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Technicalltems

NO.

Abbreviation

Full Name

Description

ARMCor t -A&

ARMCor t-A&% E

A processor coredesigned by ARM
Holdings implementing the ARM v
instruction set architecture

Mali-400

Mali-400

A 2D/3D graphic processor unit designed
ARM Holdings

SDRAM

Synchronous Dynamic Randon
Access Memory

Dynamic random access memaiYyRAM)
that is synchronized with theystem bus

PWM

PulseWidth Modulator

A commonly used technique for controllir
power to inertial electrical devices, ma
practical by modern electronic pow
switches

SPI

Serial Peripheral Interface

A synchronousserial data link standard
named byMotorola that operates irfull

duplex mode. Devices communicate

master/slavenode where the master devi
initiates thedata frame

UART

Universal Asynchronous
Receiver/Transmitter

used for serial communicati with a
peripheral, modem (data carrier equipme
DCE) or data set

DMA

Direct Memory Access

A feaure of modern computers that allg
certain hardware subsystems within {
computer to access system mem
independently of the CPU

PWM

Pulse WidthModulation

A commonly used technique for controllir
power to inertial electrical devices, ma
practical by modern electronic pow
switches

Audio Codec

Audio Codec

A compuer program implementing an
algorithmthatcompresses and decompres
digital audio da according to a giveaudio
file formator streaming mediaudio format.

10

SD 3.0

Security Digital 3.0

A nonvolatile memory card format
developed by thesD Card Associatiorior
use in portable devices.

11

USB OTG

USB OnThe-Go

duatrole controller, which supports bo
Host and device functions and is f
compliant with the OsThe-Go Supplemet
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to the USB 2.0 Specification, Revision 1.0
12 EHCI Enhanced Host Controller | a highspeed controller standard that
Interface publicly specified
A registerlevel interface that enables a h
controller for USBor FireWire hardware t
13 OHCI Open Host Controller Interface : . .
communicate with a host controller driver
software
14 TP Touch Panel A HumanMachine Interactive Interface
Low Resolution Analog to Digital A module which can transfer analog sig
15 LRADC . .
Converter to digital signal
The hardware block that interfaces with
different image sensor interfaces ang
16 Csl CMOS Sensor Interface )
provides astandard outputhat can be use
for subsequeritnage processing
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1. A13Introduction

1.1. Features

CPU

ARM CortexA8 Core
32KB I-Cache/32KB BCache/256KB L2 Cache

Using NEON for video, audio, and graphic workloads eases the burdauppérting 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/ 2.8&0Open VG 1.1

VPU
Video Decoding (FULL HD)

U  Support all popular video formats, including VP6/8, AVS, H.264, H.263 , MBR@, etc
i  Support 1920*1080@ 30fps in all formats

Video Encoding
i Support encoding iH.264MP format

i Up to 1920%1080@30fps

Display Processing Ability
., Four moveable and sizjustable layers
Support multiformat image input
Support image enhancement processor
Support Alpha blending /antiicker

Support Hardware cursor

Support output cok 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
i  Support DDRZSDRAM and DDR3 SDRAM up to 533MHz
i  Memory Capacityp to 512MB

8-bit NAND Flash Controller with 2 CE and 2 RB signals
i  Support SLC/MLC/TLC/DDR NAND

0 64-bit ECC

Peripherals

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

Three highspeed memory contiters 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 TweWire Interfaces

IR controller supporting CIR remoter

6-bit LRADC for line control

Internal 4wire touch panel controllevith pressure sensor anebint touch

Internal 24bit Audio Codec for ZZh headphone andGh microphone

PWM controller

System
8-Ch normal DMA and &h dedicated DMA
Internal 48K SRAM on chip

6 asynchronic timers, 2 synchronic timers, 1 watchdog, #&wb2Xounters

B
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Security

Security System

Support DES/3DES/AES encryption and decryption.
Support SHAL, MD5 message digest

Support 166bit hardware PRNG with 198it seed

128-bit EFUSE chip ID

Package
eLQFP176 package

Al13 User Manual V12
Copyright ©2013 Allwinner Technology. All Rights Reserved. 25
Jau.8, 2013



@Allwinner Technology CO.,Ltd. Al3

2. Pin Description

2.1. Pin PlacementTable

Refer to AB Datasheet for details.

2.2. Pin Detail Description

Refer to AB Datasheet for details.
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3. Architecture
3.1.

Functional Block Diagram

g

Al3

DDR2/3

» AUDIO NAND/eMMC
/N || EARPHONE
(Y AMP csl —\3
CPU
SP| 2 Point
AL UART RTP
~
GPU VPU
HAY Mali 400 1080P CODEC JTAG
Y
USB USB
KEY
oTG HOST ST

32.768K
RTC
24M

Crystal

Figure31 FunctionaBlock Diagram

PMU
SYSTEM

3.2. Memory Mapping
Module Address Size(Bytes)

SRAM Al 0x0000 0006--0x0000 3FFF 16K
SRAM A2 0x0000 4006-0x0000 7FFF 16K
SRAM A3 0x0000 8006-0x0000 B3FF 13K
SRAM A4 0x0000 B406--0x0000 BFFF 3K
SRAM NAND / 2K
SRAM D 0x0001 0006--0x0001 OFFF 4K
SRAM Controller 0x01C0 0006-0x01CO OFFF 4K
DRAM Controller 0x01C0 1008-0x01CO0 1FFF 4K
DMA 0x01C0 2008-0x01CO0 2FFF 4K
NFC 0x01CO0 3008-0x01CO0 3FFF 4K
/ 0x01CO0 4008-0x01CO0 4FFF 4K
SPIO0 0x01C0 5008-0x01CO0 5FFF 4K
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SPI1 0x01C0 6006-0x01CO0 6FFF 4K
/ 0x01CO0 7006-0x01CO0 7FFF 4K
/ 0x01CO0 8006--0x01CO0 8FFF 4K
CSlI 0x01C0 9006--0x01CO0 9FFF 4K
/ 0x01CO0 A00B--0x01CO AFFF /
/ 0x01CO0 B0O0©--0x01CO BFFF /
LCD 0x01CO0 C008-0x01C0 CFFF 4K
/ 0x01CO0 D00e--0x01CO DFFF 4K
VE 0x01CO E006-0x01CO EFFF 4K
SD/MMC 0 0x01CO FO0©&-0x01COFFFF 4K
SD/MMC 1 0x01C1 0006-0x01C1 OFFF 4K
SD/MMC 2 0x01C1 1006-0x01C1 1FFF 4K
/ 0x01C1 2006-0x01C1 2FFF 4K
USB OTG 0x01C1 3006-0x01C1 3FFF 4K
USB HCI 0x01C1 4006-0x01C1 4FFF 4K
SS 0x01C1 5008-0x01C1 SFFF 4K
/ 0x01C1 6006-0x01C1 6FFF /
SPI 2 0x01C1 7006-0x01C1 7FFF 4K
/ 0x01C1 8006-0x01C1 8FFF 4K
/ 0x01C1 9006-0x01C1 9FFF 4K
/ 0x01C1 A00BG--0x01C1 AFFF 4K
/ 0x01C1 B0O0&--0x01C1 BFFF 4K
/ 0x01C1 C008-0x01C1 CFFF 4K
/ 0x01C1 D008--0x01C1 DFFF 4K
/ 0x01C1 E008-0x01C1EFFF 4K
/ 0x01C1 FO08-0x01C1 FFFF 4K
CCM 0x01C2 0006-0x01C2 03FF 1K
INTC 0x01C2 0406-0x01C2 O7FF 1K
PIO 0x01C2 0806-0x01C2 OBFF 1K
Timer 0x01C2 0C08-0x01C2 OFFF 1K
/ 0x01C2 1006-0x01C2 13FF 1K
/ 0x01C2 1406-0x01C2 17FF 1K
IR 0x01C21800--0x01C2 1BFF 1K
/ 0x01C2 1C06-0x01C2 1FFF 1K
/ 0x01C2 2006-0x01C2 23FF 1K
/ 0x01C2 2406-0x01C2 27FF 1K
LRADC 0x01C2 2806-0x01C2 2BFF 1K
AD/DA 0x01C2 2C06-0x01C2 2FFF 1K
/ 0x01C2 3006-0x01C2 33FF /
CPU Control 0x01C2 3406-0x01C237FF 1K
SID 0x01C2 3806-0x01C2 3BFF 1K
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/ 0x01C2 3C08-0x01C2 3FFF 1K
/ 0x01C2 4006-0x01C2 43FF 1K
/ 0x01C2 4406-0x01C2 47FF 1K
/ 0x01C2 4806-0x01C2 4BFF 1K
/ 0x01C2 4C06-0x01C2 4FFF 1K
TP 0x01C2 5008-0x01C2 53FF 1K
PMU 0x01C2 5406-0x01C2 57FF 1K
/ 0x01C2 5806-0x01C2 5BFF 1K
/ 0x01C2 5C08-0x01C2 5FFF 1K
/ 0x01C2 6008-0x01C2 63FF 1K
/ 0x01C2 64006-0x01C2 67FF 1K
/ 0x01C2 6806-0x01C2 6BFF 1K
/ 0x01C2 6C08-0x01C2 6FFF 1K
/ 0x01C2 7006-0x01C2 73FF 1K
/ 0x01C2 7406-0x01C2 77FF 1K
/ 0x01C2 7806-0x01C2 7BFF 1K
/ 0x01C2 7C08-0x01C2 7FFF 1K
/ 0x01C2 8006-0x01C2 83FF 1K
UART 1 0x01C2 8406-0x01C2 87FF 1K
/ 0x01C2 8806-0x01C2 8BFF 1K
UART 3 0x01C2 8C06-0x01C2 8FFF 1K
/ 0x01C2 9006-0x01C2 93FF 1K
/ 0x01C29400--0x01C2 97FF 1K
/ 0x01C2 9806-0x01C2 9BFF 1K
/ 0x01C2 9C06-0x01C2 9FFF 1K
/ 0x01C2 A00B--0x01C2 A3FF 1K
/ 0x01C2 A306--0x01C2 A7FF 1K
/ 0x01C2 A806--0x01C2 ABFF 1K
TWIO 0x01C2 AC0B--0x01C2 AFFF 1K
TWI'1 0x01C2 B006--0x01C2 B3FF 1K
/ 0x01C2 B406--0x01C2 B7FF 1K
/ 0x01C2 B806--0x01C2 BBFF 1K
/ 0x01C2 BC06--0x01C2 BFFF 1K
/ 0x01C2 C0068-0x01C2 C3FF 1K
/ 0x01C2 C406-0x01C2 C7FF 1K
/ 0x01C2 C806-0x01C2 CBFF 1K
/ 0x01C2 CC06-0x01C2 CFFF 1K
/ 0x01C3 0006-0x01C3 FFFF 64K
Mali-400 0x01C4 0006-0x01C4 FFFF 64K
Sync Timer 0x01C6 0006 0x01C6 OFFF 4K
SRAM C 0x01D0 0008--0x01DF FFFF Module SRAM
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DE_FE 0x01E0 0006-0x01E1 FFFF 128K
/ 0x01E2 0006-0x01E3 FFFF 128K
DE_BE 0x01E6 0006-0x01E6 FFFF 64K
IEP 0x01E700006--Ox01E7 FFFF 64K
/ 0x01E4 0006-0x01ES FFFF 128K
/ 0x01E8 0006-0x01E9 FFFF 128K
/ 0xO01EA 0006--0x01EB FFFF 128K
/ 0x3F50 0008--0x3F50 FFFF 64K
DDR-II/DDR-III 0x4000 0006--0xBFFF FFFF 2G

BROM OXFFFF 0006 OXFFFF 7FFF 32K
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4.

4.1.

With one 32KB ROM, the A3 supports five boot methods. The systeamboot sequencially from NAND
Flash, SPI NOR Flash, SD Card and USBwever, if theexternal boot select pin(BSRYhich ispulled up by
an internal 50K resistor in normal statechecked by boot code to be on Hawvel state after system powen,

Boot System

Overview

the system will directly jump tboot from USB.

4.2.

Boot Diagram

Al3

e state of BSR_ Yes

pinis| OL 2

No

SDCO(PF port) boot
operation

DCO Boo

Yes Success?

NAND Flash boot
operation (CEQ)

SDC2(PC port) boot
operation

A

SPIO(PC port) boot
operation

| Nor FI

A

\ 4

boot OK, run other
firmware

Yes t Suc
No

»
L

\ 4

USB boot operation
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S. Power ManagementUnit (PMU)

5.1. Overview

ThePower Management UniPMU) aims to reducedynamic power consumption and static leakage current to
exterd the life of batteries iend product 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_REGO 0x0000 PMU Control Register 0
PMU_DVFS_CTRL_REG1 0x0004 PMU Control Register 1
/ 0x0008 /
PMU_DVFS_CTRL_REG2 0x000C PMU Control Registe?
/ 0x0010 /
/ 0x0014 /
PMU_DVFS_CTRL_REG3 0x0018 PMU Control Register 3
PMU_DVFS_TIMEOUT_CTRL_REG 0x001C PMU TimeoutControl Register
PMU_AXI_AUTO_SWT_REGO 0x0020 PMU AXI Auto SwitchCLK Register0
PMU_AXI_AUTO_SWT_REG1 0x0024 PMU AXI Auto SwitchCLK Registerl
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 32khzCPUVDD Minimum Value
PMU_VF_TABLE_REGO 0x0080 CPUspeed max if the vddcpu=0.70v
PMU_VF TABLE_REG1 0x0084 CPUspeed max if the vddcpu=0.75v
PMU_VF _TABLE_REG2 0x0088 CPUspeed max if the vddcpu=0.80v
PMU_VF _TABLE_REG3 0x008C CPUspeed max if the vddcpu=0.85v
PMU_VF _TABLE_REG4 0x0090 CPUspeed max if the vddcpu=0.90v
PMU_VF _TABLE_REG5 0x0094 CPUspeed max if the vddcpu=0.95v
PMU_VF _TABLE_REG6 0x0098 CPUspeed max if the vddcpu=1.00v
PMU_VF_TABLE_REG7 0x009C CPUspeed max if the vddcpu=1.05v
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PMU_VF TABLE_REGS8 0x00A0 CPUspeed max if the vddcpu=1.10v
PMU_VF_TABLE_REG9 0x00A4 CPUspeed max if the vddcpu=1.15v
PMU_VF TABLE REGI10 0x00A8 CPUspeed max if the vddcpu=1.20v
PMU_VF TABLE REGI11 0Ox00AC CPUspeed max if the vddcpu=1.25v
PMU_VF TABLE REG12 0x00BO CPUspeed max if the vddcpu=1.30v
PMU_VF TABLE REG13 0x00B4 CPUspeed max if the vddcpu=1.35v
PMU_VF TABLE REG14 0x00B8 CPUspeed max if the vddcpu=1.40v
PMU_VF TABLE REG15 0x00BC CPUspeed max if the vddcpu=1.45v
PMU_VF _TABLE_REG16 0x00CO0 CPUspeed max if the vddcpu=1.50v
PMU_VF TABLE_REG17 0x00C4 CPUspeed max if the vddcpu=1.55v
PMU_VF TABLE_REG18 0x00C8 CPUspeed max if the vddcpu=1.60v
PMU_VF TABLE_ VALID REG 0x00CC PMUVf Table Valid Control
PMU_VF _TABLE_INDEX REG 0x00DO0 PMU Vf Table Index
PMU_VF _TABLE_RANGE_REG 0x00D4 PMU Vf Table Range
PMU_SPEED_FACTOR_REGO Ox00EO PMU Speed Factor Register 0
PMU_SPEED_FACTOR_REG1 Ox00E4 PMU Speed Factor Register 1
PMU_SPEED_FACTOR_REG2 Ox00ES8 PMU Speed Factor Register 2
CPU_IDLE_CNT_LOW_REG 0x00F0 CPUldle Counter Low
CPU_IDLE_CNT_HIGH_REG 0x00F4 CPUldle Counter High
CPU_IDLE_COUNTER_CTRL_REG 0x00F8 CPUldle Counter Control
CPU_IDLE_STATUS REG 0x00FC CPUIdle Status Register

5.3. PMU RegisterDescription
5.3.1. PMU DVEFES Control Register 0

Offset: 0x00 Register Name: PMU_DVFS_CTRL_REGO
) Read/Wr| Default/ L
Bit ) Description
ite Hex
31:18 |/ / /

17:16 R/W 0x0

DVFS_MODE_SEL.
DVFS Mode Select.
00: mode O

01: mode 1

10: mode 2

11: /.

AXI_DIV_AUTO_SWITCH.

15 R/W 0x0 AXICLK auto switch enable.
0: Disable, 1: Enable.

14:13 |/ / /

19 RIW 0x0 VOLT_CHANGE_MODE.

Voltage Change Mode
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0: normal mode
1: maximum mode
11:9 / / /
CLK_CHANGE_SM_MODE.
Clock Change Smooth Mode
8 R/W 0x0 .
0: Divide mode
1: Gating mode.
SM_EN.
7 R/W 0x0 Smooth enable.
0: Disable, 1: Enable.
CLK_SWTH_EN.
6 R/W 0x0 Clock switch enable.
0: Disable, 1: Enable.
VOLT_CHANGE_EN.
5 R/W 0x0 \oltage change enable.
0: Disable, 1: Enable.
SPD_DET_EN.
4 R/W 0x0 Speed detect enable.
0: Disable, 1: Enable.
3:1 / / /
DVFS_EN.
PMU DVFS Enable.
0 R/W 0x0 .
0: Disable
1: Enable.
5.3.2. PMU DVEFES Control Register 1(Default: 0x00001010)
Offset: 0x04 Register Name: PMU_DVFS_CTRL_REG1
. Read/Wr| Default/ o
Bit ) Description
ite Hex
31:24 / / /
PLL STAB TIME
23:8 R/W 0x10 - -
PLL stable time.
SM INTV_VALUE
7:0 R/W 0x10 -
Smooth interval value

5.3.3. PMU DVEFS Control Register 2

Offset: 0x0C Register Name: PMU_DVFS_CTRL_REG2
. Read/Wr| Default/ L
Bit . Description
ite Hex
311 / / /
VOLT_SET_EN.
0 R/W 0x0 - ~
\oltage Set Enable.
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It will be aub cleared after the voltage et command is sent successfull

Set this bit to will start the voltage settinfset the CPUVDD register val

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_REGO
. Read/Wr| Default/ L
Bit ) Description
ite Hex
31:27 |/ / /
AX|_CLK_LEVEL1
26:16 | R/IW 0x0 -~
AXICLK level 1
15:11 |/ / /
AX|_CLK_LEVELO
10:0 R/W 0x0 -~
AXICLK level O
5.3.5. PMU AXI Clock Range Registerl
Offset: 0x24 Register Name: PMU_AXI_AUTO_SWT_REG1
_ Read/Wr| Default/ .
Bit ) Description
ite Hex
31:27 / / /
AXI_CLK LEVE3
26:16 | R/IW 0x0 -~
AXICLK level 3
15:11 / / /
AX|_CLK_LEVEL2
10:0 R/W 0x0 - -
AXICLK level 2
5.3.6. PMU DVFS Control Register 3
Offset: 0x18 Register Name?MU_DVFS_CTRL_REG3
. Read/Wr| Default/ L
Bit ) Description
ite Hex
31:0 / / /
5.3.7. PMU DVFS TimeOut Control Register(Default: 0x00000027)
Offset: 0x1C Register Name: PMU_DVFS_TIMEOUT_CTRL_REG
_ Read/Wr| Default/ .
Bit ) Description
ite Hex
316 / /
DVES_TIMEOUT.
5:0 R/W 0x27 DVFS operate on TWI timeout cycles in TWI peripheral clock.
0: 1 cycle
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0x27: 40 cycles
e é
Ox3F: 64 cycles
5.3.8. PMU IRQ En Register
Offset: 0x40 Register Name: PMU_IRQ_EN_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
31:13 |/ / /
VOLT_DET_ERR_IRQ_EN.
Voltage Detect Error IRQ Enable.
12 R/W 0x0 .
0: Disable
1: Enable.
DVFS_CLK_SWTH_ERR_IRQ_EN.
DVFS Clock Switch Operation Error IRQ Enable.
11 R/W 0x0 .
0: Disable
1: Enable.
DVFS_VOLT_CHANGE_ERR_EN.
DVFS Voltage Change Error Enable.
10 R/W 0x0 .
0: Disable,
1: Enable.
DVFS_SPD DET _ERR_IRQ_EN.
DVFS Speed Detect E IRQ Enable.
9 RIW 0x0 . peed Detect Error IRQ Enable
0: Disable
1: Enable.
8:5 / / /
VOLT_DET_FIN_IRQ_EN.
Volt Detect Finished IRQ Enable.
4 RIW 0x0 0 gge etect Finishe Q Enable
0: Disable
1: Enable.
DVFS _CLK _SWT_FIN_IRQ_EN.
DVFS Clock Switch Operation Finished IRQ Enable.
3 R/W 0x0 .
0: Disable
1: Enable.
DVFS VOLT _CHANGE_FIN_EN.
DVFS Voltage Change Finished Enable.
2 R/W 0x0 .
0: Disable,
1: Enable.
DVFS_SPD _DET _FIN_IRQ_EN.
1 R/W 0x0 DVFS Speed Detect Finished IRQ Enable.
0: Disable,
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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.
VoltageDetect 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: PendingSet 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. Setne to this bit will clear it.

