 0x0 
AXI_CLK_LEVEL1 

AXICLK level 1 

15:11 / / / 

10:0 R/W 0x0 
AXI_CLK_LEVEL0 

AXICLK level 0 

 

5.3.5. PMU AXI Clock Range Register1 

Offset: 0x24 Register Name: PMU_AXI_AUTO_SWT_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:27 / / / 

26:16 R/W 0x0 
AXI_CLK_LEVE3 

AXICLK level 3 

15:11 / / / 

10:0 R/W 0x0 
AXI_CLK_LEVEL2 

AXICLK level 2 

 

5.3.6. PMU DVFS Control  Register 3 

Offset: 0x18 Register Name: PMU_DVFS_CTRL_REG3 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 / / / 

 

5.3.7. PMU DVFS TimeOut Control  Register(Default : 0x00000027) 

Offset: 0x1C Register Name: PMU_DVFS_TIMEOUT_CTRL_REG  

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:6 / /  

5:0 R/W 0x27 

DVFS_TIMEOUT. 

DVFS operate on TWI timeout cycles in TWI peripheral clock. 

0:      1 cycle 
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éé 

0x27:  40 cycles 

éé 

0x3F:  64 cycles 

 

5.3.8. PMU IRQ En Register 

Offset: 0x40 Register Name: PMU_IRQ_EN_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:13 / / / 

12 R/W 0x0 

VOLT_DET_ERR_IRQ_EN. 

Voltage Detect Error IRQ Enable. 

0: Disable 

1: Enable. 

11 R/W 0x0 

DVFS_CLK_SWTH_ERR_IRQ_EN. 

DVFS Clock Switch Operation Error IRQ Enable. 

0: Disable 

1: Enable. 

10 R/W 0x0 

DVFS_VOLT_CHANGE_ERR_EN. 

DVFS Voltage Change Error Enable. 

0: Disable, 

1: Enable. 

9 R/W 0x0 

DVFS_SPD_DET_ERR_IRQ_EN. 

DVFS Speed Detect Error IRQ Enable. 

0: Disable 

1: Enable. 

8:5 / / / 

4 R/W 0x0 

VOLT_DET_FIN_IRQ_EN. 

Voltage Detect Finished IRQ Enable. 

0: Disable 

1: Enable. 

3 R/W 0x0 

DVFS_CLK_SWT_FIN_IRQ_EN. 

DVFS Clock Switch Operation Finished IRQ Enable. 

0: Disable 

1: Enable. 

2 R/W 0x0 

DVFS_VOLT_CHANGE_FIN_EN. 

DVFS Voltage Change Finished Enable. 

0: Disable, 

1: Enable. 

1 R/W 0x0 

DVFS_SPD_DET_FIN_IRQ_EN. 

DVFS Speed Detect Finished IRQ Enable. 

0: Disable, 



Allwinner Technology CO., Ltd .                A13 

 

 

A13 User Manual V1.2  

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            37 

Jau.8, 2013 

 

1: Enable. 

0 R/W 0x0 

DVFS_FIN_IRQ_EN. 

DVFS Finished IRQ Enable. 

0: Disable 

1: Enable. 

 

5.3.9. PMU IRQ Status Register 

Offset: 0x44 Register Name: PMU_IRQ_STATUS_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:13 / / / 

12 R/W 0x0 

VOLT_DET_ERR_IRQ_PEND. 

Voltage Detect Error IRQ Pending. 

0: No effect, 

1: Pending. Set one to this bit will clear it... 

11 R/W 0x0 

DVFS_CLK_SWT_ERR_IRQ_PEND. 

DVFS Clock Switch Operation Error IRQ Pending. 

0: No effect, 

1: Pending. Set one to this bit will clear it. 

10 R/W 0x0 

DVFS_VOLT_CHANGE_ERR_PEND. 

DVFS Voltage Change Error Pending. 

0: No effect, 

1: Pending. Set one to this bit will clear it. 

9 R/W 0x0 

DVFS_SPD_DET_ERR_IRQ_PEND. 

DVFS Speed Detect Error IRQ Pending. 

0: No effect, 

1: Pending. Set one to this bit will clear it. 

8:5 / / / 

4 R/W 0x0 

VOLT_DET_FIN_IRQ_PEND. 

Voltage Detect Finished IRQ Pending. 

0: No effect, 

1: Pending. Set one to this bit will clear it. 

3 R/W 0x0 

DVFS_CLK_SWT_FIN_IRQ_PEND. 

DVFS Clock Switch Operation Finished IRQ Pending. 

0: No effect, 

1: Pending. Set one to this bit will clear it. 

2 R/W 0x0 

DVFS_VOLT_CHANGE_FIN_PEND. 

DVFS Voltage Change Finished Pending. 

0: No effect, 

1: Pending. Set one to this bit will clear it. 

1 R/W 0x0 
DVFS_SPD_DET_FIN_IRQ_PEND. 

DVFS Speed Detect Finished IRQ Pending. 
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0: No effect, 

1: Pending. Set one to this bit will clear it. 

0 R/W 0x0 

DVFS_FIN_IRQ_PEND. 

DVFS Finished IRQ Pending. 

0: No effect, 

1: Pending. Set one to this bit will clear it. 

 

5.3.10. PMU Status Register 

Offset: 0x48 Register Name: PMU_STATUS_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:1 / / / 

0 R/W 0x0 

DVFS_BUSY. 

DVFS Busy. 

0: no effect 

1: DVFS is busy. 

 

5.3.11. PMU CPUVDD DCDC Control Register Address(Default : 0x00000023) 

Offset: 0x4C Register Name: PMU_CPUVDD_CTRL_REG_ADDR 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8 / / /. 

7:0 R/W 0x23 
CPUVDD_CTRL_REG_ADDR. 

PMU CPUVDD DCDC Control Register address. 

 

5.3.12. PMU TWI Address(Default : 0x00000068) 

Offset: 0x50 Register Name: PMU_TWI_ADDR_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8 / / /. 

7:0 R/W 0x68 
PMU_TWI_ADDR. 

PMU TWI address set. 

 

5.3.13. PMU CPUVDD Value(Default : 0x00000016) 

Offset: 0x54 Register Name: PMU_CPUVDD_VALUE_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8 / / /. 

7:0 R/W 0x16 

CPUVDD_DEFAULT. 

PMU CPUVDD Default Value 

0x00 = 0.70v 
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0x02 = 0.75v 

0x04 = 0.80v 

0x06 = 0.85v 

0x08 = 0.90v 

0x0A = 0.95v 

0x0C = 1.00v 

0x0E = 1.05v 

0x10 = 1.10v 

0x12 = 1.15v 

0x14 = 1.20v 

0x16 = 1.25v 

0x18 = 1.30v 

0x1A = 1.35v 

0x1C = 1.40v 

0x1E = 1.45v 

0x20 = 1.50v 

0x22 = 1.55v 

0x24 = 1.60v 

Note: This register can be modified by PMU DVFS. 

 

5.3.14. PMU CPUVDD Voltage Ramp Control in DVM  

Offset: 0x58 Register Name: PMU_CPUVDD_RAMP_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:1 / / /. 

0 R/W 0x0 

CPUVDD_VOLT_RAMP_CTRL. 

CPUvdd voltage ramp control in DVM  

0 = 15.625us 

1 = 31.25us 

Note: If the cpuvdd voltage ramp control in the external PMU is changed by the CPU, the CPU should also 

modify this to be the same in the PMU. 

 

5.3.15. PMU 32KHz CPUVDD Minimum Value(Default  : 0x0000000C) 

Offset: 0x5C Register Name: PMU_32KHZ_CPUVDD_MIN_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8 / / /. 

7:0 R/W 0xc 

CPUVDD_32KHZ_MIN_VALUE. 

PMU CPUVDD Default Value 

0x00 = 0.70v 

0x02 = 0.75v 

0x04 = 0.80v 
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0x06 = 0.85v 

0x08 = 0.90v 

0x0A = 0.95v 

0x0C = 1.00v 

0x0E = 1.05v 

0x10 = 1.10v 

0x12 = 1.15v 

0x14 = 1.20v 

0x16 = 1.25v 

0x18 = 1.30v 

0x1A = 1.35v 

0x1C = 1.40v 

0x1E = 1.45v 

0x20 = 1.50v 

0x22 = 1.55v 

0x24 = 1.60v 

 

5.3.16. PMU VF Table Register 0 

Offset: 0x80 Register Name: PMU_VF_TABLE_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_070. 

CPU max frequency if cpuvdd=0.7v (unit: MHz) 

This register can only be written if the DVFS function is disabled. 

   

5.3.17. PMU VF Table Register 1 

Offset: 0x84 Register Name: PMU_VF_TABLE_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_075. 

CPU max frequency if cpuvdd=0.75v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.18. PMU VF Table Register 2 

Offset: 0x88 Register Name: PMU_VF_TABLE_REG2 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 
CPU_MAX_FREQ_080. 

CPU max frequency if cpuvdd=0.8v (unit: MHz). 
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This register can only be written if the DVFS function is disabled. 

 

5.3.19. PMU VF Table Register 3 

Offset: 0x8C Register Name: PMU_VF_TABLE_REG3 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_085. 

CPU max frequency if cpuvdd=0.85v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.20. PMU VF Table Register 4 

Offset: 0x90 Register Name: PMU_VF_TABLE_REG4 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_090. 

CPU max frequency if vddcpu=0.9v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.21. PMU VF Table Register 5 

Offset: 0x94 Register Name: PMU_VF_TABLE_REG5 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_095. 

CPU max frequency if cpuvdd=0.95v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.22. PMU VF Table Register 6 

Offset: 0x98 Register Name: PMU_VF_TABLE_REG6 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_100. 

CPU max frequency if cpuvdd=1.0v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.23. PMU VF Table Register 7 

Offset: 0x9C Register Name: PMU_VF_TABLE_REG7 

Bit Read/Wr Default/ Description 
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ite Hex 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_105. 

CPU max frequency if cpuvdd=1.05v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.24. PMU VF Table Register 8 

Offset: 0xA0 Register Name: PMU_VF_TABLE_REG8 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_110. 

CPU max frequency if cpuvdd=1.1v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.25. PMU VF Table Register 9 

Offset: 0xA4 Register Name: PMU_VF_TABLE_REG9 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_115. 

CPU max frequency if cpuvdd=1.15v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.26. PMU VF Table Register 10 

Offset: 0xA8 Register Name: PMU_VF_TABLE_REG10 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_120. 

CPU max frequency if cpuvdd=1.2v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.27. PMU VF Table Register 11 

Offset: 0xAC Register Name: PMU_VF_TABLE_REG11 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_125. 

CPU max frequency if cpuvdd=1.25v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 
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5.3.28. PMU VF Table Register 12 

Offset: 0xB0 Register Name: PMU_VF_TABLE_REG12 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_130. 

CPU max frequency if cpuvdd=1.3v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.29. PMU VF Table Register 13 

Offset: 0xB4 Register Name: PMU_VF_TABLE_REG13 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / /. 

10:0 R/W x 

CPU_MAX_FREQ_135. 

CPU max frequency if cpuvdd=1.35v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.30. PMU VF Table Register 14 

Offset: 0xB8 Register Name: PMU_VF_TABLE_REG14 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / /. 

10:0 R/W x 

CPU_MAX_FREQ_140. 

CPU max frequency if cpuvdd=1.4v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.31. PMU VF Table Register 15 

Offset: 0xBC Register Name: PMU_VF_TABLE_REG15 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / /. 

10:0 R/W x 

CPU_MAX_FREQ_145. 

CPU max frequency if cpuvdd=1.45v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.32. PMU VF Table Register 16 

Offset: 0xC0 Register Name: PMU_VF_TABLE_REG16 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 
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10:0 R/W x 

CPU_MAX_FREQ_150. 

CPU max frequency if cpuvdd=1.5v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.33. PMU VF Table Register 17 

Offset: 0xC4 Register Name: PMU_VF_TABLE_REG17 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_155. 

CPU max frequency if cpuvdd=1.55v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.34. PMU VF Table Register 18 

Offset: 0xC8 Register Name: PMU_VF_TABLE_REG18 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:11 / / / 

10:0 R/W x 

CPU_MAX_FREQ_160. 

CPU max frequency if cpuvdd=1.6v (unit: MHz). 

This register can only be written if the DVFS function is disabled. 

 

5.3.35. PMU VF Table Valid  Register 

Offset: 0xCC Register Name: PMU_VF_TABLE_VALID_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:16 R/W 0x0 / 

15:6 / / / 

5 R/W 0x1 

VF_TABLE_18_VALID. 

PMU V-F Table Register 18 valid. 

0: valid, 

1: invalid. 

4 R/W 0x1 

VF_TABLE_17_VALID. 

PMU V-F Table Register 17 valid. 

0: valid 

1: invalid 

3 R/W 0x1 

VF_TABLE_16_VALID. 

PMU V-F Table Register 16 valid. 

