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Chapter 1 About This Document

This user manual of R16 processor is intended to be used by board-level product designers and product
software developers. This manual assumes that the reader has a background in computer engineering and/or
software engineering and understands concepts of digital system design, microprocessor architecture, Input /
Output (I/0) devices, industry standard communication and device interface protocols.

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 9
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Chapter 2 Platform Introduction

This chapter provides a brief introduction of the quad-core R16 processor.

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 10
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2.1 Overview

The Allwinner R16 is designed to provide a scalability,low-power capabilities,high performance application
processor solution for Internet-of-Things(loT) applications,which outperforms competitors in the terms of its
system performance,great flexibility and energy-efficiency. The processor perfectly supports various
applications of mainstream operating systems such as Android,Linux,etc.

R16 packs four ARM Cortex "-A7 CPU cores and Mali400MP2 graphics architecture to support display and
gaming effects.Video Engine is included to provide full motion playback of up to 1080p high-definition video
encoding/decoding and supports MPEG1/2/4, WMV9/VC1, H.263,H.264, VP8 and JPEG/MIJPEG video decoding
standards with dedicated hardware.The integration of display subsystem enables high resolution and high color

display.Also the CMOS Sensor Interface(CSl) allows for taking photos, video input and streaming video.

can be configured to support DDR3 and DDR3L. In addition,to reduce total system

architecture scalability,Allwinner’s R16 comes with many extensive connectivity and int
groups of GPIOs,six UARTs,two SPls,four TWIs,4-lane MIPI DSI,LVDS ntro
12S/PCM,RSB,and a lot more.

Allwinner also designed R16 to be extremely power—efficient t

achieves lower power consumption with a balan
efficient Cortex'"-A7 CPU cores,the advanced
support,and the low power de5|gn a cture

tous deployment.It

atures:the exceedingly power
e battery-saving DVFS technology

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 11
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2.2 System Features

2.2.1 ARM CPU Architecture

The quad-core R16 platform is based on ARM’s Cortex'"-A7 CPU architecture.

ARMV7 ISA standard instruction set plus Thumb-2 and Jazeller RCT

NEON with SIMD and VFPv4 support

Support hardware virtualization

Support LPAE

Support 4GB address space

Integrated 32KB L1 instruction cache and 32KB L1 data cache for each CPU
Shared 512KB L2 cache

Support DVFS with independent power domain

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.
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2.2.2 Mali400MP2 GPU

¢  ARM Mali400MP2 GPU
e  Support OpenGL ES 2.0 / OpenVG 1.1 standard

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 13
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2.23 Memory Subsystem

This section includes:

. Boot ROM

. SDRAM

e NAND Flash

e SD/MMC interface

Boot ROM

e Support system boot from Raw NAND, eMMC NAND, SPI Nor Flash, SD/TF card (SDMCO0/2)
e Support system code download through USB OTG

SDRAM

e  Support 2GB address space
e Support 16-bit bus width

e  Compatible with JEDEC standard DDR3/DDR3L SDRAM
e Support Memory Dynamic Frequency Scale

e  Support two ranks
e  Support 16 address signal Iines¢3 bank

N

Support SLC/MLC/TLC NAND and EF-NAND

NAND Flash

SD/MMC

e Comply to eMMC standard specification V4.41, SD physical layer specification V2.0, SDIO card
specification V2.0

e  Support 4 / 8-bit bus width

e Support HS/DS bus mode

. Up to three SD/MMC controllers

e Support SDIO interrupt detection,CRC generation and error detection

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 14
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2.2.4 System Peripheral

This section includes:

Timer

High Speed Timer
RTC

GIC

DMA

CCcu

PWM

Timer

High Speed Timer Q
Clock source is fixed to AHB, arﬁe pre-sq ges 1 6

Support two timers: clock source can be switched over 24MHz and 32768Hz
Support two 33-bit AVS counters

Support one 64-bit system counter from 24MHz
Support watchdog to generate reset signal or interrupts

Support 56-bit counter g \

RTC

Supp c features: second/minute/hour/day/month/year
e Supp 8 lock fanout
G;g

Support 16 SGls, 16 PPIs and 128 SPIs

Support ARM architecture security extensions

Support ARM architecture virtualization extensions
Support single processor and multiprocessor environments

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.
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DMA

e  8-channel DMA

e  Support data width of 8/16/32 bits

e  Support linear and |0 address modes

e Support data transfer types with memory-to-memory, memory-to-peripheral, peripheral-to-memory

CCU

e 11PLLs

e  24MHz oscillator, a 32768Hz oscillator and an on-chip RC oscillator

e Support clock gating control for individual components

e  Clock generation, clock division, clock output

PWM \@

o 2 PWM outputs
e  Support cycle mode and pulse mode

. 6@‘\
£\
o)

e The pre-scaleis from 1to 16

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 16
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2.2.5 Security System

Crypto Engine

e  Support Symmetrical Algorithm: AES, DES, TDES(3DES)

e  Support Hash Algorithm:SHA-1, MD5

e Support 160-bits hardware PRNG with 192-bits seed

e Support ECB, CBC, CTR modes for DES/3DES

e Support ECB, CBC, CTR, CTS modes for AES

e Support 128-bits, 192-bits and 256-bits key size for AES

e  32-words RX FIFO and 32-words TX FIFO for high speed application
e  Support CPU mode and DMA mode

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 17



" Allwinner
Technology

Platform Introduction
2.2.6 Display Subsystem

This section includes:
e Display engine
¢  Video output

Display Engine

e Four movable layers, each layer size up to 2048x2048 pixels
e  Ultra-Scaling engine
-- 4-tap scale filter in horizontal and vertical
--Support input size up to 2048x2048 resolution and output size up to 1280x1280 resolution
e Support multiple image input formats: 16/24/32-bpp color, YUV444/420/422/411
e  Support alpha blending

e  Support Saturation Enhancement and Dynamic Range Control
e  Support real time write back function

Video Output

e  Support CPU / Sync RGB / LVDS LCD interface
¢ Integrated 4-lane MIPI DSI inteﬁ up to

-- Support MIPI DSI V1. d D- .00
-- Support command Vi de rst mode with sync pulses, non-burst mode with sync
event and burs
e  Support RGB erfu n
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2.2.7 Video Engine

Video Decoding

e  Support video playback up to 1920x1080@60ps
e Support multi-format video playback, including MPEG12, MPEG4 SP/ASP GMC, WMV9/VC1, H.263
including Sorenson Spark, H.264 BP/MP/HP, VP8, JPEG/MIPEG, etc

Video Encoding

e  Support H.264 HP video encoding up to 1920x1080@60fps
¢  JPEG baseline: picture size up to 4080x4080

e Support Alpha blending

e  Support thumb generation

4x2 scaling ratio: from 1/16 to 64 arbitrary non-integer ratio
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2.2.8 Video Input

CSlI

e  Support 8bit yuv422 CMOS sensor interface

e  Support CCIR656 protocol for NTSC and PAL

e Support multi-channel ITU-R BT.656 time-multiplexed format
. Maximum still capture resolution to 5M

e Maximum video capture resolution to 1080p@30fps
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2.2.9 Audio Subsystem

Analog Audio Codec

cO

Support stereo audio DAC

--Up to 100dB SNR

-- 8KHz to 192KHz DAC sample rate
Stereo audio ADC

--Up to 92dB SNR

-- 8KHz ~ 48KHz ADC sample rate
Support four analog audio inputs

-- Two microphone differential inputs for main mic and headphone mic
-- One differential phone input for modem
-- One stereo line-in input for FM
Support two analog audio outputs ’
-- One stereo or differential capless headphone output

ctive voice call

-- One differential earpiece output
Support talking standby mode, where the application processor r
application

ina
Support Dynamic Range Controller adjusting the DAC playback C)

Support Automatic Gain Control adjusting the\ADC rege
Two PCM interface connected with BB and B

\\(\
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2.2.10 External Peripherals

This section includes:

USB 2.0 OTG

KEYQ

USB Host ' 66
e EHCI/OHCl-compliant
HS,4
oller

USB 2.0 OTG
USB HOST
KEYADC

Digital Audio
UART

SPI

Open-drain TWI
RSB™

s \
Support High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps), and Low-Speed ( -Mb
mode
Support High-Speed (HS, 480-Mbps) and Full-Speed (FS, 12-Mbps) in D de
Support up to 5 user-configurable endpoints for Bulk, Isochrono rol a terrupt
Support the embedded DMA

USB2.0 PHY and HSI
Support High-,

ps),Full-Speed(FS,12Mbps),and Low-Speed(LS,1.5Mbps) Device

An internal A Co ata transfer with memory

it resolution
Support hold key and continuous key
Support single key, normal key and continuous key

Digital Audio

Support two 12S/PCM compliant digital audio interfaces for modem and BT
I12S or PCM configured by software

Support 3 12S Data formats: Standard 12S,Left Justified and Right Justified
12S supports 2 channels output and 2 channels input
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e PCM supports linear sample(8-bit or 16-bit), 8-bit u-law and A-law companded sample

e Sample rate from 8KHz to 192KHz

e  Support 16,20,24bits audio data resolutions

e One 128x24-bits FIFO for data transmit, one 64x24-bits FIFO for data receive

UART

e Compliant with industry-standard 16550 UARTs
e Six UART controllers

e FIFO size up to 64 bytes

e  Support speed up to 3MHz

e Support Infrared Data Association(IrDA) 1.0 SIR

SPI ’

e Two SPI controllers
e Master/Slave configurable

¢ Full-duplex synchronous serial interface \
e Two 64-Bytes FIFO for SPI-TX and SPI-RX operation

e  DMA-based or interrupt-based operation

e  Polarity and phase of the chip select(SPI_SS) SPL@ are figurable

&

TWI

e Up to four TWIs(Tw terface) llers

o de( 00K bps) and Fast mode(up to 400K bps)
o onfiglkable

RSB ™(Reduced Serial Bus)

e  Speed up to 20MHz with lower power consumption

e Support Push-Pull bus

e  Support Host mode

e Support multiple devices

e  Programmable output delay of CD signal

e Parity check for address and data transmission
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2.2.11 Power Management

Support DVFS for CPU frequency and voltage adjustment
e Support super standby mode for power efficiency

Support talking standby mode for energy efficiency during voice call applications
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2.2.12 Package

. FBGA 282 balls,0.80mm ball pitch, 14 x 14 x 1.4-mm
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2.3 Block Diagram

Interrupt Controller
Timer/High Speed Timer
RTC/3 PWM

DMA/KEYADC

Security System

Connectivity
USB OTG/USB HOST/HSIC
35D/MMC
2 SPI/4 TWI/6 UART/RSB

2125/P~

Platform Introduction

Quad-Core CPU

ARM Cortex-A7

ARM Cortex-A7

GPU

ARM Mali400MP2

Display Engine

Display Interface

LVDS
CP' (RG. "CD

\ PIDSI

RI6 Block Diagram

ARM Cortex-A7

ARM Cortex-A7

Audio Codec

Video "ngine ’

-0

[Vlemory

1era Intc

DDR3/DDR3L
NAND Flash
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Chapter 3 System

This chapter introduces the R16 system architecture from several perspectives, including memory mapping,
boot system, clock control unit (CCU), CPU configuration, timer, PWM, high-speed timer, DMA, GIC, RTC,
system control, audio CODEC, KEYADC, thermal sensor controller, port configuration, etc.
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3.1 Memory Map

Module CPUX Address Size(Bytes)
SRAM A1l 0x0000 0000---0x0000 7FFF 32K
SRAM A2 0x0004 4000---0x0005 3FFF 64K

0x40100,0x40200,0x40300,0x40400,0x40500,
0x40600,0x40700,0x40800,0x40900,0x40a00,
0x40b00,0x40c00,0x40d00,0x40e00

SRAM Controller 0x01C0 0000---0x01CO OFFF 4K
DMA 0x01C0 2000---0x01CO 2FFF 4K
NDFC 0x01C0 3000---0x01CO 3FFF 4K
LCD 0x01C0 C000---0x01CO CFFF 4K
VE 0x01C0 E000---0x01CO EFFF 4K
SD/MMC 0 0x01C0 FO00---0x01CO FFFF

SD/MMC 1 0x01C1 0000---0x01C1 OFFF
SD/MMC 2 0x01C1 1000---0x01C1 1FFF
/ 0x01C1 2000---0x01C1 2FFF
CE 0x01C1 5000---0x01C1 5FFF
/ 0x01C1 7000---0x01C1 7FFF

/ 0x01C1 8000---0x01
USB OTG 0x01C1 9000---0x01C

USB EHCIO/OHCIO 0x01cw0-—-0x 4K
/ C1 C000---0xa 4K
1K

1K

1K

Ox 0C00---0x01C2 OFFF 1K

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

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

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

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

0x01C2 2C00---0x01C2 33FF 2K

SID 0x01C2 3800---0x01C2 3BFF 1K
THERMAL SENSOR 0x01C2 5000---0x01C2 53FF 1K
UART O 0x01C2 8000---0x01C2 83FF 1K
UART 1 0x01C2 8400---0x01C2 87FF 1K
UART 2 0x01C2 8800---0x01C2 8BFF 1K
UART 3 0x01C2 8C00---0x01C2 8FFF 1K
UART 4 0x01C2 9000---0x01C2 93FF 1K
/ 0x01C2 9400---0x01C2 97FF 1K
TWIO 0x01C2 ACO0---0x01C2 AFFF 1K
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TWI 1 0x01C2 BOOO---0x01C2 B3FF 1K
TWI 2 0x01C2 B400---0x01C2 B7FF 1K
/ 0x01C2 B800---0x01C2 BBFF 1K
GPU 0x01C4 0000---0x01C4 FFFF 64K
HSTMR 0x01C6 0000---0x01C6 OFFF 4K
/ 0x01C6 1000---0x01C6 1FFF 4K
DRAMCOM 0x01C6 2000---0x01C6 2FFF 4K
DRAMCTL 0x01C6 3000---0x01C6 3FFF 4K
DRAMPHY 0x01C6 5000---0x01C6 SFFF 4K
/ 0x01C6 7000---0x01C6 7FFF /
SPIO 0x01C6 8000---0x01C6 SFFF 4K
SPI1 0x01C6 9000---0x01C6 9FFF
/ 0x01C6 A000---0x01C6 AFFF
/ 0x01C6 BOOO---0x01C6 BFFF
SCU REGISTERS 0x01C8 0000
MIPI DSIO 0x01CA 0000---0x01CA OFFF
/ 0x01CA 1000---0x01CA 1FFF
csl 0x01CB 0000---0x01CB OFFF
DEFE 0x01EQ 0000---0x01E1 FFFF
DEBE 0x01E6 0000---0x01E6 FFFF
DRC 0x01E7 0000---Ox01E7 FFFF
SAT
RTC
/
R_TIMER
R_INTC 1K
R_WDOG 1K
R_PRCM 0 1400--"0x01F0 17FF 1K

R_CPUCFG 0x 1C00---Ox01FO 1FFF 1K
R 0x01F0 2400---0x01F0 27FF 1K
0x01F0 2800---0x01F0 2BFF 1K
0x01F0 2C00---0x01F0 2FFF 1K
0x01F0 3400---0x01F0 37FF 1K
_ 0x01F0 3800---0x01F0 3BFF 1K
CoreSight Debug Module 0x3F50 0000---0x3F51 FFFF 128K
TSGEN RO 0x3F50 6000---0x3F50 6FFF 4K
TSGEN CTRL 0x3F50 7000---0x3F50 7FFF 4K
DDR 0x4000 0000---OxBFFF FFFF 2G
BROM OxFFFF 0000—OxFFFF 7FFF 32K
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3.2 Boot System

3.2.1 Overview

The quad-core R16 processor supports system boot from five devices: it can boot sequentially from NAND
Flash, eMMC NAND, SPI Nor Flash, SD card (SDC 0/2) and USB, but if you want to boot the system directly from
USB, the UBOOT _SEL pin pulled up by internal 50K resistor in normal state can be set to low level.
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3.2.2 Boot Diagram

SDCO(PF port) boot
operation

NAND Flash boot
operation (CEO)

SPIO(PC port) boot
operation

SPI0 Boot
Success?