R/W

0x0

DVFS_SPD_DET_ERR_IRQ_PEND.
DVFS Speed Detect Error IRQ Pending.
0: No effect,

1: Pending. Setne to this bit will clear it.

8.5

/

R/W

0x0

VOLT_DET_FIN_IRQ_PEND.
Voltage Detect Finished IRQ Pending.
0: No effect,

1: Pending. Satne to this bit will clear it.

R/W

0x0

DVFS_CLK_SWT_FIN_IRQ_PEND.

DVFS Clock Switch Operation Finished IR€gnding.

0: No effect,
1: Pending. Satne to this bit will clear it.

R/W

0x0

DVFS_VOLT_CHANGE_FIN_PEND.
DVFS Voltage Change Finished Pending.
0: No effect,

1: Pending. Setre to this bit will clear it.

R/W

0x0

DVFS_SPD_DET_FIN_IRQ_PEND.
DVFS Speedetect Finished IRQ Pending.
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0: No effect,
1: Pending. Setne to this bit will clear it.

0x0

DVFS_FIN_IRQ_PEND.

DVFS Finished IRQ Pending.

0: No effect,

1: Pending. Setne to this bit will clear it.

5.3.10. PMU Status Register
Offset: 0x48 RegisteMName: PMU_STATUS_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
311 / / /
DVFS_BUSY.
DVFS Busy.
0 R/W 0x0
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
) Read/Wr| Default/ L
Bit ) Description
ite Hex
318 / / /.
CPUVDD_CTRL_REG_ADDR.
7:0 R/W 0x23 - iy - .
PMU CPUVDD DCDC Control Register address.
5.3.12. PMU TWI AddresgDefault : 0x00000068)
Offset: 0x50 Register Name: PMU_TWI|_ADDR_REG
) Read/Wr| Default/ .
Bit ) Description
ite Hex
318 / / /.
PMU_TWI_ADDR.
7:0 R/W 0x68 -~
PMU TWI address set.
5.3.13. PMU CPUVDD Value(Default: 0x00000016)
Offset: 0x54 Register Name: PMU_CPUVDD_VALUE_REG
) Read/Wr| Default/ L
Bit . Description
ite Hex
318 / / /.
CPUVDD_DEFAULT.
7:0 R/W 0x16 PMU CPUVDD Defaultvalue
0x00 = 0.70v
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0x02 = 0.75v
0x04 = 0.80v
0x06 = 0.85v
0x08 = 0.90v
Ox0A = 0.95v
0x0C = 1.00v
OxOE = 1.05v
0x10=1.10v
0x12 =1.15v
0x14 =1.20v
0x16 = 1.25v
0x18 = 1.30v
Ox1A=1.35v
0x1C =1.40v
Ox1E = 1.45v
0x20 = 1.50v
0x22 = 1.55v
0x24 = 1.60v

Note: Thisregister 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
) Read/Wr| Default/ .
Bit ) Description
ite Hex
31:1 / / /.

CPUVDD_VOLT_RAMP_CTRL.
CPWvdd voltage ramp control in DVM
0 = 15.625us

1=31.25us

0 R/W 0x0

Note: If the cpuvdd voltage ramp control in the external PMU is ghdrby the CPU, the CPU showdtso
modify this to be the same in the PMU.

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

Offset: Ox5C Register Name: PMU_32KHZ_CPUVDD_MIN_REG
i Read/Wr| Default/ L
Bit ) Description
ite Hex
318 / / /.

CPUVDD_32KHZ_ MIN_VALUE.
PMU CPUVDD Default Value
7:0 R/W Oxc 0x00 = 0.70v

0x02 = 0.75v

0x04 = 0.80v
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0x06 = 0.85v
0x08 = 0.90v
Ox0A = 0.95v
0x0C= 1.00v
OxOE = 1.05v
0x10 = 1.10v
0x12 = 1.15v
0x14 = 1.20v
0x16 = 1.25v
0x18 = 1.30v
Ox1A=1.35v
0x1C =1.40v
Ox1E = 1.45v
0x20 = 1.50v
0x22 = 1.55v
0x24 = 1.60v
5.3.16. PMU VF Table Register0
Offset: 0x80 Register Name: PMU_VF_TABLE_REGO
. Read/Wr| Default/ L
Bit ) Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_070.
10:0 R/W X CPUmax frequency if cpuvdd=0.7v (unit: MHz)
This register can only be written if the DVFS functioulisabled
5.3.17. PMU VF Table Register 1
Offset: 0x84 Register Name: PMU_VF_TABLE_REG1
_ Read/Wr| Default/ L
Bit ) Description
ite Hex
31:11 |/ / /
CPU_MAX_FREQ_075.
10:0 R/W X CPUmax frequency if cpuvdd=0.75v (unit: MHz).
This register can only be written if the DVFS function is diséble
5.3.18. PMU VF Table Register 2
Offset: 0x88 Register NamePMU_VF_TABLE_REG2
_ Read/Wr| Default/ L
Bit ) Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_080.
10:0 R/W X . .
CPUmax frequency if cpuvdd=0.8v (unit: MHz).
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5.3.19. PMU VF Table Register 3
Offset: 0x8C Register Name: PMU_VF_TABLE_REG3
Bit ReadANr Defauly Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_085.
10:0 R/W X CPUmax frequency if cpuvdd=0.85v (unit: MHz).
This register can only be written if the DVFS function is diséble
5.3.20. PMU VF Table Register 4
Offset: 0x90 Register Name: PMU_VF_TABLE_REG4
_ Read/Wr| Default/ .
Bit ) Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_090.
10:0 R/W X CPUmax frequency if vddcpu=0.9v (unit: MHz).
This register can only be written if the DVFS function is diséble
5.3.21. PMU VF Table Register 5
Offset: 0x94 Register Name: PMU_VF_TABLE_REG5
) Read/Wr| Default/ L
Bit ) Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_095.
10:0 R/W X CPUmax frequency if cpuvdd=0.95v (unit: MHz).
This register can only be written if the DVFS functiowlisablel.
5.3.22. PMU VF Table Register6
Offset: 0x98 Register Name: PMU_VF_TABLE_REG6
Bit BeadNVr Defauly Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_100.
10:0 R/W X CPUmax frequency if cpuvdd=1.0v (unit: MHz).
This register can only be written if the DVE8ction is disabld.
5.3.23. PMU VF Table Register7
Offset: 0x9C Register Name: PMU_VF_TABLE_REG7
Bit Read/Wr| Default/ | Description
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3111 |/ / /
CPU_MAX_FREQ_105.
10:0 R/W X CPUmax frequency if cpuvdd=1.05v (unit: MHz).
This register can only baritten if the DVFS function is disalde
5.3.24. PMU VF Table Register8
Offset: OXAO Register Name: PMU_VF_TABLE_REGS8
Bit ReadANr Defauly Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_110.
10:0 R/W X CPUmax frequency if cpuvdd=1.1v (unit: MHz).
This registecan only be written if the DVFS function is disadle
5.3.25. PMU VF Table Register 9
Offset: OxA4 Register Name: PMU_VF_TABLE_REG9
_ Read/Wr| Default/ .
Bit ) Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_115.
10:0 R/W X CPUmax frequency if cpuvdd=1.15v (unit: MHz).
This register can only be written if the DVFS function is diséble
5.3.26. PMU VF Table Register 10
Offset: OXA8 Register Name: PMU_VF_TABLE_REG10
Bit Read/Wr Defauly Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_120.
10:0 R/W X CPUmax frequency if cpuvdd=1.2v (unit: MHz).
This register can only be written if the DVFS function is diséble
5.3.27. PMU VF Table Register1l
Offset: OXAC Register Name: PMU_VF_TABLE_REG11
i Read/Wr| Default/ L
Bit ) Description
ite Hex
31:11 |/ / /
CPU_MAX_FREQ_125.
10:0 R/W X CPUmax frequency if cpuvdd=1.25v (unit: MHz).
This register can only be written if the DVFS function is diséble
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5.3.28. PMU VF Table Register 12
Offset: 0xBO Register Name: PMU_VF_TABLE_REG12
. Read/Wr| Default/ i
Bit ) Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_130.
10:0 R/W X CPUmax frequency if cpuvdd=1.3v (unit: MHz).
This register can only be written if the DVFS function is diséble
5.3.29. PMU VF Table Register 13
Offset: OxB4 Register Name: PMU_VF_TABLE_REG13
. Read/Wr| Default/ L
Bit ) Description
ite Hex
3111 |/ / /.
CPU_MAX_FREQ_135.
10:0 R/W X CPUmax frequency if cpuvdd=1.35v (unit: MHz).
This register can only be written if the DVFS function is diséble
5.3.30. PMU VF Table Register14
Offset: OxB8 Register Name: PMU_VF_TABLE_REG14
) Read/Wr| Default/ L
Bit ) Description
ite Hex
31:11 |/ / /.
CPU_MAX_FREQ_140.
10:0 R/W X CPUmax frequency if cpuvdd=1.4v (unit: MHz).
This register can only be written if the DVFS function is diséble
5.3.31. PMU VF Table Register 15
Offset: OxBC Register Name?MU_VF_TABLE_REG15
. Read/Wr| Default/ L
Bit ) Description
ite Hex
3111 |/ / /.
CPU_MAX_FREQ_145.
10:0 R/W X CPUmax frequency if cpuvdd=1.45v (unit: MHz).
This register can only be written if the DVFS function is diséble
5.3.32. PMU VF Table Register16
Offset:0xCO Register Name: PMU_VF_TABLE_REG16
i Read/Wr| Default/ L
Bit ) Description
ite Hex
31:11 |/ / /
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CPU_MAX_FREQ_150.

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

This register can only be written if the DVFS function is diséble

5.3.33.  PMU VF Table Register 17
Offset: 0xC4 Register Name: PMU_VF_TABLE_REG17
. Read/Wr| Default/ L
Bit ) Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_155.
10:0 R/W X CPUmax frequency if cpuvdd=1.55v (unit: MHz).
This register can only be written if the DVFS function is diséble
5.3.34. PMU VF Table Register 18
Offset: OxC8 Register Name: PMU_VF_TABLE_REG18
_ Read/Wr| Default/ .
Bit ) Description
ite Hex
3111 |/ / /
CPU_MAX_FREQ_160.
10:0 R/W X CPUmax frequency if cpuvdd=1.6v (unit: MHz).
This register can only be written if the DVEBiction is disablé.
5.3.35. PMU VF Table Valid Register
Offset: OXCC Register Name: PMU_VF_TABLE_VALID_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
31:116 | RIW 0x0 /
15:6 / / /
VF_TABLE_18 VALID.
PMU V-F Table Register 18 valid.
5 R/W 0x1 )
0: valid,
1: invalid.
VF_TABLE_17_ VALID.
PMU V-F Table Register 17 valid.
4 R/W 0x1 .
0: valid
1: invalid
VF_TABLE_16_ VALID.
PMU V-F Table Register 16 valid.
3 R/W 0x1 )
0: valid
1: invalid
VF_TABLE_15 VALID.
2 R/W 0x1 - T .
PMU V-F Table Register 15 valid.
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0: valid
1: invalid
VF_TABLE_14 VALID.
PMU V-F Table Register 14 valid.
1 R/W 0x0 .
0: valid
1: invalid
VF_TABLE_13 VALID.
PMU V-F Table Register 13 valid.
0 R/W 0x0 .
0: valid
1: invalid
5.3.36. PMU VF Table Index Register
Offset: 0xDO Register Name: PMU_VF_TABLE_INDEX_REG
. Read/Wr| Default/ L
Bit ) Description
ite Hex
31:2 / / /
VF_TABLE_IDX.
PMU V-F Table Index.
00:
1:0 R/W 0x0
01
10
11
5.3.37. PMU VF Table RangeRegister
Offset: OxD4 Register Name: PMU_VF_TABLE_RANGE_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
3124 |/ / /
VF_TABLE_RNG2.
23:16 | R/IW 0x0 - ~
PMU V-F Table Range 2.
VF_TABLE_RNGI1.
15:8 R/W 0x0 - -
PMU V-F Table Range 1.
VF_TABLE_RNGO.
7:0 R/W 0x0 - ~
PMU V-F Table Range 0.
5.3.38. PMU SpeedFactor Register O
Offset: OXEO Register Name: PMU_SPEED FACTOR_REGO
. Read/Wr| Default/ L
Bit . Description
ite Hex
SPD_DET_EN.
31 R/W 0x0 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: continuousmode

29:28

R/W

0x0

SPD_DET_SPDUP_FACTOR.

Speed Detect Speed Up Factor

Set these bits to nexero valuecan speed up the scan operation
00: lowest

é

11: fastest

27:17

/

16

0x0

SPD_DET_SCN_FIN.
Speed Detect Scan Finished
0: no effect,

1: scan finished.

15:8

0x0

SPD_DET_FACTOR1
Speed Detect Factor 1
This number indicates the delay length equivaeimput clock period x2

7:0

0x0

SPD_DET_FACTORO.
Speed Detect Factor 0
This number indicates the delay length equivalent to input clock period »

5.3.39.

PMU Speed Factor Register 1

Offset: OxE4

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: continuousmode

29:28

R/W

0x0

SPD _DET_SPDUP_FACTOR

Speed Detect Speed Up Factor

Set these bits toon-zero value can speed up the scan operation
00: lowest

é

11: fastest

27:17

/
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SPD_DET_SCN_FIN

Speed Detect Scan Finished
0: no effect,

1: scan finished.

15:8

0x0

SPD_DET _FACTORL1.
Speed Detect Factor 1
This number indicates the dellngth equivalent to input clock period x2

7:0

0x0

SPD_DET_FACTORO.
Speed Detect Factor 0

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

5.3.40.

PMU SpeedFac

tor Register 2

Offset: OXE8

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: continuousmode

29:28

R/W

0x0

SPD _DET_SPDUP_FACTOR

Speed Detect Speed Up Factor

Set thesits to noRzero value can speed up the scan operation
00: lowest

é

11: fastest

2717

/

16

0x0

SPD_DET_SCN_FIN

Speed Detect Scan Finished
0: no effect,

1: scan finished.

15:8

0x0

SPD _DET_FACTORL.
Speed Detect Factor 1
This number indicates thadelay length equivalent to input clock period x2

7:0

0x0

SPD_DET_FACTORO
Speed Detect Factor O

This number indicates the delay length equivalent to input clock period »
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5.3.41. CPU Idle Counter Low Register(Default: 0x00000000)
Offset: OXFO Register NameCPU_IDLE_CNT_LOW_REG
. Read/Wr| Default/ L
Bit ) Description
ite Hex

CPU_IDLE_CNT_LO
CPU IdleCounter B1:0].
This counter clock source is 24MHz. If CPU is in idle state, the counte

31:0 R/W 0x0 .
count up in the clock of 24MHz.

Any write to this registewill clear this register and the CPU idle coun
high register.

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

Offset: OxF4 Register Name: CPU_IDLE_CNT_HIGH_REG

. Read/Wr| Default/ L
Bit ) Description
ite Hex
CPU_IDLE_CNT_HIL.
CPU IdleCounter $3:32].

31:0 R/W 0x0 ) ) : . . . .

Any write to this register will clear this register and the CPU idle countel
register.

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

Offset: OxXF8 Register Name: CPU_IDLE_COUNTER_CTRL_REG

. Read/Wr| Default/ o
Bit ) Description
ite Hex
31:8 / / /
CPU_IDLE_AUTO_SWTH_EN.
CPU idle enter/exit, clk auto switch enable.
0: disable, 1: enable.

7 R/W 0x0 If the CPU enter the idle mode and this bit is set, the ccu will auto switg

CPU clock divide ratio to /8.
If the CPU exit the idle modand this bit is set, the ccu will auto switch {
CPU clock divide ratio from /8 to /1 with 4 steps.
6:3 / / /
CPU_IDLE_CNT_EN.
CPU idle counter enable.
2 R/W 0x0 .
0: disable
1: enable.
CPU_IDLE_RL_EN.
CPU idle Counter Read Latch Enable.

1 R/W 0x0 . . . )
0: noeffect, 1: to latch the idle Counter to the Low/Hi registers and it
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 itclvdinge t

zero after the registers are cleared.

5.3.44. CPU Idle StatusRegister(Default: 0x00000000)

Offset: OXFC Register Name: CPU_IDLE_STATUS_REG
Bit ReadANr Defauilt Description
ite Hex
311 / / /
CPU_IDLE_STA.
CPU idle exit finished pending.
0 R/W 0x0 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 ModuléCCM) is made up of 7 PLLs, a Main Oscillator and archip RC OscillatorThe
24-MHz crystal is mandatory and to generate input clock source for PLLs and main digital blocks.

In order to provide high performance, lgpawer consumption and uskiendly interfacs, the chipincludes
several clock domains: CPU clock, AHB clod®B clock and special cloclSee details in the following
table.