0: valid 

1: invalid 

2 R/W 0x1 
VF_TABLE_15_VALID. 

PMU V-F Table Register 15 valid. 
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0: valid 

1: invalid 

1 R/W 0x0 

VF_TABLE_14_VALID. 

PMU V-F Table Register 14 valid. 

0: valid 

1: invalid 

0 R/W 0x0 

VF_TABLE_13_VALID. 

PMU V-F Table Register 13 valid. 

0: valid 

1: invalid 

 

5.3.36. PMU VF Table Index Register 

Offset: 0xD0 Register Name: PMU_VF_TABLE_INDEX_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:2 / / / 

1:0 R/W 0x0 

VF_TABLE_IDX. 

PMU V-F Table Index. 

00:  

01 

10 

11 

 

5.3.37. PMU VF Table Range Register 

Offset: 0xD4 Register Name: PMU_VF_TABLE_RANGE_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:24 / / / 

23:16 R/W 0x0 
VF_TABLE_RNG2. 

PMU V-F Table Range 2. 

15:8 R/W 0x0 
VF_TABLE_RNG1. 

PMU V-F Table Range 1. 

7:0 R/W 0x0 
VF_TABLE_RNG0. 

PMU V-F Table Range 0. 

 

5.3.38. PMU Speed Factor Register 0 

Offset: 0xE0 Register Name: PMU_SPEED_FACTOR_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 

SPD_DET_EN. 

Speed Detect Enable. 

0: Disable, 
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1: Enable 

30 R/W 0x0 

SPD_DET_MODE. 

Speed Detect Mode. 

0: single mode 

1: continuous mode 

29:28 R/W 0x0 

SPD_DET_SPDUP_FACTOR. 

Speed Detect Speed Up Factor 

Set these bits to non-zero value can speed up the scan operation 

00: lowest 

é 

11: fastest 

27:17 / / / 

16 R 0x0 

SPD_DET_SCN_FIN. 

Speed Detect Scan Finished 

0: no effect, 

1: scan finished. 

15:8 R 0x0 

SPD_DET_FACTOR1 

Speed Detect Factor 1 

This number indicates the delay length equivalent to input clock period x2 

7:0 R 0x0 

SPD_DET_FACTOR0. 

Speed Detect Factor 0 

This number indicates the delay length equivalent to input clock period x1 

 

5.3.39. PMU Speed Factor Register 1 

Offset: 0xE4 Register Name: PMU_SPEED_FACTOR_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 

SPD_DET_EN. 

Speed Detect Enable. 

0: Disable, 

1: Enable 

30 R/W 0x0 

SPD_DET_MODE. 

Speed Detect Mode. 

0: single mode 

1: continuous mode 

29:28 R/W 0x0 

SPD_DET_SPDUP_FACTOR 

Speed Detect Speed Up Factor 

Set these bits to non-zero value can speed up the scan operation 

00: lowest 

é 

11: fastest 

27:17 / / / 
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16 R 0x0 

SPD_DET_SCN_FIN 

Speed Detect Scan Finished 

0: no effect, 

1: scan finished. 

15:8 R 0x0 

SPD_DET_FACTOR1. 

Speed Detect Factor 1 

This number indicates the delay length equivalent to input clock period x2 

7:0 R 0x0 

SPD_DET_FACTOR0. 

Speed Detect Factor 0 

This number indicates the delay length equivalent to input clock period x1 

 

5.3.40. PMU Speed Factor Register 2 

Offset: 0xE8 Register Name: PMU_SPEED_FACTOR_REG2 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 

SPD_DET_EN. 

Speed Detect Enable. 

0: Disable, 

1: Enable 

30 R/W 0x0 

SPD_DET_MODE. 

Speed Detect Mode. 

0: single mode 

1: continuous mode 

29:28 R/W 0x0 

SPD_DET_SPDUP_FACTOR 

Speed Detect Speed Up Factor 

Set these bits to non-zero value can speed up the scan operation 

00: lowest 

é 

11: fastest 

27:17 / / / 

16 R 0x0 

SPD_DET_SCN_FIN 

Speed Detect Scan Finished 

0: no effect, 

1: scan finished. 

15:8 R 0x0 

SPD_DET_FACTOR1. 

Speed Detect Factor 1 

This number indicates the delay length equivalent to input clock period x2 

7:0 R 0x0 

SPD_DET_FACTOR0 

Speed Detect Factor 0 

This number indicates the delay length equivalent to input clock period x1 
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5.3.41. CPU Idle Counter Low Register (Default: 0x00000000) 

Offset: 0XF0 Register Name: CPU_IDLE_CNT_LOW_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

CPU_IDLE_CNT_LO 

CPU Idle Counter [31:0]. 

This counter clock source is 24MHz. If CPU is in idle state, the counter will 

count up in the clock of 24MHz. 

Any write to this register will clear this register and the CPU idle counter 

high register. 

 

5.3.42. CPU Idle Counter High Register (Default: 0x00000000) 

Offset: 0xF4 Register Name: CPU_IDLE_CNT_HIGH_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

CPU_IDLE_CNT_HI. 

CPU Idle Counter [63:32]. 

Any write to this register will clear this register and the CPU idle counter low 

register. 

 

5.3.43. CPU Idle Control  Register (Default: 0x00000000) 

Offset: 0xF8 Register Name: CPU_IDLE_COUNTER_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8 / / / 

7 R/W 0x0 

CPU_IDLE_AUTO_SWTH_EN. 

CPU idle enter/exit, clk auto switch enable. 

0: disable, 1: enable. 

If the CPU enter the idle mode and this bit is set, the ccu will auto switch the 

CPU clock divide ratio to /8. 

If the CPU exit the idle mode and this bit is set, the ccu will auto switch the 

CPU clock divide ratio from /8 to /1 with 4 steps. 

6:3 / / / 

2 R/W 0x0 

CPU_IDLE_CNT_EN. 

CPU idle counter enable. 

0: disable 

1: enable. 

1 R/W 0x0 

CPU_IDLE_RL_EN. 

CPU idle Counter Read Latch Enable. 

0: no effect, 1: to latch the idle Counter to the Low/Hi registers and it will 

change to zero after the registers are latched. 

0 R/W 0x0 CPU_IDLE_CNT_CLR_EN. 
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CPU idle Counter Clear Enable. 

0: no effect, 1: to clear the idle Counter Low/Hi registers and it will change to 

zero after the registers are cleared. 

 

5.3.44. CPU Idle Status Register (Default: 0x00000000) 

Offset: 0xFC Register Name: CPU_IDLE_STATUS_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:1 / / / 

0 R/W 0x0 

CPU_IDLE_STA. 

CPU idle exit finished pending. 

0: no effect, 

1: idle exit finished. 

Set 1 to this bit will clear it. 
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6. Clock Control  Module (CCM)  

6.1. Overview 

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

24-MHz crystal is mandatory and to generate input clock source for PLLs and main digital blocks.  

In order to provide high performance, low-power consumption and user-friendly interfaces, the chip includes 

several clock domains: CPU clock, AHB clock, APB clock and special clock. See details in the following 

table. 

 

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 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 
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6.2. Clock Tree Diagram 

PLL 2
         OUT =  22.5792MHz/24.576MHz

PLL 1(240MHz-2GHz)
               OUT =( 24MHz*N*K)/(M*P)

               N:0-31

               K:1-4

               M:1-4

               P:1/2/4/8

PLL 3(27MHz-381MHz)
         OUT =  3MHz*M   (Integer mode)

         OUT =  270MHz/297MHz(Fractional)

         M:9-127

PLL 4(240MHz-2GHz)
         OUT =  (24MHz*N*K)/(M*P)

         N:0-31

         K:1-4

         M:1-4

         P:1/2/4/8

PLL 5(240MHz-2GHz)
         OUT = ( 24MHz*N*K)/M

         OUT = (24MHz*N*K)/P

         N:0-31

         K:1-4

         M:1-4

         P:1/2/4/8

PLL 6
     Fixed To 1.2GHZ

PLL 7(27MHz-381MHz)
     OUT =  3MHz*M   (Integer mode)

     OUT =  270MHz/297MHz(Fractional)

     M:9-127

24MHz
X

PLL1OUT

PLL2OUT

PLL3OUT

PLL4OUT

PLL5OUT

PLL6OUT

PLL7OUT

 

Figure 6-1 Clock Generation from PLL Outputs 
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Figure 6-2 Bus Clock Generation Part 1 
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PLL3x1
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Figure6-3 Bus Clock Generation Part 2 

 

6.3. CCM Register List  

Module Name Base Address 

CCM 0x01C20000 

 

Register Name Offset Description 
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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 

/ 0x0014 / 

PLL4_CFG_REG 0x0018 PLL4 Control 

/ 0x001C / 

PLL5_CFG_REG 0x0020 PLL5 Control 

PLL5_TUN_REG 0x0024 PLL5 Tuning 

PLL6_CFG_REG 0x0028 PLL6 Control 

/ 0x002C PLL6 Tuning 

PLL7_CFG_REG 0x0030 / 

/ 0x0034 / 

PLL1_TUN2_REG 0x0038 PLL1 Tuning2 

PLL5_TUN2_REG 0x003C PLL5 Tuning2 

/ 0x004C / 

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 Divider 

AXI_GATING_REG 0x005C AXI Module Clock Gating 

AHB_GATING_REG0 0x0060 AHB Module Clock Gating 0 

AHB_GATING_REG1 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 Nand Flash Clock 

/ 0x0084 / 

SD0_SCLK_CFG_REG 0x0088 SD0 Clock 

SD1_SCLK_CFG_REG 0x008C SD1 Clock 

SD2_SCLK_CFG_REG 0x0090 SD2 Clock 

/ 0x0094 / 

/ 0x0098 / 

SS_SCLK_CFG_REG 0x009C Security System Clock 

SPI 0_SCLK_CFG_REG 0x00A0 SPI0 Clock 

SPI 1_SCLK_CFG_REG 0x00A4 SPI1 Clock 

SPI 2_SCLK_CFG_REG 0x00A8 SPI2 Clock 

/ 0x00AC / 

IR_SCLK_CFG_REG 0x00B0 IR Clock 

/ 0x00B4 / 

/ 0x00B8 / 

/ 0x00BC / 
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/ 0x00C0 / 

/ 0x00C4 / 

/ 0x00C8 / 

/ 0x00CC / 

/ 0x00D0 / 

/ 0x00D4 / 

DRAM_SCLK_CFG_REG 0x0100 DRAM Clock 

BE_CFG_REG 0x0104 Display Engine Backend Clock 

/ 0x0108  

FE_CFG_REG 0x010C Display Engine Front End Clock 

/ 0x0110 / 

/ 0x0114 / 

/ 0x0118  

/ 0x011C / 

/ 0x0120 / 

/ 0x0124 / 

/ 0x0128 / 

LCD_CH1_CFG_REG 0x012C LCD Channel1 Clock 

/ 0x0130 / 

CSI_CFG_REG 0x0134 CSI Clock 

/ 0x0138 / 

VE_CFG_REG 0x013C Video Engine Clock 

AUDIO_CODEC_SCLK_CFG_REG 0x0140 Audio Codec Gating Special Clock 

AVS_SCLK_CFG_REG 0x0144 AVS Gating Special Clock 

/ 0x0148 / 

/ 0x014C / 

/ 0x0150 / 

MALI_CLOCK_CFG_REG 0x0154 Mali400 Gating Special Clock 

/ 0x0158 / 

MBUS_SCLK_CFG_REG 0x015C MBUS Gating Clock 

IEP_SCLK_CFG_REG 0x0160 IEP Gating Clock 

 

6.4. CCM Register Description   

6.4.1. PLL1-Core (Default: 0x21005000)  

Offset: 0x00 Register Name: PLL1_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
  Description 

31 R/W 0x0 

PLL1_Enable.  

0: Disable, 1: Enable. 

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

30:18 / / / 

17:16 R/W 0x0 

PLL1_OUT_EXT_DIVP. 

PLL1 Output external divider P. 

The range is 1/2/4/8. 

15:13 / / /. 

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 / 

2 R/W 0x0 / 

1:0 R/W 0x0 

PLL1_FACTOR_M. 

PLL1 Factor M. (M=Factor + 1 ) 

The range is from 1 to 4. 

 

6.4.2. PLL1-Tuning (Default: 0x0A101000) 

Offset: 0x04 Register Name: PLL1_TUN_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
  Description 

31:28 / / / 

27 R/W 0x1 / 

26 R/W 0x0 / 

25:23 R/W 0x4 / 

22:16 R/W 0x10 / 

15 R/W 0x0 / 

14:8 R/W 0x10 / 

7 R/W 0x0 / 

6:0 R 0x0 / 
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6.4.3. PLL2-Audio (Default: 0x08100010) 

Offset: 0x08 Register Name: PLL2_CFG_REG 

Bit 
Read/Wr

ite 

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-divider [3:0]. 