No

Yes

boot OK, run other A
firmware

USB boot operation

Figure 3.2-1 Boot Diagram

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 31



“Allwinner

Technology System

3.3 CCU

3.3.1 Overview

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

3.3.2 Features

The CCU includes the following features:
. 11 PLLs, independent PLL for CPU
o Bus Source and Divisions

o Clock Output Control

. PLLs Bias Control

o PLLs Tunning Control

. PLLs Pattern Control

o Configuring Modules Clock

o Bus Clock Gating

o Bus Software Reset
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3.33 Functionalities Description

Bus Clock Tree

ATB/ APB kL
INOSC /512
— MUX
PLL_CPUX —»
L 2 Cache
AXI_CLK_DIV_RATI]
AXI (1-4)

Hz

>

MUX

>

e

AHB_PRE_DIV/|
(1-4

PERIPH PLJ.
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3.34 Register List
Module Name Base Address
CCuU 0x01C20000
PLL_CPUX_CTRL_REG 0x0000 PLL_CPUX Control Register
PLL_AUDIO_CTRL_REG 0x0008 PLL_AUDIO Control Register
PLL_VIDEO_CTRL_REG 0x0010 PLL_VIDEO Control Register
PLL_ VE_CTRL_REG 0x0018 PLL_VE Control Register
PLL_DDRO_CTRL_REG 0x0020 PLL_DDRO Control Register
PLL_PERIPH_CTRL_REG 0x0028 PLL_PERIPH Control Register
PLL_GPU_CTRL_REG 0x0038 PLL_GPU Control Register
PLL_MIPI_CTRL_REG 0x0040 PLL_MIPI Control Register
PLL_HSIC_CTRL_REG 0x0044 PLL_HSIC Control Register
PLL_DE_CTRL_REG 0x0048 PLL_DE Control Register
PLL_DDR1_CTRL_REG 0x004C PLL_DDR1 Control Register
CPU_AXI_CFG_REG 0x0050 CPUX/AXI Confi
AHB1_APB 1_CFG_REG 0x0054 AHB1/AP
APB2 _CFG_REG 0x0058

BUS_CLK_GATING_REGO

0x0060

BUS_CLK_GATING_REG1

0x0064

BUS_CLK_GATING_REG2

BUS_CLK_GATING_REG3

NAND_CLK_REG

NAND Clock Register

G

SDMMCO_CLK_R

SDMMCO Clock Register

0x008C SDMMC1 Clock Register

0x0090 SDMMC2 Clock Register

0x009C Crypto Engine Clock Register

0x00A0 SPI0 Clock Register

0x00A4 SPI1 Clock Register

I00_CLK_REG 0x00B0 DAUDIOO Clock Register

DAUDIO1_CLK_REG 0x00B4 DAUDIO1 Clock Register
USBPHY_CFG_REG 0x00CC USBPHY Configuration Register
DRAM_CFG_REG 0x00F4 DRAM CFG Register
PLL_DDR_CFG_REG 0x00F8 PLL_DDR Configuration Register
MBUS_RST_REG O0x00FC MBUS Reset Register
DRAM_CLK_GATING_REG 0x0100 DRAM Clock Gating Register
BE_CLK_REG 0x0104 BE Clock Register
FE_CLK_REG 0x010C FE Clock Register
LCD_CHO_CLK_REG 0x0118 LCD Channel0 Clock Register
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LCD_CH1_CLK_REG 0x012C LCD Channell Clock Register
CSI_CLK_REG 0x0134 CSI Clock Register
VE_CLK_REG 0x013C VE Clock Register
ADDA _DIG_CLK_REG 0x0140 ADDA Digital Clock Register
AVS _CLK_REG 0x0144 AVS Clock Register
MBUS_CLK_REG 0x015C MBUS Clock Register
MIPI_DSI_CLK_REG 0x0168 MIPI_DSI Clock Register
DRC_CLK_REG 0x0180 DRC Clock Register
GPU_CLK_REG 0x01A0 GPU Clock Register
ATS_CLK_REG 0x01BO ATS Clock Register
PLL_STABLE_TIME_REGO 0x0200 PLL Stable Time Register0
PLL_STABLE_TIME_REG1 0x0204 PLL Stable Time Registerl
PLL_CPUX_BIAS_REG 0x0220 PLL_CPUX Bias Register
PLL_AUDIO_BIAS_REG 0x0224 PLL_AUDIO Bias Register
PLL_VIDEO_BIAS_REG 0x0228 PLL_VIDEO Bias Register '
PLL_VE_BIAS_REG 0x022C PLL_VE Bias Register
PLL_DDRO_BIAS_REG 0x0230 PLL_DDRO Bias Registe
PLL_PERIPH_BIAS_REG 0x0234 PLL_PERIPH Bias Register
PLL_GPU_BIAS_REG 0x023C PLL_GPU Bi [
PLL_MIPI_BIAS_REG 0x0240
PLL_HSIC_BIAS_REG 0x0244

PLL_DE_BIAS_REG

0x0248

PLL_DDR1_BIAS_REG

PLL_CPUX_TUN_REG

_CPUX Tuning Register

PLL_DDRO_TUN_REG

PLL_DDRO Tuning Register

PLL_MIPI_TUN_REG

PLL_MIPI Tuning Register

0x0280 PLL_CPUX Pattern Control Register
0x0284 PLL_AUDIO Pattern Control Register
0x0288 PLL_VIDEO Pattern Control Register
0x028C PLL_VE Pattern Control Register
PLL_DDRO_PAT_CTRL_REG 0x0290 PLL_DDRO Pattern Control Register
PU_PAT_CTRL_REG 0x029C PLL_GPU Pattern Control Register
PLL_MIPI_PAT_CTRL_REG 0x02A0 PLL_MIPI Pattern Control Register
PLL_HSIC_PAT_CTRL_REG 0x02A4 PLL_HSIC Pattern Control Register
PLL_DE_PAT_CTRL_REG 0x02A8 PLL_DE Pattern Control Register
PLL_DDR1_PAT_CTRL_REGO 0x02AC PLL_DDR1 Pattern Control Register0
PLL_DDR1_PAT_CTRL_REG1 0x02B0 PLL_DDR1 Pattern Control Registerl
BUS_SOFT_RST_REGO 0x02C0 Bus Software Reset Register O
BUS_SOFT_RST_REG1 0x02C4 Bus Software Reset Register 1
BUS_SOFT_RST_REG2 0x02C8 Bus Software Reset Register 2
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BUS_SOFT_RST_REG3

0x02D0

Bus Software Reset Register 3

BUS_SOFT_RST_REG4

0x02D8

Bus Software Reset Register 4
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PLL_ CPUX Control Register (Default: 0x00001000)

Offset: 0x0000

Register Name: PLL_CPUX_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable

1: Enable.

The PLL Output= (24MHz*N*K)/(M*P).

The PLL output is for the CPUX Clock.

Note: The PLL output clock must be in the range of
200MHz~2.6GHz.

Its default is 408 MHz.

30:29

28

0x0

0: Unlocked

27:25

24

R/W

0x0

1: Locked (It indicates that the PLL h stab
/
CPUX_SDM_EN.

23:18

A\

17:16

R/W

/
0x0 ’

10: /4
11:/.

/

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

Factor=31,N=32.

76 |/ / /
5:4 R/W 0x0 PLL_FACTOR_K.
PLL Factor K.(K=Factor + 1)
The range is from 1 to 4.
3:2 / / /
1:0 R/W 0x0 PLL_FACTOR_M.
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PLL Factor M. (M=Factor + 1)

The range is from 1 to 4.

PLL_AUDIO Control Register (Default: 0x00035514)

Offset: 0x0008

Register Name: PLL_AUDIO_CTRL_REG

Bit Read/Write Default/Hex Description
31 R/W 0x0 PLL_ENABLE.
0: Disable
1: Enable.
The PLL is for Audio.
The PLL_AUDIO Output= (24MHz*N)/(M*P).
Note: In the Clock Control Module, The PLL_AUDIO(8X)
Output = (24MHz*N*2)/M.
The PLL output clock must be in the range of
20MHz~200MHz.
Its default is 24.571MHz. '
30:29 |/ / /
28 R 0x0 LOCK.
0: Unlocked
1: Locked (It indicates th
27:25 | / /
24 R/W 0x0
23:20 | /

PLL_POSTDIV_P.
Post-div factor (P= Factor+1)
The range is from 1 to 16.

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

Factor=127, N=128.

7:5

/

4:0

R/W

0x14

PLL_PREDIV_M.
PLL Pre-div Factor(M = Factor+1).
The range is from 1 to 32.
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PLL_VIDEO Control Register (Default: 0x03006207)

Offset: 0x0010

Register Name: PLL_VIDEO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable

1: Enable.

In the integer mode,the PLL Output = (24MHz*N)/M.

In the fractional mode, the PLL Output is select by bit 25.
Note: In the Clock Control Module, PLL(1X) Output=PLL
while PLL(2X) Output=PLL * 2.

The PLL output clock must be
30MHz~600MHz.

Its default is 297MHz.

in the range of

30

R/W

0x0

PLL_MODE.
0: Manual Mode
1: Auto Mode (Controlled by DE).

s

29

/

28

0x0

LOCK.
0: Unlocked
1: Locked (It indicates th

27:26

25

R/W

Ox1

DE_SEL=0(PLL_PREDIV_M
No meaning when
DE_SEL=1.

L Output=270MHz
Output =297MHz.

24

R/W

PLL_MODE_SEL.

0: Fractional Mode

1: Integer Mode.

Note: When in Fractional mode, the Per Divider M should
be set to 0.

3:2

/

R/W

0x0

PLL_SDM_EN.
0: Disable
1: Enable.

19:15

/

14:8

R/W

0x62

PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3
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Factor=127,N=128.
7:4 / / /
30 | R/W 0x7 PLL_PREDIV_M.

PLL Pre-div Factor(M = Factor+1).
The range is from 1 to 16.

PLL_VE Control Register (Default: 0x03006207)

Offset: 0x0018

Register Name: PLL_VE_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.
0: Disable

1: Enable.

In the integer mode, The PLL Output = (24MHz*N)/M.

In the fractional mode, the PLL Output is select by bit 25.
Note: The PLL output clock must be in the,range
30MHz~600MHz. é

Its default is 297MHz.

30:29

/

28

0x0

LOCK
0: Unlocked

27:26

25

R/W

Ox1 '

L_MODE_SEL=0(PLL_PREDIV_M
set to 0); No meaning when

Output=270MHz
1: PLL Output =297MHz.

24

PLL_MODE_SEL.

0: Fractional Mode

1: Integer Mode.

Note: When in Fractional mode, the Per Divider M should
be set to 0.

/

20

R/W

0x0

PLL_SDM_EN.
0: Disable
1: Enable.

19:15

/

14:8

R/W

0x62

PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3
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Factor=31,N=32
Factor=127,N=128.
7:4 / / /
3.0 | R/W 0x7 PLL_PREDIV_M.
PLL Pre Divider (M = Factor+1).
The range is from 1 to 16.

PLL_DDRO Control Register (Default: 0x00001000)

Offset: 0x0020

Register Name: PLL_DDRO_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

PLL_ENABLE.
0: Disable

1: Enable.

This PLL is for MBUS. '
Set bit20 to validate the PLL after this bit is set
The PLL Output = (24MHz*N*K)/M.

Note: the PLL output clock mu
200MHz~2.6GHz.

the ra

A

30:29 | /

28 R

27:25 | /

24 R/W

0: Disable
1: Enable.

In this case, the PLL_FACTOR_N only low 4 bits are valid
(N: The range is from 1 to 16).

23:2

/

0x0

PLL_DDRO_CFG_UPDATE.

PLL_DDRO Configuration Update.

When PLL_DDRO has been changed, this bit should be set
to 1 to validate the PLL, otherwise the change would be
invalid. And this bit would be cleared automatically after
the PLL change is valid.

0: No effect

1: Validating the PLL_DDRO.

19:13 | /

/

12:8 | R/W

0x10

PLL_FACTOR_N.
PLL Factor N.

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 41

System



"Allwinner

Technology System

Factor=0, N=1

Factor=1, N=2

Factor=2, N=3
Factor=31,N=32.

7:6 / / /

5:4 R/W 0x0 PLL_FACTOR_K.

PLL Factor K.(K=Factor + 1)
The range is from 1 to 4.
32 |/ / /

1:0 R/W 0x0 PLL_FACTOR_M.

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

PLL_PERIPH Control Register (Default: 0x00041811)

Offset: 0x0028 Register Name: PLL_PERIPH_CTRL_REG '
Bit Read/Write Default/Hex Description

31 R/W 0x0 PLL_ENABLE.

0: Disable

1: Enable.

The PLL Qutput =
Note: The i 0 600MHz, it is not
arbitrarily.

output clock must be in the range of
Hz~1.8GHz.

Its default is 600MHz.

/

LOCK.

0: Unlocked

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

/

PLL_BYPASS_EN.

PLL Output Bypass Enable.

0: Disable

1: Enable.

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

24 R/W 0x0 PLL_CLK_OUT_EN.

PLL clock output enable.(Just for the SATA Phy)

0: Disable

1: Enable.

23:19 | / / /

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 42



"Allwinner

Technology System
18 R/W 0x1 PLL_24M_OUT_EN.
PLL 24MHz Output Enable.
0: Disable
1: Enable.
When 25MHz crystal used, this PLL can output 24MHz.
17:16 | R/W 0x0 PLL_24M_POST_DIV.
PLL 24M Output Clock Post Divider (When 25MHz crystal
used).
1/2/3/4.
15:13 | / / /
12:8 | R/W 0x18 PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3
Factor=31,N=32.
7:6 / / /
5:4 R/W Ox1 PLL_FACTOR_K.
PLL Factor K.(K=Factor + 1)
The range is from 1 to 4.
3:2 /
1:0 R/W
PLL_GPU Cg

Register Name: PLL_GPU_CTRL_REG
ault/Hex Description

PLL_ENABLE.

0: Disable

1: Enable.

In the integer mode, The PLL_GPU Output=
(24MHz*N)/M.

In the fractional mode, the PLL_GPU Output is select by
bit 25.

Note: The PLL output clock must be in the range of
30MHz~600MHz.

Its default is 297MHz.

30:29 |/ / /

28 R 0x0 LOCK.

0: Unlocked
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1: Locked (It indicates that the PLL has been stable.)
27:26 | / / /
25 R/W ox1 FRAC_CLK_OUT.

PLL clock output when PLL_MODE_SEL=0(PLL_PREDIV_M
factor must be set to 0); no meaning when
PLL_MODE_SEL =1.

0: PLL Output=270MHz

1: PLL Output=297MHz.

24 R/W 0x1 PLL_MODE_SEL.

0: Fractional Mode.

1: Integer Mode.

Note: When in Fractional mode, the Per Divider M should

be set to 0.
23:21 |/ / /
20 R/W 0x0 PLL_SDM_EN.
0: Disable
1: Enable. '
19:15 | / / /
14:83 | R/W 0x62 PLL_FACTOR_N

PLL Factor N.

Factor=0, N=1
Factor=1, N=2 E

7:4 /

3:0 R/W
The range is from 1 to 16.

PLL ontrol Register (Default: 0x00000502)
Offse 0 Register Name: PLL_MIPI_CTRL_REG
it Read/Write Default/Hex Description

3 R/W 0x0 PLL_ENABLE.
0: Disable
1: Enable.
The PLL Output= (PLL_VIDEO*N*K)/M when VFB_SEL=0
(MIPI mode).
When VFB_SEL=1, the PLL Output is depend on these bits:
sint_frac,sdiv2, s6p25_7p5, pll_feedback_div.

30:29 | / / /

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

27

R/W

0x0

SINT_FRAC.

When VFB_SEL=1, PLL mode control, otherwise no
meaning.

0: Integer Mode

1: Fractional Mode.

26

R/W

0x0

SDIV2.

PLL clock output when VFB_SEL=1; no meaning when
VFB_SEL =0

0: PLL Output

1: PLL Output X2.

25

R/W

0x0

S6P25_7P5.

PLL Output is selected by this bit when VFB_SEL=1 and
SINT_FRAC=1, otherwise no meaning.

0: PLL Output=PLL Input*6.25

1: PLL Outpu= PLL Input *7.5.

24

23

R/W

22

R/W

21

R/W

20

R/W

9:18

/
/

LDO1_EN.

On-chip LDO1 Enable.

PLL_FEEDBACK_DIV.

PLL feed-back divider control. PLL clock output when

LDO2_EN.
On-chip LDO2 Enable.

VFB_SEL=1; no meaning when VFB_SEL =0
0:Divided by 5

PLL_SRC.
1:Divided by 7.

1 /
17 Q
R/W

0x0

PLL SourceSele
0: VID,
1:/.
LS
jsable
VFB_SEL.

ble.
0: MIPI Mode(N, K, M valid)
1:HDMI Mode(sint_frac,sdiv2,s6p25_7p5 ,
pll_feedback_div valid)

15:12

/

11:8

R/W

0x5

PLL_FACTOR_N
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
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Factor=15,N=16;
7:6 / / /
54 | R/W 0x0 PLL_FACTOR_K.

PLL Factor K.(K=Factor + 1)
The range is from 1 to 4.

3.0 | R/W 0x2 PLL_PRE_DIV_M.
PLL Pre Divider (M = Factor+1).
The range is from 1 to 16.

PLL_HSIC Control Register (Default: 0x03001300)

Offset: 0x0044 Register Name: PLL_HSIC_CTRL_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 PLL_ENABLE.

0: Disable

1: Enable.

In the integer mode, the PLL Output= (24MHﬁ)/
In the fractional mode, the PLL Output is select
the

25.
Note: The PLL output clock must
30MHz~600MHz.

Its default is 480MHz.