CLK Domain Module Speed Range Description
0sC24M Most Clock Generator 24MHz Root clock for most of the chip
RC_OSsC Timer,key 32KHz Source for the timer
CPU32_clk CPU32 2K~1200M Divided from CPU32_clk or OSC24N
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 Sourced from the PLL

B [22.5792MHz
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6.2. Clock Tree Diagram

PLL 1(240MHz-2GHZz)
OUT =( 24MHz*N*K)/(M*P)
N:0-31
K:1-4
M:1-4
P:1/2/4/8

PLL1OUT

PLL 2
OUT = 22.5792MHz/24.576MHz

PLL20UT

PLL 3(27MHz-381MH2z)
OUT = 3MHz*M (Integer mode)
OUT = 270MHz/297MHz(Fractional)
M:9-127

24W Hz 9

A13 User Manual V12

PLL 4(240MHz-2GHZz)
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 = ( 24MHZz*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

PLL30OUT

PLL4AOUT

PLL50OUT

PLL6OUT

PLL 7(27MHz-381MH2z)
OUT = 3MHz*M (Integer mode)
OUT = 270MHz/297MHz(Fractional)
M:9-127

PLL7OUT

Figure 61 Clock Generation from PLL Outputs
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PLL3x2

PLL7x2

32KHZ Divider Divider Divider
00:/1 00:/1 00:/2
0L/2 0L:/2 0L:/2
OSC24M | | 10:/3 10:/4 10:/4
11:/4 11:/8 11:/8
CPU-CLK .| AXI-CLK .| AHB-CLK APBO-CLK
PLL1
PLL6/6
0SC24M
APB1-CLK
PLL6 > CLK_OUT= CLK_IN/(M*N) APBl_CLK_OUTk TWI/UART//SCR
M:1-32
N:1/2/4/8
32KHZ
NAND-CLK NAND-CLK-OUT
0SC24M
SDO/1/2-CLK SDO/1/2-CLK-OUT
SS-CLK SS-CLK-OUT
SPI0/1/2-CLK
—
PLLE IR-CLK
CLK_OUT= CLK_IN/(M*N)
M:1-16 SPI0/1/2-CLK-OUT
PLL5 N:1/2/4/8 IR-CLK-OUT
P'gi-z CLK_OUT= CLK_IN/*N —
N:1/2/4/8
USB-CLK-OUT
USB-PLL » USB-CLK —_—
PLL3
DE-BE/FE-CLK DE-BE/FE-CLK-OUT
PLL7 > CLK_OUT= CLK_IN/M
M:1-16 BE-CLK-OUT
PLL5
IEP-CLK —
PLL3x1
PO CHo LK LCD-CHO-CLK-OUT
PLL71 N CLK_OUT = CLK_IN
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PLL7x1

PLL3x2

PLL7x2

LCD-CH1-CLK2
CLK_OUT=CLK_IN/M

0SC24M

PLL3x1

LCD-CH1-CLK1

CLK_OUT = CLK_IN/M
M:1/2

PLL7x1

PLL3x2

PLL7x2

PLL4

PLL2

 LOD-CH1-CLK?
M:1-16
CSI-CLK CSI-CLK-OUT
> CLK_OUT= CLK_IN/M | RS
M:1-32
VE-CLK-OUT
> VE-CLK

—>

0sC24M

AUDIOCODEC-CLK

0OSC24M

PLL6

PLL5

AVS-CLK

AVS-CLK-OUT
—>

MBUS-CLK(Max 300MHz)

CLK_OUT= CLK_IN/(M*N)
M:1-16

N:1/2/4/8

MBUS-CLK-OUT
e

AUDIOCODEC-CLK-OUT
—>

6.3.

Figure63 Bus Clock Generation Part 2

CCM Regqister 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 0OSC24M control
CPU_AHB_APBO_CFG_REG 0x0054 CPU, AHB And APBO Divide Ratio
APB1_CLK_DIV_REG 0x0058 APB1 Clock Divider
AXI_GATING_REG 0x005C AX| Module Clock Gating
AHB_GATING_REGO 0x0060 AHB Module Clock Gating 0
AHB_GATING_REG1 0x0064 AHB Module Clock Gating 1
APBO_GATING_REG 0x0068 APBO Module Clock Gating
APB1_GATING_REG 0x006C APB1 Module Clock Gating
NAND_SCLK_CFG_REG 0x0080 Nand Flash Clock

/ 0x0084 /
SDO_SCLK_CFG_REG 0x0088 SDO Clock
SD1_SCLK_CFG_REG 0x008C SD1 Clock
SD2_SCLK_CFG_REG 0x0090 SD2 Clock

/ 0x0094 /

/ 0x0098 /

SS SCLK_CFG_REG 0x009C SecuritySystem Clock
SPI0_SCLK_CFG_REG 0x00A0 SPI0 Clock
SPI1_SCLK_CFG_REG 0x00A4 SPI1 Clock
SPI12_SCLK_CFG_REG 0x00A8 SPI2 Clock

/ 0x00AC /
IR_SCLK_CFG_REG 0x00BO IR Clock

/ 0x00B4 /

/ 0x00B8 /

/ 0x00BC /
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/ 0x00CO0 /

/ 0x00C4 /

/ 0x00C8 /

/ 0x00CC /

/ 0x00D0 /

/ 0x00D4 /
DRAM_SCLK_CFG_REG 0x0100 DRAM Clock
BE_CFG_REG 0x0104 DisplayEngine Backend Clock
/ 0x0108

FE _CFG_REG 0x010C DisplayEngine Front End Clock
/ 0x0110 /

/ 0x0114 /

/ 0x0118

/ 0x011C /

/ 0x0120 /

/ 0x0124 /

/ 0x0128 /
LCD_CH1_CFG_REG 0x012C LCD Channell Clock

/ 0x0130 /
CSI_CFG_REG 0x0134 CSlIClock

/ 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 SpeciaClock

/ 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
) Read/Wr| Default/ L
Bit ) Description
ite Hex
PLL1_Enable.
31 R/W 0x0 0: Disable, 1: Enable.
The PLL1 output (24MHZz*N*K) / (M*P).
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The PLL1 output is for the CORECLK.

Note: the output 24MHZz*N*K clocknust be in theange of 240MHz~2GH;
if the bypass is disabled.

Its default is 384MHz.

30618 |/ / /
PLL1_OUT_EXT_DIVP.

17:16 R/W 0x0 PLL1 Output external divider P.
The range is 1/2/4/8.

15:13 |/ / /.

PLL1 FACTOR_N
PLL1 FactorN.

Factor=0, N=0;
12:8 R/W 0x10 Factor=1N=1;
Factor=2, N=2
é é
Factor=31,N=31
7:6 / / /
PLL1_FACTOR_K.
5:4 R/W 0x0 PLL1 Factor K.(K=Factor + 1)
The range is from 1 to 4.
3 R/W 0x0 /
2 R/W 0x0 /
PLL1_FACTOR_M.
1.0 R/W 0x0 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
_ Read/Wr| Default/ L
Bit ) Description
ite Hex
31:28 / /
27 R/W Ox1
26 R/W 0x0

25:23 R/W 0x4

22:16 R/W 0x10

~N | N ~N NN ~N]~N ]~~~

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
. Read/Wr| Default/ -
Bit ) Description
ite Hex
PLL2 Enable.
0: Disable, 1: Enable.
The PLL2 is for Audio.
PLL2 Output = 24MHZz*N/PLL2_PRE_DIV/PLL2_POST_DIV.
31 R/W 0x0 . .
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 / / /
PLL2_POST_DIV.
PLL2 postdivider [3:0].
29:26 | RIW 0x2 0000: Ox1
é é
1111: 0x10
2521 | RIW 0x0 /
20:16 | R/IW 0x10 /
15 / / /
PLL2_Factor_N.
PLL2 Factor N.
148 |RW | 0x0 Factor=0, N=1;
Factor=1, N=1;
é é
Factor=0x7F, N=0x7F;
75 / / /
PLL2_PRE_DIV.
PLL2 predivider [4:0].
4:0 R/W 0x10 00000: Ox1
é é
11111: 0x20
6.4.4. PLL2-Tuning (Default: 0x00000000)
Offset: 0X0C Register Name: PLL2_TUN_REG
i Read/Wr| Default/ L
Bit ) Description
ite Hex
31 R/W 0x0 /
30:29 | R/IW 0x0 /
28:20 | R/W 0x0 /
19 / / /
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18:17 | R/IW 0x0 /
16:0 R/W 0x0 /
6.4.5. PLL3-Video (Default: 0x0010D063)
Offset: 0x10 Register Name: PLL3_CFG_REG
. Read/Wr| Default/ L
Bit ) Description
ite Hex
PLL3 Enable.
0: Disable, 1: Enable.
31 R/W 0x0 In the integer mode, The PLL3 output=3MHZz*M.
In the fractional mode, the PLL3 output is select by bit 14.
The PLL3 output range is 27MHz~381MHz.
30:27 / / /
26:24 | RIW 0x0 /
2321 |/ / /
20:16 | RIW 0x10 /
PLL3_MODE_SEL.
15 R/W 0x1 PLL3 mode select.
0: fractional mode, 1: integer mode.
PLL3_FUNC_SET.
14 R/W 0x1 PLL3 fractional setting.
0: 270MHz, 1: 297MHz.
13 / / /
12:8 R/W 0x10 /
7 / / /
PLL3_FACTOR_M.
6:0 R/W 0x63 PLL3 Factor M.
The range is from 9 to 127.
6.4.6. PLL4-VE (Default: 0x21081000)
Offset: 0x18 Register Name: PLL4 CFG_REG
. Read/Wr| Default/ L
Bit . Description
ite Hex
PLL4 Enable.
0: Disable, 1: Enable.
The PLL4 output (24MHz*N*K) / (M*P).
31 R/W 0x0
The PLL4 outputs for the VE.
Note: the output 24MHZz*N*K clocknust be in the range of 240MHz~2Gl}
if the bypass is disabled.
PLL4 OUT_BYPASS_EN.
30 R/W 0x0 PLL4 Output Bypass Enable.
0: Disable, 1: Enable.
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If the bypass is enabled, the PLL4 output is 24MHz.
29:25 | RIW 0x10 /
24:20 | RIW 0x10 /
19 R/W 0x1 /
18 / / /.
PLL4_OUT_EXT_DIV_P.
17:16 R/W 0x0 PLL4 Output external divider P.
The range is 1/2/4/8.
15:13 |/ / /
PLL4_FACTOR_N.
PLL4 Factor N.
Factor=0, N=0;
12:8 R/W 0x10 Factor=1, N=1,
Factor=2, N=2
é é
Factor=31,N=31
7:6 / / /.
PLL4 FACTOR_K.
5:4 R/W 0x0 PLL4 Factor K.(K=Factor + 1)
The range is from 1 to 4.
3:2 / / /.
PLL4 FACTOR_M.
1.0 R/W 0x0 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
. Read/Wr| Default/ L
Bit ) Description
ite Hex
PLL5 Enable.
0: Disable, 1: Enable.
The PLLS5 output for DDR = (24MHz*N*K)/M.
31 R/W 0x0 The PLL5 output for other modute(24MHz*N*K)/P.
The PLL5 output is for the DDR.
Note: theoutput 24MHZz*N*K clockmust be in the range of 240MHz~2Gl}
if the bypass is disabled.
PLL5_OUT_BYPASS_EN.
PLL5 Output Bypass Enable.
30 R/W 0x0 _
0: Disable, 1: Enable.
If the bypass is enabled, the PLL6 output is 24MHz.
DDR_CLK_OUT_EN.
29 R/W 0x0 -~ n
DDR clock output en.
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28:25 | RIW 0x8 /
24:20 | RIW 0x10 /
19 R/W 0x0 /
18 R/W 0x1 /
PLL5_OUT_EXT_DIV_P.
17:16 R/W 0x0 PLL5 Output External Divider P.
The range is 1/2/4//8.
15:13 | R/IW 0x4 /
PLL5_FACTOR_N.
PLLS5 Factor N.
Factor=0, N=0;
12:8 R/W 0x12 Factor=1N=1;
Factor=2, N=2
é é
Factor=31,N=31
7 R/W 0x1 LDO_EN.
LDO Enabile.
6 / / /
PLL5 _FACTOR_K.
5:4 R/W 0x0 PLL5 Factor K.(K=Factor + 1)
The range is from 1 to 4.
3:2 RIW 0x0 PLL5 _FACTOR_M1.
PLL5 Factor M1.
PLL5 _FACTOR_M.
1.0 R/W 0x0 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
. Read/Wr| Default/ L
Bit ) Description
ite Hex
31.0 / / /
6.4.9. PLL6 (Default: 0x21009931)
Offset: 0x28 Register Name: PLL6 CFG_REG
. Read/Wr| Default/ L
Bit . Description
ite Hex
PLL6 Enable.
0: Disable, 1: Enable.
31 R/W 0x0 Output =(24MHZz*N*K)/M/2
Note: the output 24MHZz*N*K clocknust be in the range of 240MHz~3Gl}
if the bypass is disabled.
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Its default is 1200MHz.
PLL6_BYPASS_EN.
30 RIW 0x0 PLL§ Output Bypass Enable.
0: Disable, 1: Enable.
If the bypass is enabled, the PLL6 output is 24MHz.
29:13 |/ / /
PLL6_FACTOR_N.
PLL6 Factor N.
Factor=0, N=0;
12:8 R/W 0x19 Factor=1, N=1,
Factor=2, N=2;
é é
Factor=31,N=31
7:6 / / PLL6 damping factocontrol[1:0].
PLL6_FACTOR_K.
5:4 / / PLL6 Factor K.(K=Factor + 1)
The range is from 1 to 4.
3:2 / / /
PLL6_FACTOR_M.
1.0 R/W Ox1 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
) Read/Wr| Default/ L
Bit ) Description
ite Hex
PLL7_Enable.
0: Disable, 1: Enable.
31 R/W 0x0 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.
3016 |/ / /
PLL7_MODE_SEL.
15 R/W 0x1 PLL7 mode select.
0: fractional mode, 1: integer mode.
PLL7_FRAC_SET.
14 R/W 0x1 PLL7 fractional setting.
0: 270MHz, 1: 297MHz.
137 / / /
PLL7_FACTOR_M.
6:0 R/W 0x63 PLL7 Factor M.
The range is from 9 to 127.
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6.4.11. PLL1-Tuning2 (Default: 0x00000000)

Al3

Offset: 0x38 Register Name: PLL1_TUN2_REG
. Read/Wr| Default/ -
Bit ) Description
ite Hex

SIG_DELT_PAT_EN.

31 R/W 0x0 .
Sigmadelta pattern enable.
SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0

3029 | RIW 0x0
01: DC=1
10: Triangular
11: awmode
WAVE_STEP.

28:20 | RIW 0x0 -
Wave step.

19 / / /
FREQ.
Frequency.
00: 31.5KHz

18:17 | R/IW 0x0
01: 32KHz
10: 32.5KHz
11: 33KHz
WAVE_BOT.

16:0 R/W 0x0 -
Wave Bottom.

6.4.12. PLL5-Tuning2 (Default: 0x00000000)

Offset: 0x3C Register Name: PLL5_TUN2_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex

SIG_DELT_PAT_EN.

31 R/W 0x0 .
Sigmadelta pattern enable.

SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0

01: DC=1

10: Triangular

11: awmode

30:29 | R/IW 0x0

WAVE_STEP.
Wave step.

28:20 | R/W 0x0

19 / / /

FREQ.
Frequency.

18:17 R/W 0x0

Al13 User Manual V12
Copyright ©2013 Allwinner Technology. All Rights Reserved.
Jau.8, 2013

62




@Allwinner Technology CO.,Ltd.

Al3
00: 31.5KHz
01: 32KHz
10: 32.5KHz
11: 33KHz
WAVE_BOT.
16:0 R/W 0x0 -
Wave Bottom.
6.4.13. 0OSC24M (Default: 0x00138013)
Offset: 0x50 Register Name: OSC24M_CFG_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
31:24 | RIW 0x0 /
23:18 |/ / /
PLL_IN_PWR_SEL.
17 R/W Ox1 PLL Input Power Select.
0: 2.5y, 1: 3.3v
LDO_EN.
16 R/W Ox1 LDO Enable.
0: Disable, 1: Enable.
PLL_BIAS_EN.
15 RIW Oxl. PLL-Bias Enable.
0: disable,
1: enable.
14:2 / / /
1 RIW Oxl. 0OSC24M_GSM.
0SC24M GSM.
OSC24M_EN.
0 R/W 0x1 OSC24MEnable.
0: Disable, 1: Enable.
6.4.14. CPU/AHB/APBO Clock Ratio (Default: 0x00010010)
Offset: 0x54 Register Name: CPU_AHB_APB0_CFG_REG
) Read/Wr| Default/ L
Bit . Description
ite Hex
31:18 |/ / /
CPU_CLK SRC_SEL.
CPU Clock Source Select.
00: 32KHzOSC( Internal )
17:16 | RIW 0x1 01: 0OSsC24Mm
10: PLL1
11: 200MHz eource from the PLL6).
If the clock source is changed, at most to wait for 8 present running
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cycles.

15:10 |/

/

9:8 R/W

0x0

APBO_CLK_RATIO.

APBO Clock divide ratio. APBO clock source is AHBbCK.
00: /2

01:/2

10: /4

11:/8

76 R/W

0x0

AHB_CLK _SRC_SEL.
00: AXI

01: CPUCLK

10: PLL6/2

11:

5:4 R/W

0Ox1

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

Read/W

Bit .
rite

Default
/Hex

Description

3126 |/

/

/

25:24 | RIW

0x0

APB1_CLK_SRC_SEL.