0000:  0x1 

éé 

1111:  0x10 

25:21 R/W 0x0 / 

20:16 R/W 0x10 / 

15 / / / 

14:8 R/W 0x0 

PLL2_Factor_N. 

PLL2 Factor N. 

Factor=0, N=1; 

Factor=1, N=1; 

éé 

Factor=0x7F, N=0x7F; 

7:5 / / / 

4:0 R/W 0x10 

PLL2_PRE_DIV. 

PLL2 pre-divider [4:0]. 

00000:  0x1 

éé 

11111:  0x20 

 

6.4.4. PLL2-Tuning (Default: 0x00000000) 

Offset: 0x0C Register Name: PLL2_TUN_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
  Description 

31 R/W 0x0 / 

30:29 R/W 0x0 / 

28:20 R/W 0x0 / 

19 / / / 
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18:17 R/W 0x0 / 

16:0 R/W 0x0 / 

 

6.4.5. PLL3-Video (Default: 0x0010D063) 

Offset: 0x10 Register Name: PLL3_CFG_REG 

Bit 
Read/Wr

ite 

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. 

30:27 / / / 

26:24 R/W 0x0 / 

23:21 / / / 

20:16 R/W 0x10 / 

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 / / / 

12:8 R/W 0x10 / 

7 / / / 

6:0 R/W 0x63 

PLL3_FACTOR_M. 

PLL3 Factor M. 

The range is from 9 to 127. 

 

6.4.6. PLL4-VE (Default: 0x21081000) 

Offset: 0x18 Register Name: PLL4_CFG_REG 

Bit 
Read/Wr

ite 

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. 

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

29:25 R/W 0x10 / 

24:20 R/W 0x10 / 

19 R/W 0x1 / 

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 / / / 

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. 

 

6.4.7. PLL5-DDR (Default: 0x11049280) 

Offset: 0x20 Register Name: PLL5_CFG_REG 

Bit 
Read/Wr

ite 

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. 

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

29 R/W 0x0 
DDR_CLK_OUT_EN. 

DDR clock output en. 
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28:25 R/W 0x8 / 

24:20 R/W 0x10 / 

19 R/W 0x0 / 

18 R/W 0x1 / 

17:16 R/W 0x0 

PLL5_OUT_EXT_DIV_P. 

PLL5 Output External Divider P. 

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

15:13 R/W 0x4 / 

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 / / / 

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. 

 

6.4.8. PLL5-Tuning (Default: 0x14880000) 

Offset: 0x24 Register Name: PLL5_TUN_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
  Description 

31:0 / / / 

 

6.4.9. PLL6 (Default: 0x21009931) 

Offset: 0x28 Register Name: PLL6_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
  Description 

31 R/W 0x0 

PLL6_Enable.  

0: Disable, 1: Enable. 

Output =(24MHz*N*K)/M/2 

Note: the output 24MHz*N*K clock must be in the range of 240MHz~3GHz 

if the bypass is disabled. 



Allwinner Technology CO., Ltd .                A13 

 

 

A13 User Manual V1.2  

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            61 

Jau.8, 2013 

 

Its default is 1200MHz. 

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. 

29:13 / / / 

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 

7:6 / / PLL6 damping factor control [1:0]. 

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. 

 

6.4.10. PLL7 (Default: 0x0010D063) 

Offset: 0x30 Register Name: PLL7_CFG_REG 

Bit 
Read/Wr

ite 

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. 

30:16 / / / 

15 R/W 0x1 

PLL7_MODE_SEL. 

PLL7 mode select. 

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. 
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6.4.11. PLL1-Tuning2 (Default: 0x00000000) 

Offset: 0x38 Register Name: PLL1_TUN2_REG 

Bit 
Read/Wr

ite 

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. 

 

6.4.12. PLL5-Tuning2 (Default: 0x00000000) 

Offset: 0x3C Register Name: PLL5_TUN2_REG 

Bit 
Read/Wr

ite 

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. 
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00: 31.5KHz 

01: 32KHz 

10: 32.5KHz 

11: 33KHz 

16:0 R/W 0x0 
WAVE_BOT. 

Wave Bottom. 

 

6.4.13. OSC24M (Default: 0x00138013) 

Offset: 0x50 Register Name: OSC24M_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
  Description 

31:24 R/W 0x0 / 

23:18 / / / 

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. 

14:2 / / / 

1 R/W 0x1 
OSC24M_GSM. 

OSC24M GSM. 

0 R/W 0x1 

OSC24M_EN. 

OSC24M Enable.  

0: Disable, 1: Enable. 

 

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

Offset: 0x54 Register Name: CPU_AHB_APB0_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:18 / / / 

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 
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cycles. 

15:10 / / / 

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 R/W 0x0 

AHB_CLK_SRC_SEL. 

00: AXI 

01: CPUCLK 

10: PLL6/2 

11:  

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 

11: /4 

 

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

Offset: 0x58 Register Name: APB1_CLK_DIV_REG 

Bit 
Read/W

rite 

Default

/Hex 
Description 

31:26 / / / 

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, and SCR). 

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

 

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

Offset: 0x5C Register Name: AXI_GATING_REG 

Bit 
Read/W

rite 

Default

/Hex 
Description 

31:1 / / / 

0 R/W 0x0 
DRAM_AXI_GATING. 

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

 

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

Offset: 0x60 Register Name: AHB_GATING_REG0 

Bit 
Read/W

rite 

Default

/Hex 
Description 

31:29 / / / 

28 R/W 0x0 
STIMER_AHB_GATING. 

Gating AHB Clock for Sync timer (0: mask, 1: pass). 

27 / / / 

26 R/W 0x0 / 

25:23 / / / 

22 R/W 0x0 
SPI2_AHB_GATING. 

Gating AHB Clock for SPI2 (0: mask, 1: pass). 

21 R/W 0x0 
SPI1_AHB_GATING. 

Gating AHB Clock for SPI1 (0: mask, 1: pass). 

20 R/W 0x0 
SPI0_AHB_GATING. 

Gating AHB Clock for SPI0 (0: mask, 1: pass). 

19 / / / 

18 R/W 0x0 / 

17 R/W 0x0 / 

16:15 / / / 

14 R/W 0x0 
SDRAM_AHB_GATING. 

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

13 R/W 0x0 
NAND_AHB_GATING. 

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

11 / / / 

10 R/W 0x0 
SD2_AHB_GATING. 

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

9 R/W 0x0 
SD1_AHB_GATING. 

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

8 R/W 0x0 
SD0_AHB_GATING. 

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

7 R/W 0x0 
BIST_AHB_GATING. 

Gating AHB Clock for BIST (0: mask, 1: pass). 

6 R/W 0x0 
DMA_AHB_GATING. 

Gating AHB Clock for DMA (0: mask, 1: pass). 

5 R/W 0x0 
SS_AHB_GATING. 

Gating AHB Clock for SS (0: mask, 1: pass). 

4:3 / / / 

2 R/W 0x0 
OHCI_AHB_GATING. 

Gating AHB Clock for USB OHCI (0: mask, 1: pass). 

1 R/W 0x0 
EHCI_AHB_GATING. 

Gating AHB Clock for USB EHCI (0: mask, 1: pass). 

0 R/W 0x0 
USBOTG_AHB_GATING. 

Gating AHB Clock for USB OTG (0: mask, 1: pass). 

 

6.4.18. AHB Module Clock Gating Register 1(Default: 0x00000000) 

Offset: 0x64 Register Name: AHB_GATING_REG1 

Bit 
Read/W

rite 

Default

/Hex 
Description 

31:21 / / / 

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

19 R/W 0x0 
IEP_AHB_GATING. 

Gating AHB Clock for IEP (0: mask, 1: pass). 

18:15 / / / 

14 R/W 0x0 
FE_AHB_GATING. 

Gating AHB Clock for DE-FE (0: mask, 1: pass). 

13 / / / 

12 R/W 0x0 
BE_AHB_GATING. 

Gating AHB Clock for DE-BE (0: mask, 1: pass). 

11 R/W 0x0 / 

10:9 / / / 

8 R/W 0x0 
CSI_AHB_GATING. 

Gating AHB Clock for CSI (0: mask, 1: pass). 

7:5 / / / 
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4 R/W 0x0 
LCD_AHB_GATING. 

Gating AHB Clock for LCD (0: mask, 1: pass). 

3 / / / 

2 R/W 0x0 / 

1 / / / 

0 R/W 0x0 
VE_AHB_GATING. 

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

 

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

Offset: 0x68 Register Name: APB0_GATING_REG 

Bit 
Read/W

rite 

Default

/Hex 
Description 

31:11 / / / 

10 R/W 0x0 / 

9:7 / / / 

6 R/W 0x0 
IR_APB_GATING. 

Gating APB Clock for IR (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 / 

2 / / / 

1 R/W 0x0 / 

0 R/W 0x0 
CODEC_APB_GATING. 

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

 

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

Offset: 0x6C Register Name: APB1_GATING_REG 

Bit 
Read/W

rite 

Default

/Hex 
Description 

31:24 / / / 

23 / / / 

22 / / / 

21 / / / 

20 / / / 

19 R/W 0x0 
UART3_APB_GATING. 

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

18 R/W 0x0 / 

17 R/W 0x0 
UART1_APB_GATING. 

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

16 R/W 0x0 / 
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15:8 / / / 

7 / / / 

6 / / / 

5 / / / 

4 / / / 

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). 

 

6.4.21. NAND Clock (Default: 0x00000000)  

Offset: 0x80 Register Name: NAND_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

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. 

 

6.4.22. SD0 Clock (Default: 0x00000000) 

Offset: 0x88 Register Name: SD0_SCLK_CFG_REG 
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Bit 
Read/Wr

ite 

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. 

 

6.4.23. SD1 Clock (Default: 0x00000000) 

Offset: 0x8C Register Name: SD1_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

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) 
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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. SD2 Clock (Default: 0x00000000) 

Offset: 0x90 Register Name: SD2_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

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. 

 

6.4.25. SS Clock (Default: 0x00000000) 

Offset: 0x9C Register Name: SS_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

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. 

 

6.4.26. SPI0 Clock (Default: 0x00000000) 

Offset: 0xA0 Register Name: SPI 0_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

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. SPI1 Clock (Default: 0x00000000) 

Offset: 0xA4 Register Name: SPI1_SCLK_CFG_REG 

Bit Read/Wr Default/ Description 
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ite Hex 

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. 

 

6.4.28. SPI2 Clock (Default: 0x00000000) 

Offset: 0xA8 Register Name: SPI2_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

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_M. 

Clock pre-divide ratio (n) 

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

 

6.4.29. IR Clock (Default: 0x00000000) 

Offset: 0xB0 Register Name: IR_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

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 16. 

 

6.4.30. USB Clock (Default: 0x00000000) 

Offset: 0xCC Register Name: USBPHY_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:10 / / / 

9 R/W 0x0 

USBPHY1_CLK_GATING. 

Gating Special Clock for USB PHY1 

0: Clock is OFF 

1: Clock is ON 

8 R/W 0x0 

USBPHY0_CLK_GATING. 

Gating Special Clock for USB PHY0 

0: Clock is OFF 
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1: Clock is ON 

7 / / / 

6 R/W 0x0 

OHCI_SCLK_GATING. 

Gating Special Clock for OHCI  

0: Clock is OFF 

1: Clock is ON 

5 / / / 

4 / / / 

3 / / / 

2 / / / 

1 R/W 0x0 

USBPHY1_RST_CTRL. 

USB PHY1 Reset Control 

0: Reset valid 

1: Reset invalid 

0 R/W 0x0 

USBPHY0_RST_CTRL. 

USB PHY0 Reset Control 

0: Reset valid 

1: Reset invalid 

 

6.4.31. DRAM CLK ( Default: 0x00000000) 

Offset: 0x100 Register Name: DRAM_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 
IEP_DCLK_GATING. 

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

30 / / / 

29 R/W 0x0 
ACE_DCLK_GATING. 

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

28 / / / 

27 / / / 

26 R/W 0x0 
BE_DCLK_GATING. 

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

25 R/W 0x0 
FE_DCLK_GATING. 

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

24 / / / 

23:16 / / / 

15 / / / 

14:7 / / / 

6 / / / 

5 R/W 0x0 / 

4 / / / 
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3 R/W 0x0 / 

2 / / / 

1 R/W 0x0 
CSI_DCLK_GATING. 

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

0 R/W 0x0 
VE_DCLK_GATING. 

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

 

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

Offset: 0x104 Register Name: BE_CFG_REG 

Bit 
Read/Wr

ite 

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 

BE_RST. 

DE-BE 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. 

 

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

Offset: 0x10C Register Name: FE_CFG_REG 

Bit 
Read/Wr

ite 

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. 
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30 R/W 0x0 

FE_RST. 

DE-FE 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. 