30:29 | / /
28 R 0x0
the PLL has been stable.)
27:26 | / /
25 R/W 0

ck output when PLL_MODE_SEL=0(PLL_PREDIV_M
factor must be set to 0); no meaning when
PLL_MODE_SEL =1.
0: PLL Output=270MHz
1: PLL Output=297MHz.

24 0x1 PLL_MODE_SEL.

0: Fractional Mode

1: Integer Mode.

Note: When in Fractional mode, the Per Divider M should
be set to 0.

23:21 |/ / /

20 R/W 0x0 PLL_SDM_EN.
0: Disable
1: Enable.

19:15 | / / /

14:8 R/W 0x13 PLL_FACTOR_N
PLL Factor N.
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Factor=0, N=1
Factor=1, N=2
Factor=2, N=3

Factor=0x7F,N=128.

7:4 / / /

3.0 | R/W 0x0 PLL_PRE_DIV_M.

PLL Per Divider (M = Factor+1).
The range is from 1 to 16.

PLL_DE Control Register (Default: 0x03006207 )

Offset: 0x0048 Register Name: PLL_DE_CTRL_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 PLL_ENABLE.
0: Disable
1: Enable ’ @
i f

In the integer mode, The PLL Output= (24MHz
In the fractional mode, the PLL Out
Note: The PLL output clock m
30MHz~600MHz.
Its default is 297

ectb
the ra

5

30:29 | /

28 R

27:26 | /

25 R/W

PLL clock output when PLL_MODE_SEL=0(PLL_PREDIV_M
factor must be set to 0); no meaning when
PLL_MODE_SEL =1.

0: PLL Output=270MHz

1: PLL Output =297MHz.

4 R/W 0x1 PLL_MODE_SEL.

0: Fractional Mode
1: Integer Mode.
Note: When in Fractional mode, the Pre Divider M should
be set to 0.

23:21 |/ / /

20 R/W 0x0 PLL_SDM_EN.
0: Disable
1: Enable.

19:15 | / / /

14:8 R/W 0x62 PLL_FACTOR_N
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PLL Factor N.

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

Factor=0x7F N=128.

7:4

/

3:0

R/W

0x7

PLL_PRE_DIV_M.
PLL Per Divider (M = Factor+1).
The range is from 1 to 16.

PLL_DDR1 Control Register (Default: 0x00001800 )

Offset: 0x004C

Register Name: PLL_DDR1_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

PLL_ENABLE.

0: Disable

1: Enable.

This PLL is for the MBUS.
The PLL Output = 24MHz*N.
Its default is 576 MHz.

30

R/W

0x0

SDRPLL
SDRPLL

alidate the PLL_DDR1.

29

/

28

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

27:2

/

R/W

0x0

PLL_SDM_EN.
0: Disable
1: Enable.

23:14

/

13:8

R/W

0x18

PLL_FACTOR_N.

PLL Factor N.

The range is from 0 to 255 (In application, Factor N should
be no less than 12)

7:0

/
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CPUX/AXI Configuration Register (Default: 0x00010000)

Offset: 0x0050 Register Name: CPU_AXI_CFG_REG
Bit Read/Write | Default/Hex Description

31:18 |/ / /

17:16 | R/W ox1 CPUX_CLK_SRC_SEL.

CPUX Clock Source Select.
CPUX Clock = Clock Source

00: LOSC
01: 0SC24M
1X: PLL_CPU.

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

present running clock cycles.
15:10 |/ / /
9:8 R/W 0x0 CPU_APB_CLK_DIV.
00: /1
01: 2 @

1x: /4.

Note: System APB clock source is CP sour
7:2 / / /
1:0 R/W 0x0 AXI_CLK_DIV_RATIO.

AXI Clock Divide Rati

C urce:

igu n Register (Default: 0x00001010)

Register Name: AHB1_APB 1_CFG_REG
Default/Hex Description

/ /

ox1 AHB1_CLK_SRC_SEL.

00: LOSC

01: OSC24M

10: AXI

11: PLL_PERIPH/ AHB1_PRE_DIV.
11:10 |/ / /

9:8 R/W 0x0 APB1_CLK_RATIO.

APB1 Clock Divide Ratio. APB1 clock source is AHB1 clock.
00: 2

01: 2

10: /A

AHB1/APB
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11: 8.

7:6 R/W 0x0 AHB1_PRE_DIV

AHB1 Clock Pre Divide Ratio
00: 1

01: 2

10: 3

11: /4.

5:4 R/W 0x1 AHB1_CLK_DIV_RATIO.
AHB1 Clock Divide Ratio.
00: 1

01: 2

10: /4

11: 8.

3:0 / / /

APB2 Configuration Register (Default: 0x01000000)

s

Offset: 0x0058 Register Name: APB2 _CFG_REG
Bit Read/Write | Default/Hex Description
31:26 |/ / /
25:24 R/W 0x1 APB2_CLK_SRC_SEL.
APB2 Clock Sourc ct

or some special module apbclk(UART.
ause these modules need special clock rate even
apblclk changed.

23:18 |/ /

17:16 CLK_RAT_N
Clock Per Divide Ratio (n)
00: /1

01: 2
10: /A
11:/8.
15:5 / / /
4:0 R/W 0x0 CLK_RAT_M.

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

Bus Clock Gating Register 0 (Default: 0x00000000)

| Offset: 0x0060 | Register Name: BUS_CLK_GATING_REGO
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Bit Read/Write | Default/Hex Description

31:30 |/ / /

29 R/W 0x0 USBOHCI_GATING.
Gating Clock for USB OHCI
0: Mask

1: Pass.

27:28 |/ / /

26 R/W 0x0 USBEHCI_GATING.

Gating Clock For USB EHCI
0: Mask

1: Pass.

25 / / /

24 R/W 0x0 USBOTG_GATING.

Gating Clock For USB OTG
0: Mask

1: Pass.

23:22 |/ / /

21 R/W 0x0 SPI1_GATING.

Gating Clock For SPI1

0: Mask

1: Pass.

20 R/W 0x0

19 R/W 0

DRAM_GATING.
Gating Clock For DRAM
0: Mask

1: Pass.

1 R/W 0x0 NAND_GATING.

Gating Clock For NAND
0: Mask

1: Pass.

12:11 |/ / /

10 R/W 0x0 MMC2_GATING.
Gating Clock For MMC2
0: Mask

1: Pass.

9 R/W 0x0 MMC1_GATING.
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Gating Clock For MMC1
0: Mask
1: Pass.

8 R/W

0x0

MMCO_GATING.

Gating Clock For MMCO
0: Mask

1: Pass.

/

R/W

0x0

DMA_GATING.

Gating Clock For DMA
0: Mask

1: Pass.

5 R/W

0x0

CE_GATING.

Gating Clock For Crypto Engine
0: Mask

1: Pass.

/

1 R/W

0x0

MIPIDSI_GATING.

Gating Clock For MIPI DSI
0: Mask

1: Pass.

/

00§00000)

Offset: 0x0064

Bit Read/Write

31:25 |/

S_CLK_GATING_REG1

26 R/W

SAT_GATING.
Gating Clock For SAT
0: Mask
1: Pass.

25

0x0

DRC_GATING.

Gating Clock For DRC
0: Mask

1: Pass.

24:23 |/

/

22 R/W

0x0

SPINLOCK_GATING.
Gating Clock For SPINLOCK
0: Mask

1: Pass.

21 R/W

0x0

MSGBOX_GATING.
Gating Clock For MSGBOX
0: Mask
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1: Pass.
20 R/W 0x0 GPU_GATING.
Gating Clock For GPU
0: Mask
1: Pass.
19:15 |/ / /
14 R/W 0x0 FE_GATING.
Gating Clock For DE-FE
0: Mask
1: Pass.
13
12 R/W 0x0 BE_GATING.
Gating Clock For DE-BE
0: Mask
1: Pass.
11:.9 |/ / /
8 R/W 0x0 CSI_GATING.
Gating Clock For CSI
0: Mask
1: Pass.
7:5 / / /
R/W LCD_GATING.
Fo, @
3:1 / /
R/W ATING:
Clock For VE
0: Mask
1: Pass.
Bus ating Register 2 (Default: 0x00000000)
ffsety 0x0068 Register Name: BUS_CLK_GATING_REG2
Bit Read/Write Default/Hex Description
31:14 |/ / /
13 R/W 0x0 DAUDIO1_GATING.
Gating Clock For DAUDIO 1
0: Mask
1: Pass.
12 R/W 0x0 DAUDIOO_GATING.
Gating Clock For DAUDIO 0
0: Mask
1: Pass.
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11:6 |/ / /

5 R/W 0x0 PIO_GATING.
Gating Clock For PIO
0: Mask
1: Pass.

4:1 / / /

R/W 0x0 ADDA_GATING.

Gating Clock For ADDA
0: Mask
1: Pass.

Bus Clock Gating Register

3 (Default: 0x00000000)

Offset: 0x006C

Register Name: BUS_CLK_GATING_REG3

Bit Read/Write

Default/Hex Description

31:21 |/

/ /.

20 R/W

0x0

UART4_GATING.

Gating Clock For UART4
0: Mask

1: Pass.

o\

19 R/W

0x0

UART3_GATING.

18 R/W

17 R/W

UART1_GATING.
Gating Clock For UART1
0: Mask
1: Pass.

16

0x0 UARTO_GATING.
Gating Clock For UARTO
0: Mask

1: Pass.

15:3 /

/ /

2 R/W

0x0 TWI2_GATING.
Gating Clock For TWI2
0: Mask

1: Pass.

1 R/W

0x0 TWI1_GATING.
Gating Clock For TWI1

0: Mask
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1: Pass.
0 R/W 0x0 TWIO_GATING.
Gating Clock For TWIO
0: Mask
1: Pass.

NAND Clock Register (Default: 0x00000000)

Offset: 0x0080 Register Name: NAND_CLK_REG

Bit Read/Write Default/Hex Description

31 R/W 0x0 SCLK_GATING.

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

1: Clock is ON.

SCLK = Clock Source/Divider N/Divider M.

30:26 | / / /

25:24 | R/W 0x0 CLK_SRC_SEL. '
Clock Source Select
00: 0SC24M

01: PLL_PERIPH

1X: /.

23:18 |/ / /

17:16 | R/W 0x0 CLK_DIV_RATIO

' Clock e o (n)

15:4 |/
3:0 CLK_DIV_RATIO_M

Clock Divide Ratio (m)

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

SDMMCO Clock Register (Default: 0x00000000)

Offset: 0x0088 Register Name: SDMMCO_CLK_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
0: Clock is OFF
1: Clock is ON.
SCLK = Clock Source/Divider N/Divider M.
30:26 | / / /
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25:24 | R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: 0SC24M
01: PLL_PERIPH
1X: /.
23 / / /
22:20 | R/W 0x0 SAMPLE_CLK_PHASE_CTR.
Sample Clock Phase Control.
The sample clock phase delay is based on the number of
source clock that is from 0 to 7.
19:18 | / / /
17:16 | R/W 0x0 CLK_DIV_RATIO_N.
Clock Pre Divide Ratio (n)
00: /1
01: 2
10: /A
11: 8. ’
15:11 |/ / /
10:8 | R/W 0x0 OUTPUT_CLK_PHASE_CTR.
Output Clock Phase Control.
e_aumber of
74 |/ /
3:0 R/W 0x0
4
lock is divided by (m+1). The divider is

(Default: 0x00000000)

Register Name: SDMMC1_CLK_REG
Default/Hex Description

0x0 SCLK_GATING.

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

1: Clock is ON.

SCLK= Clock Source/Divider N/Divider M.
30:26 | / / /

25:24 | R/W 0x0 CLK_SRC_SEL.

Clock Source Select

00: 0SC24M

01: PLL_PERIPH

1X: /.

23 / / /

egi
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22:20 | R/W 0x0 SAMPLE_CLK_PHASE_CTR.

Sample Clock Phase Control.

The sample clock phase delay is based on the number of
source clock that is from 0 to 7.

19:18 | / / /

17:16 | R/W 0x0 CLK_DIV_RATIO_N.

Clock Pre-Divide Ratio (n)

00: 1

01: 2

10: /4

11: 8.

15:11 | / / /

10:8 | R/W 0x0 OUTPUT_CLK_PHASE_CTR.

Output Clock Phase Control.

The output clock phase delay is based on the number of

source clock that is from O to 7.
74 |/ / / 4

3.0 R/W 0x0 CLK_DIV_RATIO_M.
Clock Divide Ratio (m)
The pre-divided clock is divided

(\&\ée
cO
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SDMMC2 Clock Register (Default: 0x00000000)

Offset: 0x0090

Register Name: SDMMC2_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_GATING.

Gating Special Clock(Max Clock = 200MHz)

0: Clock is OFF

1: Clock is ON.

If SDMMC2 is in old mode, SCLK = Clock Source/Divider
N/Divider M.

If SDMMC2 is in new mode, SCLK= Clock Source/Divider
N/Divider M/2.

30

R/W

0x0

MMC2_MODE_SELECT.
0: Old Mode

1: New Mode.

29:26

25:24

R/W

0x0

CLK_SRC_SEL.
Clock Source Select

00: 0SC24M
01: PLL_PERIPH

23

22:20

R/W

0x0

19:18

17:16

R/W

CLK_DIV_RATIO_N.
Clock Pre Divide Ratio (n)
00: /1

01: 2

10: /4

11: 8.

/

10:8

R/W

0x0

OUTPUT_CLK_PHASE_CTR.

Output Clock Phase Control.

The output clock phase delay is based on the number of
source clock that is from 0 to 7.

7:4

/

3:0

R/W

0x0

CLK_DIV_RATIO_M.
Clock Divide Ratio (m)

The pre-divided clock is divided by (m+1). The divider is
from 1 to 16.
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CE Clock Register (Default: 0x00000000)

Offset: 0x009C Register Name: CE_CLK_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
0: Clock is OFF
1: Clock is ON.
SCLK = Clock Source/Divider N/Divider M.
30:26 | / / /
25:24 | R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: 0SC24M
01: PLL_PERIPH
1X: /.
23:18 | / / /
17:16 | R/W 0x0 CLK_DIV_RATIO_N.
Clock Pre Divide Ratio (n)
00: /1
01: 2
10: /4
15:4 |/ /
3:0 R/W 0x0
ded clock is divided by (m+1). The divider is

10 gister (Default: 0x00000000)

OffsetN0x00A0 Register Name: SPI0_CLK_REG
Bit rite Default/Hex Description
1 R/W 0x0 SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
0: Clock is OFF
1: Clock is ON.
SCLK = Clock Source/Divider N/Divider M.
30:26 | / / /
25:24 | R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: 0SC24M
01: PLL_PERIPH
1X: /.
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23:18 | / / /
17:16 | R/W 0x0 CLK_DIV_RATIO_N.
Clock Pre Divide Ratio (n)
00: /1
01: 2
10: /4
11: 8.
154 |/ / /
3:0 | R/W 0x0 CLK_DIV_RATIO_M.
Clock Divide Ratio (m)
The pre-divided clock is divided by (m+1). The divider is
from 1 to 16.
SPI1 Clock Register (Default: 0x00000000)
Offset: 0x00A4 Register Name: SPI1_CLK_REG
Bit Read/Write Default/Hex Description '
31 R/W 0x0 SCLK_GATING.
Gating Special Clock(Max Clock = 20
0: Clock is OFF
1: Clock is ON
30:26 | / /
25:24 | R/W 0x0
4

23:18 | / /

17:16 0 CLK_DIV_RATIO_N.
Clock Pre Divide Ratio (n)
00: /1
01: 2
10: /4
11: 8.

15:4 |/ / /

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

DAUDIOO Clock Register (Default: 0x00000000)

| Offset: 0x00B0 | Register Name: DAUDIOO_CLK_REG
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Bit Read/Write Default/Hex Description

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

30:18 | / / /

17:16 | R/W 0x0 CLK_SRC_SEL.
00: PLL_AUDIO (8X)
01: PLL_AUDIO(8X)/2
10: PLL_AUDIO(8X)/4
11: PLL_AUDIO.

15:0 |/ / /-

DAUDIO1 Clock Register (Default: 0x00000000)

Offset: 0x00B4

Register Name: DAUDIO1_CLK_REG

Bit Read/Write Default/Hex | Description

31 R/W 0x0 SCLK_GATING.
Gating Special Clock(Max Clock = 20
0: Clock is OFF
1: Clock is ON.

30:18 | / /

17:16 | R/W 0x0

ition Register (Default: 0x00000000)

Register Name: USBPHY_CFG_REG

Description

/

/

SCLK_GATING_OHCI.
Gating Special Clock For OHCI

0: Clock is OFF

1: Clock is ON.
15:12 |/ / /
11 R/W 0 SCLK_GATING_12M

Gating Special 12M Clock For HSIC
0: Clock is OFF
1: Clock is ON.
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The special 12M clock = 0SC24M/2.
10 R/W 0 SCLK_GATING_HSIC
Gating Special Clock For HSIC
0: Clock is OFF
1: Clock is ON.
The special clock is from PLL_HSIC.
9 R/W 0x0 SCLK_GATING_USBPHY1.
Gating Special Clock For USB PHY1(EHCIO,OHCIO)
0: Clock is OFF
1: Clock is ON.
8 R/W 0x0 SCLK_GATING_USBPHYO.
Gating Special Clock For USB PHYO(USB OTG)
0: Clock is OFF
1: Clock is ON.
7:3 / / /
R/W 0 USBHSIC_RST
USB HSIC Reset Control
0: Assert
1: De-assert.
1 R/W 0x0 USBPHY1_RST.
USB PHY1 Reset Control
0 R/W 0x0

ion

gister (Default: 0x00000001)

Register Name: DRAM_CFG_REG

Default/Hex

Description

0x0

DRAM_CTR_RST.