APB1 Clock Source Select

00: OSC24M

01: PLL6 (setto 1.2GHz)

10: 32KHz

11:/

This clock is used for some special module aplfeW/I, UART, and SCR
Because these modules need special dlatekeven if the apbclk changes
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23:18 |/ / /
CLK_RAT_N
17:16 | RIW 0x0 Clock predivide ratio (n)
The select clock source is pierided by 2”n. The divider is 1/2/4/8.
15:5 / / /
CLK_RAT_M.
4.0 R/W 0x0 Clock divide ratio (m)
The predivided clock is divided by (m+1). The divider is from 13@.
6.4.16. AXI Module Clock Gating (Default: 0x00000000)
Offset: Ox5C Register Name: AXI_GATING_REG
. Read/W| Default L
Bit ) Description
rite /Hex
311 / / /
DRAM_AXI_GATING.
0 R/W 0x0 RN
Gating AXI Clock forSDRAM (0: mask, 1: pass).
6.4.17. AHB Module Clock Gating RegisterO(Default: 0x00000000)
Offset: 0x60 Register Name: AHB_GATING_REGO
_ Read/W| Default .
Bit ) Description
rite /Hex
3129 |/ / /
STIMER_AHB_GATING.
28 R/W 0x0 _ N ~ .
Gating AHB Clock for Syntimer 0: mask, 1: pass).
27 / / /
26 R/W 0x0 /
2523 |/ / /
SPI2_AHB_GATING.
22 R/W 0x0 - N
Gating AHB Clock forSPI2 Q: mask, 1: pass).
SPI1_AHB_GATING.
21 R/W 0x0 - N
Gating AHB Clock forSPI1 Q: mask, 1: pass).
SPI0_AHB_GATING.
20 R/W 0x0 - N
Gating AHB Clock forSPIO Q: mask, 1: pass).
19 / / /
18 R/W 0x0 /
17 R/W 0x0 /
1615 |/ / /
SDRAM_AHB_GATING.
14 R/W 0x0 . o
Gating AHB Clock forSDRAM (0: mask, 1: pass).
NAND_AHB_GATING.
13 R/W 0x0 . -
Gating AHB Clock foiNAND (0: mask, 1: pass).
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12 R/W 0x0 /
11 / / /
SD2_AHB_GATING.
10 R/W 0x0 .
Gating AHB Clock for SDMMC2 (0: mask, 1pass).
SD1_AHB_GATING.
9 R/W 0x0 .
Gating AHB Clock for SDMMC1 (0: mask, 1: pass).
SDO_AHB_GATING.
8 R/W 0x0 .
Gating AHB Clock for SDMMCO (0: mask, 1: pass).
BIST_AHB_GATING.
7 R/W 0x0 ,
Gating AHB Clock forBIST (0: mask, 1: pass).
DMA_AHB_GATING.
6 R/W 0x0 . N
Gating AHB Clock foDMA (0: mask, 1: pass).
SS_AHB_GATING.
5 R/W 0x0 o O
Gating AHB Clock forSS Q: mask, 1: pass).
4:3 / / /
OHCI_AHB_GATING.
2 R/W 0x0 . .
Gating AHB Clock for USBOHCI (0: mask, 1: pass).
EHCI_AHB_GATING.
1 R/W 0x0 . -
GatingAHB Clock for USB EHCI (0: mask, 1: pass).
USBOTG_AHB_GATING.
0 R/W 0x0 . o ~
Gating AHB Clock for USBOTG (0: mask, 1: pass).
6.4.18. AHB Module Clock Gating Register 1(Default: 0x00000000)
Offset: 0x64 Register Name: AHB_GATING_REG1
. Read/W| Default L
Bit ) Description
rite /Hex
31:21 |/ / /
20 R/W 0x0 Gating AHB Clock for Mali400(0: mask, 1: pass).
IEP_AHB_GATING.
19 R/W 0x0 o o
Gating AHB Clock forlEP (0: mask, 1: pass).
1815 |/ / /
FE_AHB_GATING.
14 R/W 0x0 ” N
Gating AHB Clock for DEFE (O: mask, 1: pass).
13 / / /
BE_AHB_GATING.
12 R/W 0x0 " o
Gating AHB Clock for DEBE (0: mask, 1: pass).
11 R/W 0x0 /
109 / / /
CSI_AHB_GATING.
8 R/W 0x0 = -
Gating AHB Clock forCSI (0: mask, 1: pass).
7.5 / / /
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LCD_AHB_GATING.
4 R/W 0x0 .
Gating AHB Clock foL.CD (0: mask, 1: pass).
3 / / /
2 R/W 0x0 /
1 / / /
VE_AHB_GATING.
0 R/W 0x0 .
Gating AHB Clock foVE (0: mask, 1: pass).
6.4.19. APBO Module Clock Gating (Default: 0x00000000)
Offset: 0x68 Register Name: APBO_GATING_REG
. Read/W| Default L
Bit ) Description
rite /Hex
31:11 |/ / /
10 R/W 0x0 /
9:7 / / /
IR_APB_GATING.
6 R/W 0x0 o
Gating APB Clock folR (0: mask, 1: pass).
PIO_APB_GATING.
5 R/W 0x0 - .
Gating APB Clock folPIO (O: mask, 1: pass).
4 / / /
3 R/W 0x0 /
2 / / /
1 R/W 0x0 /
CODEC_APB_GATING.
0 R/W 0x0 o - .
Gating APB Clock for AudicCODEC (Q: mask, 1: pass).
6.4.20. APB1 Module Clock Gating (Default: 0x00000000)
Offset: 0x6C Register Name: APB1_GATING_REG
) Read/W| Default L
Bit ) Description
rite /Hex
31:24 |/ / /
23 / / /
22 / / /
21 / / /
20 / / /
UART3_APB_GATING.
19 R/W 0x0 L iy
Gating APB Clock fotJART3 (0: mask, 1: pass).
18 R/W 0x0 /
UART1_APB_GATING.
17 R/W 0x0 L iy
Gating APB Clock fotJART1 (0: mask, 1: pass).
16 R/W 0x0 /
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15:8 / / /
7 / / /
6 / / /
5 / / /
4 / / /
3 / / /
5 RIW O0x0 TW!Z_APB_GATING.
Gating APB Clock foTWI2 (0: mask, 1: pass).
L RIW O0x0 TW!l_APB_GATING.
Gating APB Clock foTWI1 (0: mask, 1: pass).
TWIO_APB_GATING.
0 R/W 0x0 . .
Gating APB Clock foifWIO (0: mask, 1: pass).
6.4.21. NAND Clock (Default: 0x00000000)
Offset: 0x80 RegisteName: NAND_SCLK_CFG_REG
_ Read/Wr| Default/ .
Bit ) Description
ite Hex
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 |/ / /
CLK_SRC_SEL.
Clock Source Select
00: OSC24M
2524 | RIW 0x0
01: PLL6
10: PLL5
11:/
23:18 |/ / /
CLK_DIV_RATIO_N.
17:16 R/W 0x0 Clock predivide ratio (n)
The select clock source is gilevided by 2”n. The divider is 1/2/4/8.
15:4 / / /
CLK_DIV_RATIO_M
3.0 R/W 0x0 Clock divideratio (m)
The predivided clock is divided by (m+1). The divider is from 1 to 16.

Note In application, the module clodkequency always switchexf.

6.4.22.

SDOClock (Default: 0x00000000)

Offset: 0x88

‘ Register Name: SD0_SCLK_CFG_REG
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. Read/Wr| Default/ -
Bit ) Description
ite Hex
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHZz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 |/ / /
CLK_SRC_SEL.
Clock Source Select
00: OSC24M
2524 | RIW 0x0
01: PLL6
10: PLL5
11: /.
23:18 |/ / /
CLK_DIV_RATIO_N.
17:16 R/W 0x0 Clock predivide ratio (n)
The select clock source is gilevided by 2”n. The divider is 1/2/4/8.
15:4 / / /
CLK_DIV_RATIO_M.
3.0 R/W 0x0 Clock divide ratio (m)
The predivided clock idivided by (m+1). The divider is from 1 to 16.
6.4.23. SD1Clock (Default: 0x00000000)
Offset: 0x8C Register Name: SD1_SCLK_CFG_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHZz)
31 R/W 0x0 0: Clock is OFF
1: Clockis ON
This special clock = Clock Source/Divider N/Divider M.
30:26 |/ / /
CLK_SRC_SEL.
Clock Source Select
00: OSC24M
25:24 R/W 0x0
01: PLL6
10: PLL5
11:/
23:18 |/ / /
17:16 | RIW 0x0 CLK—DIV—RATIO—'_\I'
Clock predivide ratio (n)
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The select clock source is pilevided by 2”n. The divider is 1/2/4/8.
15:4 / / /
CLK_DIV_RATIO_M.
3.0 R/W 0x0 Clock divide ratio (m)
The predivided clock is divided by (m+1). The divider is from 1 to 16.
6.4.24. SD2Clock (Default: 0x00000000)
Offset: 0x90 Register Name: SD2_SCLK_CFG_REG
. Read/Wr| Default/ L
Bit ) Description
ite Hex
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 |/ / /
CLK_SRC_SEL.
Clock Source Select
00: OSC24M
25:24 | RIW 0x0
01: PLL6
10: PLL5
11: /.
23:18 |/ / /
CLK_DIV_RATIO_N.
17:16 | R/IW 0x0 Clock predivide ratio (n)
The select clock source is galevided by 2”n. The divider is 1/2/4/8.
15:4 / / /
CLK_DIV_RATIO_M.
3.0 R/W 0x0 Clock divide ratio (m)
The predivided clock is divided by (m+1). The divider is from 1 to 16.
6.4.25. SSClock (Default: 0x00000000)
Offset: 0x9C Register Name: SS_SCLK_CFG_REG
. Read/Wr| Default/ L
Bit . Description
ite Hex
SCLK_GATING.
Gating SpeciaClock(Max Clock = 200MHz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 |/ / /
2524 | RIW 0x0 CLK_SRC_SEL.
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Clock Source Select

00: OSC24M
01: PLL6
10: PLL5
11:/
23:18 |/ / /
CLK_DIV_RATIO_N.
17:16 R/W 0x0 Clock predivide ratio (n)
The select clock source is pilevided by 2. The divider is 1/2/4/8.
15:4 / / /
CLK_DIV_RATIO_M.
3.0 R/W 0x0 Clock divide ratio (m)
The predivided clock is divided by (m+1). The divider is from 1 to 16.
6.4.26. SPI0Clock (Default: 0x00000000)
Offset: OXAO Register Name: SPI 0_SCLK_CFG_REG
. Read/Wr| Default/ L
Bit ) Description
ite Hex
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 |/ / /
CLK_SRC_SEL.
Clock Source Select
25:24 | RIW 0x0 00: 0SC24M
01: PLL6
10: PLL5
11:/
23:18 |/ / /
CLK_DIV_RATIO_N.
17:16 | RIW 0x0 Clock predivide ratio (n)
The select clock source is pilevided by2". The divider is 1/2/4/8.
15:4 / / /
CLK_DIV_RATIO_M.
3.0 R/W 0x0 Clock divide ratio (m)
The predivided clock is divided by (m+1). The divider is from 1 to 16.
6.4.27. SPI1Clock (Default: 0x00000000)

Offset: 0xA4

Register Name: SPI1_SCLK _CFG_REG

Bit

Read/Wr ‘ Default/

Description
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ite Hex

SCLK_GATING.

Gating Special Clock(Max Clock = 200MHZz)

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

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

30:26 |/ / /

CLK_SRC_SEL.
Clock Source Select
00: OSC24M

01: PLL6

10: PLL5

11:/

25:24 | R/IW 0x0

23:18 |/ / /

CLK_DIV_RATIO_N.
17:16 R/W 0x0 Clock predivide ratio (n)
The select clock source is pilevided by2". The divider is 1/2/4/8.

15:4 / / /

CLK_DIV_RATIO_M.
3.0 R/W 0x0 Clock divide ratio (m)
The predivided clock is divided by (m+1). The divider is from 11i&.

6.4.28. SPI2Clock (Default: 0x00000000)

Offset: OXA8 Register Name: SPI12_SCLK_CFG_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
SCLK_GATING.
Gating Special Clock(Max Clock = 200MHZz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Cloc&ource/Divider N/Divider M.
30:26 |/ / /
CLK_SRC_SEL.
Clock Source Select
25:24 | RIW 0x0 00: 0SC24M
01: PLL6
10: PLL5
11:/
23:18 |/ / /
CLK_DIV_RATIO_M.
17:16 R/W 0x0 Clock predivide ratio (n)

The select clock source is pilevided by2". The divider is 1/2/4/8.
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15:4 / / /
CLK_DIV_RATIO_M.
3:0 R/W 0x0 Clock divide ratio (m)
The predivided clock is divided by (m+1). The divider is from 1 to 16.
6.4.29. IR Clock (Default: 0x00000000)
Offset: 0xBO Register Name: IR_SCLK_CFG_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
SCLK_GATING.
Gating Special Clock(Max Clock = 100MHZz)
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider N/Divider M.
30:26 |/ / /
CLK_SRC_SEL
Clock Source Select
00: OSC24M
25:24 | RIW 0x0
01: PLL6
10: PLL5
11:/
23:18 |/ / /
CLK_DIV_RATIO.
17:16 | R/IW 0x0 Clock predivide ratio (n)
The select clock source is pilevided by2". The divider is 1/2/4/8.
15:4 / / /
CLK_DIV_RATIO_M.
3.0 R/W 0x0 Clock divide ratio (m)
The predivided clock is divided bym+1). The divider is from 1 to 16.
6.4.30. USB Clock (Default: 0x00000000)
Offset: OXCC Register Name: USBPHY_CFG_REG
) Read/Wr| Default/ L
Bit . Description
ite Hex
31:10 |/ / /
USBPHY1_CLK_GATING.
Gating Special Clock for USB PHY1
9 R/W 0x0 .
0: Clock is OFF
1: Clockis ON
USBPHYO_CLK_GATING.
8 R/W 0x0 Gating Special Clock for USB PHYO
0: Clock is OFF
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/

R/W

0x0

OHCI_SCLK_GATING.

Gating Special Clock for OHCI
0: Clock is OFF

1: Clock is ON

/

/

/

N W Ol

~ |~~~

~ |~~~

/

R/W

0x0

USBPHY1 RST_CTRL.
USB PHY1 Reset Control
0: Reset valid

1: Reset invalid

R/W

0x0

USBPHYO RST_CTRL.
USB PHYO0 Reset Control
0: Reset valid

1: Reset invalid

6.4.31.

DRAM

CLK ( Default: 0x00000000)

Offset: 0x100

Register Name: DRAM_SCLK_CFG_REG

) Read/Wr| Default/ L
Bit ) Description
ite Hex
IEP_DCLK_GATING.
31 R/W 0x0 o N
Gating DRAM Clock folEP (O: mask, 1: pass).
30 / / /
ACE_DCLK_GATING.
29 R/W 0x0 - N
Gating DRAM Clock forACE (0: mask, 1: pass).
28 / / /
27 / / /
BE_DCLK_GATING.
26 R/W 0x0 " "
Gating DRAM Clock foDE_BE (0: mask, 1: pass).
FE_DCLK_GATING.
25 R/W 0x0 " -
Gating DRAM Clock for DEFE (O: mask, 1: pass).
24 / / /
23:16 |/ / /
15 / / /
14:7 / / /
6 / / /
5 R/W 0x0 /
4 / / /
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3 R/W 0x0 /
2 / / /
CSI_DCLK_GATING.
1 R/W 0x0 :
Gating DRAM Clock forCSI (0: mask, 1: pass).
VE_DCLK_GATING.
0 R/W 0x0 .
Gating DRAM Clock foiVE (0: mask, 1: pass).
6.4.32. DE-BE Clock (Default: 0x00000000)

Offset: 0x104

Register Name: BE_CFG_REG

) Read/Wr| Default/ L
Bit ) Description
ite Hex
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = Clock Source/Divider M.
BE_RST.
30 R/W 0x0 DE-BE Reset.
0: reset valid, 1: reset invalid.
29:26 |/ / /
CLK_SRC_SEL.
Clock Source Select
25:24 | RIW 0x0 00:PLL3
01: PLL7
10: PLL5
11: /.
23:18 |/ / /
17:16 |/ / /
15:4 / / /
CLK_DIV_RATIO_M.
3.0 R/W 0x0 Clock divide ratio (m)
The predivided 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

) Read/Wr| Default/ L
Bit . Description
ite Hex
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON

This special clock = Clock Source/Divider M.
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FE_RST.
30 R/W 0x0 DE-FE Reset.
0: reset valid, 1: reset invalid.
29:26 |/ / /
CLK_SRC_SEL.
Clock Sourceselect
2524 |RW  |oxo | 20PHLS
01: PLL7
10: PLL5
11: /.
23:18 |/ / /
17:16 |/ / /
15:4 / / /
CLK_DIV_RATIO_M.
3.0 R/W 0x0 Clock divide ratio (m)
The predivided 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
) Read/Wr| Default/ L
Bit ) Description
ite Hex
SCLK2_GATING.
Gating Special Clock 2
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock 2= Special Clock 2 Source/Divider M.
30:26 |/ / /
SCLK2_SRC_SEL.
Special Clock 2 Source Select
25:24 | RIW 0x0 00: PLL3(1X)
01:PLL7(1X)
10: PLL3(2X)
11: PLL7(2X)
23:18 |/ / /
17:16 R/W 0x0 /
SCLK1_ GATING.
Gating Special Clock 1
15 / / 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: SpecialClock 2 divide by 2

10:4

/ / /

3.0

CLK_DIV_RATIO_M.
R/W 0x0 Clock divide ratio (m)
The predivided 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| Default/

. Description
ite Hex

31

SCLK_GATING.

Gating Special Clock

R/W 0x0 0: Clock is OFF

1: Clock is ON

This special clock = Clock Source/Divider M.

30

CSI_RST.
R/W 0x0 CSI Reset.
0: reset valid, 1: reset invalid.

29:27

/ / /

26:24

CLK_SRC_SEL.
Clock Source Select
000: OSC24M

001: PLL3(1X)

010: PLL7(1X)
011:/

100:/

101: PLL3(2X)

110: PLL7(2X)
111:/

R/W 0x0

23:18

/ / /

17:16

/ / /

15:5

/ / /

4:0

CLK_DIV_RATIO_M.
R/W 0x0 Clock divide ratio (m)
The predivided 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| Default/

Description
ite Hex
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SCLK_GATING.
Gating the Special clock fME (0: mask, 1: pass).

31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock is PLLA.
2524 |/ / /
30:20 |/ / /
19:16 |/ / /
15:1 / / /
VE_RST.
0 R/W 0x0 VE Reset.
0: reset valid, 1: reset invalid.
6.4.37. Audio CodecClock (Default: 0x00000000)

Offset: 0x140

Register Name: AUDIO_CODEC_SCLK_CFG_REG

) Read/Wr| Default/ L
Bit ) Description
ite Hex
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 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

) Read/Wr| Default/ L
Bit ) Description
ite Hex
SCLK_GATING.
Gating Special Clock
31 R/W 0x0 0: Clock is OFF
1: Clock is ON
This special clock = OSC24M.
30:0 / / /
6.4.39. Mali-400Clock Register(Default: 0x00000000)
Offset: 0x154 Register Name: MALI_CLOCK_CFG_REG
. Read/Wr| Default/ L
Bit . Description
ite Hex
SCLK_GATING.
31 R/W 0x0 Gating Special Clock(Max Clock = 381MHZz)

0: Clock is OFF
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1: Clock is ON
This special clock = Cloc&ource/Divider M.
MALI400_RST.
30 R/W 0x0 Mali400 Reset.
0: reset valid, 1: reset invalid
29:27 |/ / /
CLK_SRC_SEL.
Clock Source Select
000: PLL3(1X)
26:24 | RIW 0x0 001: PLL4
010: PLL5
011:PLL7 (1X).
100: PLL7(2X)
23:18 |/ / /
17:16 |/ / /
15:4 / / /.
CLK_DIV_RATIO_M
3.0 R/W 0x0 Clock divide ratio (m)
The predivided 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
) Read/Wr| Default/ L
Bit ) Description
ite Hex
MBUS_SCLK_GATING.
Gating Clock for MBUS (Max Clock = 300MHz)
31 R/W 0x0 0: Clock is OFF,
1: Clock is ON;
MBUS_CLOCK = Clock Source/Divider N/Divider M
30:26 |/ / /
MBUS_SCLK_SRC
Clock Source Select
2524 | RIW 0x0 00: 0SC24M
01: PLL6
10: PLL5
11: Reserved
23:18 |/ / /
MBUS_SCLK_RATIO_N
17:16 R/W 0x0 Clock Predivide Ratio (N)
The select clock source is pilevided 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). Thvider is from 1 to 16.