 

6.4.34. LCD CH1 Clock (Default: 0x00000000) 

Offset: 0x12C Register Name: LCD_CH1_CFG_REG 

Bit 
Read/Wr

ite 

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 R/W 0x0 / 

15 / / 

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. 
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Special Clock 1 Source Select. 

0: Special Clock 2 

1: Special 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. 

 

6.4.35. CSI Clock (Default: 0x00000000) 

Offset: 0x134 Register Name: CSI_CFG_REG 

Bit 
Read/Wr

ite 

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 

CSI_RST. 

CSI 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 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. 

 

6.4.36. VE Clock (Default: 0x00000000) 

Offset: 0x13C Register Name: VE_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 
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31 R/W 0x0 

SCLK_GATING. 

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

0: Clock is OFF 

1: Clock is ON 

This special clock is PLL4. 

25:24 / / / 

30:20 / / / 

19:16 / / / 

15:1 / / / 

0 R/W 0x0 

VE_RST. 

VE Reset. 

0: reset valid, 1: reset invalid. 

 

6.4.37. Audio Codec Clock (Default: 0x00000000) 

Offset: 0x140 Register Name: AUDIO_CODEC_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 

SCLK_GATING. 

Gating Special Clock 

0: Clock is OFF 

1: Clock is ON 

This special clock = PLL2 output. 

30:0 / / / 

 

6.4.38. AVS Clock (Default: 0x00000000) 

Offset: 0x144 Register Name: AVS_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 

SCLK_GATING. 

Gating Special Clock 

0: Clock is OFF 

1: Clock is ON 

This special clock = OSC24M. 

30:0 / / / 

 

6.4.39. Mali -400 Clock Register(Default: 0x00000000) 

Offset: 0x154 Register Name: MALI_CLOCK_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 

SCLK_GATING. 

Gating Special Clock(Max Clock = 381MHz) 

0: Clock is OFF 
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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 

29:27 / / / 

26:24 R/W 0x0 

CLK_SRC_SEL. 

Clock Source Select 

000: PLL3(1X) 

001: PLL4 

010: PLL5 

011: PLL7 (1X). 

100: PLL7(2X) 

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. MBUS Clock Control (Default: 0x00000000) 

Offset: 0x15C Register Name: MBUS_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 

MBUS_SCLK_GATING. 

Gating Clock for MBUS (Max Clock = 300MHz) 

0: Clock is OFF, 

1: Clock is ON; 

MBUS_CLOCK = Clock Source/Divider N/Divider M 

30:26 / / / 

25:24 R/W 0x0 

MBUS_SCLK_SRC 

Clock Source Select 

00: OSC24M 

01: PLL6 

10: PLL5 

11: Reserved 

23:18 / / / 

17:16 R/W 0x0 

MBUS_SCLK_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 MBUS_SCLK_RATIO_M 
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Clock Divide Ratio (M) 

The divided clock is divided by (M+1). The divider is from 1 to 16. 

 

6.4.41. IEP Clock Control  (Default: 0x00000000) 

Offset: 0x160 Register Name: IEP_SCLK_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 

IEP_SCLK_GATING. 

Gating Clock for IEP (Max Clock = 300MHz) 

0: Clock is OFF, 

1: Clock is ON; 

IEP_CLOCK = BE Clock 

30 R/W 0x0 

IEP_RST. 

IEP Reset. 

0: reset valid, 1: reset invalid. 

29:0 / / / 
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7. System Control  

7.1. Overview 

The chip embeds a high-speed SRAM, which is split into five areas. Its Memory Mapping is detailed in the 

following table: 

Area Address Size(Bytes) 

A1 0x00000000--0x00003FFF 16K 

A2 0x00004000--0x00007FFF 16K 

A3 0x00008000--0x0000B3FF 13K 

A4 0x0000B400--0x0000BFFF 3K 

C1 0x01D00000-0x01D7FFFF VE 

C3 0x01DC0000-0x01DCFFFF ISP 

NAND  2K 

D( USB ) 0x00010000ð0x00010FFF 4K 

CPU I-Cache  32K 

CPU D-Cache  32K 

CPU L2 Cache  128K 

  

7.2. System Control  Register List  

Module Name Base Address 

SRAM 0x01C00000 

 

Register Name Offset Description 

SRAM_CFG_REG0 0x0000 SRAM Configuration 

SRAM_CFG_REG1 0x0004 SRAM Control 

 

7.3. System Control  Register Description 

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

Offset: 0x00 Register Name: SRAM_CFG_REG0 

Bit 
Read/

Write 

Default/H

ex 
Description 

31 / / / 

30:0 R/W 0x7fffffff  

SRAM_C1_MAP. 

SRAM Area C1 50K Bytes Configuration by AHB.  

0: map to CPU/DMA  

1: map to VE  
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7.3.2. SRAM Configuration  Register 1(Default: 0x00001000) 

Offset: 0x04 Register Name: SRAM_CFG_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 / 

30:18 / / / 

17 R/W 0x0 / 

16 R/W 0x0 / 

15:14 R/W 0x0 / 

13 / / / 

12 R/W 0x1 

SRAM_C3_MAP. 

SRAM C3 map config. 

0: map to CPU/BIST 

1: map to ISP 

11:6 / / / 

5:4 R/W 0x0 

SRAM_A3_A4_MAP. 

SRAM Area A3/A4 Configuration by AHB.  

00: map to CPU/DMA 

01: / 

10/11: / 

3:1 / / / 

0 R/W 0x0 

SRAM_D_MAP. 

SRAM D Area Config. 

0: map to CPU/DMA 

1: map to USB-OTG 
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8. CPU Control  

8.1. CPU Register List  

Module Name Base Address 

CPU CTL 0x01C23400 

 

Register Name Offset Description 

CPU_CTRL_REG 0x0020 CPU Control Register 

 

8.2. CPU Control  Register Description 

8.2.1. CPU Control Register(Default :0x00000002) 

Offset: 0x20 Register Name: CPU_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:9 / / /. 

8 R/W 0x0 
CPU_ID. 

CPU ID Option. 

7:2 / / / 

1 R/W 0x1 / 

0 R/W 0x0 

CP15_WRITE_DISABLE. 

Disable write access to certain CP15 registers. 

0: enable 

1: disable 
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9. SDRAM Controller  

9.1. Overview 

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

industy-standard double data rate II (DDR2) ordinary SDRAM and Double data rate III (DDR3) ordinary 

SDRAM. It supports up to a 512MB memory address space. 

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

host CPU a simple command interface, hiding details of the required address, page, and burst handling 

procedures. All memory parameters are runtime-configurable, including timing, memory setting, SDRAM type, 

and Extended-Mode-Register settings. 
The DRAMC includes following features: 

 ̧ Support DDR2 SDRAM and DDR3 SDRAM 

 ̧ Support different memory device power voltage of 1.5V and 1.8V 

 ̧ Support DDR2/3 SDRAM of clock frequency up to DDR1066 

 ̧ Support memory capacity up to 512MB 

 ̧ 15 address lines and 3 bank address lines 

 ̧ Data IO size can up to 16-bit for DDR2 and DDR3 

 ̧ Automatically generate initialization and refresh sequences 

 ̧ Runtime-configurable parameters setting for application flexibility 

 ̧ Clock frequency can be chosen for different applications 

 ̧ Priority of transferring through multiple ports is programmable 

 ̧ Support random read or write operation 
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10. Pulse Width Modulator (PWM) 

10.1. 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 resets. At the beginning of a count period cycle, the PWMOUT is 

set to activate state and count 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; the frequency is set to the period register. In PWM 

pulse mode, the output will be a positive pulse or a negative pulse. 

 

10.2. PWM Register List 

Module Name Base Address 

PWM 0x01C20C00 

 

Register Name Offset Description 

PWM_CTRL_REG 0x0200 PWM Control Register 

PWM_CH0_PERIOD_REG 0x0204 PWM Channel 0 Period Register 

 

10.3. PWM Register Description 

10.3.1. PWM Control  Register (Default: 0x00000000) 

Offset: 0x200 Register Name: PWM_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:30 / / / 

29 R/W 0x0 / 

28 R/W 0x0 

PWM0_RDY. 

PWM0 period register ready. 

0: PWM0 period register is ready to write, 

1: PWM0 period register is busy. 

27:25 / / / 

24 R/W 0x0 / 

23 R/W 0x0 / 

22 R/W 0x0 / 

21 R/W 0x0 / 
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20 R/W 0x0 / 

19 R/W 0x0 / 

18:15 R/W 0x0 / 

14:10 / / / 

9 R/W 0x0 

PWM0_BYPASS. 

PWM CH0 bypass enable. 

If the bit is set to 1, PWM0ôs output is OSC24MHz. 

0: disable, 

1: enable. 

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. 

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: / 
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1110: / 

1111: /1 

 

10.3.2. PWM Channel 0 Period Register 

Offset: 0x204 Register Name: PWM_CH0_PERIOD_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:16 R/W x 

PWM_ENT_CYC. 

Number of the entire cycles in the PWM clock. 

0 = 1 cycle 

1 = 2 cycles 

éé 

N = N+1 cycles. 

15:0 R/W x 

PWM_ACT_CYC. 

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. 
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11. Asynchronic Timer  
 

11.1. Overview 

The chip implements 6 async timers. 

Timer 0/1/2 can take their inputs from the PLL6/6 or OSC24M. They provide the operating systemôs scheduler 

interrupt. It is designed to offer maximum accuracy and efficient management, even for systems with long or 

short response time. They provide 32-bit programmable overflow counter and work in auto-reload mode or 

no-reload mode. 

The watch-dog is used to resume controller operation by generating a general reset or an interrupt request 

when it is disturbed by malfunctions such as noise sand system errors. It features a down counter that allows a 

watchdog period of up to 16 seconds. 

Timer 3 is used for OS to generate a periodic interrupt. 

 

11.2. ASYNC Timer Register List  

Module Name Base Address 

ASYNC Timer 0x01C20C00 

 

Register Name Offset Description 

ASYNC_TMR_IRQ_EN_REG 0x0000 Timer IRQ Enable 

ASYNC_TMR_IRQ_STAS_REG 0x0004 Timer Status 

ASYNC_TMR0_CTRL_REG 0x0010 Timer 0 Control 

ASYNC_TMR0_INTV_VALUE_REG  0x0014 Timer 0 Interval Value 

ASYNC_TMR0_CURNT_VALUE_REG  0x0018 Timer 0 Current Value 

ASYNC_TMR1_CTRL_REG 0x0020 Timer 1 Control 

ASYNC_TMR1_INTV_VALUE_REG 0x0024 Timer 1 Interval Value 

ASYNC_TMR1_CURNT_VALUE_REG 0x0028 Timer 1 Current Value 

ASYNC_TMR2_CTRL_REG 0x0030 Timer 2 Control 

ASYNC_TMR2_INTV_VALUE_REG 0x0034 Timer 2 Interval Value 

ASYNC_TMR2_CURNT_VALUE_REG 0x0038 Timer 2 Current Value 

ASYNC_TMR3_CTRL_REG 0x0040 Timer 3 Control 

ASYNC_TMR3_INTV_VALUE_REG 0x0044 Timer 3 Interval Value 

ASYNC_TMR4_CTRL_REG 0x0050 Timer 4 Control 

ASYNC_TMR4_INTV_VALUE_REG 0x0054 Timer 4 Interval Value 

ASYNC_TMR4_CURNT_VALUE_REG 0x0058 Timer 4 Current Value 

ASYNC_TMR5_CTRL_REG 0x0060 Timer 5 Control 

ASYNC_TMR5_INTV_VALUE_REG 0x0064 Timer 5 Interval Value 
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ASYNC_TMR5_CURNT_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_DIVISOR_REG 0x008C AVS Divisor 

WDOG_CTRL_REG 0x0090 Watchdog Control 

WDOG_MODE_REG 0x0094 Watchdog Mode 

COUNTER64_CTRL_REG  0x00A0 64-bit Counter control 

COUNTER64_LOW_REG 0x00A4 64-bit Counter low 

COUNTER64_HI_REG 0x00A8 64-bit Counter high 

CPU_CFG_REG 0x0140 CPU configuration register 

 

11.3. ASYNC Timer Register Description 

11.3.1. ASYNC Timer IRQ Enable Register (Default: 0x00000000) 

Offset: 0x00 Register Name: ASYNC_TMR_IRQ_EN_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:9 / / / 

8 R/W 0x0 

WDOG_INT_EN. 

Watchdog Interrupt Enable. 

0: No effect, 1: watchdog Interval Value reached interrupt enable. 

7:6 / / / 

5 R/W 0x0 

TMR5_INT_EN. 

Timer 5 Interrupt Enable. 

0: No effect, 1: Timer 5 Interval Value reached interrupt enable. 

4 R/W 0x0 

TMR4_INT_EN. 

Timer 4 Interrupt Enable. 

0: No effect, 1: Timer 4 Interval Value reached interrupt enable. 

3 R/W 0x0 

TMR3_INT_EN. 

Timer 3 Interrupt Enable. 