DRAM Controller Reset For S_CLK Domain.
0: Assert

1: De-assert.

30:15 |/

/

16

R/W

0x0

SDRCLK_UPD.

SDRCLK Configuration 0 update.

O:Invalid

1:Valid.

Note: Set this bit will validate Configuration 0. It will be
auto cleared after the Configuration 0 is valid.

The DRAMCLK Source is from PLL_DDR.
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15:4 |/ / /
30 | R/W 0x1 DRAM_DIV_M.

DRAMCLK Divider of Configuration.
The clock is divided by (m+1). The divider should be from
2 to 16.

PLL_DDR Configuration Register (Default: 0x00000030)

Offset: 0XOOF8

Register Name: PLL_DDR_CFG_REG

Bit Read/Write Default/Hex Description
31:17 |/ / /
16 R/W 0x0 PLL_DDR_SRC_SELECT.
0: PLL_DDRO
1: PLL_DDR1.
15:13 | / / /
12 R/W 0x0 PLL_DDR1_MODE.
0: Normal Mode
1: Continuously Frequency Scale.
1.7 |/ / /
6:4 R/W 0x3 PLL_DDR1_PHASE_COMPENSATE.
The value of bit[6:4] is
default PLL_DDR
3:0 R/W 0x0
VIHz/us (576/2"14)
20.064MHz/us (576/2713)
0101: 0.128MHz/us (576/2712)
0110: 0.256MHz/us (576/2"11)

0111: 0.512MHz/us (576/2710)
1000: 1.024MHz/us (576/219)
1001: 2.048MHz/us (576/218)
Others: 0.004MHz/us (576/2717).

)
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MBUS Reset Register (Default: 0x80000000)

System

Offset: 0XOOFC Register Name: MBUS_RST_REG
Bit Read/Write Default/Hex Description
31 R/W 0x1 MBUS_RESET.
0: Reset Mbus Domain
1: Assert Mbus Domain.
30.0 |/ / /

DRAM Clock Gating Register (Default: 0x00000000)

Offset: 0x0100

Register Name: DRAM_CLK_GATING_REG

o\

Bit Read/Write Default/Hex Description
31:27 |/ / /
26 R/W 0x0 BE_DCLK_GATING.
Gating DRAM Clock For DE_BE
0: Mask
1: Pass.
25 / / /
24 R/W 0x0 FE_DCLK_GATING.
Gating DRAM Clo E
0: Mask
1: Pa
23:17 |/ / ’
16 R/W 0 CD .
g DRAM Clock For IEP DRC
k
1: Pass

CSI_DCLK_GATING.

Gating DRAM Clock For CSI
0: Mask

1: Pass.

R/W

0x0

VE_DCLK_GATING.

Gating DRAM Clock For VE
0: Mask

1: Pass.
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BE Clock Register (Default: 0x00000000)

Offset: 0X0104 Register Name: BE_CLK_REG

Bit Read/Write Default/Hex Description

31 R/W 0x0 SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON.

This special clock = Clock Source/Divider M.
30:27 |/ / /

26:24 | R/W 0x0 CLK_SRC_SEL.

Clock Source Select

000: PLL_VIDEO

001:/

010: PLL_PERIPH(2X)

011: PLL_GPU
100:/
101:PLL_DE
110/111:/.

234 |/ / /

3:0 R/W 0x0 CLK_DIV_RATIO_|

@

by (m+1). The divider is

FE Clock Regist fault? 0000000)

Register Name: FE_CLK_REG
Description

SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON.

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

26:24 | R/W 0x0 CLK_SRC_SEL.

Clock Source Select

000: PLL_VIDEO

001:/

010: PLL_PERIPH(2X)

011: PLL_GPU

100:/

101:PLL_DE
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110/111:/.
234 |/ / /
3:0 R/W 0x0 CLK_DIV_RATIO_M.

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

LCD Channel0 Clock Register (Default: 0x00000000)

Offset: 0X0118 Register Name: LCD_CHO_CLK_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 SCLK_GATING.

Clock Source Select

000: PLL_VIDEO(1X)

001:/

010: PLL_VIDEO(2X)

011:/

100: PLL Y
101~
23.:0 |/ /

Gating Special Clock
0: Clock is OFF
1: Clock is ON.
30:27 |/ / /
26:24 | R/W 0x0 CLK_SRC_SEL. @

LCD Channell Default: 0x00000000)

Offset: 0X012 Register Name: LCD_CH1_CLK_REG
Bit fault/Hex Description
R/W 0) SCLK_GATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON.
SCLK = Clock Source/ Divider M.
30:26 | / / /
25:24 | R/W 0x0 SCLK_SEL.
Special Clock Source Select
00: PLL_VIDEO(1X)
01:/
10: PLL_VIDEO(2X)
11: /.
234 |/ / /
3:0 R/W 0x0 CLK_DIV_RATIO_M.
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Clock divide ratio (m)
The pre-divided clock is divided by (m+1). The divider is
from 1 to 16.

CSI Clock Register (Default: 0x00000000)

Offset: 0x0134

Register Name: CSI_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

CSI_SCLK_GATING.
Gating Special Clock

0: Clock is OFF

1: Clock is ON.

SCLK = Special Clock Source/CSI_SCLK_DIV_M.

30:27

/

26:24

R/W

0x0

SCLK_SRC_SEL.
Special Clock Source Select

000: PLL_VIDEO(1X) ’
001:/

010:/

011: PLL_DE
100: PLL_MIPI
101: PLL_VE
110~111:

23:20

19:16

R/W

15

R/W

CSI_MCLK_GATING.
Gating Master Clock

0: Clock is OFF

1: Clock is ON.

SCLK =Master Clock Source/ CSI_MCLK_DIV_M.

/

0x0

MCLK_SRC_SEL.

Master Clock Source Select
000: PLL_VIDEO(1X)

001:/

010: /

011: PLL_DE

100: /

101: 0SC24M

110~111:/.

7:5

/
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4:0 R/W

0x0 CSI_MCLK_DIV_M.
CSI Master Clock Divide Ratio (m)

from 1 to 32.

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

VE Clock Register (Default: 0x00000000)

Offset: 0X013C Register Name: VE_CLK_REG

Bit Read/Write Default/Hex Description

31 R/W 0x0 VE_SCLK_GATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON.
SCLK = PLL_VE /Divider N.

30:19 | / / /.

18:16 | R/W 0x0 CLK_DIV_RATIO_N.
Clock Pre Divide Ratio (N) ’
The select clock source is pre-divided by n+1. ivider
is from 1 to 8.

15.0 |/ / /

ADDA Digital Clock Register (Default: X 00

Offset: 0X0140 CLKZREG
Bit Read/Write Default/H
31 R/W 0
k is OFF
1: Clock is ON.
o SCLK = PLL_AUDIO Output.
0x0 SCLK_4X_GATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON.
SCLK= PLL_AUDIO Output.
29:0 |/ / /
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AVS Clock Register (Default: 0x00000000)

Offset: 0X0144 Register Name: AVS_CLK_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 SCLK_GATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON.
SCLK= 0OSC24M.
30.0 |/ / /

MBUS Clock Register (Default: 0x00000000)

Offset: 0X015C Register Name: MBUS_CLK_REG
Bit Read/Write Default/Hex | Description
MBUS_SCLK_GATING.

Gating Clock For MBUS

0: Clock is OFF

1: Clock is ON.

31 R/W 0x0 MBUS_CLOCK = Clock So

30:26 |/ /

25:24 | R/W
23:3 |/ /

MBUS_SCLK_RATIO_M
Clock Divide Ratio (M)
The divided clock is divided by (M+1). The divider is from
1to 8.
The divide ratio must be changed smoothly.
2:0 R/W

Note: If the clock has been changed ,it must wait for at
0x0 least 16 cycles.

MIPI_DSI Clock Register (Default: 0x00000000)

Offset: 0x0168 Register Name: MIPI_DSI_CLK_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 DSI_SCLK_GATING.

Gating DSI Special Clock

0: Clock is OFF
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1: Clock is ON.
DSl Special clock(test clock) = Clock
Source/DSI_SCLK_DIV_M.

30:26 | / / /

25:24 | R/W 0x0 DSI_SCLK_SRC_SEL.

DSI Special Clock Source Select

00: PLL_VIDEO(1X)

01:/

10: PLL_VIDEO(2X).

11:/.

23:20 |/ / /

19:16 | R/W 0x0 DSI_SCLK_DIV_M.

DSI Special Clock Divide Ratio (m)

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

15 R/W 0x0 DSI_DPHY_GATING.

Gating DSI DPHY Clock '
0: Clock is OFF

1: Clock is ON.

This DSI DPHY clock =Clock Source

14:10 | / / /
9:8 R/W 0x0 DSI_DPHY_SRC @
le

7:4 /
3.0 R/W x0 DPHY_CLK_DIV_M.
DSI DPHY Clock divide ratio (m)

The pre-divided clock is divided by (m+1). The divider is
from 1 to 16.
Clock Register (Default: 0x00000000)

CLK_DI

Offset: 0X0180 Register Name: DRC_CLK_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 SCLK_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON.

SCLK = Clock Source/Divider M.
30:27 |/ / /
26:24 | R/W 0x0 CLK_SRC_SEL.
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Clock Source Select
000: PLL_VIDEO(1X)
001:/
010: PLL_PERIPH(2X)
011: PLL_GPU
100:/
101:PLL_DE
110/111:/.

23:4 |/ / /

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

GPU Clock Register (Default: 0x00000000)

Offset: 0Ox01A0

Bit Read/Write Default/Hex Description

31 R/W 0x0 SCLK_GATING.
0: Clock is OFF
1: Clock is ON.

303 |/ /

2:0 R/W

0x0 '

ATS Clock'Regi

er

ault: 0x80000000)

Register Name: ATS_CLK_REG

Default/Hex

Description

0x1

SCLK_GATING.

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

1: Clock is ON.

SCLK = Clock Source /Divider M.

30:26 | /

/

25:24 | R/W

0x0

CLK_SRC_SEL.
Clock Source Select
00: 0SC24M

01: PLL_PERIPH

1X: /.

23:3 |/

/
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2:0

R/W

0x0

CLK_DIV_RATIO_M.

Clock Divide Ratio (m)

The pre-divided clock is divided by (m+1). The divider is
from 1 to 8.

PLL Stable Time Register0 (Default: 0xO00000FF)

Offset: 0x0200

Register Name: PLL_STABLE_TIME_REGO

Bit Read/Write Default/Hex Description
31:16 | / / /
15:0 | R/W OxOOFF PLL_LOCK_TIME

PLL Lock Time (Unit: us).
Note: When any PLL (except PLL_CPU) is enabled or
changed, the corresponding PLL lock bit will be set after
the PLL Lock Time.

PLL Stable Time Register 1 (Default: 0OxO00000FF)

Offset: 0x0204

Register Name: PLL_STABLE_TIME

Bit Read/Write Default/Hex Description
31:16 | / / /
15:0 R/W OxO00FF PLL_CPU_LOCK_ Tl

&

PLL_CPUX Bias

ter (

ult: 0x08100200)

Offset: 0x0220 Register Name: PLL_CPUX_BIAS_REG
Bit e ault/Hex Description
R/W Ox VCO_RST.
VCO reset in.
30:29 / /
R/W 0x0 EXG_MODE.
Exchange Mode.
Note: CPU PLL source will select PLL_PERIPH instead of
PLL_CPU
27:24 | R/W 0x8 PLL_VCO_BIAS_CTRL.
PLL VCO Bias Control[3:0].
23:21 |/ / /
20:16 | R/W 0x10 PLL_BIAS_CUR_CTRL.
PLL Bias Current Control[4:0].
15:11 |/ / /
10:8 R/W 0x2 PLL_LOCK_CTRL.
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PLL Lock Time Control[2:0].
7:4 / / /
3:0 R/W 0x0 PLL_DAMP_FACT_CTRL.
PLL Damping Factor Control[3:0].

PLL_AUDIO Bias Register (Default: 0x10100000)

Offset: 0x0224 Register Name: PLL_AUDIO_BIAS_REG
Bit Read/Write Default/Hex Description
31:29 |/ / /
28:24 | R/W 0x10 PLL_VCO_BIAS.
PLL VCO Bias Current[4:0].
23:21 |/ / /
20:16 | R/W 0x10 PLL_BIAS_CUR.
PLL Bias Current[4:0].
150 |/ / /

PLL_VIDEO Bias Register (Default: 0x10100000)

Offset: 0x0228 Register Name: PLL_VIDEO_BIA
Bit Read/Write Default/Hex Description
31:29 | / / /
28:24 | R/W 0x10 PLL_VCO \
' PLL V@O
23:221 |/ /
20:16 | R/W 0 _BIA 1)
ias Control[4:0].
15:3 |/
2:0 PLL_DAMP_FACTOR_CTRL.
PLL Damping Factor Control[2:0].

S Register (Default: 0x10100000)

: 0x022C Register Name: PLL_VE_BIAS_REG
Bit Read/Write Default/Hex Description
31:29 |/ / /
28:24 | R/W 0x10 PLL_VCO_BIAS_CTRL.
PLL VCO Bias Control[4:0].
23:21 |/ / /
20:16 | R/W 0x10 PLL_BIAS_CTRL.
PLL Bias Control[4:0].
15:3 |/ / /
2:0 R/W 0x0 PLL_DAMP_FACTOR_CTRL.
PLL Damping Factor Control[2:0].
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PLL_DDRO Bias Register (Default: 0x81104000)

Offset: 0x0230 Register Name: PLL_DDRO_BIAS_REG
Bit Read/Write Default/Hex Description
31:28 | R/W 0x8 PLL_VCO_BIAS.
PLL VCO Bias[3:0].
27:26 | / / /.
25 R/W 0x0 PLL_VCO_GAIN_CTRL_EN.
PLL VCO Gain Control Enable.
0: Disable
1: Enable.
24 R/W 0x1 PLL_BANDW_CTRL.
PLL Band Width Control.
0: Narrow
1: Wide.
23:21 |/ / /
20:16 | R/W 0x10 PLL_BIAS_CUR_CTRL.
PLL Bias Current Control.
15 / / /

14:12 | R/W Ox4 PLL_VCO_GAIN_CTRL.

PLL VCO Gain Con
114 |/ / /
3:0 R/W 0x0 ’ PLL_DA

LLD

PLL_PERIPH Bi iste fault: 0x10100010)

Register Name: PLL_PERIPH_BIAS_REG
Description

/

PLL_VCO_BIAS.

PLL VCO Bias[4:0].

/

20:16 | R/W 0x10 PLL_BIAS_CUR_CTRL.

PLL Bias Current Control.

1555 |/ / /

4 R/W 0x1 PLL_BANDW_CTRL.

PLL Band Width Control.

0: Narrow

1: Wide.

32 |/ / /

1:0 R/W 0x0 PLL_DAMP_FACTOR_CTRL.

PLL Damping Factor Control[1:0].
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PLL_GPU Bias Register (Default: 0x10100000)

Offset: 0x023C Register Name: PLL_GPU_BIAS_REG
Bit Read/Write Default/Hex Description
31:29 | / / /.
28:24 | R/W 0x10 PLL_VCO_BIAS_CTRL.
PLL VCO Bias Control[4:0].
23:21 |/ / /.
20:16 | R/W 0x10 PLL_BIAS_CTRL.
PLL Bias Control[4:0].
15:3 |/ / /.
2:0 R/W 0x0 PLL_DAMP_FACTOR_CTRL.
PLL Damping Factor Control[2:0].

PLL_MIPI Bias Register (Default: 0OxA8100400)

Offset: 0x0240

Register Name: PLL_MIPI_BIAS_REG

Bit Read/Write Default/Hex Description
31 R/W Ox1 VCO_RST.
VCO Reset In.
30:28 | R/W 0x2 PLLVDD_LDO_OU L.

PLLVDD LB@ O

101:1.35v
110:1.40v
111:1.45v

PLL_VCO_BIAS_CTRL.
PLL VCO Bias Control [3:0].