6.4.41. |EP Clock Control (Default: 0x00000000)

Offset: 0x160 Register Name: IEP_SCLK_CFG_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex

IEP_SCLK_GATING.
Gating Clock for IEP (Max Clock = 300MHz)

31 R/W 0x0 0: Clock is OFF,
1: Clock is ON;
IEP_CLOCK = BE Clock
IEP_RST.
30 R/W 0x0 IEP Reset.
0: reset valid, 1: reset invalid.
29:.0 / / /
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/. SystemControl

7.1. Overview

The chip embeds a highpeed SRAM, whiclis split into five areas. Its Memory Mapping istdiled in the

following table:

Area Address Size(Bytes)
Al 0x00000006-0x00003FFF 16K
A2 0x00004000-0x00007FFF 16K
A3 0x00008006-0x0000B3FF 13K
A4 0x0000B406-0x0000BFFF 3K
C1 0x01D000080x01D7FFFF VE
C3 0x01DC00080x01DCFFFF ISP
NAND 2K
D(USB) 0x00010006 OxO0010FFF 4K
CPUI-Cache 32K
CPU D-Cache 32K
CPU L2 Cache 128K
7.2. SystemControl Register List
Module Name Base Address
SRAM 0x01C00000
Register Name Offset Description
SRAM_CFG_REGO 0x0000 SRAM Configuration
SRAM_CFG_REG1 0x0004 SRAM Control

7.3. SystemControl RegisterDescription
7.3.1. SRAM Configuration Register qDefault: 0x7FFFFFFF)

Offset: 0x00 Register Name: SRAM_CFG_REGO
_ Read/ | Default/H L
Bit , Description
Write | ex
31 / / /

30:0 R/W OX 7ffffff

SRAM_C1_MAP.

SRAM Area C1 50K Bytes Configuration by AHB.

0: map toCPU/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
. Read/Wr| Default/ i
Bit ) Description
ite Hex
31 R/W 0x0 /
3018 |/ / /
17 R/W 0x0 /
16 R/W 0x0 /
15:14 | R/IW 0x0 /
13 / / /
SRAM_C3_MAP.
12 RIW Oxl SRAM C3 map config.
0: map to CPU/BIST
1: map to ISP
116 / / /
SRAM_A3 A4 MAP.
SRAM Area A3/A4 Configuration by AHB.
5:4 R/W 0x0 00: map to CPIDMA
01:/
10/11:/
31 / / /
SRAM_D_MAP.
0 RIW 00 SRAM D Area Config.
0: map to CPUDMA
1: map to USBOTG
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8. CPU Control
8.1. CPU RegisterList

Module Name Base Address
CPU CTL 0x01C23400
Register Name Offset Description
CPU_CTRL_REG 0x0020 CPU Control Register

8.2. CPU Control RegisterDescription
8.2.1. CPU Control Register(Default :0x00000002)

Offset:0x20 Register Name: CPU_CTRL_REG
. Read/Wr| Default/ L
Bit ) Description
ite Hex
31:9 / / 1.
CPU_ID.
8 R/W 0x0 . .
CPU ID Option.
7:2 / / /
1 R/W 0x1 /
CP15 WRITE_DISABLE.
Disable write access to certain CP15 registers.
0 R/W 0x0
0: enable
1: disable
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9. SDRAM Controller

9.1. Overview

The SDRAM Controller (DRAMC) provides a simple, flexible, btoptimized interface to all
industystandard double data rate Il (DDR2) ordinary SDRAM and Double data rate Ill (DDR3) ordinary
SDRAM. It supports up to a 512MB memagidress 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 handli
procedures. All memory parameters auntimeconfigurable, including timing, memory setting, SDRAM type,
and ExtendedlodeRegister 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 DDR2Z3 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 it for DDR2 and DDR3

Automatically generate initialization and refresh sequences

Runtimeconfigurable paramets 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

B

B

Al13 User Manual V12
Copyright ©2013 Allwinner Technology. All Rights Reserved. 84
Jau.8, 2013



@Allwinner Technology CO.,Ltd. Al3

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 it
programmable registers. Eachannel has a dedicated internattiibup 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
set to activate state and count from 0x0000.

The PWM divider diviles the clock (24MHz) by-4096 according to the psealar 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 PWI
pulse mode, the output will be a positive pulse 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_CHO_PERIOD_REG 0x0204 PWM Channel O Period Register

10.3. PWM RegisterDescription
10.3.1. PWM Control Register(Default: 0x00000000)

Offset: 0x200 Register Name: PWM_CTRL_REG
. Read/Wr| Default/ L
Bit ) Description
ite Hex

31:30 |/ / /

29 R/W 0x0 /
PWMO_RDY.
PWMO period register ready.

28 R/W 0x0 . . . :
0: PWMO period register is ready to write,
1: PWMO periodegister 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/IW

0x0

14:10 |/

/

/
/
/
/

0x0

PWMO_BYPASS.

PWM CHO bypass enable.

I f the bit is set to 1, PWMOb6s o
0: disable,

1: enable.

8 R/W

0x0

PWM_CHO_PUL_START.

PWM Channel O pulse output start.

0: no effect, 1: output 1 pulse.

The pulse width should be according to the perigddister L5:0], andthe
pulse state should be according to the active state.

After the pulse idinished, thebit will be cleared automatically.

7 R/W

0x0

PWM_CHANNELO_MODE.
0: cycle mode, 1: pulse mode.

6 R/W

0x0

SCLK_CHO_GATING.
Gating the Special Clock f®®WMO (©: mask, 1: pass).

5 R/W

0x0

PWM_CHO_ACT_STA.
PWM Channel 0 Active State.
0: Low Level, 1: High Level.

4 R/W

0x0

PWM_CHO_EN.
PWM Channel 0 Enable.
0: Disable, 1: Enable.

3:.0 R/W

0x0

PWM_CHO_PRESCAL.
PWM Channel 0 Prescalar.
These bits should be setting before the PWM Channel 0 clock gate on.
0000: /120

0001: /180

0010: /240

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 O Period Register

Offset: 0x204 Register Name: PWM_CHO_PERIOD_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex

PWM_ENT_CYC.

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

1=2cycles

é é

N = N+1 cycles.

PWM_ACT_CYC.

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

1=1cycles

é é

N = N cycles

Note: the active cycles should belamer than the period cycles.

31:16 R/W X

15:0 R/W X
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11. Asynchronic Timer

11.1. Overview

The chip implements &synctimers.

Ti mer 0/ 1/ 2 can take their inputs from the PLL®6/
interrupt. It is designed to offer maximum accuraoyl efficient management, even for systems with long or
short response time. They provide-l32 programmable overflow counter and work in argtmad mode or
no-reload mode.

The watchdog is used to resume controller operation by generating a genetabrese interrupt request
when it is disturbed by malfunctions such as noise sand system errors. It features a down counter that allow
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_TMRO_CTRL_REG 0x0010 Timer 0 Control
ASYNC_TMRO_INTV_VALUE_REG 0x0014 Timer O Interval Value
ASYNC_TMRO_CURNT_VALUE_REG 0x0018 Timer O 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 CNTO_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 0x00AO0 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 RegisterDescription
11.3.1. ASYNC Timer IRQ Enable Register(Default: 0x00000000)

Offset: 0x00 Register Name: ASYNC_TMR_IRQ_EN_REG
Bit ReadNVr Default/ Description
ite Hex

31:9 / / /
WDOG_INT_EN.

8 R/W 0x0 Watchdog InterrupEnable.
0: No effect, 1. watchdog Interval Value reached interrupt enable.

7:6 / / /
TMR5_INT_EN.

5 R/W 0x0 Timer 5 Interrupt Enable.
0: No effect, 1. Timer 5 Interval Value reached interrupt enable.
TMR4_INT_EN.

4 R/W 0x0 Timer 4 Interrupt Enable.
0: No effect, 1: Timer 4 Interval Value reached interrupt enable.
TMR3_INT_EN.

3 R/W 0x0 Timer 3 Interrupt Enable.
0: No effect, 1: Timer 3 Interval Value reached interrupt enable.
TMR2_INT_EN.

2 R/W 0x0 Timer 2 Interrupt Enable.
0: No effect, 1: Timer Interval Value reached interrupt enable.
TMR1_INT_EN.

1 R/W 0x0 Timer 1 Interrupt Enable.
0: No effect, 1: Timer 1 Interval Value reached interrupt enable.
TMRO_INT_EN.

0 R/W 0x0 Timer O Interrupt Enable.
0: No effect, 1: Timer O Interval Value reachetérrupt enable.
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11.3.2. ASYNC Timer IRQ Status Register(Default: 0xX00000000)
Offset: 0x04 Register Name: ASYNC_TMR_IRQ_STAS_REG
. Read/Wr| Default/ i
Bit ) Description
ite Hex

31:9 / / /
WDOG_IRQ_PEND.

8 R/W 0x0 Watchdog IRQ Pending. Set 1 to the bit will clear it.
0: No effect, 1. Pending, Watchdog counter value is reached.

7:6 / / /
TMR5_IRQ_PEND.

5 R/W 0x0 Timer 5 IRQ Pending. Set 1 to the bit will clear it.
0: No effect, 1. Pending, timer 5 counter value is reached.
TMR4_IRQ_PEND.

4 R/W 0x0 Timer 4 IRQPending. Set 1 to the bit will clear it.
0: No effect, 1. Pending, timer 4 counter value is reached.
TMR3_IRQ_PEND.

3 R/W 0x0 Timer 3 IRQ Pending. Set 1 to the bit will clear it.
0: No effect, 1. Pending, timer 3 counter value is reached.
TMR2_IRQ_PEND.

2 R/W 0x0 Timer 2 IRQ Pending. Set 1 to the bit will clear it.
0: No effect, 1: Pending, timer 2 counter value is reached.
TMR1_IRQ_PEND.

1 R/W 0x0 Timer 1 IRQ Pending. Set 1 to the bit will clear it.
0: No effect, 1: Pending, timer 1 interval valseeached.
TMRO_IRQ_PEND.

0 R/W 0x0 Timer 0 IRQ Pending. Set 1 to the bit will clear it.
0: No effect, 1: Pending, timer O interval value is reached.

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

Offset: 0x10 Register Name: ASYNC_TMRO_CTRL_REG

i Read/Wr| Default/ L
Bit ) Description
ite Hex

31:8 / / /
TMRO_MODE.
TimerO mode.
0: Continuousmode.When reaches the internal value, the timer will not

7 R/W 0x0 _ :
disabled automatically
1: Single modeWhen reaches the internal value, the timer willdizabled
automatically
TMRO_CLK_PRES

6:4 R/W 0x0 Select the pracale of timer O 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

Ox1

TMRO_CLK_SRC.
Timer 0 Clock Source.
00:/

01: OSC24M.

10: PLL6/6

11:/

0x0

TMRO_RELOAD.

Timer O Reload.

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

Af ter t he bit i s set, it C
automatically.

an

0 R/W

0x0

TMRO_EN.

Timer O Enable.

0: Stop/Pause, 1: Start.

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

If the current counter does not reach the zero, the timer enable bit is
i O the current value counteriliypause. At least wait for Zcycles the start
bit can be set to 1.

In timer pause state, the interval value register can be modified. If the ti
started again, and the Software hope the current value register tecdamt
from the new interval value, the reload bit andehable bit should be set
1 at the same time.

Note: Time between the timer disabled and enabled should be larger than 2*T@ysleles= Timer clock

source/prescale).
11.3.4. ASYNC Timer O Interval Value Register
Offset: Ox14 Register Name: ASYNC_TMRO_INTV ALUE_REG
. Read/Wr| Default/ L
Bit . Description
ite Hex
TMRO_INTV_VALUE.
31:0 R/W X _ - -
Timer O 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 O Current Value Register

Offset: 0x18 Register NameASYNC_TMRO_CURNT_VALUE_REG
. Read/Wr| Default/ i
Bit ) Description

ite Hex

TMRO_CUR_VALUE.

31:0 R/W 0x0 )
Timer 0 Current Value.

Note: Timer O current value is a-B& down-counter from interval value to 0). This register can be read
correctly if the PCLK idaster than ZfimerFreq TimerFreq = TimerClkSource/piszale).

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

Offset: 0x20 Register Name: ASYNC_TMR1_CTRL_REG

Read/Wr| Default/
ite Hex

Bit Description

31:8 / / /

TMR1_MODE.

Timerl mode.

0: Continuousmode.When reaches the internal value, the timer will not
disabled automatically

1: Single modeWhen reaches the internal value, the timer will be disa|
automatically

7 R/W 0x0

TMR1_CLK_PRES.

Select the pracale of timer 1 clockource.
000: /1

001: /2

010: /4

011:/8

100: /16

101: /32

110: /64

111: /128

6:4 R/W 0x0

TMR1_CLK_SRC.
Timer 1 Clock Source.
00:/

01: OSC24M.

10: PLL6/6

11:/

3:2 R/W Ox1

TMR1 _RELOAD.

Timer 1 Reload.

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

After t h e bit i s set, it can not
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,
the current counter will coutom interval value to O.

If the current counter does not reach the zero, the timer enable bit is
i O the current value counter will pause. At least wait for 2 Tcylces, the
bit can be set to 1.

In timer pause state, the interval vategister can be modified. If the timer
started again, and the Software hope the current value register tecdantr
from the new interval value, the reload bit and the enable bit should be
1 at the same time.

Note: Time between the timer dis&d and enabled should be larger thamc¥tles {[cycles= Timer clock

source/prescale).

11.3.7.

ASYNC Timer 1 Interval Value Register

Offset: 0x24 Register Name: ASYNC_TMR1_INTV_VALUE_REG
. Read/Wr| Default/ L
Bit ) Description
ite Hex
TMR1 INTV_ VALUE.
31:.0 R/W X . - -
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
) Read/Wr| Default/ .
Bit ) Description
ite Hex
TMR1_CUR_VALUE.
31:.0 R/W X ) - -
Timer 1 Current Value.

Note: Timer 1 current value is a-B down-counter from interval value to 0). This register can be read

correctly if the PCLK is faster than PimerFreq TimerFreq = TimerClkSource/pizale).

11.3.9. ASYNC Timer 2 Control Register(Default: 0x00000004)
Offset: 0x30 Register Name: ASYNC_TMR2_CTRL_REG
i Read/Wr| Default/ L
Bit ) Description
ite Hex

31:8 / / /
TMR2_EN.
Timer2 mode.
0: Continuousmode.When reaches the internal value, the timer nit be

7 R/W 0x0 . .
disabled automatically
1: Single modeWhen reaches the internal value, the timer will be disa
automatically
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6:4

R/W

0x0

TMR2_CLK_PRESCALE.

Select the pracale 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

0ox1

TMR2_CLK_SRC.
Timer 2 Clock Source.
00:/

01: OSC24M.

1x: /.

R/W

0x0

TMR2_RELOAD.

Timer 2 Reload.

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

Af ter t he bit i s set, it can
automatically.

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,
the current counter will count from interval value to O.

If the current counter does not reatle zero, the timer enable bit is set
i O the current value counter will pause. At least wait for 2 Tcylces, the
bit can be set to 1.

In timer pause state, the interval value register can be modified. If the ti
started again, and the Softwehope the current value register to desauint
from the new interval value, the reload bit and the enable bit should be
1 at the same time.

Note: Time between the timer disabled and enabled should be larger than 2*Tdysleles= Timer clock
source/prescale).

11.3.10. ASYNC Timer 2 Interval Value Register

Offset: 0x34 Register Name: ASYNC_TMR2_INTV_VALUE_REG
) Read/Wr| Default/ L
Bit . Description
ite Hex
TMR2_INTV_VALUE.
31.0 R/W X ) - -
Timer 2 Interval Value.

Note: The value setting should consider the systéuk 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
. Read/Wr| Default/ .
Bit ) Description
ite Hex
TMR2_CUR_VALUE.
31:0 R/W X )
Timer 2 Current Value.

Note: Timer current value is 82-bit downcounter from interval value td0). This register can be read
correctly if the PCLK is faster than 2*TimerFréfimerFreq = TimerClkSource/piszale).

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

Offset: 0x40

Register Name: ASYNC_TMRETRL_REG

Bit

Read/Wr
ite

Default/
Hex

Description

31:8

/

/

/

R/W

0x0

TMR3_CLK_SRC.
Timer 3 Clock Source.
O:internal 32k

1: OSC24M.

6:5

/

R/W

0x0

TMR3_MODE.

Timer 3 mode.

0: Continuousmode.When reaches the internal value, the timer will not
disabled automatically

1: Single modeWhen reaches the internal value, the timer will be disal
automatically

3:2

R/W

0x0

TMR3_CLK PRESCALE.

Select the prscale of timer 3 clock source.
00: /16

01: /32

10: /64

11: /1

/

R/W

0x0

TMR3_EN.
Timer 3 Enable.
0: Disable, 1: Enable.

Note: the time between the timer disabled and enabled should be larger Togele? Tcycles= Timer clock
source/prescale).

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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310

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

/

/

/

R/W

0x0

TMR4_MODE.

Timer4 mode.

0: Continuousmode.When reaches the internal value, the timer will not
disabled automatically

1: Single modeWhen reaches the internal value, the timer will be disa|
automatically

6:4

R/W

0x0

TMR4_CLK_PRESCALE.

Select there-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

0Ox1

TMR4_CLK_SRC.
Timer 4 Clock Source.
00:/

01: OSC24M.

10: External CLKINO
11: /.

R/W

0x0

TMR4_RELOAD.

Timer 4 Reload.

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

After t he bit i s set, it can
automatically.

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 regiatest
the current counter will count from interval value to 0.

If the current counter does not reach the zero, the timer enable bit is
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i O the current value counter will pause. At least wait for 2 Tcylces, the
bit can be set to 1.
In timer pause state, the interval value register can be modified. If the tir]
started again, and the Software hope the current value register tecdant
from the new interval value, the reload bit and the enable bit should be
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 i
an up counter that counting from 0.

2. The time between the timer disabled and enabled should be larger ffeycl@s Tcycles= Timer clock
sour@/prescale).

11.3.15. ASYNC Timer 4 Interval Value Register

Offset: 0x54 Register Name: ASYNC_TMR4_INTV_VALUE_REG
) Read/Wr| Default/ L
Bit ) Description

ite Hex

TMR4_INTV_VALUE.

31:.0 R/W X )
Timer 4 Interval Value.

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

11.3.16. ASYNC Timer 4 Current Value Register

Offset: 0x58 Register Name: ASYNC_TMR4_CURNT_VALUE_REG
) Read/Wr| Default/ .
Bit ) Description

ite Hex

TMR4_CUR_VALUE.

31:.0 R/W X )
Timer 4 Current Value.

Note:

1. Timer current value is 32-bit down-counter from interval value to 0). This red& can be readorrectly
if the PCLK is faster than ZimerFreq TimerFreq = TimerClkSource/pigzale).

2. Before the timer 4 is enableitk current value register negtb be written with zero.

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

Offset: 0x60 Register Name: ASYNC_TMR5_CTRL_REG
i Read/Wr| Default/ L
Bit ) Description
ite Hex
31:8 / / /
TMR5_MODE.

Timer5 mode.
0: Contiruous modeWhen reaches the internal value, the timer will et
disabled automatically
1: Single modeWhen reaches the internal value, the timer will be disa
automatically

7 R/W 0x0
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TMR5_CLK_PRESCALE.

Select the pracale of timer 5 clock source.
000: /1

001: /2

010: /4

011:/8

100: /16

101: /32

110: /64

111:/128

6:4 R/W 0x0

TMR5_CLK_SRC.
Timer 5 Clock Source.
00:/

01: OSC24M.

10: External CLKIN1
11: /.

3:2 R/W 0ox1

TMR5_RELOAD.

Timer 5 Reload.

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

Af ter t he bit i s set, it ccleared
automatically.

TMR5_EN.

Timer 5 Enable.

0: Stop/Pause, 1: Start.

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

If the current counter does tneach the zero, the timer enable bit is se
i O the current value counter will pause. At least wait for 2 Tcylces, the
bit can be set to 1.