0: No effect, 1: Timer 3 Interval Value reached interrupt enable. 

2 R/W 0x0 

TMR2_INT_EN. 

Timer 2 Interrupt Enable. 

0: No effect, 1: Timer 2 Interval Value reached interrupt enable. 

1 R/W 0x0 

TMR1_INT_EN. 

Timer 1 Interrupt Enable. 

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

0 R/W 0x0 

TMR0_INT_EN. 

Timer 0 Interrupt Enable. 

0: No effect, 1: Timer 0 Interval Value reached interrupt enable. 
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11.3.2. ASYNC Timer IRQ Status Register(Default: 0x00000000) 

Offset: 0x04 Register Name: ASYNC_TMR_IRQ_STAS_REG 

Bit 
Read/Wr

ite 

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. 

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

0: No effect, 1: Pending, timer 5 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 4 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. 

 

11.3.3. ASYNC Timer 0 Control Register (Default: 0x00000004) 

Offset: 0x10 Register Name: ASYNC_TMR0_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8 / / / 

7 R/W 0x0 

TMR0_MODE. 

Timer0 mode. 

0: Continuous mode. When reaches the internal value, the timer will not be 

disabled automatically. 

1: Single mode. When reaches the internal value, the timer will be disabled 

automatically. 

6:4 R/W 0x0 

TMR0_CLK_PRES 

Select the pre-scale of timer 0 clock source. 

000: /1 
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001: /2 

010: /4 

011: /8 

100: /16 

101: /32 

110: /64 

111: /128 

3:2 R/W 0x1 

TMR0_CLK_SRC. 

Timer 0 Clock Source. 

00:/  

01: OSC24M. 

10: PLL6/6 

11: / 

1 R/W 0x0 

TMR0_RELOAD. 

Timer 0 Reload. 

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

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

automatically. 

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 Tcycles, 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: Time between the timer disabled and enabled should be larger than 2*Tcycles (Tcycles= Timer clock 

source/pre-scale). 

 

11.3.4. ASYNC Timer 0 Interval Value Register 

Offset: 0x14 Register Name: ASYNC_TMR0_INTV_VALUE_REG 

Bit 
Read/Wr

ite 

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. 
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11.3.5. ASYNC Timer 0 Current Value Register 

Offset: 0x18 Register Name: ASYNC_TMR0_CURNT_VALUE_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

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). 

 

11.3.6. ASYNC Timer 1 Control  Register (Default: 0x00000004) 

Offset: 0x20 Register Name: ASYNC_TMR1_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8  / / / 

7 R/W 0x0 

TMR1_MODE. 

Timer1 mode. 

0: Continuous mode. When reaches the internal value, the timer will not be 

disabled automatically. 

1: Single mode. When reaches the internal value, the timer will be disabled 

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:/ 

01: OSC24M. 

10: PLL6/6 

11: / 

1 R/W 0x0 

TMR1_RELOAD. 

Timer 1 Reload. 

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

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

automatically. 

0 R/W 0x0 TMR1_EN. 
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Timer 1 Enable. 

0: Stop/Pause, 1: Start. 

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

the current counter will count from interval value to 0. 

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

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: Time between the timer disabled and enabled should be larger than 2*Tcycles (Tcycles= Timer clock 

source/pre-scale). 

 

11.3.7. ASYNC Timer 1 Interval  Value Register 

Offset: 0x24 Register Name: ASYNC_TMR1_INTV_VALUE_REG 

Bit 
Read/Wr

ite 

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. 

 

11.3.8. ASYNC Timer 1 Current  Value Register 

Offset: 0x28 Register Name: ASYNC_TMR1_CURNT_VALUE_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
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). 

 

11.3.9. ASYNC Timer 2 Control Register (Default: 0x00000004) 

Offset: 0x30 Register Name: ASYNC_TMR2_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8 / / / 

7 R/W 0x0 

TMR2_EN. 

Timer2 mode. 

0: Continuous mode. When reaches the internal value, the timer will not be 

disabled automatically. 

1: Single mode. When reaches the internal value, the timer will be disabled 

automatically. 
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6:4 R/W 0x0 

TMR2_CLK_PRESCALE. 

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:/  

01: OSC24M. 

1x: /. 

1 R/W 0x0 

TMR2_RELOAD. 

Timer 2 Reload. 

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

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

automatically. 

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: Time between the timer disabled and enabled should be larger than 2*Tcycles (Tcycles= Timer clock 

source/pre-scale). 

 

11.3.10. ASYNC Timer 2 Interval  Value Register 

Offset: 0x34 Register Name: ASYNC_TMR2_INTV_VALUE_REG 

Bit 
Read/Wr

ite 

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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11.3.11. ASYNC Timer 2 Current  Value Register 

Offset: 0x38 Register Name: ASYNC_TMR2_CURNT_VALUE_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
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). 

 

11.3.12. ASYNC Timer 3 Control  Register (Default: 0x00000000) 

Offset: 0x40 Register Name: ASYNC_TMR3_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8 / / / 

7 R/W 0x0 

TMR3_CLK_SRC. 

Timer 3 Clock Source. 

0:internal 32k  

1: OSC24M. 

6:5 / / / 

4 R/W 0x0 

TMR3_MODE. 

Timer 3 mode. 

0: Continuous mode. When reaches the internal value, the timer will not be 

disabled automatically. 

1: Single mode. When reaches the internal value, the timer will be disabled 

automatically. 

3:2 R/W 0x0 

TMR3_CLK_PRESCALE. 

Select the pre-scale of timer 3 clock source. 

00: /16 

01: /32 

10: /64 

11: /1 

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). 

 

11.3.13. ASYNC Timer 3 Interval  Value 

Offset: 0x44 Register Name: ASYNC_TMR3_INTV_VALUE_REG 

Bit Read/Wr Default/ Description 
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ite Hex 

31:0 R/W x 
TMR3_INTV_VALUE. 

Timer 3 Interval Value. 

 

11.3.14. ASYNC Timer 4 Control  Register (Default: 0x00000004) 

Offset: 0x50 Register Name: ASYNC_TMR4_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8 / / / 

7 R/W 0x0 

TMR4_MODE. 

Timer4 mode. 

0: Continuous mode. When reaches the internal value, the timer will not be 

disabled automatically. 

1: Single mode. When reaches the internal value, the timer will be disabled 

automatically. 

6:4 R/W 0x0 

TMR4_CLK_PRESCALE. 

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: / 

01: OSC24M. 

10: External CLKIN0 

11: /. 

1 R/W 0x0 

TMR4_RELOAD. 

Timer 4 Reload. 

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

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

automatically. 

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 
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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: 

1. 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. 

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

source/pre-scale). 

 

11.3.15. ASYNC Timer 4 Interval Value Register 

Offset: 0x54 Register Name: ASYNC_TMR4_INTV_VALUE_REG 

Bit 
Read/Wr

ite 

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. 

 

11.3.16. ASYNC Timer 4 Current  Value Register 

Offset: 0x58 Register Name: ASYNC_TMR4_CURNT_VALUE_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
TMR4_CUR_VALUE. 

Timer 4 Current Value. 

Note:  

1. 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). 

2. Before the timer 4 is enabled, its current value register needs to be written with zero. 

 

11.3.17. ASYNC Timer 5 Control  Register (Default: 0x00000004) 

Offset: 0x60 Register Name: ASYNC_TMR5_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:8 / / / 

7 R/W 0x0 

TMR5_MODE. 

Timer5 mode. 

0: Continuous mode. When reaches the internal value, the timer will not be 

disabled automatically. 

1: Single mode. When reaches the internal value, the timer will be disabled 

automatically. 
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6:4 R/W 0x0 

TMR5_CLK_PRESCALE. 

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: / 

01: OSC24M. 

10: External CLKIN1 

11: /. 

1 R/W 0x0 

TMR5_RELOAD. 

Timer 5 Reload. 

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

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

automatically. 

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. 

Note̔  

1. 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. 

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

source/pre-scale). 

 

11.3.18. ASYNC Timer 5 Interval  Value Register 

Offset: 0x64 Register Name: ASYNC_TMR5_INTV_VALUE_REG 

Bit Read/Wr Default/ Description 
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ite Hex 

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. 

 

11.3.19. ASYNC Timer 5 Current  Value Register 

Offset: 0x68 Register Name: ASYNC_TMR5_CURNT_VALUE_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
TMR5_CUR_VALUE. 

Timer 5 Current Value. 

Note:  

1. 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). 

2. Before timer 5 is enabled, its current value register needs to be written with zero. 

 

11.3.20. 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 

 



Allwinner Technology CO., Ltd .                A13 

 

 

A13 User Manual V1.2  

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            100 

Jau.8, 2013 

 

11.3.21. 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 90KHz 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. 

 

11.3.22. 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 90KHz 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. 

 

11.3.23. AVS Counter Divisor Register (Default: 0x05DB05DB) 

Offset: 0x8C Register Name: AVS_CNT_DIVISOR_REG 

Bit 
Read 

/Write 

Default 

 
Description 

31:28 / / / 

27:16 R/W 0x5DB 

AVS_CNT1_D 

Divisor N for AVS Counter1 

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. 

15:12 / / / 

11:0 R/W 0x5DB AVS_CNT0_D 
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Divisor N for AVS Counter0 

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. 

 

11.3.24. Watchdog Control  Register 

Offset: 0x90 Register Name: WDOG_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:13 / / / 

12:1 R/W 0x333 
KEY_FIELD. 

/ 

0 R/W x 

WDOG_RESTART. 

Watchdog Restart. 

0: No effect, 1: Restart the Watchdog. 

 

11.3.25. Watchdog Mode Register (Default: 0x00000000) 

Offset: 0x94 Register Name: WDOG_MODE_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0 
WDOG_TEST_MODE. 

0: normal mode, 1: test mode. 

30:7 / / / 

6:3 R/W 0x0 

WDOG_INTV_VALUE. 

Watchdog Interval Value 

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

watchdog will not work. 

0000: 0.5sec 

0001: 1sec 

0010: 2sec 

0011: 3sec 

0100: 4sec 

0101: 5sec 

0110: 6sec 

0111: 8sec 

1000: 10sec 

1001: 12sec 

1010: 14sec 
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1011: 16sec 

1100: / 

1101: / 

1110: / 

1111: / 

2 / / / 

1 R/W 0x0 

WDOG_RST_EN. 

Watchdog Reset Enable. 

0: No effect on the resets,  

1: Enables the Watchdog to activate the system reset.  

0 R/W 0x0 

WDOG_EN. 

Watchdog Enable. 

0: No effect, 1: Enable the Watchdog. 

 

11.3.26. 64-bit Counter Low Register (Default: 0x00000000) 

Offset: 0xA4 Register Name: COUNTER64_LOW_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 
CONT64_LO. 

64-bit Counter [31:0]. 

 

11.3.27. 64-bit Counter High Register (Default: 0x00000000) 

Offset: 0xA8 Register Name: COUNTER64_HI_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 
CONT64_HI. 

64-bit Counter [63:32]. 

 

11.3.28. 64-bit Counter Control  Register (Default: 0x00000000) 

Offset: 0xA0 Register Name: COUNTER64_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:3 / / / 

2 R/W 0x0 

CONT64_CLK_SRC_SEL. 

64-bit Counter Clock Source Select. 

0: OSC24M 

1: PLL6/6 

1 R/W 0x0 

CONT64_RLATCH_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 CONT64_CLR_EN. 
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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. 

 

11.3.29. CPU Config Register (Default: 0x00000000) 

Offset: 0x13C Register Name: CPU_CFG_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:2 / / / 

1 R/W 0x0 

L1_INVALID_RST_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_INVALID_RST_EN. 

Enable L2 data cache invalidation at reset. 

For L1 data cache, the cycles are up to 1024 CPU clock cycles 

0: enable 

1: disable 

Note: the bit [1:0] can be set to 0 by software. 
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12. Synchronic Timer 

12.1. Overview 

The chip implements 2 sync timers for high-speed counter. 

 

12.2. Sync Timer Register List  

Module Name Base Address 

Sync Timer 0x01C60000 

 

Register Name Offset Description 

SYNC_TMR_IRQ_EN_REG 0x0000 Timer IRQ Enable 

SYNC_TMR_IRQ_STAS_REG 0x0004 Timer Status 

SYNC_TMR0_CTRL_REG 0x0010 Timer 0 Control 

SYNC_TMR0_INTV_LO_REG 0x0014 Timer 0 Interval Value Low 

SYNC_TMR0_INTV_HI_REG 0x0018 Timer 0 Interval Value High 

SYNC_TMR0_CURNT_LO_REG 0x001C Timer 0 Current Value Low 

SYNC_TMR0_CURNT_HI_REG 0x0020 Timer 0 Current Value High 

SYNC_TMR1_CTRL_REG 0x0030 Timer 1 Control 

SYNC_TMR1_INTV_LO_REG 0x0034 Timer 1 Interval Value Low 

SYNC_TMR1_INTV_HI_REG 0x0038 Timer 1 Interval Value High 

SYNC_TMR1_CURNT_LO_REG 0x003C Timer 1 Current Value Low 

SYNC_TMR1_CURNT_HI_REG 0x0040 Timer 1 Current Value High 

 

12.3. Sync Timer Register Description 

12.3.1. Sync Timer IRQ Enable Register (Default: 0x00000000) 

Offset: 0x00 Register Name: SYNC_TMR_IRQ_EN_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:2 / / / 

1 R/W 0x0 

STMR1_INT_EN. 