/
20:16 | R/W 0x10 PLL_BIAS_CUR_CTRL.
PLL Bias Current Control[4:0].
15:11 | / / /
10:8 | R/W 0x4 PLL_LOCK_CTRL.
PLL Lock Time Control[2:0].
7:1 / / /
R/W 0x0 PLL_DAMP_FACT_CTRL.
PLL Damping Factor Control.
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PLL_HSIC Bias Register (Default: 0x10100000)

Offset: 0x0244 Register Name: PLL_HSIC_BIAS_REG
Bit Read/Write Default/Hex Description
31:29 | / / /.
28:24 | R/W 0x10 PLL_VCO_BIAS_CTRL.
PLL VCO Bias Control[4:0].
23:21 |/ / /.
20:16 | R/W 0x10 PLL_BIAS_CTRL.
PLL Bias Control[4:0].
15:3 |/ / /-
2:0 R/W 0x0 PLL_DAMP_FACTOR_CTRL.
PLL Damping Factor Control[2:0].

PLL_DE Bias Register (Default: 0x10100000)

Offset: 0x0248 Register Name: PLL_DE_BIAS_REG
Bit Read/Write Default/Hex Description

31:29 |/ / /.

28:24 | R/W 0x10 PLL_VCO_BIAS_CTRL.

PLL VCO Bias Control[4:

23:21 |/ /
20:16 | R/W 0x10
15:3 |/ / '

2:0 R/W

amping Factor Control[2:0].

r (Default: 0x10010000)

Register Name: PLL_DDR1_BIAS_REG
Default/Hex Description
/ /
0x10 PLL_VCO_BIAS_CTRL.
PLL VCO Bias Control[4:0].
23:21 |/ / /
20:16 | R/W 0x01 PLL_BIAS_CUR_CTRL.
PLL Bias Current Control[4:0].
15:.0 |/ / /

PLL_CPUX Tuning Register (Default: 0x0A101000)

Offset: 0x0250 Register Name: PLL_CPUX_TUN_REG
Bit ‘ Read/Write | Default/Hex Description
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31:28 |/ / /
27 R/W 0x1 PLL_BAND_WID_CTRL.
PLL Band Width Control.
0: Narrow
1: Wide.
26 R/W 0x0 VCO_GAIN_CTRL_EN.
VCO Gain Control Enable.
0: Disable
1: Enable.
25:23 | R/W Ox4 VCO_GAIN_CTRL.
VCO Gain Control Bits[2:0].
22:16 | R/W 0x10 PLL_INIT_FREQ_CTRL.
PLL Initial Frequency Control[6:0].
15 R/W 0x0 C_oD.
C-Reg-0Od For Verify.
14:8 | R/W 0x10 C_B_IN.
C-B-In[6:0] For Verify.
7 R/W 0x0 C_OD1.
C-Reg-0d1 For Verify.
6:0 R 0x0 C_B_OUT.
C-B-Out[6:0] For Verify.

Offset: 0x0260

Bit Read/Write D, [t/Hex
31:29 | / /
28 R/W x1 _OUT_EN.
Vregl Out Enable.
0: Disable
1: Enable.
27 / /
26:2 0x4 PLL_LTIME_CTRL.
PLL Lock Time Control[2:0].
23 R/W 0x0 VCO_RST.
VCO Reset In.
22:16 | R/W 0x10 PLL_INIT_FREQ_CTRL.
PLL Initial Frequency Control[6:0].
15 R/W 0x0 OoD1.
Reg-0d1 For Verify.
14:8 | R/W 0x10 B_IN.
B-In[6:0] For Verify.
7 R/W 0x0 OD.
Reg-Od For Verify.
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6:0

R

0x0

B_OUT.
B-Out[6:0] For Verify.

PLL_MIPI Tuning Register (Default: 0x8A002000)

Offset: 0x0270 Register Name: PLL_MIPI_TUN_REG
Bit Read/Write Default/Hex Description
31 R/W ox1 PLL_INPUT_POWER_SEL.
0:2.5V
1:3.3V.
30 / / /
29:28 | R/W 0x0 VREG_OUT_EN.
For Verify
27 R/W ox1 PLL_BAND_WID_CTRL.
PLL Band Width Control.
0: Narrow
1: Wide.
26 R/W 0x0 VCO_GAIN_CTRL_EN.
VCO Gain Control Enable.
0: Disable
1: Enable.
25:23 | R/W 0x4
22 / /
21:16 | R/W 0x0
15 R/W 0 .
-Od For Verify
/
C_B_IN.
C-B-In[5:0] For Verify
C_OD1.
C-Reg-0d1 For Verify
/
C_B_OUT.
C-B-Out[5:0] For Verify

PLL_CPUX Pattern Control Register (Default: 0x00000000)

Offset: 0x0280 Register Name: PLL_CPUX_PAT _CTRL_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 SIG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
30:29 | R/W 0x0 SPR_FREQ_MODE.
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Spread Frequency Mode.
00: DC=0

01: DC=1

1X: Triangular.

28:20 | R/W

0x0

WAVE_STEP.
Wave Step.

19 /

/

18:17 | R/W

0x0

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

16:0 | R/W

0x0

WAVE_BOT.
Wave Bottom.

PLL_AUDIO Pattern Control Register (Default: 0x0000000

Offset: 0x0284

Register Name: PLL_AUDIO_PAT_CT

A

Bit Read/Write Default/Hex Description

31 R/W 0x0 SIG_DELT_PAT EN.
Sigma-Delta Patte ab

30:29 | R/W 0x0

&

ode.

Wave Step.

/

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

16:0 | R/W

0x0

WAVE_BOT.
Wave Bottom.

PLL_VIDEO Pattern Control Register (Default: 0x00000000)

Offset: 0x0288

Register Name: PLL_VIDEO_PAT_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SIG_DELT_PAT_EN.

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 79



" Allwinner
Technology

Sigma-Delta Pattern Enable.

30:29

R/W

0x0

SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0

01: DC=1

1X: Triangular.

28:20

R/W

0x0

WAVE_STEP.
Wave Step.

19

/

18:17

R/W

0x0

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

16:0

R/W

0x0

WAVE_BOT.
Wave Bottom.

PLL_VE Pattern Control Register (Default: 0x000

Offset: 0x028C

Register Name: PLL_VE_PA

Bit Read/Write Default/Hex Description
31 R/W 0x0
30:29 | R/W 0x0 '

1X: Triangular.

WAVE_STEP.
Wave Step.

/

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

16:0

R/W

0x0

WAVE_BOT.
Wave Bottom.

PLL_DDRO Pattern Control Register (Default: 0x00000000)

| Offset: 0x0290

‘ Register Name: PLL_DDRO_PAT_CTRL_REG
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Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.

30:29

R/W

0x0

SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0

01: DC=1

1X: Triangular.

28:20

R/W

0x0

WAVE_STEP.
Wave Step.

19

/

18:17

R/W

0x0

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

16:0

R/W

0x0

WAVE_BOT.
Wave Bottom.

Offset: 0x029C

Bit Read/Write Default/Hex
31 R/W 0x0 ’
n Enable
30:29 | R/W
Frequency Mode.
1X: Triangular.
28:20 0x0 WAVE_STEP.
Wave Step.
9 / / /
18:17 | R/W 0x0 FREQ.
Frequency.
00: 31.5KHz
01: 32KHz
10: 32.5KHz
11: 33KHz.
16:0 R/W 0x0 WAVE_BOT.

Wave Bottom.
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PLL_MIPI Pattern Control Register (Default: 0x00000000)
Offset: 0x02A0 Register Name: PLL_MIPI_PAT_CTRL_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 SIG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
30:29 | R/W 0x0 SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0
01: DC=1
1X: Triangular.
28:20 | R/W 0x0 WAVE_STEP.
Wave Step.
19 / / /
18:17 | R/W 0x0 FREQ.
Frequency.
00: 31.5KHz ’
01: 32KHz
10: 32.5KHz
11: 33KHz.
16:0 R/W 0x0 WAVE_BOT.
Wave Bottom.

PLL_HSIC Pattern Contgét RegjiSter ulty’ 0x00000000)
Offset: 0x02A4 L_HSIC_PAT_CTRL_REG
Bit | Read/Write Description
31 R/W DELT_PAT_EN.
Sigma-Delta Pattern Enable.
30:29 SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0
01: DC=1
1X: Triangular.
28:20 | R/W 0x0 WAVE_STEP.
Wave Step.
19 / / /
18:17 | R/W 0x0 FREQ.
Frequency.
00: 31.5KHz
01: 32KHz
10: 32.5KHz
11: 33KHz.
16:0 R/W 0x0 WAVE_BOT.
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| ‘ ‘ ‘ Wave Bottom.

PLL_DE Pattern Control Register (Default: 0x00000000)

Offset: 0x02A8 Register Name: PLL_DE_PAT_CTRL_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 SIG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
30:29 | R/W 0x0 SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0
01: DC=1
1X: Triangular.
28:20 | R/W 0x0 WAVE_STEP.
Wave Step.
19 / / /

18:17 | R/W 0x0 FREQ.
Frequency.
00: 31.5KHz
01: 32KHz
10: 32.5KHz

16:0 | R/W 0x0

PLL_DDR1 Patte (Default: 0x00000000)

Offset: 0x02AC er Name: PLL_DDR1_PAT_CTRL_REGO
Bit Read/ Description
SIG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
SPR_FREQ_MODE.

Spread Frequency Mode.
00: DC=0

01: DC=1

1X: Triangular.

28:20 | R/W 0x0 WAVE_STEP.

Wave Step.

19 / / /

18:17 | R/W 0x0 FREQ.

Frequency.

00: 31.5KHz

01: 32KHz

10: 32.5KHz
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11: 33KHz.
16:0 | R/W 0x0 WAVE_BOT.
Wave Bottom.

PLL_DDR1 Pattern Control Register 1(Default: 0x00000000)

Offset: 0x02B0 Register Name: PLL_DDR1_PAT_CTRL_REG1
Bit Read/Write Default/Hex Description

30:25 | / / /

24 R/W 0x0 DITHER_EN.

23:21 |/ / /

20 R/W 0x0 FRAC_EN.

19:17 | / / /

16:0 R/W 0x0 FRAC_IN.

Bus Software Reset Register 0 (Default: 0x00000000)

&

Offset: 0x02CO

Register Name: BUS_SOFT_RST_REGO

Bit Read/Write

Default/Hex

Description

31:30 | /

/

/

29 R/W

0x0

USBOHCI_RST.
USB OHChReset
0: Assert

27 /

' :

HCI Reset Control
ert

1: De-assert.

/

USBOTG_RST.

USB OTG Reset Control
0: Assert

1: De-assert.

23:22 |/

/

21 R/W

0x0

SPI1_RST.
SPI1 Reset.
0: Assert

1: De-assert.

20 R/W

0x0

SPIO_RST.
SPI0 Reset.
0: Assert

1: De-assert.

19 R/W

0x0

HSTMR_RST.
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HSTMR Reset.

0: Assert

1: De-assert.
18:15 | / / /

14 R/W 0x0 SDRAM_RST.
SDRAM AHB Reset.
0: Assert

1: De-assert.

13 R/W 0x0 NAND_RST.
NAND Reset.

0: Assert

1: De-assert.
12:11 |/ / /

10 R/W 0x0 SD2_RST.
SD/MMC2 Reset.
0: Assert

1: De-assert.

9 R/W 0x0 SD1_RST.
SD/MMCL1 Reset.
0: Assert

1: De-assert.

8 R/W

0: Assert

1: De-assert.
0x0 CE_RST.

CE Reset.

0: Assert

1: De-assert.

/ / /

1 R/W 0x0 MIPI_DSI_RST.
MIPI DSI Reset.
0: Assert

1: De-assert.

0 / / /

Bus Software Reset Register 1 (Default: 0x00000000)

| Offset: 0x02C4 ‘ Register Name: BUS_SOFT_RST_REG1
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Bit Read/Write Default/Hex Description
31:27 |/ / /
26 R/W 0x0 SAT_RST.
SAT Reset.
0: Assert
1: De-assert.
25 R/W 0x0 DRC_RST.
DRC Reset.
0: Assert
1: De-assert.
24:23 |/ / /
22 R/W 0x0 SPINLOCK_RST.
SPINLOCK Reset.
0: Assert
1: De-assert.
21 R/W 0x0 MSGBOX_RST.
MSGBOX Reset.
0: Assert
1: De-assert.
20 R/W 0x0 GPU_RST.
GPU Reset.
19:15 | / /
14 R/W 0x0
assert.
13 / /
12 BE_RST.
DE-BE Reset.
0: Assert
1: De-assert.
1:947| / / /
8 R/W 0x0 CSI_RST.
CSI Reset.
0: Assert
1: De-assert.
75 |/ /
R/W 0x0 LCD_RST.
LCD Reset.
0: Assert
1: De-assert.
31 |/ / /
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0 R/W 0x0 VE_RST.
VE Reset.
0: Assert
1: De-assert.

Bus Software Reset Register 2 (Default: 0x00000000)

Offset: 0x02C8

Register Name: BUS_SOFT_RST_REG2

Bit Read/Write Default/Hex Description

31:1 |/ / /

0 R/W 0x0 LVDS_RST.
LVDS Reset.
0: Assert
1: De-assert.

Bus Software Reset Register 3 (Default: 0x00000000)

Offset: 0x02D0

Register Name: BUS_SOFT_RST_REG3

Bit Read/Write Default/Hex Description
31:14 | / / /.
13 R/W 0x0 DAUDIO1_RST.
DAUDIOL Reset.
12 R/W
assert.
111 / /
0 ADDA_RST.
ADDA Reset.
0: Assert
1: De-assert.

Bus Software Reset Register 4 (Default: 0x00000000)

Offset: 0x02D8

Register Name: BUS_SOFT_RST_REG4

Bit Read/Write Default/Hex Description
31:21 | / / /
20 R/W 0x0 UART4_RST.
UART4 Reset.
0: Assert
1: De-assert.
19 R/W 0x0 UART3_RST.

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 87



" Allwinner
Technology

System

UART3 Reset.

0: Assert
1: De-assert.

18

R/W

0x0

UART2_RST.

UART2 Reset.

0: Assert
1: De-assert.

17

R/W

0x0

UARTZ1_RST.

UART1 Reset.

0: Assert
1: De-assert.

16

R/W

0x0

UARTO_RST.

UARTO Reset.

0: Assert
1: De-assert.

15:3

/

R/W

0x0

TWI2_RST.
TWI2 Reset.
0: Assert

1: De-assert.

R/W

0x0

TWI1_RST.

TWI1 Reset.

R/W

0x0
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3.4 CPU

3.4.1 Overview

The CPU configuration module features:

e Support software reset control for each CPU core
e  Support CPU configuration for each CPU core
e Support a 64-bit common counter
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3.4.2 CPUCFG Register List

Module Name Base Address

CPUCFG 0x01F01C00

Register Name Offset Description
/ 0x0000 /

/ 0x000C /

/ 0x0010 /

/ 0x0014 /

/ 0x0018 /

/ 0x001C /

/ 0x0020 /

/ 0x0024 /

/ 0x0028 / '
/ 0x002C /
CPUO_RST_CTRL 0x0040

CPUO_CTRL_REG 0x0044

CPUO_STATUS_REG 0x0048

CPU1_RST_CTRL

0x0080

CPU1_CTRL_REG

CPU1_STATUS_REG

CPU2_RST_CTRL

CPU2_CTRL_REG

PU2 Control Register

CPU2_STATUS_REG

CPU2 Status Register

CPU3_RST_CTRL

CPU3 Reset Control

CPU3_CTRL_REG

x0104

CPU3 Control Register

0x0108 CPU3 Status Register

0x0140 CPU System Reset Register

0x0184 General Control Register

0x0190 Event Input Register

0x01A0 Super Standby Flag Register
PRIVATE_REGO 0x01A4 Private RegisterQ
PRIVATE_REG1 0x01A8 Private Registerl
CNT64_CTRL_REG 0x0280 64-Bit Counter Control Register
CNT64_LOW_REG 0x0284 64-Bit Counter Low Register
CNT64_HIGH_REG 0x0288 64-Bit Counter High Register
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343 CPUCFG Register Description

CPUO Reset Control (Default: 0x00000003)

Offset: 0x40 Register Name: CPUO_RST_CTRL
Bit Read/Write | Default/Hex | Description

31:2 |/ / /.

1 R/W ox1 CPUO_CORE_REST.

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

logic, including CPU Debug, and breakpoint an ch

0: assert
1: de-assert.
0 R/W 0x1 CPUO_RESET.
CPUO Reset Assert.
These power-on reset signals initialize all theﬁcessor @

point logic in the processor power do hey

reset debug logic in the debug power
0: assert
1: de-assert.

Offset: 0x44

Bit Read/Write | Def:

31:1 /

0 R/W CPUO_CP15_WRITE_DISABLE.

Disable write access to certain CP15 registers.

0: enable
1: disable

Status Register (Default: 0x00000000)

Offset: 0x48 Register Name: CPUO_ STATUS
Bit Read/Write | Default/Hex | Description

31:3 |/ / /.

2 R 0x0 STANDBYWEFI.

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

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

CPU1 Reset Control (Default: 0x00000001)

Offset: 0x80

Register Name: CPU1_RST_CTRL

Bit

Read/Write

Default/Hex

Description

31:2

/

/

/.