In timer pause state, the interval value register can be modified. If the ti
started again, antthe Software hope the current value register to doomt
from the new interval value, the reload bit and the enable bit should be
1 at the same time.

0 R/W 0x0

Noté

1. If the clock source is External CLKIN, the interval value register is not used, the current value register i
an up counter that counting from 0.

2. Thetime between the timer disabled and enabled should be larger theycl®s [cycles= Timer clock
source/prescale).

11.3.18. ASYNC Timer 5 Interval Value Register

Offset: 0x64 Register Name: ASYNC_TMRS5_INTV_VALUE_REG

Bit Read/Wr| Default/ | Description

Al13 User Manual V12
Copyright ©2013 Allwinner Technology. All Rights Reserved. 98
Jau.8, 2013



@Allwinner Technology CO.,Ltd. Al3

ite Hex

TMR5_INTV_VALUE.

31:.0 R/W X )
Timer 5 Interval Value.

Note: the value setting should consider the system clockhanimer clock source.

11.3.19. ASYNC Timer 5 Current Value Register

Offset: 0x68 Register Name: ASYNC_TMR5_CURNT_VALUE_REG
) Read/Wr| Default/ L
Bit ) Description

ite Hex

TMR5_CUR_VALUE.

31:.0 R/W X i
Timer 5 Current Value.

Note:

1. Timer 1 current value is a 3t downcounter from interval value to0). This register can be read
correctly if the PCLK is faster than BfmerFreq TimerFreq = TimerClkSource/piszale).

2. Before timer 5 is enableds current value register negtb be written with zero.

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

Offset: 0x80 Register Name: AVYS_CNT_CTL_REG

Bit Read Default | Description
/Write P

31:10 |/ / /

AVS_CNT1_PS

Audio/Video Sync Counter 1 Pause Control
0: Not pause

1: Pause Counter 1

9 R 0x0

AVS_CNTO_PS

Audio/Video Sync Counter 0 Pause Control
0: Not pause

1: Pause Counter 0

8 R/W 0x0

7:2 / / /

AVS_CNT1_EN

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

0: Disable

1: Enable

AVS_CNTO_EN

Audio/Video Sync Counter 1 Enable/ Disabléhe counter source
0 R/W 0x0 0OSC24M.

0: Disable

1: Enable
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11.3.21. AVS Counter 0 Register Default: 0x00000000)

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

AVS_CNTO
Counter 0 for Audio/ Video Sync Application
The high 32bits of the internal 3®its 90KHz counter register. The initi
value of the internal 3Bits counter register can be set by software.

31.0 | RIW 0x0 . _ . A
LSB bit of the 32bits counter register should be zero when the initial v
is updated. It will count from the itial value. The initial value can b
updated at any ti me. It can al s
When it is paused, the counter

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

Offset: 0x88

Register Name: AVS_CNT1_REG

Read

Bit
/Write

Default

Description

31:.0 | RIW

0x0

AVS_CNT1

Counter 1 for Audio/ Video Sync Application

The high 32 bits of the internal 38ts 90KHz counter register. The initi
value of the internal 3Bits counter register can be set by software.
LSB bit of the 33bits counter register should be zero when the in
value is updated. It will count from the initial value. The initial value
be updated at any time. It can also be paused by setting AVS_CNT1|
616. When it is pmmesed, the co

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

Offset: 0x8C Register Name: AVS_CNT_DIVISOR_REG
Bit Read Default Description
/Write

31:28 |/ / /
AVS CNT1 D
Divisor N for AVS Counterl
The number N is from 1 to Ox7ff. Tlzero value is reserved.
The internal 33its counter engine will maintain another-digs counter,

27:16 | RIW 0x5DB The 12bits counter is used for counting the cycle number of one 24
clock. When the 1bits counter reaches (>= N) the divisor value,
internal 33bits counter register will increase 1 and thehif3 counter
will reset to zero and restart again.
Notes: It can be configured by software at any time.

15:12 |/ / /

11:0 | RIW 0x5DB AVS_CNTO_D
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Divisor N for AVS CounterQ

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

The internal 3aits counter engine will maintain another-i#s counter,
The 12bits counter is used for counting the cycle number of one 24
clock. When the 1bits counter reaches (>= N) the divisor value,
internal 33bits counter register will increase 1 and theHit® 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
. Read/Wr| Default/ L
Bit ) Description
ite Hex
31:13 |/ / /
KEY_FIELD.
12:1 R/W 0x333 / -
WDOG_RESTART.
0 R/W X WatchdogRestart.
0: No effect, 1. Restart th&atchdog

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.
Watchdognterval Value
Watchdog clock source is OSC24Nf. the OSC24M is turned off, th
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 / / /
WDOG_RST_EN.
WatchdogReset Enable.
1 R/W 0x0
0: No effect on the resets,
1: Enables th&V/atchdogo activate the system reset.
WDOG_EN.
0 R/W 0x0 Watchdogenable.
0: No effect, 1. Enable th&atchdog

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

Offset: OxA4 Register Name: COUNTER64_LOW_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
CONT64_LO.
31:0 R/W 0x0 . -
64-bit Counter B1:0].

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

Offset: OXA8 Register Name: COUNTER64_HI_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
CONT64_HI.
31.0 R/W 0x0 Lo
64-bit Counter $3:32].

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

Offset: OXAQ Register Name: COUNTER64_CTRL_REG
. Read/Wr| Default/ L
Bit . Description
ite Hex
31:3 / / /

CONT64_CLK _SRC_SEL.

64-bit Counter Clock Source Select.
0: OSC24M

1: PLL6/6

2 R/W 0x0

CONT64_RLATCH_EN.

64-bit Counter Read Latch Enable.
0: no effect, 1: to latch the @t Counter to the Low/Hi registers and it w
change to zero after the registers are latched.

1 R/W 0x0

0 R/W 0x0 CONT64_CLR_EN.
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64-bit Counter Clear Enable.

0: no effect, 1: to clear the @1t CounterLow/Hi registers and it will chang
to zero after the registers are cleared.

11.3.29. CPU Config Register(Default: 0x00000000)

Offset: 0x13C Register Name: CPU_CFG_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
31:2 / / /

L1_INVALID_RST_EN.

Enable L1data cache invalidation at reset.

1 R/W 0x0 For L1 data cdue, the cycles are up to 512 CEldck cycles
0: enable

1: disable

L2_INVALID_RST_EN.

Enable L2 data cache invalidation at reset.

0 R/W 0x0 For L1 data caah the cycles are up to 1024 CeMck cycles
0: enable

1: disable

Note: thebit [1:0] can be set to 0 by software.
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12. Syndronic Timer
12.1. Overview
The chip implements 2 sync timers for higjreed 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_TMRO_CTRL_REG 0x0010 Timer 0 Control
SYNC_TMRO_INTV_LO REG 0x0014 Timer O Interval Value Lo
SYNC_TMRO_INTV_HI_REG 0x0018 Timer O Interval ValueHigh
SYNC_TMRO_CURNT_LO_REG 0x001C Timer O Current Value Lw
SYNC_TMRO_CURNT_HI_REG 0x0020 Timer O Current Value High
SYNC_TMR1_CTRL_REG 0x0030 Timer 1 Control
SYNC_TMR1_INTV_LO_REG 0x0034 Timer 1 Interval Value Lo
SYNC_TMR1_INTV_HI_REG 0x0038 Timer 1 Interval Value High
SYNC_TMR1 _CURNT_LO_REG 0x003C Timer 1 Current Value Lw
SYNC_TMR1_CURNT_HI_REG 0x0040 Timer 1 Current Value High

12.3. Sync Timer RegisterDescription

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

Offset: 0x00 Register NameSYNC_TMR_IRQ_EN_REG
_ Read/Wr| Default/ .
Bit ) Description
ite Hex

31:2 / / /
STMR1_INT_EN.
Sync Timer 1 Interrupt Enable.

1 R/W 0x0
0: No effect
1: Timer 1 Interval Value reached interrupt enable.
STMRO_INT_EN.
Sync Timer 0 Interrupt Enable.

0 R/W 0x0
0: Noeffect
1: Timer O Interval Value reached interrupt enable.
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12.3.2. Sync Timer IRQ StatusRegister(Default: 0x00000000)

Offset: 0x04 Register Name: SYNC_TMR_IRQ_STAS_REG
. Read/Wr| Default/ i
Bit ) Description
ite Hex
31:2 / / /

STMR1_IRQ_PEND.
Sync Timer IRQ Pending. Set 1 to the bit will clear it.

1 R/W 0x0
0: No effect
1: Pending, timer 1 interval value is reached.
STMRO_IRQ_PEND.
Sync Timer 0 IRQ Pending. Set 1 to the bit will clear it.
0 R/W 0x0

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

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

Offset: 0x10 Register Name: SYNC_TMRO_CTRL_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex

SYNC_TMRO_TEST.
Sync timerO test mode. In test mode, the low register should be setto 0

31 R/W 0x0 highregister will down count. The counter needs to be reloaded.
0: normal mode
1: test mode.

30:8 / / /
STMRO_MODE.

Sync Timer0O mode.
0: Continuous modaNhen reaches the internal value, the timer will not
7 R/W 0x0 disabled automatically
1: Single modeWhen reaches the internal value, the timer will be disal
automatically

Timer 0 Clock Source is fixed to AHBCLK.

STMRO_CLK_

Select the pracale of the sync timer O clock source.
000: /1

001: /2

010: /4

011:/8

100: /16

101:/

110:/

111:/

6:4 R/W 0x0

3:2 / / /
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STMRO_RELOAD.
1 R/W 0x0 Sync Timer 0 Reload.
0: No effect, 1: Reload timer 0 Interval value.

STMRO_EN.

Sync Timer 0 Enable.

0: Stop/Pause

1. Start.

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

0 R/W 0x0 If the current counter does not reach the zero, the timer enable bit is
A00; the current value counter W
bit can be sab 1.

In timer pause state, the interval value register can be modified. If the ti
started again, and the Software hope the current value register tecdomtr
from the new interval value, the reload bit and the enable bit should be
1 at thesame time.

12.3.4. Sync Timer O Interval Value Low Register

Offset: 0x14 Register Name: SYNC_TMRO_INTV_LO_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex

STMRO_INTV_VALUE_LO.

31:0 R/W X _
Sync Timer 0 Interval Value [31:0].

12.3.5. Sync Timer 0 Interval Value High Register

Offset: 0x18 Register Name: SYNC_TMRO_INTV_HI_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
3124 |/ / /

STMRO_INTV_VALUE_HI.

23:.0 R/W X )
Sync Timer 0 Interval Value [55:32].

Note: the interval value register is a-bib register. When read or write tlterval 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_TMRO_CURNT_LOW_REG
i Read/Wr| Default/ L
Bit ) Description
ite Hex

STMRO_CUR_VALUE_LOW.

31:0 R/W X _
Sync Timer 0 Current Value [31:0].
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12.3.7. Sync Timer O Current Value Hi Register

Offset: 0x20 Register Name: SYNC_TMRO_CURNT_HI_REG
. Read/Wr| Default/ i
Bit ) Description
ite Hex
31:24 |/ / /

STMRO_CUR_VALUE_HI.

23.0 R/W X ]
Sync Timer 0 Current Value [55:32].

Note

1. Timer O current value is a 88t downcounter (from interval value to 0).

2. The current value register is a-b register. When read or write the current value, the Low register should
be read or write fat.

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

Offset: 0x30 Register Name: SYNC_TMR1_CTRL_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex

SYNC_TMR1_TEST.
Sync timerl test mode. In test mode, the low register should be set to 0

31 R/W 0x0 ] . .
high register will down count. The counter needs to be reloaded.
0: normal mode, 1: test mode.

30:8 / / /

STMR1_MODE.

Sync Timerl mode.

0: Continuous modaNhen reaches the internal value, the timer will not
7 R/W 0x0 disabled automatically

1: Single modeWhen reaches the internal value, the timer will be disal
automatically

Sync Timer 1 Clock Source is fixed to AHBCLK.

STMR1_CLK_SRC.
Select the pracale of the sync timer 1 clock source.
000: /1

001: /2

010: /4

011:/8

100:/16

101:/

110:/

111:/

6:4 R/W 0x0

3:2 / / /

STMR1 _RELOAD.
1 R/W 0x0 Sync Timer 1 Reload.
0: No effect, 1: Reload timer 1 Interval value.
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STMR1 _EN.

Sync Timer 1 Enable.

0: Stop/Pause, 1: Start.

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

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

0 R/W 0x0 .
A00; the current value counter W
bit can beset to 1.
In timer pause state, the interval value register can be modified. If the ti
started again, and the Software hope the current value register tecdantr
from the new interval value, the reload bit and the enable bit should be
1 atthe same time.

12.3.9. Sync Timer 1 Interval Value Low Register

Offset: 0x34 Register Name: SYNC_TMR1_INTV_LOW_REG

) Read/Wr| Default/ L
Bit ) Description
ite Hex

STMR1_INTV_VALUE_LOW.

31.0 R/W X - - -
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
. Read/Wr| Default/ L
Bit ) Description
ite Hex
3124 |/ / /
STMR1_INTV_VALUE_HI.
23:.0 R/W X - - -
Sync Timer 1 Interval Value [55:32].

Note: the interval value register is a-Bib register. When read avrite 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
_ Read/Wr| Default/ .
Bit ) Description
ite Hex
STMR1_CUR_VALUE_LOW.
31.0 R/W X T - -
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
. Read/Wr| Default/ L
Bit . Description
ite Hex
3124 |/ / /
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STMR1_CUR_VALUE_HI.
Sync Timer 1 Current Value [55:32].

23:.0 R/W X

Note: Timer O current value is a 88t down-counter (from interval value to OJhe current value register is a
56-bit register. When read or write the current value, the tegyister should be rean writtenfirst.
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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 Edgeensitive or Levesensitive

B

Since thed-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 FIQe Thterrupt sources 1 to 63 are located at System Interrupt
and user peripheral.

Interrupt Source SRC Vector FIQ Description

External NorMask Interrupt.

External NMI 0 0x0000 YES Power modulg
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 O interrupt

/ 6 0x0018 /

TWIO 7 0x001C TWI 0O interrupt

TWI 1 8 0x0020 TWI 1 interrupt

TWI 2 9 0x0024 TWI 2 interrupt

SPI0 10 0x0028 SPI Qinterrupt

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 O 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 Paneinterrupt.
Audio Codec 30 0x0078 AnalogAudio Codec interrupt
LRADC 31 0x007C LRADC interrupt
SD/MMC 0 32 0x0080 SD/MMC Host Controller O interrupt
SD/MMC 1 33 0x0084 SD/MMC Host Controller 1 interrupt
SD/MMC 2 34 0x0088 SD/MMC Host Controller 2nterrupt
/ 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 /
(053] 42 0x00A8 CSl interrupt
/ 43 0x00AC /
LCD Controller 44 0x00BO LCD Controller interrupt
/ 45 0x00B4 /
/ 46 0x00B8 /
DE-FE/DEBE 47 0x00BC DE-FE/DE-BE interrupt
/ 48 0x00CO0 /
PMU 49 0x00C4 PMU interrupt
/ 50 0x00C8 /
/ 51 0x00CC /
/ 52 0x00DO0 /
VE 53 0x00D4 VE interrupt
SS 54 0x00D8 Security System intenpt
/ 55 0x00DC /
/ 56 0x00EQ /
/ 57 Ox00E4 /
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Interrupt Source SRC Vector FIQ Description
/ 58 O0x00E8 /
/ 59 O0x00EC /
/ 60 0x00FO0 /
/ 61 O0x00F4 /
/ 62 0x00F8 /
/ 63 0x00FC /
/ 64 0x100 /
/ 65 0x104 /
PLE on norsecure transfers interrupt
PLE on secure transfer interrupt
PLE/PERFMU 66 0x108 .
PLE error interrupt
Performance monitor interrupt
Timer 4 67 0x010C Timer 4 interrupt
Timer 5 68 0x0110 Timer 5 interrupt
GPUGP 69 0x0114
GPU-GPMMU 70 0x0118
GPU-PPO 71 0x011C
GPU-PPMMUO 72 0x0120
GPUPMU 73 0x0124
GPURSV0 74 0x0128
GPURSV1 75 0x012C
GPURSV2 76 0x0130
GPURSV3 77 0x0134
GPURSV4 78 0x0138
GPURSV5 79 0x013C
GPURSV6 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

A13 User Manual V12

Copyright ©2013 Allwinner Technology. All Rights Reserved.

Jau.8, 2013

112




@Allwinner Technology CO.,Ltd. Al3

INTC_NMII_CTRL_REG 0x000C Interrupt Control
INTC_IRQ_PEND_REGO 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_REGO 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_REGO 0x0030 Interrupt Select 0
INTC_SEL_REG1 0x0034 Interrupt Select 1
INTC_SEL_REG2 0x0038 Interrupt Select 2

/ 0x003C /

INTC_EN_REGO 0x0040 Interrupt Enable 0
INTC_EN_REG1 0x0044 Interrupt Enable 1
INTC_EN_REG2 0x0048 Interrupt Enable 2

/ 0x004C /

INTC_MASK_REGO 0x0050 Interrupt Mask O
INTC_MASK_REG1 0x0054 Interrupt Mask 1
INTC_MASK_REG2 0x0058 Interrupt Mask 2

/ 0x005C /

INTC_RESP_REGO 0x0060 Interrupt Response O
INTC_RESP_REG1 0x0064 Interrupt Response 1
INTC_RESP_REG2 0x0068 Interrupt Response 2

/ 0x006C /

INTC_FORCE_REGO 0x0070 Interrupt Fast Forcing O
INTC_FORCE_REG1 0x0074 Interrupt Fast Forcing 1
INTC_FORCE_REG2 0x0078 Interrupt Fast Forcing 2

/ 0x007C /

INTC_SRC_PRIO_REGO 0x0080 Interrupt Source Priority O
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 InterruptSource Priority 5

13.4. Interrupt RegisterDescription
13.4.1. Interrupt Vector Register Default: 0x00000000)

Offset:0x00

Register Name: INTC_VECTOR_REG

Bit ‘ Read/\Nr‘ Default/

Description
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ite Hex
VECTOR_ADDR.
31:2 R 0x0 This register present the vector address for the interrupt currently act
the CPU IRQ input.
ZERO.
1.0 R 0x0 .
Always return zero to this field.