Sync Timer 1 Interrupt Enable. 

0: No effect  

1: Timer 1 Interval Value reached interrupt enable. 

0 R/W 0x0 

STMR0_INT_EN. 

Sync Timer 0 Interrupt Enable. 

0: No effect 

1: Timer 0 Interval Value reached interrupt enable. 
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12.3.2. Sync Timer IRQ Status Register(Default: 0x00000000) 

Offset: 0x04 Register Name: SYNC_TMR_IRQ_STAS_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:2  / / / 

1 R/W 0x0 

STMR1_IRQ_PEND. 

Sync 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 

STMR0_IRQ_PEND. 

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

0: No effect  

1: Pending, timer 0 interval value is reached. 

 

12.3.3. Sync Timer 0 Control Register (Default: 0x00000004) 

Offset: 0x10 Register Name: SYNC_TMR0_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 

SYNC_TMR0_TEST. 

Sync timer0 test mode. In test mode, the low register should be set to 0x1, the 

high register will down count. The counter needs to be reloaded. 

0: normal mode 

1: test mode. 

30:8 / / / 

7 R/W 0x0 

STMR0_MODE. 

Sync Timer0 mode. 

0: Continuous mode. When reaches the internal value, the timer will not be 

disabled automatically. 

1: Single mode. When reaches the internal value, the timer will be disabled 

automatically. 

Timer 0 Clock Source is fixed to AHBCLK. 

6:4 R/W 0x0 

STMR0_CLK_ 

Select the pre-scale of the sync timer 0 clock source. 

000: /1 

001: /2 

010: /4 

011: /8 

100: /16 

101: / 

110: / 

111: / 

3:2 / / / 
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1 R/W 0x0 

STMR0_RELOAD. 

Sync Timer 0 Reload. 

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

0 R/W 0x0 

STMR0_EN. 

Sync 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. 

 

12.3.4. Sync Timer 0 Interval Value Low Register 

Offset: 0x14 Register Name: SYNC_TMR0_INTV_LO_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
STMR0_INTV_VALUE_LO. 

Sync Timer 0 Interval Value [31:0]. 

 

12.3.5. Sync Timer 0 Interval Value High Register 

Offset: 0x18 Register Name: SYNC_TMR0_INTV_HI_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:24 / / / 

23:0 R/W x 
STMR0_INTV_VALUE_HI. 

Sync Timer 0 Interval Value [55:32]. 

Note: the interval value register is a 56-bit register. When read or write the interval value, the Low register 

should be read or write first. And the High register should be written after the Low register. 

 

12.3.6. Sync Timer 0 Current Value Lo Register 

Offset: 0x1C Register Name: SYNC_TMR0_CURNT_LOW_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
STMR0_CUR_VALUE_LOW. 

Sync Timer 0 Current Value [31:0]. 
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12.3.7. Sync Timer 0 Current Value Hi Register 

Offset: 0x20 Register Name: SYNC_TMR0_CURNT_HI_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:24 / / / 

23:0 R/W x 
STMR0_CUR_VALUE_HI. 

Sync Timer 0 Current Value [55:32]. 

Note: 

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

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

be read or write first. 

 

12.3.8. Sync Timer 1 Control Register (Default: 0x00000004) 

Offset: 0x30 Register Name: SYNC_TMR1_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31 R/W 0x0 

SYNC_TMR1_TEST. 

Sync timer1 test mode. In test mode, the low register should be set to 0x1, the 

high register will down count. The counter needs to be reloaded. 

0: normal mode, 1: test mode. 

30:8 / / / 

7 R/W 0x0 

STMR1_MODE. 

Sync Timer1 mode. 

0: Continuous mode. When reaches the internal value, the timer will not be 

disabled automatically. 

1: Single mode. When reaches the internal value, the timer will be disabled 

automatically. 

Sync Timer 1 Clock Source is fixed to AHBCLK. 

6:4 R/W 0x0 

STMR1_CLK_SRC. 

Select the pre-scale of the sync timer 1 clock source. 

000: /1 

001: /2 

010: /4 

011: /8 

100: /16 

101: / 

110: / 

111: / 

3:2 / / / 

1 R/W 0x0 

STMR1_RELOAD. 

Sync Timer 1 Reload. 

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



Allwinner Technology CO., Ltd .                A13 

 

 

A13 User Manual V1.2  

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            108 

Jau.8, 2013 

 

0 R/W 0x0 

STMR1_EN. 

Sync Timer 1 Enable. 

0: Stop/Pause, 1: Start. 

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

the current counter will count from interval value to 0. 

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

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. 

 

12.3.9. Sync Timer 1 Interval Value Low Register 

Offset: 0x34 Register Name: SYNC_TMR1_INTV_LOW_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
STMR1_INTV_VALUE_LOW. 

Sync Timer 1 Interval Value [31:0]. 

 

12.3.10. Sync Timer 1 Interval Value High Register 

Offset: 0x38 Register Name: SYNC_TMR1_INTV_HI_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:24 / / / 

23:0 R/W x 
STMR1_INTV_VALUE_HI. 

Sync Timer 1 Interval Value [55:32]. 

Note: the interval value register is a 56-bit register. When read or write the interval value, the Low register 

should be read or write first. And the High register should be written after the Low register. 

 

12.3.11. Sync Timer 1 Current Value Low Register 

Offset: 0x3C Register Name: SYNC_TMR1_CURNT_LOW_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
STMR1_CUR_VALUE_LOW. 

Sync Timer 1 Current Value [31:0]. 

 

12.3.12. Sync Timer 1 Current Value High Register 

Offset: 0x40 Register Name: SYNC_TMR1_CURNT_HI_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:24 / / / 
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23:0 R/W x 
STMR1_CUR_VALUE_HI. 

Sync Timer 1 Current Value [55:32]. 

Note: Timer 0 current value is a 56-bit down-counter (from interval value to 0). The current value register is a 

56-bit register. When read or write the current value, the Low register should be read or written first. 
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13. Interrupt Controller  

13.1. Overview 

The interrupt controller features: 

 ̧ Control the nIRQ and FIQ of a RISC Processor 

 ̧ Support 96 interrupt sources 

 ̧ 4-Level Priority Controller 

 ̧ External Sources of Edge-sensitive or Level-sensitive 

Since the 4-level Priority Controller allows users to define the priority of each interrupt source, so higher 

priority interrupts can be serviced even if a lower priority interrupt is being treated. 

13.2. 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 

/ 1 0x0004  / 

UART 1 2 0x0008  UART 1 interrupt 

/ 3 0x000C  / 

UART 3 4 0x0010  UART 3 interrupt 

IR 5 0x0014  IR 0 interrupt  

/ 6 0x0018  / 

TWI 0 7 0x001C  TWI 0 interrupt 

TWI 1 8 0x0020  TWI 1 interrupt 

TWI 2 9 0x0024  TWI 2 interrupt 

SPI 0 10 0x0028  SPI 0 interrupt  

SPI 1 11 0x002C  SPI 1 interrupt 

SPI 2 12 0x0030  SPI 2 interrupt 

/ 13 0x0034  / 

/ 14 0x0038  / 

/ 15 0x003C  / 

/ 16 0x0040  / 

/ 17 0x0044  / 

/ 18 0x0048  / 
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Interrupt Source SRC Vector FIQ Description 

/ 19 0x004C  / 

/ 20 0x0050  / 

/ 21 0x0054  / 

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 

/ 26 0x0068  / 

DMA  27 0x006C  DMA channel interrupt 

PIO 28 0x0070  PIO interrupt 

Touch Panel 29 0x0074  Touch Panel interrupt. 

Audio Codec 30 0x0078  Analog Audio 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 

/ 35 0x008C  / 

/ 36 0x0090  / 

NAND 37 0x0094  NAND Flash Controller (NFC) interrupt 

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

USB-EHCI 39 0x009C  USB EHCI wakeup, connect, disconnect interrupt 

USB-OHCI 40 0x00A0  USB OHCI wakeup, connect, disconnect interrupt 

/ 41 0x00A4  / 

CSI 42 0x00A8  CSI interrupt 

/ 43 0x00AC  / 

LCD Controller 44 0x00B0  LCD Controller interrupt 

/ 45 0x00B4  / 

/ 46 0x00B8  / 

DE-FE/DE-BE 47 0x00BC  DE-FE/DE-BE interrupt 

/ 48 0x00C0  / 

PMU 49 0x00C4  PMU interrupt 

/ 50 0x00C8  / 

/ 51 0x00CC  / 

/ 52 0x00D0  / 

VE  53 0x00D4  VE interrupt  

SS 54 0x00D8  Security System interrupt 

/ 55 0x00DC  / 

/ 56 0x00E0  / 

/ 57 0x00E4  / 
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Interrupt Source SRC Vector FIQ Description 

/ 58 0x00E8  / 

/ 59 0x00EC  / 

/ 60 0x00F0  / 

/ 61 0x00F4  / 

/ 62 0x00F8  / 

/ 63 0x00FC  / 

/ 64 0x100  / 

/ 65 0x104  / 

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   

/ 81 0x0144   

Sync timer 0 82 0x0148   

Sync timer 1 83 0x014C   

 

13.3. Interrupt  Register List  

Module Name Base Address 

INTC 0x01C20400 

 

Register Name Offset Description 

INTC_VECTOR_REG 0x0000 Interrupt Vector 

INTC_BASE_ADDR_REG 0x0004 Interrupt Base Address 

INC_PROTEC_REG 0x0008 Interrupt Protection 
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INTC_NMIl_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 

/ 0x001C / 

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 

/ 0x002C / 

INTC_SEL_REG0 0x0030 Interrupt Select 0 

INTC_SEL_REG1 0x0034 Interrupt Select 1 

INTC_SEL_REG2 0x0038 Interrupt Select 2 

/ 0x003C / 

INTC_EN_REG0 0x0040 Interrupt Enable 0 

INTC_EN_REG1 0x0044 Interrupt Enable 1 

INTC_EN_REG2 0x0048 Interrupt Enable 2 

/ 0x004C / 

INTC_MASK_REG0 0x0050 Interrupt Mask 0 

INTC_MASK_REG1 0x0054 Interrupt Mask 1 

INTC_MASK_REG2 0x0058 Interrupt Mask 2 

/ 0x005C / 

INTC_RESP_REG0 0x0060 Interrupt Response 0 

INTC_RESP_REG1 0x0064 Interrupt Response 1 

INTC_RESP_REG2 0x0068 Interrupt Response 2 

/ 0x006C / 

INTC_FORCE_REG0 0x0070 Interrupt Fast Forcing 0 

INTC_FORCE_REG1 0x0074 Interrupt Fast Forcing 1 

INTC_FORCE_REG2 0x0078 Interrupt Fast Forcing 2 

/ 0x007C / 

INTC_SRC_PRIO_REG0 0x0080 Interrupt Source Priority 0 

INTC_SRC_PRIO_REG1 0x0084 Interrupt Source Priority 1 

INTC_SRC_PRIO_REG2 0x0088 Interrupt Source Priority 2 

INTC_SRC_PRIO_REG3 0x008C Interrupt Source Priority 3 

INTC_SRC_PRIO_REG4 0x0090 Interrupt Source Priority 4 

INTC_SRC_PRIO_REG5 0x0094 Interrupt Source Priority 5 

 

13.4. Interrupt  Register Description 

13.4.1. Interrupt Vector Register (Default: 0x00000000) 

Offset:0x00 Register Name: INTC_VECTOR_REG 

Bit Read/Wr Default/ Description 
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ite Hex 

31:2 R 0x0 

VECTOR_ADDR. 

This register present the vector address for the interrupt currently active on 

the CPU IRQ input.  

1:0 R 0x0 
ZERO. 

Always return zero to this field. 

 

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

Offset:0x04 Register Name: INTC_BASE_ADDR_REG 

Bit 
Read/Wr

ite 

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 
ZERO. 

Always write zero to this bit-field. 

 

13.4.3. Interrupt Protection Register (Default: 0x00000000) 

Offset:0x08 Register Name: INC_PROTEC_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:1 / / / 

0 R/W 0x0 

PROTECT_EN. 

Enables or disables protected register access: 

0: disable protection mode 

1: enable protection mode 

If enabled, only privileged mode access 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. 

 

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

Offset:0x0C Register Name: INTC_NMIl_CTRL_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:2 / / / 

1:0 R/W 0x0 

NMI_SRC_TYPE. 