1

R/W

0x0

CPU1_CORE_REST.
These are the primary reset signals which initialize the
processor logic in the processor power domains, not
including the debug, breakpoint and watchpoint logic.

0: assert

1: de-assert.

R/W

0Ox1

3

CPU1_RESET.

CPU1 Reset Assert.

These power-on reset signals initiali
logic, including CPU Debu
point logic i
reset debug

CPU1 Control R

r (De

t: 0x00000000)

Offset: 0x84

Register Name: CPU1_CTRL_REG

Bit

It/He

Description

/

CPU1_CP15_WRITE_DISABLE.

Disable write access to certain CP15 registers.
0: enable

1: disable

CPU1 Status Register (Default: 0x00000000)

Offset: 0x88

Register Name: CPU1_ STATUS

Bit Read/Write | Default/Hex | Description
31:3 |/ / /.
2 R 0x0 STANDBYWFI.

Indicates if the processor is in WFI standby mode:

0: Processor not in WFI standby mode.
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1: Processor in WFI standby mode
1 R 0x0 STANDBYWFE.
Indicates if the processor is in the WFE standby mode:

0: Processor not in WFE standby mode
1: Processor in WFE standby mode

0 R 0x0 SMP_AMP

0: AMP mode

1: SMP mode

CPU2 Reset Control (Default: 0x00000001)

Offset: 0xCO Register Name: CPU2_RST_CTRL

Bit Read/Write | Default/Hex | Description

312 |/ / /.

1 R/W 0x0 CPU2_CORE_REST.
These are the primary reset signals which initialize the
processor logic in the processor power dor&s not

including the debug, breakpoint and watchpoint lo
0: assert
1: de-assert.

0 R/W 0x1 CPU2_RESET.

CPU2 Reset Assert.

Register (Default: 0x00000000)

Register Name: CPU2_CTRL_REG
Default/Hex | Description

/ /

0x0 CPU2_CP15_WRITE_DISABLE.
Disable write access to certain CP15 registers.
0: enable
1: disable

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 93



"Allwinner

Technology System

CPU2 Status Register (Default: 0x00000000)

Offset: 0xC8 Register Name: CPU2_ STATUS
Bit Read/Write | Default/Hex | Description

31:3 |/ / /-

2 R 0x0 STANDBYWFI.

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

1 R 0x0 STANDBYWFE.

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

1: Processor in WFE standby mode

0 R 0x0 SMP_AMP
0: AMP mode

1: SMP mode ’

CPU3 Reset Control (Default: 0x00000001)

Offset: 0x100 Register Name: CPU3_RST_CIR

Bit Read/Write | Default/Hex | Description
312 |/ / /.
1 R/W 0x0

1. de-assert.

0 0x CPU3_RESET.

CPU3 Reset Assert.

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

0: assert

1: de-assert.

CPU3 Control Register (Default: 0x00000000)

Offset: 0x104 Register Name: CPU3_CTRL_REG
Bit Read/Write | Default/Hex | Description

31:1 |/ / /

0 R/W 0x0 CPU3_CP15_WRITE_DISABLE.
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Disable write access to certain CP15 registers.
0: enable
1: disable

CPU3 Status Register (Default: 0x00000000)

Offset: 0x108 Register Name: CPU3_ STATUS
Bit Read/Write | Default/Hex | Description

31:3 |/ / /.

2 R 0x0 STANDBYWEFI.

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

1: Processor in WFI standby mode
1 R 0x0 STANDBYWFE.
Indicates if the processor is in the WFE standby mode:
0: Processor not in WFE standby mode
1: Processor in WFE standby mode ’
0 R 0x0 SMP_AMP

0: AMP mode
00000001)

1: SMP mode

CPU System Reset Control Regi

[TR0x
Offset: 0x140 gister _ RSTERE

Bit Read/Write | Default/Hex escripti
31:1 |/ /
0 R/W 0x1 CP em Reset Control.
0:
1: de-assert.
- ( t

| Register (Default: 0x00000020)

Register Name: GENER_CTRL_REG
Read/Write | Default/Hex | Description

319 |/ / /.
8 R/W 0x0 CFGSDISABLE.
Disables write access to some secure GIC registers.
/ / /
R/W 0x0 ACINACTM.
Snoop interface is inactive and no longer accepting
requests.
5 R/W 0x1 L2_RST.

L2 Reset.(SCU global reset)
0: Apply reset to shared L2 memory system controller.

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 95



"Allwinner

' Technology

1: Do not apply reset to shared L2 memory system
controller.

4 R/W

0x0

L2_RST_DISABLE.

Disable automatic L2 cache invalidate at reset:
0: L2 cache is reset by hardware.

1: L2 cache is not reset by haredware.

3:2 /

/

1:0 R/W

0x0

L1_RST_DISABLE.

L1 Reset Disable[1:0].

0: L1 cache is reset by hardware.

1: L1 cache is not reset by hardware.

Event Input Register (Default: 0x00000000)

Offset: 0x190

Register Name: EVENT_IN

Bit Read/Write | Default/Hex | Description
31:1 |/ / /. ’
0 R/W 0x0 EVENT_IN.

Super Standby Flag Register (De

Event input that can wake-up CPU0/1/2/3 FEs
mode.

Offset: 0x1A0

Bit Read/Write

Default/Hex éD

31:16 | R/W

0x0

can be written and read back in the key field, but
if the values are not appropriate, the lower 16 bits will not
change in this register. Only fellow the appropriate process,
the super standby flag can be written in the lower 16 bits.
Refer to Description and Diagram.

15:0

0x0

SUP_STANBY_FLAG_DATA.
Refer to Description and Diagram

System

Note: When system is turned on, the value in the Super Standby Flag Register low 16 bits should be 0x0. If

software programmer wants to write correct super standby flag ID in low 16 bits, the high 16 bits should be

written Ox16AA at first. Then, software programmer must write OXAA16XXXX in the Super Standby Flag Register,

the XXXX’ means the correct super standby flag ID. Referring to the Diagram section (Diagram 1.1) in detail.
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Private Register0 (Default: 0x00000000)

Offset: Ox1A4 Register Name: PRIVATE_REGO
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0

Private Registerl (Default: 0x00000000)

Offset: Ox1A8 Register Name: PRIVATE_REG1
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0

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

Offset: 0x280 Register Name: CNT64_CTRL_REG
Bit Read/Write | Default/Hex | Description ‘

31:3 |/ / /.

2 R/W 0x0 CNT64_CLK_SRC_SEL.
64-bit Counter Clock Source Selec
0: 0SC24M
1:/

1 R/W 0x0 CNT64_RL_E

4-bit Counter to the Low/Hi
ange to zero after the registers are

0 R/W X
64-bit Counter Clear Enable.
0: no effect, 1: to clear the 64-bit Counter Low/Hi registers
and it will change to zero after the registers are cleared.
Note: It is not recommended to clear this counter
arbitrarily.
te dlhis 64-bit counter will start to count as soon as the System Power On finished.

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

Offset: 0x284 Register Name: CNT64_LOW_REG
Bit Read/Write | Default/Hex | Description
31:0 | R/W 0x0 CNT64_LO.

64-bit Counter [31:0].
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64-BIT COUNTER HIGH REGISTER (DEFAULT: 0X00000000)

Offset: 0x288 Register Name: CNT64_HIGH_REG
Bit Read/Write | Default/Hex | Description
31:0 | R/W 0x0 CNT64_HI.

64-bit Counter [63:32].
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3.5 Timer

3.5.1 Overview

The R16 provides two timers, a watch dog and two AVS counters.

Timer 0/1 can take their inputs from internal RC oscillator, external 32768Hz crystal or OSC24M. They provide
the operating system’s scheduler interrupt. It is designed to offer maximum accuracy and efficient

management, even for systems with long or short response time. They provide 24-bit programmable overflow
counter and work in auto-reload mode or no-reload mode. When the current value in Current Value Register is

counting down to zero, the timer will generate interrupt if set interrupt enable bit.
The watchdog is used to resume the controller operation when it had been disturbed by malfunctions such
noise and system errors. It features a down counter that allows a watch dog period of up to onds

(512000 cycles). It can generate a general reset or interrupt request. ’

AVS counter is used to synchronize video and audio in the player. &
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3.5.2
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Block Diagram
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3.53 Timer Register List
Module Name Base Address
Timer 0x01C20C00
Register Name Offset Description
TMR_IRQ_EN_REG 0x0 Timer IRQ Enable Register
TMR_IRQ_STA_REG 0x4 Timer Status Register
TMRO_CTRL_REG 0x10 Timer 0 Control
TMRO_INTV_VALUE_REG 0x14 Timer 0O Interval Value Register
TMRO_CUR_VALUE_REG 0x18 Timer 0 Current Value Register
TMR1_CTRL_REG 0x20 Timer 1 Control Register
TMR1_INTV_VALUE_REG 0x24 Timer 1 Interval Value Register
TMR1_CUR_VALUE_REG 0x28 Timer 1 Current Value Register
AVS_CNT_CTL_REG 0x80 AVS Control Register ’
AVS_CNTO_REG 0x84 AVS Counter 0 Register
AVS_CNT1_REG 0x88 AVS Counter 1 Register
AVS_CNT_DIV_REG 0x8C AVS Divisor
WDOGO_IRQ_EN_REG
WDOGO_IRQ_STA_REG

WDOGO_CTRL_REG

WDOGO_CFG_REG

WDOGO_MODE_REG
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3.54

Timer Programmable Register

Timer IRQ Enable Register (Default: 0x00000000)

Offset:0x0 Register Name: TMR_IRQ_EN_REG
Bit Read/Write | Default/Hex | Description
31:22 |/ / /
1 R/W 0x0 TMR1_IRQ_EN.
Timer 1 Interrupt Enable.
0: No effect;
1: Timer 1 Interval Value reached interrupt enable.
0 R/W 0x0 TMRO_IRQ_EN.
Timer O Interrupt Enable.
0: No effect;
1: Timer O Interval Value reached interrupt enable.

Timer IRQ Status Register (Default: 0x00000000)

. 4

Offset:0x04 Register Name: TMR_IRQ_STA_REG
Bit Read/Write | Default/Hex | Description
31:2 / / /
1 R/W 0x0 TMR1_IRQ_PEND.
i 1 togthe bit will clear it.
erval value is reached.
0 R/W 0x0 .
Q Pending. Set 1 to the bit will clear it.
0: No effect;
1: Pending, timer O interval value is reached.
TimerW®,Cantrol Register (Default: 0x00000004)
fse 10 Register Name: TMRO_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:8 |/ / /
7 R/W 0x0 TMRO_MODE.
Timer 0 mode.
0: Continuous mode. When interval value reached, the
timer will not disable automatically.
1: Single mode. When interval value reached, the timer will
disable automatically.
6:4 R/W 0x0 TMRO_CLK_PRES.
Select the pre-scale of timer 0 clock source.
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000: /1
001: 2
010: A4
011: 8
100: /16
101: 32
110: /64
111: /128

3:2

R/W

Ox1

TMRO_CLK_SRC.

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

00: InternalOSC / N

01: OSC24M.

10:/

11:/

R/W

0x0

TMRO_RELOAD.
Timer O Reload. '
0: No effect, 1: Reload timer O Interval value.
After the bit is set, it can not be writt bef
cleared automatically.

R/W

0x0

ﬁernal

TMRO_EN.

Timer 0 Enable.
0: Stop/Pause
If the timengi

:S

t
ar willrel the interval value to

Unter does not reach the zero, the timer

ent counter will count from

it is set to “0”, the current value counter will
pause. At least wait for 2 cycles, the start bit can be set to

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

A

Timer O Interval Value Register

Offset:0x14

Register Name: TMRO_INTV_VALUE_REG

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

TMRO_INTV_VALUE.
Timer O Interval Value.

Note: the value setting should consider the system clock and the timer clock source.
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Timer 0 Current Value Register

System

Offset:0x18

Register Name: TMRO_CUR_VALUE_REG

Bit Read/Write

Default/Hex

Description

31:0 | R/W

0x0

TMRO_CUR_VALUE.
Timer 0 Current Value.

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

Timer 1 Control Register (Default: 0x00000004)

Offset:0x20

Register Name: TMR1_CTRL_REG

Bit Read/Write

Default/Hex

Description

31:8 |/

/

/

7 R/W

0x0

TMR1_MODE.
Timer 1 mode.

ﬁd the

1: Single mode. When interval value rea e tim

0: Continuous mode. When interval value re
timer will not disable automatically.

disable automatically.

6:4 R/W

0x0

TMR1_CLK_PRES.
Select the pre-scale of timer ck soukce.
000: /1
1: 2
é : /A
1

110: b4
111: /128

A

Ox1

TMR1_CLK_SRC.

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

00: InternalOSC / N

01: OSC24M.

10:/

11: /.

1 R/W

0x0

TMR1_RELOAD.

Timer 1 Reload.

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

After the bit is set, it can not be written again before it’s
cleared automatically.

0 R/W

0x0

TMR1_EN.
Timer 1 Enable.
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0: Stop/Pause, 1: Start.

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

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

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

be set to 1 at the same time.

Timer 1 Interval Value Register

Offset:0x24 Register Name: TMR1_INTV_VALUE_REG
Bit Read/Write | Default/Hex | Description
31:.0 R/W 0x0 TMR1_INTV_VALUE.

Timer 1 Interval Value.

Note: the value setting should consider the system clock and the ti

Timer 1 Current Value Register

Offset:0x28
Bit Read/Write
31:0 R/W

Note: Timer1c

it down-counter (from interval value to 0).

ontrol Register (Default: 0x00000000)

Register Name: AVS_CNT_CTL_REG

Read/Write

Default/Hex

Description

/

/

/

R/W

0x0

AVS_CNT1_PS.

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

1: Pause Counter 1

R/W

0x0

AVS_CNTO_PS.

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

1: Pause Counter O

/
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AVS_CNT1_EN.
Audio/Video Sync Counter 1 Enable/ Disable. The counter
source is OSC24M.

0: Disable

1 R/W 0x0 1: Enable

AVS_CNTO_EN.
Audio/Video Sync Counter 1 Enable/ Disable. The counter
source is OSC24M.

0: Disable

0 R/W 0x0 1: Enable

AVS Counter 0 Register (Default: 0x00000000)

Offset:0x84 Register Name: AVS_CNTO_REG
Bit Read/Write | Default/Hex | Description
AVS_CNTO.

Counter 0 for Audio/ Video Sync Application ’
The high 32 bits of the internal 33-bits counter regi

updated at used by setting

AVYS _CNTO . itd ed, the counter won’t
crease.

31:0 | R/W 0x0

AVS Counter 1 er (D [t: 0x00000000)

Offset:0x88 Register Name: AVS_CNT1_REG

Bit R Description

AVS_CNT1.
Counter 1 for Audio/ Video Sync Application
The high 32 bits of the internal 33-bits counter register. The

initial value of the internal 33-bits counter register can be
set by software. The LSB bit of the 33-bits counter register
should be zero when the initial value is updated. It will
count from the initial value. The initial value can be
updated at any time. It can also be paused by setting
AVS_CNT1_PS to ‘1. When it is paused, the counter won’t
31:0 | R/W 0x0 increase.
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AVS Counter Divisor Register (Default: 0x05DB05DB)

Offset:0x8C Register Name: AVS_CNT_DIV_REG
Bit Read/Write | Default/Hex | Description
31:28 | / / /

AVS_CNT1_D.

Divisor N for AVS Counter 1

AVS CN1 CLK=24MHz/Divisor_N1.
Divisor N1 = Bit [27:16] + 1.

The number N is from 1 to Ox7ff. The zero value is reserved.
The internal 33-bits counter engine will maintain another
12-bits counter. The 12-bits counter is used for counting
the cycle number of one 24Mhz clock. When the 12-bits
counter reaches (>= N) the divisor value, the internal
33-bits counter register will increase 1 and the 12-bits
counter will reset to zero and restart again. ’

27:16 | R/W 0x5DB Note: It can be configured by software at any time.
15:12 |/ / /
AVS_CNTO_D.

Divisor N for AVS Counter O
AVS CNO CLK=24MHz/Diwmisor .

XZf. zero value is reserved.
ngine will maintain another
2-bits counter is used for counting
of one 24Mhz clock. When the 12-bits
aches (>= N) the divisor value, the internal
33-bits counter register will increase 1 and the 12-bits

counter will reset to zero and restart again.

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

0 IRQ Enable Register (Default: 0x00000000)

:0xA0 Register Name: WDOGO_IRQ_EN_REG
Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0x0 WDOGO_IRQ_EN.

Watchdog O Interrupt Enable.
0: No effect, 1: Watchdog 0 interrupt enable.
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Watchdog 0 Status Register (Default: 0x00000000)

Offset:0xA4 Register Name: WDOGO_IRQ_STA_REG
Bit Read/Write | Default/Hex | Description

31:1 |/ / /

0 R/W 0x0 WDOGO_IRQ _PEND.

Watchdog 0 IRQ Pending. Set 1 to the bit will clear it.
0: No effect, 1: Pending, Watchdog O interval value is
reached.