13.4.2. Interrupt Base AddressRegister Default: 0x00000000)
Offset:0x04 Register Name: INTC_BASE_ADDR_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
BASE_ADDR.
31:2 R/W 0x0 L .
This bitfield holds the upper 30 bits of the base address of the vector ta
ZERO.
1.0 R 0x0 . R
Always write zero to this bitield.
13.4.3. Interrupt Protection Register Default: 0x00000000)
Offset:0x08 Register Name: INC_PROTEC_REG
) Read/Wr| Default/ L
Bit ) Description
ite Hex
311 / / /
PROTECT_EN.
Enables or disables protected register access:
0: disable protection mode
0 RIW 0x0 1: enable protectioh Imode _
If enabkd, only privileged mode accesan access the interrupt control
registers.
If disabled, both user mode and privileged mode can access the registe
This register can only be accessed in privileged mode.
13.4.4. NMl Interrupt Control Register Default: 0x00000000)
Offset:0x0C RegisteMName: INTC_NMII_CTRL_REG
) Read/Wr| Default/ L
Bit . Description
ite Hex
31:2 / / /
NMI_SRC_TYPE.
External NMI Interrupt Source Type.
00: Low level sensitive
1.0 R/W 0x0 . .
01: Negative edge trigged
10: High level sensitive
11: Positive edge sensitive
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13.4.5. Interrupt IRQ PendingRegister O(Default: 0x00000000)
Offset:0x10 Register Name: INTC_IRQ_PEND_REGO
. Read/Wr| Default/ i
Bit ) Description
ite Hex
INT_IRQ_SRC_PENDO.
31:0 R 0x0 Interrupt IRQS_our(_:e B1:0] P_ending/_CIear Bit.
0: Corresponding interrupt is npending.
1: Corresponding interrupt is pending
13.4.6. Interrupt IRQ PendingRegister 1(Default: 0x00000000)
Offset:0x14 Register Name: INTC_PEND_REG1
. Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_IRQ_SRC_PENDL.
31:0 R 0x0 Interrupt IRQSpur?e 63:32]Eending/CI§ar Bit.
0: Corresponding interrupt is not pending.
1: Corresponding interrupt is pending
13.4.7. Interrupt IRQ PendingRegister 2(Default: 0x00000000)
Offset:0x18 Register Name: INTC_PEND_REG2
) Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_IRQ_SRC_PEND2.
31:0 R 00 Interrupt IRQS.our(.:e 95:64]-Pending/C!ear Bit.
0: Corresponding interrupt is not pending.
1: Corresponding interrupt is pending
13.4.8. Interrupt FIQ PendingClear Register 0 (Default: 0x00000000)
Offset:0x20 Register Name: INTC_FIQ_PEND_REGO
) Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_FIQ_SRC_PENDO.
31:0 R 0x0 Interrupt FIQSF)urc.e B31:0] P.ending/CIe.ar Bit.
0: Corresponding interrupt is not pending.
1: Corresponding interrupt is pending
13.4.9. Interrupt FIQ PendingClear Register 1(Default:0x00000000)
Offset:0x24 Register Name: INTC_FIQ_PEND_REG1
. Read/Wr| Default/ L
Bit . Description
ite Hex
INT_FIQ_SRC_PENDI1.
31:0 R 0x0 -~ ~ _ _
InterruptSource $3:32] Pending/Clear Bit.
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0: Corresponding interrupt is not pending.

1: Corresponding interrupt is pending

Al3

13.4.10. Interrupt FIQ PendingClear Register 2(Default: 0x00000000)
Offset:0x28 Register Name: INTC_FIQ_PEND_REG2
. Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_FIQ_SRC_PEND2.
InterruptSource 95:64] Pending/Clear Bit.
31.0 R 0x0 o . .
0: Corresponding interrupt is npending.
1: Corresponding interrupt is pending
13.4.11. Interrupt Select RegisterO(Default: 0x00000000)
Offset:0x30 Register Name: INTC_SEL_REGO
. Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_SRC_TYPEO
31:0 RIW 0x0 InterruptSource 81:0] irq type select.
0: IRQ.
1: FIQ
13.4.12. Interrupt Select Register1(Default: 0x00000000)
Offset:0x34 Register Name: INTC_SEL_REG1
) Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_SRC_TYPEL1.
I :32] i lect.
31:0 RIW 0x0 nterruptSource $3:32] irg type select
0: IRQ.
1. FIQ
13.4.13. Interrupt SelectRegister 2(Default: 0x00000000)
Offset:0x38 Register Name: INTC_SEL REG2
. Read/Wr| Default/ L
Bit . Description
ite Hex
INT_SRC_TYPEZ2.
31:0 RIW 0x0 InterruptSource §5:64] irq type select.
0: IRQ.
1: FIQ
13.4.14. Interrupt Enable Register O(Default: 0x00000000)
Offset:0x40 Register Name: INTC_EN_REGO
Bit Read/Wr| Default/ | Description
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ite Hex
INT_SRC_ENO.
Int tS 1:0] Enable Bits.
31:0 RIW 0x0 nterrup ourcgﬁ : ] Ena .e .| S
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
. Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_SRC_ENL1.
InterruptSource $3:32] Enable Bits.
31:0 R/W 0x0 L C
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
_ Read/Wr| Default/ .
Bit ) Description
ite Hex
INT_SRC_EN2.
31:0 RIW 0x0 InterruptSourcg 95.:64] Enaple .Bits.
0: Corresponding interrupt is disabled.
1: Correspondingnterrupt is enabled.
13.4.17. Interrupt Mask RegisterO(Default: 0x00000000)
Offset:0x50 Register Name: INTC_MASK_REGO
) Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_MASKO.
InterruptSource B1:0] Mask Bits.
0: No effect.
31:.0 R/W 0x0 . .
1: interrupt is masked.
If interrupt is enabled and the interrupt occurred, the interrupt pending b
be set whether the corresponding interrupt mask bit is set.
13.4.18. Interrupt Mask Registerl(Default: 0x00000000)
Offset:0x54 Register Name: INTC_MASK REG1
. Read/Wr| Default/ L
Bit . Description
ite Hex
INT_MASK1.
31:.0 R/W 0x0 InterruptSource $3:32] Mask Bits.
0: No effect.
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1: interrupt is masked.

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

be set whether the corresponding interrupt nixtsis set.

13.4.19. Interrupt Mask Register2(Default: 0x00000000)

Offset:0x58 Register Name: INTC_MASK_REG2
. Read/Wr| Default/ L
Bit ) Description
ite Hex

INT_MASK2.
InterruptSource 95:64] Mask Bits.
0: No effect.

31:0 R/W 0x0 . .
1: interrupt is masked.
If interruptis enabled and the interrupt occurred, the interrupt pending bi
be set whether the corresponding interrupt mask bit is set.

13.4.20. Interrupt ResponseRegister O(Default: 0x00000000)

Offset:0x60 Register Name: INTC_RESP_REGO
) Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_RESPO.

InterruptSource B1:0] response bit.
If the corresponding bit is set, the interrupt with the lower or the same pr
level is masked.

31.0 R/W 0x0

13.4.21. Interrupt ResponseRegister 1(Default: 0x00000000)

Offset:0x64 Register NameNTC_RESP_REG1
) Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_RESP1.

InterruptSource $3:32] response bit.
If the corresponding bit is set, the interrupt with the lower or the same pr
level is masked.

31.0 R/W 0x0

13.4.22. Interrupt ResponseRegister 2(Default: 0x00000000)

Offset:0x68 Register Name: INTC_RESP_REG2
. Read/Wr| Default/ L
Bit . Description
ite Hex
INT_RESP2.

InterruptSource 95:64] response bit.
If the corresponding bit is set, the interrupt with the lower or the gaiority
level is masked.

31:0 R/W 0x0
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13.4.23. Interrupt Fast Forcing Register O(Default: 0x00000000)
Offset:0x70 Register Name: INTC_FORCE_REGO
. Read/Wr| Default/ i
Bit ) Description
ite Hex
INT_FFO
Enables the fast forcing feature on the corresponding intesoupte{31:0].
0: No effect.
31.0 w 0x0 _ .
1: Forcing the corresponding interrupt.
Setting this bit can be valid only when the corresponding interrupt enakl
is set.
13.4.24. Interrupt Fast Forcing Register 1(Default: 0x00000000)
Offset:0x74 Register Name: INTC_FORCE_REG1
. Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_FF1.
Enables the fast forcing feature on the corresponding intesoupte $3:32].
0: No effect.
31.0 w 0x0 , o
1: Forcing the corresponding interrupt.
Setting this bit can be valid only when the corresponditeyrupt enable bi
is set.
13.4.25. Interrupt Fast Forcing Register 2(Default: 0x00000000)
Offset:0x78 Register Name: INTC_FORCE_REG2
) Read/Wr| Default/ L
Bit ) Description
ite Hex
INT_FF2.
Enables the fast forcing feature on the corresponding intesoupte 95:64].
0: No effect.
31:0 w 0x0 . I
1: Forcing the corresponding interrupt.
Setting this bit can be valid only when the corresponding interrupt enak
is set.
13.4.26. Interrupt Source Priority O Register (Default: 0x00000000)
Offset:0x80 Register Name: INTCSRC_PRIO_REGO
i Read/Wr| Default/ L
Bit ) Description
ite Hex
IRQ15 PRIO.
IRQ 15 Priority.
31:30 R/W 0x0 Set priority level for IRQ bit 15
Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

A13 User Manual V12

Copyright ©2013 Allwinner Technology. All Rights Reserved.

Jau.8, 2013

119



@Allwinner Technology CO.,Ltd. Al3

Offset:0x80 Register Name: INTCSRC_PRIO_REGO

Level2 = 0x2 level 2
Level3 = 0x3 level 3, highest priority

IRQ14_PRIO.

IRQ 14 Priority.

Set priority level for IRQ bit 14
29:28 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = 0x2 level 2

Level3 = 0x3 level 3, highest priority

IRQ13_PRIO.

IRQ 13 Priority.

Set prioritylevel for IRQ bit 13

27:26 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = 0x2 level 2

Level3 = 0x3 level 3, highest priority

IRQ12_PRIO.

IRQ 12 Priority.

Set priority level for IRQ bit 12
25:24 | RIW 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = 0x2 level 2

Level3 = 0x3 level 3, highest priority

IRQ11_PRIO.

IRQ 11 Priority.

Set priority level for IRQ bit 11
23:22 R/W 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = 0x2 level 2

Level3 = Ox3level 3, highest priority

IRQ10_PRIO.

IRQ 10 Priority.

Set priority level for IRQ bit 10
21:20 R/W 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = 0x2 level 2

Level3 = 0x3 level 3, highest priority

IRQ9_PRIO.

IRQ 9Priority.

Set priority level for IRQ bit 9
Level0 = 0x0 level 0, lowest priority

19:18 R/W 0x0
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Offset:0x80 Register Name: INTCSRC_PRIO_REGO

Levell = Ox1 level 1
Level2 = 0x2 level 2
Level3 = 0x3 level 3, highest priority

IRQ8_PRIO.

IRQ 8 Priority.

Set priority level for IRQ bit 8

17:16 R/W 0x0 Level0 = 0xO0 leveD, lowest priority
Levell = Ox1 level 1

Level2 = 0x2 level 2

Level3 = 0x3 level 3, highest priority

IRQ7_PRIO.

IRQ 7 Priority.

Set priority level for IRQ bit 7

15:14 | R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = 0x2 level 2

Level3 = 0x3 level 3, highest priority

IRQ6_PRIO.

IRQ 6 Priority.

Set priority level for IRQ bit 6

13:12 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = 0x2 level 2

Level3 = 0x3 level 3, highest priority

IRQ5_PRIO.

IRQ 5 Priority.

Set priority level for IRQ bit 5

11:10 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = 0x2 level 2

Level3 = 0x3 level 3, highest priority

IRQ4_PRIO.

IRQ 4 Priority.

Set priority level for IRQ 4

9:8 R/W 0x0 Level0 =0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = 0x2 level 2

Level3 = 0x3 level 3, highest priority

IRQ3_PRIO.
7:6 R/W 0x0 IRQ 3 Priority.
Set priority level for IRQ bit 3
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Offset:0x80

Al3

Register Name: INTCSRC_PRIO_REGO

Level0O = 0x0 level 0, lowest priority
Levell = Ox1 level 1
Level2 = Oxllevel 2
Level3 = 0x1 level 3, highest priority

IRQ2_PRIO.

IRQ 2 Priority.

Set priority level for IRQ bit 2
Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

5:4 R/W 0x0

IRQ1_PRIO.

IRQ 1 Priority.

Set priority level for IRQ bit 1
Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

3:2 R/W 0x0

1:0 / / /

Programs the priority level for all sources except 5¢Qrce gaurce 0).The priority levalanges fron(loweg)
to 7(highest).

13.4.27. Interrupt Source Priority 1 Register Oefault: 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
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = Ox1 level 3, highest priority

29:28

R/W

0x0

IRQ30_PRIO.

IRQ 30 Priority.

Set priority level for IRQ bit 30
Level0 = 0x0 level Olowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = Ox1 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
LevelO = 0x0 level O, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority
IRQ28_PRIO.
IRQ 28 Priority.
Set priority level for IRQ bit 28
25:24 | RIW 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority
IRQ27_PRIO.
IRQ 27 Priority.
Set priority level for IRQ bit 27
23:22 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority
IRQ26_PRIO.
IRQ 26 Priority.
Set priority level for IRQ bi26
21:20 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority
IRQ25_PRIO.
IRQ 25 Priority.
Set priority level for IRQ bit 25
19:18 R/W 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Oxllevel 1
Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority
IRQ24_PRIO.
IRQ 24 Priority.
Set priority level for IRQ bit 24
17:16 R/W 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = 0x1 level 3, highegtiority
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Offset:0x84 Register Name: INTC_SRC_PRIO_REG1

IRQ23_PRIO.

IRQ 23 Priority.

Set priority level for IRQ bit 23
15:14 | R/IW 0x0 LevelO = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ22_PRIO.

IRQ 22 Priority.

Setpriority level for IRQ bit 22

13:12 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ21_PRIO.

IRQ 21 Priority.

Set priority level for IRQ bit 21
11:10 R/W 0x0 Level0 = 0xO0 level O, lowegdriority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ20_PRIO.

IRQ 20 Priority.

Set priority level for IRQ bit 20

9:8 R/W 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 =0x1 level 3, highest priority

IRQ19_PRIO.

IRQ 19 Priority.

Set priority level for IRQ bit 19

7:6 R/W 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ18_PRIO.

IRQ 18Priority.

Set priority level for IRQ bit 18
Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

5:4 R/W 0x0
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Offset:0x84 Register Name: INTC_SRC_PRIO_REG1
Level3 = 0x1 level 3, highest priority
IRQ17_PRIO.
IRQ 17 Priority.
Set priority level for IRQ bit 17
3:2 R/W 0x0 Level0 = OxOlevel 0, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority
IRQ16_PRIO.
IRQ 16 Priority.
Set priority level for IRQ bit 16
1.0 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1
Level2 = Oxllevel 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
. Read/Wr| Default/ L
Bit ) Description
ite Hex
IRQ47_PRIO.
IRQ 47 Priority.
Set priority levefor IRQ bit 47
31:30 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority
IRQ46_PRIO.
IRQ 46 Priority.
Set priority level for IRQ bit 46
29:28 | RIW 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = Ox1 level 3, highest priority
IRQ45_PRIO.
IRQ 45 Priority.
Set priority level for IRQ bit 45
2726 | RIW 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = 0x1 level 3highest priority
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Offset:0x88 Register Name: INTC_SRC_PRIO_REG2

IRQ44_PRIO.

IRQ 44 Priority.

Set priority level for IRQ bit 44
2524 | RIW 0x0 LevelO = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ43_PRIO.

IRQ 43Priority.

Set priority level for IRQ bit 43
23:22 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ42_PRIO.

IRQ 42 Priority.

Set priority level for IRQ bit 42
21:20 R/W 0x0 Level0 = OxOlevel 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ41_PRIO.

IRQ 41 Priority.

Set priority level for IRQ bit 41
19:18 R/W 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Oxllevel 2

Level3 = 0x1 level 3, highest priority

IRQ40_PRIO.

IRQ 40 Priority.

Set priority level for IRQ bit 40
17:16 R/W 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ39_PRIO.

IRQ 39 Priority.

Set priority level for IRQ bit 39
Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

15:14 R/W 0x0
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Offset:0x88

Register Name: INTC_SRC_PRIO_REG2

Al3

Level3 = 0x1 level 3, highest priority

13:12 | RIW

0x0

IRQ38_PRIO.

IRQ 38 Priority.

Set priority level for IRCbit 38
Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

11:10 | R/IW

0x0

IRQ37_PRIO.

IRQ 37 Priority.

Set priority level for IRQ bit 37
Level0 = 0xO0 level O, lowest priority
Levell = Oxllevel 1

Level2 = Ox1 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 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highegtiority

76 R/W

0x0

IRQ35_PRIO.

IRQ 35 Priority.

Set priority level for IRQ bit 35
Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

5:4 R/W

0x0

IRQ34_PRIO.

IRQ 34 Priority.

Setpriority level for IRQ bit 34
Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 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 O, lowegdriority
Levell = Ox1 level 1
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Offset:0x88 Register Name: INTC_SRC_PRIO_REG2
Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority
IRQ32_PRIO.
IRQ 32 Priority.
Set priority level for IRQ bit 32

1.0 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 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

Read/Wr

Bit _
ite

Default/
Hex

Description

31:30 | R/W

0x0

IRQ63_PRIO.

IRQ 63 Priority.

Set priority level for IRQ bit 63
Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

29:28 | R/IW

0x0

IRQ62_PRIO.

IRQ 62 Priority.

Set priority level for IRQ bit 62
Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 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
Levell = 0Ox1 level 1

Level2 = Ox1 level 2

Level3 = Ox1 level 3, highest priority

25:24 | R/IW

0x0

IRQ60_PRIO.

IRQ 60 Priority.

Set priority level for IRQ bit 60
Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2
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Offset:0x8C Register Name: INTC_SRC_PRIO_REG3

Level3 = 0x1 level 3, highest priority

IRQ59_PRIO.

IRQ 59 Priority.

Set prioritylevel for IRQ bit 59

23:22 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ58_PRIO.

IRQ 58 Priority.

Set priority level for IRQ bit 58
21:20 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ57_PRIO.

IRQ 57 Priority.

Set priority level for IRQ bit 57
19:18 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = Oxllevel 3, highest priority

IRQ56_PRIO.

IRQ 56 Priority.

Set priority level for IRQ bit 56
17:16 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ55_PRIO.

IRQ 55Priority.

Set priority level for IRQ bit 55
15:14 | R/IW 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ54_PRIO.

IRQ 54 Priority.

13:12 R/W 0x0 Set priority level for IRQ bit 54
Level0 = OxOlevel 0, lowest priority
Levell = Ox1 level 1
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Offset:0x8C Register Name: INTC_SRC_PRIO_REG3

Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority

IRQ53_PRIO.

IRQ 53 Priority.

Set priority level for IRQ bit 53
11:10 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Oxllevel 2

Level3 = 0x1 level 3, highest priority

IRQ52_PRIO.

IRQ 52 Priority.

Set priority level for IRQ bit 52

9:8 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ51_PRIO.

IRQ 51 Priority.

Set priority level for IRQ bit 51

7:6 R/W 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ50_PRIO.

IRQ 50 Priority.

Set priority level for IRQ bib0

5:4 R/W 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ49_PRIO.

IRQ 49 Priority.

Set priority level for IRQ bit 49

3:2 R/W 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ48_PRIO.

IRQ 48 Priority.

Set priority level for IRQ bit 48
Level0 = 0x0 level 0, lowest priority

1.0 R/W 0x0
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Offset:0x8C

Register Name: INTC_SRC_PRIO_REG3

Al3

Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = Ox1 level 3, highest priority

13.4.30. Interrupt Source

Priority 4 Register Default: 0x00000000)

Offset:0x90

Register Name: INTC_SRC_PRIO_REG4

Read/Wr
ite

Bit

Default/
Hex

Description

31:30 | R/W

0x0

IRQ79_PRIO.

IRQ 79 Priority.

Set priority level for IRQ bit 79
Level0 = 0xO0 level O, lowegdriority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

29:28 | RIW

0x0

IRQ78_PRIO.

IRQ 78 Priority.

Set priority level for IRQ bit 78
Level0 = 0xO0 level 0O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 =0x1 level 3, highest priority

27:26 | RIW

0x0

IRQ77_PRIO.