External NMI Interrupt Source Type. 

00 : Low level sensitive 

01 : Negative edge trigged 

10 : High level sensitive 

11 : Positive edge sensitive 

 



Allwinner Technology CO., Ltd .                A13 

 

 

A13 User Manual V1.2  

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            115 

Jau.8, 2013 

 

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

Offset:0x10 Register Name: INTC_IRQ_PEND_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R 0x0 

INT_IRQ_SRC_PEND0. 

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

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

 

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

Offset:0x14 Register Name: INTC_PEND_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R 0x0 

INT_IRQ_SRC_PEND1. 

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

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

 

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

Offset:0x18 Register Name: INTC_PEND_REG2 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R 0x0 

INT_IRQ_SRC_PEND2. 

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

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

 

13.4.8. Interrupt FIQ Pending/Clear Register 0 (Default: 0x00000000) 

Offset:0x20 Register Name: INTC_FIQ_PEND_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R 0x0 

INT_FIQ_SRC_PEND0. 

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

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

 

13.4.9. Interrupt FIQ Pending/Clear Register 1(Default: 0x00000000) 

Offset:0x24 Register Name: INTC_FIQ_PEND_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R 0x0 
INT_FIQ_SRC_PEND1. 

Interrupt Source [63:32] Pending/Clear Bit. 
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0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

 

13.4.10. Interrupt FIQ Pending/Clear Register 2(Default: 0x00000000) 

Offset:0x28 Register Name: INTC_FIQ_PEND_REG2 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R 0x0 

INT_FIQ_SRC_PEND2. 

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

0: Corresponding interrupt is not pending. 

1: Corresponding interrupt is pending 

 

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

Offset:0x30 Register Name: INTC_SEL_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_SRC_TYPE0 

Interrupt Source [31:0] irq type select. 

0: IRQ. 

1: FIQ 

 

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

Offset:0x34 Register Name: INTC_SEL_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_SRC_TYPE1. 

Interrupt Source [63:32] irq type select. 

0: IRQ. 

1: FIQ 

 

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

Offset:0x38 Register Name: INTC_SEL_REG2 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_SRC_TYPE2. 

Interrupt Source [95:64] irq type select. 

0: IRQ. 

1: FIQ 

 

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

Offset:0x40 Register Name: INTC_EN_REG0 

Bit Read/Wr Default/ Description 
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ite Hex 

31:0 R/W 0x0 

INT_SRC_EN0. 

Interrupt Source [31:0] Enable Bits. 

0: Corresponding interrupt is disabled. 

1: Corresponding interrupt is enabled. 

 

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

Offset:0x44 Register Name: INTC_EN_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_SRC_EN1. 

Interrupt Source [63:32] Enable Bits. 

0: Corresponding interrupt is disabled. 

1: Corresponding interrupt is enabled. 

 

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

Offset:0x48 Register Name: INTC_EN_REG2 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_SRC_EN2. 

Interrupt Source [95:64] Enable Bits. 

0: Corresponding interrupt is disabled. 

1: Corresponding interrupt is enabled. 

 

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

Offset:0x50 Register Name: INTC_MASK_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_MASK0. 

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. 

 

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

Offset:0x54 Register Name: INTC_MASK_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_MASK1. 

Interrupt Source [63:32] Mask Bits. 

0: No effect. 
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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. 

 

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

Offset:0x58 Register Name: INTC_MASK_REG2 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_MASK2. 

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. 

 

13.4.20. Interrupt Response Register 0(Default: 0x00000000) 

Offset:0x60 Register Name: INTC_RESP_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_RESP0. 

Interrupt Source [31:0] response bit. 

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

level is masked. 

 

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

Offset:0x64 Register Name: INTC_RESP_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_RESP1. 

Interrupt Source [63:32] response bit. 

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

level is masked. 

 

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

Offset:0x68 Register Name: INTC_RESP_REG2 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W 0x0 

INT_RESP2. 

Interrupt Source [95:64] response bit. 

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

level is masked. 
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13.4.23. Interrupt Fast Forcing Register 0(Default: 0x00000000) 

Offset:0x70 Register Name: INTC_FORCE_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 W 0x0 

INT_FF0 

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. 

 

13.4.24. Interrupt Fast Forcing Register 1(Default: 0x00000000) 

Offset:0x74 Register Name: INTC_FORCE_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 W 0x0 

INT_FF1. 

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. 

 

13.4.25. Interrupt Fast Forcing Register 2(Default: 0x00000000) 

Offset:0x78 Register Name: INTC_FORCE_REG2 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 W 0x0 

INT_FF2. 

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. 

 

13.4.26. Interrupt Source Priority 0 Register (Default: 0x00000000)        

Offset:0x80 Register Name: INTC_SRC_PRIO_REG0 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:30 R/W 0x0 

IRQ15_PRIO. 

IRQ 15 Priority. 

Set priority level for IRQ bit 15 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 
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Offset:0x80 Register Name: INTC_SRC_PRIO_REG0 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

29:28 R/W 0x0 

IRQ14_PRIO. 

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 

IRQ13_PRIO. 

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 

25:24 R/W 0x0 

IRQ12_PRIO. 

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 

IRQ11_PRIO. 

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 

IRQ10_PRIO. 

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 

IRQ9_PRIO. 

IRQ 9 Priority. 

Set priority level for IRQ bit 9 

Level0 = 0x0 level 0, lowest priority 
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Offset:0x80 Register Name: INTC_SRC_PRIO_REG0 

Level1 = 0x1 level 1 

Level2 = 0x2 level 2 

Level3 = 0x3 level 3, highest priority 

17:16 R/W 0x0 

IRQ8_PRIO. 

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 

IRQ7_PRIO. 

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 

IRQ6_PRIO. 

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 

11:10 R/W 0x0 

IRQ5_PRIO. 

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 

IRQ4_PRIO. 

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 

IRQ3_PRIO. 

IRQ 3 Priority. 

Set priority level for IRQ bit 3 
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Offset:0x80 Register Name: INTC_SRC_PRIO_REG0 

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 

IRQ2_PRIO. 

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 

IRQ1_PRIO. 

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 ranges from 0(lowest) 

to 7(highest). 

 

13.4.27. Interrupt Source Priority 1 Register (Default: 0x00000000) 

Offset:0x84 Register Name: INTC_SRC_PRIO_REG1 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:30 R/W 0x0 

IRQ31_PRIO. 

IRQ 31 Priority. 

Set priority level for IRQ bit 31 

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 

IRQ30_PRIO. 

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 IRQ29_PRIO. 
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Offset:0x84 Register Name: INTC_SRC_PRIO_REG1 

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 

IRQ28_PRIO. 

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 

IRQ27_PRIO. 

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 

IRQ26_PRIO. 

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 

IRQ25_PRIO. 

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 

IRQ24_PRIO. 

IRQ 24 Priority. 

Set priority level for IRQ bit 24 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 
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Offset:0x84 Register Name: INTC_SRC_PRIO_REG1 

15:14 R/W 0x0 

IRQ23_PRIO. 

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 

IRQ22_PRIO. 

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 

IRQ21_PRIO. 

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 

IRQ20_PRIO. 

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 

IRQ19_PRIO. 

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 

IRQ18_PRIO. 

IRQ 18 Priority. 

Set priority level for IRQ bit 18 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 
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Offset:0x84 Register Name: INTC_SRC_PRIO_REG1 

Level3 = 0x1 level 3, highest priority 

3:2 R/W 0x0 

IRQ17_PRIO. 

IRQ 17 Priority. 

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 

 

13.4.28. Interrupt Source Priority  2 Register (Default: 0x00000000) 

Offset:0x88 Register Name: INTC_SRC_PRIO_REG2 

Bit 
Read/Wr

ite 

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 
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Offset:0x88 Register Name: INTC_SRC_PRIO_REG2 

25:24 R/W 0x0 

IRQ44_PRIO. 

IRQ 44 Priority. 

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 
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Offset:0x88 Register Name: INTC_SRC_PRIO_REG2 

Level3 = 0x1 level 3, highest priority 

13:12 R/W 0x0 

IRQ38_PRIO. 

IRQ 38 Priority. 

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 
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Offset:0x88 Register Name: INTC_SRC_PRIO_REG2 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

1:0 R/W 0x0 

IRQ32_PRIO. 

IRQ 32 Priority. 

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 

 

13.4.29. Interrupt Source Priority  3 Register (Default: 0x00000000) 

Offset:0x8C Register Name: INTC_SRC_PRIO_REG3 

Bit 
Read/Wr

ite 

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 
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Offset:0x8C Register Name: INTC_SRC_PRIO_REG3 

Level3 = 0x1 level 3, highest priority 

23:22 R/W 0x0 

IRQ59_PRIO. 

IRQ 59 Priority. 

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 
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Offset:0x8C Register Name: INTC_SRC_PRIO_REG3 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

11:10 R/W 0x0 

IRQ53_PRIO. 

IRQ 53 Priority. 

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 



Allwinner Technology CO., Ltd .                A13 

 

 

A13 User Manual V1.2  

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            131 

Jau.8, 2013 

 

Offset:0x8C Register Name: INTC_SRC_PRIO_REG3 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

 

13.4.30. Interrupt Source Priority  4 Register (Default: 0x00000000) 

Offset:0x90 Register Name: INTC_SRC_PRIO_REG4 

Bit 
Read/Wr

ite 

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 
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Offset:0x90 Register Name: INTC_SRC_PRIO_REG4 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

21:20 R/W 0x0 

IRQ74_PRIO. 

IRQ 74 Priority. 

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 
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Offset:0x90 Register Name: INTC_SRC_PRIO_REG4 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

9:8 R/W 0x0 

IRQ68_PRIO. 

IRQ 68 Priority. 

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 

 

13.4.31. Interrupt Source Priority  5 Register (Default: 0x00000000) 

Offset:0x94 Register Name: INTC_SRC_PRIO_REG5 
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Offset:0x94 Register Name: INTC_SRC_PRIO_REG5 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:30 R/W 0x0 

IRQ95_PRIO. 

IRQ 95 Priority. 

Set priority level for IRQ bit 95 

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 

IRQ94_PRIO. 

IRQ 94 Priority. 

Set priority level for IRQ bit 94 

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 

IRQ93_PRIO. 

IRQ 93 Priority. 

Set priority level for IRQ bit 93 

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 

IRQ92_PRIO. 

IRQ 92 Priority. 

Set priority level for IRQ bit 92 

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 

IRQ91_PRIO. 

IRQ 91 Priority. 

Set priority level for IRQ bit 91 

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 

IRQ90_PRIO. 

IRQ 90 Priority. 

Set priority level for IRQ bit 90 

Level0 = 0x0 level 0, lowest priority 
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Offset:0x94 Register Name: INTC_SRC_PRIO_REG5 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

Level3 = 0x1 level 3, highest priority 

19:18 R/W 0x0 

IRQ89_PRIO. 

IRQ 89 Priority. 

Set priority level for IRQ bit 89 

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 

IRQ88_PRIO. 

IRQ 88 Priority. 

Set priority level for IRQ bit 88 

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 

IRQ87_RPIO. 

IRQ 87 Priority. 

Set priority level for IRQ bit 87 

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 

IRQ86_RPIO. 

IRQ 86 Priority. 

Set priority level for IRQ bit 86 

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 

IRQ85_PRIO. 

IRQ 85 Priority. 

Set priority level for IRQ bit 85 

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 

IRQ84_PRIO. 

IRQ 84 Priority. 

Set priority level for IRQ bit 84 
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Offset:0x94 Register Name: INTC_SRC_PRIO_REG5 

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 

IRQ83_PRIO. 

IRQ 83 Priority. 

Set priority level for IRQ bit 83 

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 

IRQ82_PRIO. 

IRQ 82 Priority. 

Set priority level for IRQ bit 82 

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 

IRQ81_PRIO. 

IRQ 81 Priority. 

Set priority level for IRQ bit 81 

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 

IRQ80_PRIO. 

IRQ 80 Priority. 

Set priority level for IRQ bit 80 

Level0 = 0x0 level 0, lowest priority 

Level1 = 0x1 level 1 

Level2 = 0x1 level 2 

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

14.1. Overview 

There are two kinds of DMA in the chip. One is Normal DMA (NDMA) with 8 channels, and the other is 

Dedicated DMA (DDMA) with 8 channels. 

For NDMA, only one channel can be active and the sequence is in accordance with the priority level. For 

DDMA, at most 8 channels can be active at the same time if their source or destination does not conflict. 

 

14.2. DMA Description 

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 aligned. 