Watchdog 0 Control Register (Default: 0x00000000)

Offset:0xBO Register Name: WDOGO_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:13 |/ / /
12:1 R/W 0x0 /
0 R/W 0x0 WDOGO_RSTART.
Watchdog 0 Restart.
0: No effect, 1: Restart the Watchdog'0.

Offset:0xB4
Bit Read/Write | Defaul
312 |/ /
1:0 R/W 0x
01: to whole system
10: only interrupt
11:/
Watehdog 0 Mode Register (Default: 0x00000000)
Offset:0xB8 Register Name: WDOGO_MODE_REG
Bit Read/Write | Default/Hex | Description
31:8 / / /
7:4 R/W 0x0 WDOGO_INTV_VALUE.

Watchdog 0 Interval Value.

Watchdog 0 clock source is 0SC24M / 750. If the clock
source is turned off, Watchdog 0 will not work.

0000: 16000 cycles (0.5s)

0001: 32000 cycles (1s)

0010: 64000 cycles (2s)
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0011: 96000 cycles (3s)
0100: 128000 cycles (4s)
0101: 160000 cycles (5s)
0110: 192000 cycles (6s)
0111: 256000 cycles (8s)
1000: 320000 cycles (10s)
1001: 384000 cycles (12s)
1010: 448000 cycles (14s)
1011: 512000 cycles (16s)
others: /

/

R/W

0x0

WDOGO_EN.
Watchdog 0 Enable.
0: No effect;

1: Enable the Watchdog 0.
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3.6 PWM

3.6.1 Overview

The output of the PWM is a toggling signal whose frequency and duty cycle can be modulated by its
programmable registers. Each channel has a dedicated internal 16-bit up-counter. If the counter reaches the
value stored in the channel period register, it resets. At the beginning of a count period cycle, the PWMOUT is
set to active state and count from 0x0000.

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

In PWM cycle mode, the output will be a square waveform, the frequency is set to the period register. In PW
pulse mode, the output will be a positive pulse or a negative pulse.
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3.6.2 Block Diagram

' Entire Cycle
I
Cycle Mode
—
Active |0V\)

Active cycles

Active high
Active cycles

Pulse Mode e S—
N

Figure3.6-1 PWM Block Diagram
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3.6.3 PWM Register List

Module Name Base Address

PWM 0x01C21400

Register Name Offset Description

PWM_CTRL_REG 0x0 PWM Control Register
PWM_CHO_PERIOD 0x4 PWM Channel 0 Period Register
PWM_CH1_PERIOD 0x8 PWM Channel 1 Period Register
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3.64 PWM Register Description

PWM Control Register (Default: 0x00000000)

Offset: Ox0 Register Name: PWM_CTRL_REG
Bit Read/Write | Default/Hex | Description

31:30 | / / /.

29 RO 0x0 PWM1_RDY.

PWML1 period register ready.

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

28 RO 0x0 PWMO_RDY.

PWMO period register ready.

0: PWMO period register is ready to write,
1: PWMO period register is busy.

27:25 |/ / / '
24 R/W 0x0 PWM1_BYPASS.

PWM CH1 bypass enable.

If the bit is set to 1, PWM1’s output is Hz.

0: disable

1: enable
23 R/W 0x0

After the pulse is finished,the bit will be cleared

automatically.

0x0 PWM_CH1_MODE.

PWM Channel 1 mode.

0: cycle mode, 1: pulse mode.

1 R/W 0x0 PWM_CH1_CLK_GATING
Gating the Special Clock for PWM1(0: mask, 1: pass).
20 R/W 0x0 PWM_CH1_ACT_STATE.

PWM Channel 1 Active State.

0: Low Level, 1: High Level.

19 R/W 0x0 PWM_CH1_EN.

PWM Channel 1 Enable.

0: Disable, 1: Enable.

18:15 | R/W 0x0 PWM_CH1_PRESCAL.

PWM Channel 1 Prescalar.

These bits should be setting before the PWM Channel 1
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clock gate on.
0000: /120
0001: /180
0010: 240
0011: 360
0100: /480
0101:/
0110:/
0111:/
1000: /12k
1001: 24k
1010: 36k
1011: /48k
1100: /72k
1101:/
1110:/
1111: 11

14:10

/

R/W

0x0

PWMO_BYPASS.

PWM CHO bypass enable.

If the bit is set to 1, PWMO’s o
0: disable,
1: enable.

R/W

0x0

should be according to the period 0
reg 5:0],and the pulse state should be according to
the active state.

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

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

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

0x0

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

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
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clock gate on.
0000: /120
0001: /180
0010: 240
0011: 360
0100: /480
0101:/
0110:/
0111:/
1000: /12k
1001: 24k
1010: 36k
1011: /48k
1100: /72k
1101:/
1110:/
1111: 11

PWM Channel 0 Period Register

Offset: Ox4 Register Name: PWM_CHO
Bit Read/Write | Default/Hex | Description
31:16 | R/W X PWM_CHO TIR
Number n PWM clock
O0=1cy
cyc
N cycles

If the register need to be modified dynamically, the
PCLK should be faster than the PWM CLK(PWM CLK =
24MHz/pre-scale).

PWM_CHO_ENTIRE_ACT_CYS

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

1 =1 cycles

N = N cycles

Note: the active cycles should be no larger than the period cycles.
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PWM Channel 1 Period Register

Offset: Ox8 Register Name: PWM_CH1_PERIOD

Bit Read/Write | Default/Hex | Description

31:16 | R/W X PWM_CH1_ENTIRE_CYS

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

1 =2 cycles

N =N+1

If the register need to be modified dynamically, the
PCLK should be faster than the PWM CLK(PWM CLK =
24MHz/pre-scale).

15:.0 | R/W X PWM_CH1_ENTIRE_CYS
Number of the active cycles in the PWM clock.

0=0cycle '

1=1cycles

™
o‘\&
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3.7 High Speed Timer

3.7.1 Overview

High Speed Timer clock source is fixed to AHBCLK, which is much higher than 0OSC24M. Compared with other
timers, High Speed Timer clock source is synchronized with AHB clock, and when the relevant bit in the control
register is set to 1, timer goes into the test mode, which is used to System Simulation. When the current value

in both LO and HI Current Value Register are counting down to zero, the timer will generate interrupt if set
interrupt enable bit.
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3.7.2 High Speed Timer Register List

System

Module Name Base Address

High Speed Timer 0x01C60000

Register Name Offset Description

HS_TMR_IRQ_EN_REG 0x0 HS Timer IRQ Enable Register
HS_TMR_IRQ_STAS_REG 0x4 HS Timer Status Register
HS_TMRO_CTRL_REG 0x10 HS Timer Control Register
HS_TMRO_INTV_LO_REG 0x14 HS Timer Interval Value Low Register
HS_TMRO_INTV_HI_REG 0x18 HS Timer Interval Value High Register
HS_TMRO_CURNT_LO_REG 0x1C HS Timer Current Value Low Register
HS_TMRO_CURNT_HI_REG 0x20 HS Timer Current Value High Register
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High Speed Timer Register Description

HS Timer IRQ Enable Register (Default: 0x00000000)

Offset:0x0 Register Name: HS_TMR_IRQ_EN_REG
Bit Read/Write | Default/Hex | Description

31:1 |/ / /

0 R/W 0x0 HS_TMR_INT_EN.

High Speed Timer Interrupt Enable.

0: No effect;

1: High Speed Timer Interval Value reached interrupt
enable.

HS Timer IRQ Status Register (Default: 0x00000000)

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

31:1 |/ / /

0 R/W 0x0 HS_TMR_IRQ_PEND.

High Speed Timer IRQ Pendi e

HS Timer Control

Offset:0x10

Bit

Read/Write

D

31

30:

R/W

HS_TMR_TEST.

High speed timer test mode. In test mode, the low register
should be set to 0x1, the high register will down counter.
The counter needs to be reloaded.

0: normal mode;

1: test mode.

/

R/W

0x0

HS_TMR_MODE.

High Speed Timer mode.

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

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

6:4

R/W

0x0

HS_TMR_CLK
Select the pre-scale of the high speed timer clock sources.
000: /1
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001: 2

010: /4

011: 8

100: /16

101:/

110:/

111:/

32 |/ / /

R/W 0x0 HS_TMR_RELOAD.

High Speed Timer Reload.

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

0 R/W 0x0 HS_TMR_EN.

High Speed Timer Enable.

0: Stop/Pause, 1: Start.

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

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

If the current counter does not reach the zero, t

Register Name: HS_TMR_INTV_LO_REG
Description

HS_TMR_INTV_VALUE_LO.

High Speed Timer Interval Value [31:0].

HS Timer Interval Value Hi Register

Offset:0x18 Register Name: HS_TMR_INTV_HI_REG
Bit Read/Write | Default/Hex | Description
31:224 |/ / /
23:0 R/W X HS_TMR_INTV_VALUE_HI.
High Speed Timer Interval Value [55:32].

Note: the interval value register is a 56-bit register. When read or write the interval value, the Lo register
should be read or write first. And the Hi register should be written after the Lo register.
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HS Timer Current Value Lo Register

Offset:0x1C Register Name: HS_TMR_CURNT_LO_REG
Bit Read/Write | Default/Hex | Description
31.0 | R/W X HS_TMR_CUR_VALUE_LO.

High Speed Timer Current Value [31:0].

HS Timer Current Value Hi Register

Offset:0x20 Register Name: HS_TMR_CURNT_HI_REG
Bit Read/Write | Default/Hex | Description
31:24 |/ / /
23:0 | R/W X HS_TMR_CUR_VALUE_HI.
High Speed Timer Current Value [55:32].

Note: HS timer current value is a 56-bit down-counter (from interval value to 0).

The current value register is a 56-bit register. When read or write the current value, tfw regist
read or write first.
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3.8 DMA

3.8.1 Overview

The R16 supports 8-channel DMA. Each DMA channel can generate interrupts, and each referenced DMA
channel can generate interrupts according to different pending status, and the configuration information of
every DMA channel will be stored in the DDR or SRAM. After a DMA transfer starts, the address information in
the DDR or SRAM will be described in DMA Channel Descriptor Address Register.
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3.8.2 Block Diagram

After transferring a half data of a pkg, the pkg half pending bit would set up

Configuration After transferring all data of pkg, the pkg end pending bit would set up

> | After finishing a transmission, the queue end pending bit would set up

Source
Address L . .
Link is used to store next descriptor address or transmission end flag(Oxfffff800)
Destination
Address
= = = = = s =
Byte Counter § B & g 2 B E
Q (=8 Q a aQ Q (= {8
Commity “> 2~
Parameter T T T T T T T
_ 1 2 3 4
Bl ik Y wk Y a7 oxdifffsoo

Descriptor information Pending Status

Request DMA

or information
pen
i [ Transferring Package
Q )

Link=fffff800?

Transmission Finish

Figure3.8-1 DMA Block Diagram
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3.8.3 DRQ Type and Port Corresponding Relation

Source DRQ Type Destination DRQ Type
port0 SRAM port0 SRAM

portl SDRAM portl SDRAM

port2 / port2 /

port3 DAUDIO_O-RX port3 DAUDIO_O-TX
portd DAUDIO_1-RX portd DAUDIO_1-TX
port5 NAND port5 NAND

port6 UARTO-RX port6 UARTO-TX
port7 UART1-RX port7 UART1-TX
port8 UART2-RX port8 UART2-TX
port9 UART3-RX port9 UART3-TX
portl0 UART4-RX portl0 UART4-TX
portll / portll / '
port12 / port12 TCON_O
portl3 / portl3 /

portl4 / port14

portl5 AUDIO CODEC

portl6 CE-RX

portl7 USB OTG_EP1

portl8 USB OTG_EP2

port19 USB OTG_EP3

port20 USB OTG_EP4

JSB OTG_EP4

port21 USB OTG_EP5 USB OTG_EPS

port22 /

/

port23 SPI_0O-TX

port24 SPI_1-TX
port25
port26

port27
port28
port29

S e O e S S

Port30
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3.84 DMA Description

In this section, the DMA descriptor registers will be introduced in detail.
When starting a DMA transmission, the module data are transferred as packages, which have the link data
information. And, by reading the DMA Status Register, the status of a DMA channel could be known. Reading
back the descriptor address register, the value is the link data in the transferring package. If only the value is
equal to Oxfffff800, then it can be regarded as NULL, which means the package is the last package in this DMA
transmission. Otherwise, the value means the start address of the next package. And, the Descriptor Address
Register can be changed during a package transferring.

When transferring the half of a package, the relevant pending bit will be set up automatically, and if the
corresponding interrupt is enabled, DMA generates an interrupt to the system. The similar thing would occur
when transferring a package completely. Meanwhile, if DMA have transferred the last package in the data, th

relevant pending bit would be set up, and generates an interrupt if the corresponding interrupt is enabled.
flow-process diagram is showed in Block Diagram section.

During a DMA transmission, the configuration could be obtained via the Configuration Register. An
the address of the configuration register in DDR or SRAM, there are some registers inc
of a DMA transmission. The structure chart is showed in Block Diagram section. Also,
transferring data can be obtained by reading the Current Source Address Regi
Register and Byte Counter Left Register. The configuration must be word-alig
The transferring data would be paused when setting up the relevant Re
And the pausing data could be presumable when set 0 to the same hitlin Pa
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3.8.5 DMA Register List
Module Name Base Address
DMA 0x01C02000
Register Name Offset Description
DMA_IRQ_EN_REG 0x0 DMA IRQ Enable Register
DMA_IRQ_PEND_REG 0x10 DMA IRQ Pending Register
DMA_STA_REG 0x30 DMA Status Register

DMA Channel Enable Register
DMA_EN_REG 0x100+N*0x40 (N=0~7)

DMA Channel Pause Register
DMA_PAU_REG 0x100+N*0x40+0x4 (N=0~7)

DMA Channel Start Address Register
DMA_DESC_ADDR_REG 0x100+N*0x40+0x8 (N=0~7)

DMA Channel Configuration
DMA_CFG_REG 0x100+N*0x40+0xC (N=0~7)

DMA Channel Current
DMA_CUR_SRC_REG 0x100+N*0x40+0x10 | (N=0~7)
DMA_CUR_DEST_REG 0x100+N *0x40+0x14
DMA_BCNT_LEFT_REG 100+N*@x40+(

A Channel Parameter Register

DMA_PARA_REG

cov

100+N
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3.8.6 DMA Register Description

DMA IRQ Enable Register (Default: 0x00000000)

Offset:0x0 Register Name: DMA_IRQ_EN_REG
Bit Read/Write | Default/Hex | Description

31 / / /

30 R/W 0x0 DMA7_QUEUE_IRQ_EN

DMA 7 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.

29 R/W 0x0 DMA7_PKG_IRQ_EN

DMA 7 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.

28 R/W 0x0 DMA7_HLAF_IRQ_EN

DMA 7 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

27 / / /

26 R/W 0x0 DMA6_QUEUE_IRQ_EN

DMA 6 Queue End Transfer Interrupt
0: Disable, 1: Enable.
25 R/W 0x0 DMA6_PKG_IRQ_EN

24 R/W 0x0

DMAS5_QUEUE_IRQ_EN

DMA 5 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.

DMAS5_PKG_IRQ_EN

DMA 5 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.

DMAS5_HLAF_IRQ_EN

DMA 5 Half package Transfer Interrupt Enable.
0: Disable, 1: Enable.

19 / / /

18 R/W 0x0 DMA4_QUEUE_IRQ_EN

DMA 4 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.

17 R/W 0x0 DMA4_PKG_IRQ_EN

DMA 4 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.
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16 R/W 0x0 DMA4_HLAF_IRQ_EN
DMA 4 Half Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

15 / / /

14 R/W 0x0 DMA3_QUEUE_IRQ_EN
DMA 3 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.

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

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

11 / / /

10 R/W 0x0 DMA2_QUEUE_IRQ_EN
DMA 2 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.

9 R/W 0x0 DMA2_PKG_IRQ_EN
DMA 2 Package End Transfer Interrupt E
0: Disable, 1: Enable.

8 R/W 0x0 DMA2_HLAF_IRQ_EN
DMA 2 Half Package T, rruptiBnable’

/ /

DMA 1 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.

DMA1_HLAF_IRQ_EN

DMA 1 Half Package Transfer Interrupt Enable.

0: Disable, 1: Enable.

/

R/W

0x0

DMAO_QUEUE_IRQ_EN
DMA 0 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

DMAO_PKG_IRQ_EN

DMA 0 Package End Transfer Interrupt Enable.

0: Disable, 1: Enable.

R/W

0x0

DMAO_HLAF_IRQ_EN

DMA 0 Half Package Transfer Interrupt Enable.

0: Disable, 1: Enable
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DMA IRQ Pending Status Register (Default: 0x00000000)

Offset:0x10 Register Name: DMA_IRQ_PEND_REG
Bit Read/Write | Default/Hex | Description

31 / / /

30 R/W 0x0 DMA7_QUEUE_IRQ_PEND.

DMA 7 Queue End Transfer Interrupt Pending. Set 1 to the
bit will clear it.
0: No effect, 1: Pending.