IRQ 77 Priority.

Set priority level for IRQ bit 77
Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 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
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = Ox1 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
Levell = Ox1 level 1
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Offset:0x90 Register Name: INTC_SRC_PRIO_REG4

Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority

IRQ74_PRIO.

IRQ 74 Priority.

Set priority level for IRQ bit 74
21:20 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 =0x1 level 2

Level3 = 0x1 level 3, highest priority

IRQ73_PRIO.

IRQ 73 Priority.

Set priority level for IRQ bit 73
19:18 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ72_PRIO.

IRQ 72 Priority.

Set priority level for IRQ bit 72
17:16 R/W 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ71_PRIO.

IRQ 71 Priority.

Set priority level folRQ bit 71

15:14 | R/W 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ70_PRIO.

IRQ 70 Priority.

Set priority level for IRQ bit 70
13:12 R/W 0x0 Level0 = 0x0 level 0, lowest priority
Levell =0x1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ69_PRIO.

IRQ 69 Priority.

Set priority level for IRQ bit 69
Level0 = 0x0 level 0, lowest priority

11:10 R/W 0x0
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Offset:0x90 Register Name: INTC_SRC_PRIO_REG4

Levell = 0x1 level 1
Level2 = Ox1 level 2
Level3 = Ox1 level 3, higst priority

IRQ68_PRIO.

IRQ 68 Priority.

Set priority level for IRQ bit 68

9:8 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ67_PRIO.

IRQ 67 Priority.

Setpriority level for IRQ bit 67

7:6 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ66_PRIO.

IRQ 66 Priority.

Set priority level for IRQ bit 66

5:4 R/W 0x0 Level0 = 0xO0 level O, lowegdriority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ65_PRIO.

IRQ 65 Priority.

Set priority level for IRQ bit 65

3:2 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 =0x1 level 3, highest priority

IRQ64_PRIO.

IRQ 64 Priority.

Set priority level for IRQ bit 64

1.0 R/W 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 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
. Read/Wr| Default/ i
Bit ) Description
ite Hex
IRQ95_PRIO.

IRQ 95 Priority.

Set priority level for IRQ bit 95
31:30 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ94_PRIO.

IRQ 94 Priority.

Set priority level for IRQ bit 94
29:28 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ93_PRIO.

IRQ 93 Priority.

Set priority level for IRQ bit 93
27:26 R/W 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ92_PRIO.

IRQ 92 Priority.

Set prioritylevel for IRQ bit 92

25:24 | RIW 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ91_PRIO.

IRQ 91 Priority.

Set priority level for IRQ bit 91
23:22 R/W 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ90_PRIO.

IRQ 90 Priority.

Set priority level for IRQ bit 90
Level0 = 0x0 level 0, lowest priority

21:20 R/W 0x0
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Offset:0x94 Register Name: INTC_SRC_PRIO_REG5

Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = Oxllevel 3, highest priority

IRQ89_PRIO.

IRQ 89 Priority.

Set priority level for IRQ bit 89
19:18 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ88_PRIO.

IRQ 88Priority.

Set priority level for IRQ bit 88
17:16 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ87_RPIO.

IRQ 87 Priority.

Set priority level for IRQ bit 87
15:14 | R/W 0x0 Level0 = OxOlevel 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ86_RPIO.

IRQ 86 Priority.

Set priority level for IRQ bit 86
13:12 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Oxllevel 2

Level3 = 0x1 level 3, highest priority

IRQ85_PRIO.

IRQ 85 Priority.

Set priority level for IRQ bit 85
11:10 R/W 0x0 Level0 = 0x0 level 0, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ84_PRIO.
9:8 R/W 0x0 IRQ 84 Priority.
Set priority level for IRQ bit 84
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Offset:0x94 Register Name: INTC_SRC_PRIO_REG5

Level0O = 0x0 level 0, lowest priority
Levell = Ox1 level 1
Level2 = Ox1 level 2
Level3 = 0x1 level 3, highest priority

IRQ83_PRIO.

IRQ 83 Priority.

Set priority level for IRQ big83

7:6 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ82_PRIO.

IRQ 82 Priority.

Set priority level for IRQ bit 82

5:4 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ81_PRIO.

IRQ 81 Priority.

Set priority level for IRQ bit 81

3:2 R/W 0x0 Level0 = 0xO0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 level 2

Level3 = 0x1 level 3, highest priority

IRQ80_PRIO.

IRQ 80 Priority.

Set priority level for IRQ bit 80

1.0 R/W 0x0 Level0 = 0x0 level O, lowest priority
Levell = Ox1 level 1

Level2 = Ox1 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 thehip. One is Normal DMANDMA) with 8 channels, and the other is
Dedicated DMADDMA) with 8 channels.

For NDMA, only one channel can be active and the sequence is in accordance with the priorityolevel.
DDMA, at most 8hanned can be active at thersa time if their source or destination does not conflict.

14.2. DMA Description

DMA can support &it/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 BaseAddress
DMA 0x01C02000
Register Name Offset Description
DMA_IRQ_EN_REG 0x0000 DMA IRQ Enable
DMA_IRQ_PEND_STAS_REG 0x0004 DMA IRQ Pending Status
Normal DMA Configuration
NDMA_CTRL_REG 0x100+N*0x20
- - (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
Dedicated DMA Configuration
DDMA_CFG_REG 0x300+N*0x20
- - (N=0,1,2,3,4,5,6,7)
Dedicated DMA Source
DDMA_SRC_ADDR_REG 0x300+N*0x20+4
- - - Start Address
Dedicated DMA Destination
DDMA_DEST_ADDR_REG 0x300+N*0x20+8
- - - 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 RegisterDescription
14.4.1. DMAIRQ Enable Register Oefault: 0x00000000)

Offset: 0x00 Register Name: DMA_IRQ_EN_REG

Bit ‘ Read/\Nr‘ Default/ | Description
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ite

Hex

Al3

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 Interrughable.
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 Interruphable.
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

DDMAL_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 Interrughable.
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0: Disable, 1: Enable.

Al3

17

R/W

0x0

DDMAO_END_IRQ_EN.

Dedicated DMA 0 End Transfer Interrupt Enable.

0: Disable, 1: Enable.

16

R/W

0x0

DDMAO_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 DMAS5 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMA4_END_IRQ _EN.
Normal DMA 4 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMA4_HF IRQ _EN.
Normal DMA 4 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMA3_END_IRQ_EN.
Normal DMA 3 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMA3_HF_IRQ_EN.
Normal DMA 3 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMA2_END_IRQ _EN.
Normal DMA 2 End Transfer Interrujnable.
0: Disable, 1: Enable.

R/W

0x0

NDMA2_HF IRQ_EN.
Normal DMA 2 Half Transfer Interrupt Enable.
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0: Disable, 1: Enable.

R/W

0x0

NDMA1 END_IRQ _EN.
Normal DMA 1 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMA1_HF IRQ_EN.
Normal DMA 1 Half Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMAO_END_IRQ_EN.
Normal DMA 0 End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

NDMAO_HF_IRQ_EN.
Normal DMA 0 Half Transfer Interrupt Enable.
0: Disable, 1: Endb.

14.4.2.

DMAIRQ Pend

ing 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 bitcle#ir
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 ¢
it.

0: No effect, 1: Pending.

29

R/W

0x0

DDMA6_END_IRQ_PEND.
Dedicated DMA 6 End Transfer Interrupt Pendingt S¢o 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 ¢
it.

0: No effect, 1: Pending.

27

R/W

0x0

DDMA5_END_IRQ_PEND.
Dedicated DMA 5 End Transfénterrupt Pending. Set 1 to the bit will cle
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 ¢
it.

0: No effect, 1: Pending.

Al13 User Manual V12
Copyright ©2013 Allwinner Technology. All Rights Reserved. 140
Jau.8, 2013



25

R/W

0x0

@Allwinner Technology CO.,Ltd. Al3

DDMA4_END_IRQ_PEND.

DedicatedDMA 4 End Transfer Interrupt Pending. Set 1 to the bit will ¢
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 ¢
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
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 ¢
it.

0: No effect, 1. Bnding.

21

R/W

0x0

DDMA2_END_IRQ_PEND.

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

0: No effect, 1: Pending.

18

R/W

0x0

DDMA1_HF_IRQ_PEND.

Dedicated DMA 1 Half Transfer Interrupt Pending. Set th®bit will clear
it.

0: No effect, 1: Pending.

17

R/W

0x0

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

0: No effect, 1: Pending.

16

R/W

0x0

DDMAO_HF_IRQ_PEND.
Dedicated DMA 0 Half Transfdnterrupt Pending. Set 1 to the bit will cle
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
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0: No effect, 1: Pending.

14

R/W

0x0

NDMA7_HF_IRQ_PEND.
Normal DMA 7Half Transfer Interrupt Pending.
0: No effect, 1: Pending.

Set 1 to the bit will clear

13

R/W

0x0

NDMA6_END_IRQ_PEND.

Normal DMA 6 End Transfer Interrupt Pending.

0: No effect, 1. Pending.

Set 1 to the bit will clear

12

R/W

0x0

NDMA6_HF_IRQ_PEND.

Normal DMA 6 Half Transfer Interrupt Pending.

0: No effect, 1. Pending.

Set 1 to the bit will clear

11

R/W

0x0

NDMA5_END_IRQ_PEND.

Normal DMA 5 End Transfer Interrupt Pending.

0: No effect, 1. Pending.

Set 1 to the bit will clear

10

R/W

0x0

NDMAS5_HF_IRQ_PEND.

Normal DMA 5 Half Transfer Interrupt Pending.

0: No effect, 1. Pending.

Set 1 to the bit will clear

R/W

0x0

NDMA4_END_IRQ_PEND.

Normal DMA 4 End Transfer Interrupt Pending.

0: No effect, 1. Pending.

Set 1 to the bit will clear

R/W

0x0

NDMA4_HF_IRQ_PEND.

Normal DMA 4 Half Transfer Interrupt Pending.

0: No effect, 1: Pending.

Set 1 to the bit will clear

R/W

0x0

NDMA3_END_IRQ_PEND.

Normal DMA 3 End Transfer Interrupt Pending.

0: No effect,1: Pending.

Set 1 to the bit will clear

R/W

0x0

NDMA3_HF_IRQ_PEND.

Normal DMA 3 Half Transfer Interrupt Pending.

0: No effect, 1: Pending.

Set 1 to the bit will clear

R/W

0x0

NDMA2_END_IRQ_PEND.

Normal DMA 2 End Transfer Interrupt Pending.

0: No effect, 1: Pending.

Set 1 to the bit will clear

R/W

0x0

NDMA2_HF_IRQ_PEND.

Normal DMA 2 Half Transfer Interrupt Pending.

0: No effect, 1: Pending.

Set 1 to the bit will clear

R/W

0x0

NDMA1_END_IRQ_PEND.

Normal DMA 1 End Transfer Interrupt Pending.

0: No effect, 1: Pending.

Set 1 to the bitohahr it.

R/W

0x0

NDMA1_HF_IRQ_PEND.

Normal DMA 1 Half Transfer Interrupt Pending.

0: No effect, 1: Pending.

Set 1 to the bit will clear

R/W

0x0

NDMAO_END_IRQ_PEND.

Normal DMA 0 End Transfer Interrupt Pending.

Set thwbit will clear it.
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0: No effect, 1: Pending.

NDMAO_HF_IRQ_PEND.

0 R/W 0x0 Normal DMA 0 Half Transfer Interrupt Pending. Set 1 to the bit will clear
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 shag
registers. The bit wilhold on until the DMAfinishes 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 tarequest,

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: 8hit

01: 16bit

10: 32bit

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: SPI0O TX
11001: SPI1 TX
11010: SPI2 TX
11011: USB EP1
11100:USB EP2
11101:USB EP3
11110:USB EP4
11111:USB EP5

BC_MODE_SEL.
BC mode select.

15 R/W 0x0 0: normal modefte value read badquasto the value that is written)
1: remainmode (the value read baekjuat to the remain counter to g
transferredl

14:10 / / /

NDMA_SRC_DATA_WIDTH.
10:9 R/W 0x0 Normal DMA Source Data Width.
00: 8hit
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01: 16bhit
10: 32bit
11:/

Al3

8:7

R/W

0x0

NDMA_SRC_BST_LEN.
DMA Source Burst Length.
00:1

01:4

10: 8

11: /.

/

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: SPI12 RX
11011: USB EP1
11100:USB EP2
11101:USB EP3
11110:USB EP4
11111:USB EP5

14.4.4.

Normal DMA SourceAddressRegister Default: 0x00000000)

Offset: 0x100+N*0x20+0x4
(N=0,1,2,3,4,5,6,7)

Register Name: NDMA_SRC_ADDR_REG

) Read/Wr| Default/ L
Bit ) Description
ite Hex
NDMA_SRC_ADDR.
31:0 R/W X - -
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

. Read/Wr| Default/ L
Bit ) Description
ite Hex
NDMA DST ADDR.
31:.0 R/W X - . .
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

. Read/Wr| Default/ .
Bit ) Description
ite Hex
31:24 / / /
NDMA_BC.
23:.0 R/W X -

Normal DMA ByteCounter.

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

. Read Default L
Bit , Description
/Write /Hex
DDMA_LOAD.
DMA Loading.
31 R/W 0x0

If set to 1, DMA will start and load the DMA registers to the shadow regis
The bit wil hold on until the DMA finisheslt will be cleared automatically.
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Set 0 to the bit will stop the corresponding DMAannel and reset its stg

machine.

Al3

30

0x0

DDMA BSY_STA.
DMA Busy Status.
0: DMAdle

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: 8hit

01: 16hit

10: 32bit

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

0x1:10 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: USBO

0x5: /

0x6:/

0x7:/

0x8: SPI1 TX

0x9:/
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OxA: Security System X
0xB: /

oxC:/

0xD: /

OxE: TCONO
OxF: /

0x10: /

0x11:/

0x12:/
0x13:/

0x14:/

0x15:/

0x16: /

0x17:/

0x18:/

0x19:/

0x1A: SPI0O TX
0x1B: /.

0x1C: SPI2 TX
0x1D: /
Ox1E:/

Ox1F /

15

R/W

0x0

BC_MODE_SEL.
BC mode select.
0: normal mode(the value read bamjuals tahe value that is written)
1: remain mode the value read backquals tothe remain counter to b
transferredl

14:11

/

10:9

R/W

0x0

DDMA_SRC_DATA WIDTH.
DMA Source Data Width.

00: 8hit

01: 16bhit

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: 10 Mode

0x2: Horizontal Page Mode
0x3: Vertical Page Mode

Al3

DDMA_SRC_DRQ_TYPE.

Dedicated DMA Source DRQ Type

0x0: SRAM memory

0x1: SDRAM memory

0x2: /

0x3: NAND Flash Controller (NFC)

0x4: USBO

0x5:/

0x6: /

0x7:/

0x8: /

0x9: SPI1 RX

OxA: /

0xB: Security System R

oxC:/

0xD: /

OxE: /

OxF: /

0x10: /

0x11:/

0x12:/

0x13:/

0x14:/

0x15:/
/
/
/
/
/

4:0 R/W 0x0

0x16:

0x17:

0x18:

0x19:

Ox1A:

0x1B: SPI0 RX.
0x1C: /

0x1D: SPI2 RX
Ox1E:/

Ox1F:/

14.4.8. Dedicated DMA SourceStart Address Register (N=0:7)

Offset: 0x300+N*0x20+0x4

Register NameDDMA_SRC_ADDR_REG
(N=0,1,2,3,4,5,6,7)
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. Read/Wr| Default/ -
Bit ) Description
ite Hex
DDMA_SRC_START_ADDR.
31:0 R/W X . Ny N
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 NameDDMA_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 DMAByte Counter Register (N=0:7)

Offset: 0x300+N*0x20+0Xc
(N=0,1,2,3,4,5,6,7)

Register Name: DDMA_BC_REG

) Read/Wr| Default/ .
Bit ) Description
ite Hex
3125 |/ / /
DDMA_BC.
24:.0 R/W X -

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

. Read/Wr| Default/ o
Bit ) Description
ite Hex

DEST DATA BLK SIZE.

31:24 R/W 0x0 LT - - i
Destination Data Block Size n.
DEST WAIT CLK CYC.

23:16 R/W 0x0 L o
Destination Wait Clock Cycles n
SRC DATA BLK SIZE.

15:8 R/W 0x0 - - oo
Source Data Block Size n.
SRC WAIT CLK CYC.

7:0 R/W X - - -

Source Wait Clock Cycles n.

Note: If the counteis N, the value is N+1.

A13 User Manual V12

Copyright ©2013 Allwinner Technology. All Rights Reserved.

Jau.8, 2013

150




@Allwinner Technology CO.,Ltd. Al3

15. NAND Flash Controller (NFC)

15.1. Overview

The NFC supports all NAND/MLC flash memory available in the market and new types sapgdmated by
software reconfiguration 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 Onthefly error correction code (ECC) is built in NRG 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 checkir
circuitry of NFC frees CPU for other tasks. The ECC function can be disabled by software.

The data can bt#ransferred by DMA or by CPU mememapped 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 foll sesid 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 th
status of R/B# signal line.

Block management and wear leveling management are implemented in software.
TheNFC features:

Support SLC/MLC/TLC flash and ERAND memory

Software configure seed to randomize engine

Software configure method for adaptability to a variety of system and memory types
Support 8bit Data Bus Width

Support 1024, 2048, 4096, 8192, 1688tkes 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-thefly BCH error correction code which correcting up to 64 bits ger& 1024 bytes
Corrected Error bits number information report

ECC automatic disable function for all Oxff 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 256x32bit RAM for Pipeline Procession

Support SDR, DDR and Toggle 1.0 NAND

15.2. NFC Block Diagram

‘ AHB ‘
SavellF
Command DMA & INT FIFO Register
FIFO Control Control File
* T Y
Y Y vy
Y
FIFO FIFO
RAMO RAM1 User Data
ahb_clk (256x32) (256x32) (8x32)
domain
A A A
e e B .
4 4 Y
nfc_clk L L '
domain r
Normal Spare Batch
Command | | Command | | Command A J A J A J
FSM FSM FSM
ECC
Control
A
A A Y \ 4 A A
NAND Flash Basic Operation ‘
CE[L1:0] CLE ALE WE RE RB[1:0] DO[7:0] DI[7:0]

Figure 151 NFC Block Diagram

15.3. NFC Timing Diagram

Typically, there are two kinds of serial access method. One is the conventional mettettileatdata at the
rise edge of NFC_RE# signal line, and the other is EDO type that fetches data at the next fall edge
NFC_RE# signal line.
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NFC_CLE ((
FB% 47'[4—%
NFC_CE# ((
NFC_WE# SS
114
112 sample 0 ~sample n-1
NFC_RE# S A
Lg—fusgggﬁ
NFC_ALE (<
10—
NFC_RB# SS
NFC_IOx Data(0) >di Data(n-1)
Figure 152 Conventional Serial Access Cycle Diagram (SAMO)
NFC_CLE ((
%’[3» 47'[4—%
NFC_CE# ((
NFC_WE# SS
114
<—t12—ﬁ sample 0
NFC_RE# (
Lg—fusgggﬁ
NFC_ALE (<
10—
NFC_RB# SS
NFC_IOx Data©) \§ Data(n-1)
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Figure 154 Extending EDO Type Serial Access Mode (SAM2)

Figure 155 Command Latch Cycle
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