 

14.3. DMA Register List 

Module Name Base Address 

DMA 0x01C02000 

 

Register Name Offset Description 

DMA_IRQ_EN_REG 0x0000 DMA IRQ Enable 

DMA_IRQ_PEND_STAS_REG 0x0004 DMA IRQ Pending Status 

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 

NDMA_DEST_ADDR_REG 0x100+N*0x20+8 Normal DMA Destination Address 

NDMA_BC_REG 0x100+N*0x20+C Normal DMA Byte Counter 

DDMA_CFG_REG 0x300+N*0x20 
Dedicated DMA Configuration 

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

DDMA_SRC_ADDR_REG 0x300+N*0x20+4 
Dedicated DMA Source 

Start Address 

DDMA_DEST_ADDR_REG 0x300+N*0x20+8 
Dedicated DMA Destination  

Start Address 

DDMA_BC_REG 0x300+N*0x20+C Dedicated DMA Byte Counter 

DDMA_PARA_REG 0x300+N*0x20+0x18 Dedicated DMA Parameter 

 

14.4. DMA Register Description 

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

Offset: 0x00 Register Name: DMA_IRQ_EN_REG 

Bit Read/Wr Default/ Description 
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ite Hex 

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. 

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. 
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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. 

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. 
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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. 

 

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

Offset: 0x04 Register Name: DMA_IRQ_PEND_STAS_REG 

Bit 
Read/Wr

ite 

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 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. 
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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. 

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. 
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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. 

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. 



Allwinner Technology CO., Ltd .                A13 

 

 

A13 User Manual V1.2  

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            143 

Jau.8, 2013 

 

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. 

 

14.4.3. Normal DMA Configuration Register (Default: 0x00000000) (N=0:7) 

Offset: 0x100+N*0x20 

(N=0,1,2,3,4,5,6,7) 
Register Name: NDMA_CTRL_REG 

Bit 
Read/Wri

te 

Default/

Hex 
Description 

31 R/W 0x0 

NDMA_LOAD. 

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 finishes. It will be cleared 

automatically. 

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

30 R/W 0x0 

NDMA_CONTI_EN. 

DMA Continuous Mode Enable. 

0: Disable, 1: Enable. 

29:27 R/W 0x0 

NDMA_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_DST_DATA_WIDTH. 

Normal DMA Destination Data Width. 

00: 8-bit 

01: 16-bit 

10: 32-bit 

11: / 

24:23 R/W 0x0 

NDMA_DST_BST_LEN. 

DMA Destination Burst Length. 

00: 1,  

01: 4 

10: 8 

11: / 

22 / / / 

21 R/W 0x0 

NDMA_DST_ADDR_TYPE. 

Normal DMA Destination Address Type. 

0: Increment 

1: No Change. 

20:16 R/W 0x0 NDMA_DST_DRQ_TYPE. 
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Normal DMA Destination DRQ Type. 

00000 : IR-TX 

00001 : / 

00010 : / 

00011 : / 

00100 : / 

00101 : / 

00110 : / 

00111 : / 

01000 : / 

01001 : UART1 TX 

01010 : / 

01011 : UART3 TX 

01100 : / 

01101 : / 

01110 : / 

01111 : / 

10000 : / 

10001 : / 

10010 : / 

10011 : Audio Codec D/A 

10100 : /  

10101 : SRAM(range : ) 

10110 : SDRAM 

10111 : / 

11000 : SPI0 TX 

11001 : SPI1 TX 

11010 : SPI2 TX 

11011 : USB EP1 

11100 :USB EP2 

11101 :USB EP3 

11110 :USB EP4 

11111 :USB EP5 

15 R/W 0x0 

BC_MODE_SEL. 

BC mode select. 

0 :  normal mode(the value read back equals to the value that is written) 

1: remain mode (the value read back equals to the remain counter to be 

transferred). 

14:10 / / / 

10:9 R/W 0x0 

NDMA_SRC_DATA_WIDTH. 

Normal DMA Source Data Width. 

00: 8-bit 
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01: 16-bit 

10: 32-bit 

11: / 

8:7 R/W 0x0 

NDMA_SRC_BST_LEN. 

DMA Source Burst Length. 

00: 1 

01: 4 

10: 8 

11: /. 

6 / / / 

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 : IR-RX 

00001 : / 

00010 : / 

00011 : / 

00100 : / 

00101 : / 

00110 :  

00111 : / 

01000 : / 

01001 : UART1 RX 

01010 : / 

01011 : UART3 RX 

01100 : / 

01101 : / 

01110 : / 

01111 : / 

10000 : / 

10001 : / 

10010 : / 

10011 : Audio Codec A/D 

10100 : / 

10101 : SRAM(range : ) 

10110 : SDRAM 

10111 : TP A/D  

11000 : SPI0 RX 

11001 : SPI1 RX 
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11010 : SPI2 RX 

11011 : USB EP1 

11100 :USB EP2 

11101 :USB EP3 

11110 :USB EP4 

11111 :USB EP5 

 

14.4.4. 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/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
NDMA_SRC_ADDR. 

Normal DMA Source Address. 

 

14.4.5. 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/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
NDMA_DST_ADDR. 

Normal DMA Destination Address. 

 

14.4.6. 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 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:24 / / / 

23:0 R/W x 
NDMA_BC. 

Normal DMA Byte Counter. 

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

   

14.4.7. 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 

Default

/Hex 
Description 

31 R/W 0x0 

DDMA_LOAD. 

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 finishes. It will be cleared automatically. 
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Set 0 to the bit will stop the corresponding DMA channel and reset its state 

machine. 

30 R 0x0 

DDMA_BSY_STA. 

DMA Busy Status. 

0: DMA idle 

1: DMA busy.  

29 R/W 0x0 

DDMA_CONTI_MODE_EN. 

DMA Continuous Mode Enable. 

0: Disable, 1: Enable. 

28 / / / 

27 / / / 

26:25 R/W 0x0 

DDMA_DST_DATA_WIDTH. 

DMA Destination Data Width. 

00: 8-bit 

01: 16-bit 

10: 32-bit 

11: / 

24:23 R/W 0x0 

DDMA_DST_BST_LEN. 

DMA Destination Burst Length. 

00: 1, 

01: 4. 

10: 8 

11: / 

22:21 R/W 0x0 

DDMA_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_DST_DRQ_SEL. 

Dedicated DMA Destination DRQ Type 

0x0: SRAM memory 

0x1: SDRAM memory 

0x2: /  

0x3: NAND Flash Controller (NFC) 

0x4: USB0 

0x5: /  

0x6: / 

0x7: / 

0x8: SPI1 TX 

0x9: / 
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0xA: Security System TX  

0xB: /  

0xC: / 

0xD: / 

0xE: TCON0 

0xF: / 

0x10: / 

0x11: / 

0x12: / 

0x13: / 

0x14: /  

0x15: /  

0x16: /  

0x17: / 

0x18: / 

0x19: /  

0x1A: SPI0 TX  

0x1B: /. 

0x1C: SPI2 TX  

0x1D: /  

0x1E: / 

0x1F: /  

15 R/W 0x0 

BC_MODE_SEL. 

BC mode select. 

0 : normal mode(the value read back equals to the value that is written) 

1: remain mode (the value read back equals to the remain counter to be 

transferred). 

14:11 / / / 

10:9 R/W 0x0 

DDMA_SRC_DATA_WIDTH. 

DMA Source Data Width. 

00: 8-bit 

01: 16-bit 

10: 32-bit 

11: / 

8:7 R/W 0x0 

DDMA_SRC_BST_LEN. 

DMA Source Burst Length. 

00: 1 

01: 4 

10: 8 

11: / 

6:5 R/W 0x0 
DDMA_SRC_ADDR_MODE. 

DMA Source Address Mode 
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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: /  

0x3: NAND Flash Controller (NFC) 

0x4: USB0 

0x5: / 

0x6: / 

0x7: / 

0x8: / 

0x9: SPI1 RX 

0xA: /  

0xB: Security System RX  

0xC: / 

0xD: / 

0xE: / 

0xF: / 

0x10: / 

0x11: / 

0x12: / 

0x13: / 

0x14: / 

0x15: / 

0x16: /  

0x17: / 

0x18: /  

0x19: /  

0x1A: /  

0x1B: SPI0 RX. 

0x1C: /  

0x1D: SPI2 RX  

0x1E: / 

0x1F: /  

 

14.4.8. 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_ADDR_REG 
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Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
DDMA_SRC_START_ADDR. 

Dedicated DMA Source Start Address. 

 

14.4.9. Dedicated DMA Destination Start Address Register (N=0:7) 

Offset: 0x300+N*0x20+0x8 

(N=0,1,2,3,4,5,6,7) 
Register Name: DDMA_DEST_ADDR_REG 

Bit 
Read/Wr

ite 

Default/

Hex 
Description 

31:0 R/W x 
DDMA_DST_START_ADDR. 

Dedicated DMA Destination Start Address. 

 

14.4.10. Dedicated DMA Byte Counter Register (N=0:7) 

Offset: 0x300+N*0x20+0Xc 

(N=0,1,2,3,4,5,6,7) 
Register Name: DDMA_BC_REG 

Bit 
Read/Wr

ite 

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. 

 

14.4.11. 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/Wr

ite 

Default/

Hex 
Description 

31:24 R/W 0x0 
DEST_DATA_BLK_SIZE. 

Destination Data Block Size n. 

23:16 R/W 0x0 
DEST_WAIT_CLK_CYC. 

Destination Wait Clock Cycles n 

15:8 R/W 0x0 
SRC_DATA_BLK_SIZE. 

Source Data Block Size n. 

7:0 R/W x 
SRC_WAIT_CLK_CYC. 

Source Wait Clock Cycles n. 

Note: If the counter is N, the value is N+1. 
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15. NAND Flash Controller (NFC) 

15.1. Overview 

The NFC supports all NAND/MLC flash memory available in the market and new types can be supported by 

software re-configuration as well. It can support 2 NAND flash with 3.3 V voltage supply. There are 2 separate 

chip select lines (CE#) to connect up to 2 flash chips with2 R/B signals. 

The On-the-fly error correction code (ECC) is built in NFC to enhance reliability. BCH is implemented to 

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 to read or write external Flash. The NFC maintains the proper relativity for CLE, CE# and ALE 

control signal lines. Three kinds of modes are supported for serial read access: Mode 0 is the conventional 

serial access, Mode 1 for EDO type, and Mode 2 is for extension EDO type. In addition, NFC can monitor the 

status of R/B# signal line. 

Block management and wear leveling management are implemented in software.  

The NFC features: 

 ̧ Support SLC/MLC/TLC flash and EF-NAND memory 

 ̧ Software configure seed to randomize engine 

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

 ̧ Support 8-bit Data Bus Width 

 ̧ Support 1024, 2048, 4096, 8192, 16384 bytes size per page 

 ̧ Support 3.3 V voltage supply Flash 

 ̧ Up to 2 flash chips which are controlled by NFC_CEx# 

 ̧ Support Conventional and EDO serial access method for serial reading Flash 

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

 ̧ Corrected Error bits number information report 

 ̧ ECC automatic disable function for all 0xff data 

 ̧ NFC status information is reported by its registers 

 ̧ Support interrupt 

 ̧ One Command FIFO 

 ̧ Support external DMA for data transfer 
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 ̧ Two 256x32-bit RAM for Pipeline Procession 

 ̧ Support SDR, DDR and Toggle 1.0 NAND 

15.2. NFC Block Diagram 

Sync

Register

File

FIFO

RAM0

(256x32)

ECC

Control

AHB

Slave I/F

Command

FIFO

FIFO

Control

DMA & INT

Control

FIFO

RAM1

(256x32)

NAND Flash Basic Operation

Normal

Command

FSM

Spare

Command

FSM

Batch

Command

FSM

User Data

(8x32)

CE[1:0] CLE ALE WE RE RB[1:0] DO[7:0] DI[7:0]

nfc_clk

domain

ahb_clk

domain

 

Figure 15-1 NFC Block Diagram 

 

15.3. NFC Timing Diagram 

Typically, there are two kinds of serial access method. One is the conventional method that fetches data at the 

rise edge of NFC_RE# signal line, and the other is EDO type that fetches data at the next fall edge of 

NFC_RE# signal line. 
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Figure 15-2 Conventional Serial Access Cycle Diagram (SAM0) 

 

 

Figure 15-3 EDO Type Serial Access after Read Cycle (SAM1) 

 

Data(0) Data(n-1)

sample n-1sample 0

t10

t13

t14

t12

t14

t12

t4t3

NFC_CLE

NFC_CE#

NFC_WE#

NFC_RE#

NFC_ALE

NFC_RB#

NFC_IOx

Data(0) Data(n-1)

sample 0

t10

t13

t14

t12

t14

t12

t4t3

NFC_CLE

NFC_CE#

NFC_WE#

NFC_RE#

NFC_ALE

NFC_RB#

NFC_IOx



Allwinner Technology CO., Ltd .                A13 

 

 

A13 User Manual V1.2  

Copyright © 2013 Allwinner Technology. All Rights Reserved.                            154 

Jau.8, 2013 

 

 

Figure 15-4 Extending EDO Type Serial Access Mode (SAM2) 

 

 

Figure 15-5 Command Latch Cycle 

 






























































































































































































































































































































































































































































































