29 R/W 0x0 DMA7_PKG_IRQ_ PEND

DMA 7 Package End Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

28 R/W 0x0 DMA7_HLAF_IRQ_PEND.
DMA 7 Half Package Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending. ’

27 / / /

26 R/W 0x0 DMA6_QUEUE_IRQ_PEND.
DMA 6 Queue End Transfer Interrupt
bit will clear it.

.Set1to

25 R/W
24 R/W
the bit will clear it.
0: No effect, 1: Pending.
/ /
22 0x0 DMA5_QUEUE_IRQ_PEND.

DMA 5 Queue End Transfer Interrupt Pending. Set 1 to the
bit will clear it.
0: No effect, 1: Pending.

21 R/W 0x0 DMAS5_PKG_IRQ_ PEND

DMA 5 Package End Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

20 R/W 0x0 DMAS5_HLAF_IRQ_PEND.

DMA 5 Half Package Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

19 / / /
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18

R/W

0x0

DMA4_QUEUE_IRQ_PEND.

DMA 4 Queue End Transfer Interrupt Pending. Set 1 to the
bit will clear it.

0: No effect, 1: Pending.

17

R/W

0x0

DMA4_PKG_IRQ_ PEND

DMA 4 Package End Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

16

R/W

0x0

DMA4_HLAF_IRQ_PEND.

DMA 4 Half Package Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

15

/

14

R/W

0x0

DMA3_QUEUE_IRQ_PEND.

DMA 3 Queue End Transfer Interrupt Pending. Set 1 to the
bit will clear it.

0: No effect, 1: Pending. ’

13

R/W

0x0

DMA3_PKG_IRQ_ PEND
DMA 3 Package End Transfer Interrup
the bit will clear it.

0: No effect, 1: Pending.

12

R/W

rruptéPending. Set 1 to

11

10

R/W

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

0x0

DMA2_PKG_IRQ_ PEND

DMA 2 Package End Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

R/W

0x0

DMA2_HLAF_IRQ_PEND.

DMA 2 Half Package Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

/

R/W

0x0

DMA1_QUEUE_IRQ_PEND.

DMA 1 Queue End Transfer Interrupt Pending. Set 1 to the
bit will clear it.

0: No effect, 1: Pending.

R/W

0x0

DMA1_PKG_IRQ_ PEND
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DMA 1 Package End Transfer Interrupt Pending. Set 1 to
the bit will clear it.
0: No effect, 1: Pending.

4 R/W 0x0 DMA1_HLAF_IRQ_PEND.

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

0: No effect, 1: Pending.

/ / /

R/W 0x0 DMAO_QUEUE_IRQ_PEND.

DMA 0 Queue End Transfer Interrupt Pending. Set 1 to the
bit will clear it.

0: No effect, 1: Pending.

1 R/W 0x0 DMAO_PKG_IRQ_ PEND

DMA 0 Package End Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

0 R/W 0x0 DMAO_HLAF_IRQ_PEND. '
DMA 0 Half Package Transfer Interrupt Pending.

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

\S

DMA Auto Gating Register (Defadlt: 0

Offset:0x020

kgister
Bit Read/Write | Default/Hex escripti

31:3 |/ /

2 R/W 0x0

K interface circuit auto gating bit.
0: Auto gating enable
1: Auto gating disable.

0x0 DMA_COMMON_CIRCUIT.

DMA common circuit auto gating bit.
0: Auto gating enable

1: Auto gating disable.

R/W 0x0 DMA_CHAN_CIRCUIT.

DMA channel circuit auto gating bit.

0: Auto gating enable

1: Auto gating disable.

Note: When initializing DMA Controller, bit-2 should be set up.

DMA Status Register (Default: 0x00000000)

Offset:0x30 Register Name: DMA_STA_REG

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

7 RO 0x0 DMA7_STATUS
DMA Channel 7 Status.
0: Idle, 1: Busy.

6 RO 0x0 DMAG6_STATUS
DMA Channel 6 Status.
0: Idle, 1: Busy.

5 RO 0x0 DMAS_STATUS
DMA Channel 5 Status.
0: Idle, 1: Busy.

4 RO 0x0 DMAA4_STATUS
DMA Channel 4 Status.

0: Idle, 1: Busy.
3 RO 0x0 DMA3_STATUS
DMA Channel 3 Status.

0: Idle, 1: Busy.

2 RO 0x0 DMA2_STATUS '
DMA Channel 2 Status.
0: Idle, 1: Busy.

1 RO 0x0 DMA1_STATUS

DMA Channel 1 Status.
0: Idle, 1: Busy.
DMAO_STATE

0 RO 0x0

Register Name: DMAO_EN_REG

Description

/

DMA_EN.

DMA Channel Enable
0: Disable, 1: Enable.

DMA Channel Pause Register (Default: 0x00000000)

Offset:0x100+N*0x40+0x4 Register Name: DMA_PAU_REG
(N=0~7)
Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0x0 DMA_PAUSE.
Pausing DMA Channel Transfer Data.
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‘ 0: Resume Transferring, 1: Pause Transferring.

DMA Channel Descriptor Address Register

Offset:0x100+N*0x40+0x8

Register Name: DMA_DESC_ADDR_REG

(N=0~7)
Bit Read/Write | Default/Hex | Description
31.0 | R/W X DMA_DESC_ADDR
DMA Channel Descriptor Address.

DMA Channel Configuration Register (Default: 0x00000000)

Offset:0x100+N*0x40+0xC

Register Name: DMA_CFG_REG

(N=0~7)
Bit Read/Write | Default/Hex | Description
31:27 |/ / /
26:25 | RO 0x0 DMA_DEST_DATA_WIDTH. ’
DMA Destination Data Width.
00: 8-bit
01: 16-bit
10: 32-bit
11:/
24:23 | RO 0x0 DMA_DEST_BST_L
}MA De B ength.
00;1
1
11:
22:21 | RO 0 DMA_ADDR_MODE.
DMA Destination Address Mode
0x0: Linear Mode
0x1: 10 Mode
0x2: /
0x3: /
20:16 | RO 0x0 DMA_DEST_DRQ_TYPE.
DMA Destination DRQ Type
The details in DRQ Type and Port Corresponding Relation.
15:11 |/ / /
10:9 RO 0x0 DMA_SRC_DATA_WIDTH.
DMA Source Data Width.
00: 8-bit
01: 16-bit
10: 32-bit
11:/
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8:7 RO 0x0 DMA_SRC_BST_LEN.
DMA Source Burst Length.
00:1
01:/
10: 8
11:/
6:5 RO 0x0 DMA_SRC_ADDR_MODE.
DMA Source Address Mode
0x0: Linear Mode
0x1: 10 Mode
0x2: /
0x3: /
4:0 RO 0x0 DMA_SRC_DRQ_TYPE.
DMA Source DRQ Type
The details in DRQ Type and Port Corresponding Relation.
Note:
If the DRQ type is dram, then, the corresponding burst length will be fixed, and the optiens will belinvali
The address of the DMA Channel Configuration Register must be word-aligned.
DMA Channel Current Source Address Registe
Offset:0x100+N*0x40+0x10
(N=0~7)
Bit Read/Write Default/Hex
31:0 | RO 0x0
pt Source Address, read only.
Note: The address of the D ddress Register must be word-aligned.
estination Address Register
Register Name: DMA_CUR_DEST_REG
Default/Hex | Description
0x0 DMA_CUR_DEST
DMA Channel Current Destination Address, read only.
Note: The address of the DMA Channel Current Destination Address Register must be word-aligned.
DMA Channel Byte Counter Left Register
Offset:0x100+N*0x40+0x18 Register Name: DMA_BCNT_LEFT_REG
(N=0~7)
Bit Read/Write | Default/Hex | Description
31:25 |/ / /
24:0 RO 0x0 DMA_BCNT_LEFT
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| | | ‘ DMA Channel Byte Counter Left, read only.
Note: The address of the DMA Channel Byte Counter Left Register must be word-aligned.

DMA Channel Parameter Register

Offset:0x100+N*0x40+0x1C Register Name: DMA_PARA_REG
(N=0~7)
Bit Read/Write | Default/Hex | Description
31:16 |/ / /
15:8 | RO 0x0 DATA_BLK_SIZE
Data Block Size N.
7:0 RO 0x0 WAIT_CYC

Wait Clock Cycles n.
Note:The number of data block size usually depends on the capacity of the device’s FIFO in the practic
application.
The data block size must be multiple of burst*width (byte). For example: if burst is 4 alﬁe widt SO
the data block size must be m*16(byte), i.e. N=m * 16.
When DMA controller has completed transferring N bytes data, and waiting cycle eck RQ
signal.
This register is only effective to devices, and the Data Block Size N s if it s than 32.

¢ 66

cov
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3.9 GIC

For details about GIC, please refer to the GIC PL400 technical reference manual and ARM GIC Architecture
Specification V2.0.
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3.9.1 Interrupt Source
Interrupt Source | SRC Vector FIQ Description
SGI 0 0 0x0000 SGI O interrupt
SGI 1 1 0x0004 SGI 1 interrupt
SGI 2 2 0x0008 SGI 2 interrupt
SGI 3 3 0x000C SGI 3 interrupt
SGl 4 4 0x0010 SGI 4 interrupt
SGI'5 5 0x0014 SGI 5 interrupt
SGI 6 6 0x0018 SGI 6 interrupt
SGI 7 7 0x001C SGI 7 interrupt
SGI 8 8 0x0020 SGI 8 interrupt
SGI 9 9 0x0024 SGI 9 interrupt
SGI 10 10 0x0028 SGI 10 interrupt
SGI 11 11 0x002C SGI 11 interrupt
SGI 12 12 0x0030 SGI 12 interrupt
SGI 13 13 0x0034 SGI 13 interrupt
SGI 14 14 0x0038 SGI 14 interrupt
SGI 15 15 0x003C SGI 15 interrupt
PPI O 16 0x0040
PPI 1 17 0x0044
PPI 2 18 0x0048
PPI 3 19 0x0Q4C
PPl 4 20
PPI5 21 interrupt
PPI 6 PPI 6 interrupt

PP1 7

PPI 7 interrupt

PPI 8 interrupt

0x0064 PPI 9 interrupt

0x0068 PPI 10 interrupt

0x006C PPI 11 interrupt

0x0070 PPl 12 interrupt
PPI 13 29 0x0074 PPl 13 interrupt
PPl 14 30 0x0078 PPl 14 interrupt
PPI 15 31 0x007C PPI 15 interrupt
UARTO 32 0x0080 UART O interrupt
UART 1 33 0x0084 UART 1 interrupt
UART 2 34 0x0088 UART 2 interrupt
UART 3 35 0x008C UART 3 interrupt
UART 4 36 0x0090 UART 4 interrupt
/ 37 0x0094 /
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Interrupt Source | SRC Vector FIQ Description
TWIO 38 0x0098 TWI 0 interrupt
TWI 1 39 0x009C TWI 1 interrupt
TWI 2 40 0x00AO TWI 2 interrupt
/ 41 0x00A4 /
/ 42 0x00A8 /
PA_EINT 43 0x00AC PA_EINT interrupt
/ 44 0x00BO /
DAUDIO-0 45 0x00B4 DAUDIO-0 interrupt
DAUDIO-1 46 0x00B8 DAUDIO-1 interrupt
PB_EINT 47 0x00BC PB_EINT interrupt
/ 48 0x00CO0 /
PG_EINT 49 0x00C4 PG_EINT interrupt
Timer 0 50 0x00C8 Timer O interrupt
Timer 1 51 0x00CC Timer 1 interrupt
/ 52 0x00D0 /
/ 53 0x00D4 /
/ 54 0x00D8 /
/ 55 0x00DC /
/ 56 0x00EO /
Watchdog 57 0x00E4 W,
/ 58 0x00E8 /
/ 59 0x00EC
/ 60
Audio Codec 61 dio Codec interrupt
KEYADC 62 KEYADC interrupt
Thermal Sensor Thermal Sensor interrupt

External NMI

External Non-Mask Interrupt

R_timer O interrupt

0x108 R_timer 1 interrupt
0x010C /
0x0110 R_watchdog interrupt
0x0114 /
R_UART 70 0x0118 R_UART interrupt
R_RSB 71 0x011C R_RSB interrupt
R_Alarm 0 72 0x0120 R_Alarm O interrupt
R_Alarm 1 73 0x0124 R_Alarm 1 interrupt
/ 74 0x0128 /
/ 75 0x012C /
R_TWI 76 0x0130 R_TWIl interrupt
R_PL_LINT 77 0x0134 R_PL_LINT interrupt
HMIC 78 0x0138 HMIC interrupt
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Interrupt Source | SRC Vector FIQ Description
/ 79 0x013C /
/ 80 0x0140 /
M-box 81 0x0144 M-box interrupt
DMA 82 0x0148 DMA channel interrupt
HS Timer 83 0x014C HS Timer interrupt
/ 84 0x0150 /
/ 85 0x0154 /
/ 86 0x0158 /
/ 87 0x015C /
/ 88 0x0160 /
/ 89 0x0164 /
VE 90 0x0168 VE interrupt
/ 91 0x016C /
SD/MMC 0 92 0x0170 SD/MMLC Host Controller 0 interrupt
SD/MMC 1 93 0x0174 SD/MMLC Host Controller 1 interrupt ’
SD/MMC 2 94 0x0178 SD/MMLC Host Controller 2 interrupt
/ 95 0x017C /
/ 96 0x0180 /
SPIO 97 0x0184 SPI 0 interrupt
SPI'1 98 0x0188
/ 99 0x018C
/ 100 0x0190
/ 101 | 0x0494
NAND 102 Controller interrupt
USB-0TG 103 USB-OTG interrupt
USB-EHCIO USB-EHCIO interrupt
USB-OHCIO USB-OHCIO interrupt
/
/

0x01B0O /

0x01B4 /

0x01B8 /
/ 111 0x01BC /
CE 112 0x01CO0 CE interrupt
/ 113 0x01C4 /
/ 114 0x01C8 /
/ 115 0x01CC /
Csl 116 0x01DO0 CSl interrupt
csl_ccl 117 0x01D4 CSI_CCl interrupt
LCD 118 0x01D8 LCD Controller interrupt
/ 119 0x01DC /
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Interrupt Source | SRC Vector FIQ Description
/ 120 0x01EOQ /
MIPI DSI 121 Ox01E4 MIPI DSI interrupt
/ 122 0x01E8 /
DRC 0/1 123 OxO01EC DRC 0/1 interrupt
/ 124 0x01FO0 /
DE_FE 125 Ox01F4 DE_FE interrupt
/ 126 0x01F8 /
DE_BE 127 Ox01FC DE_BE interrupt
/ 128 | 0x0200 /
GPU-GP 129 0x0204 GPU-GP interrupt
GPU-GPMMU 130 0x0208 GPU-GPMMU interrupt
GPU-PPO 131 0x020C GPU-PPO interrupt
GPU-PPMMUO 132 0x0210 GPU-PPMMUO interrupt
GPU-PMU 133 0x0214 GPU-PMU interrupt
GPU-PP1 134 0x0218 GPU-PP1 interrupt
GPU-PPMMU1 135 0x021C GPU-PPMMUL1 interrupt
/ 136 0x0220 /
/ 137 | 0x0224
/ 138 0x0228
/ 139 0x022C
CTIO 140 0x0230
CTil1 141 0x0234
CTI2 142
CTI3 143
COMMTX0 144 COMMTXO interrupt
COMMTX1 COMMTX1 interrupt

COMMTX2

COMMTX2 interrupt

COMMTX3 interrupt

COMMRXO0 interrupt

0x0254

COMMRX1 interrupt

0x0258 COMMRX2 interrupt

0x025C COMMRX3 interrupt
PMUO 152 0x0260 PMUO interrupt
PMU1 153 0x0264 PMU1 interrupt
PMU2 154 0x0268 PMU2 interrupt
PMU3 155 0x026C PMUS3 interrupt
AXI_ERROR 156 0x0270 AXI_ERROR interrupt
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3.10 RTC

3.10.1 Overview

The real time clock (RTC) is for calendar usage. It is built around a 30-bit counter and used to count elapsed
time in YY-MM-DD and HH-MM-SS. The unit can be operated by the backup battery while the system power is
off. It has a built-in leap year generator and a independent power pin (RTC_VIO).

The alarm generates an alarm signal at a specified time in the power-off mode or normal operation mode. In
normal operation mode, both the alarm interrupt and the power management wakeup are activated. In
power-off mode, the power management wakeup signal is activated. Two kinds of alarm are supported here:
Alarm 0 is a general alarm whose counter is based on seconds, while Alarm 1 is a weekly alarm whose counte

is based on the real time.
The 32768Hz oscillator is used only to provide a low power, accurate reference for the RTC.
General Purpose Register can be flag register, and it will save the value all the time when the VDD is not

X\
(\(‘Q@Q
cO

power off.
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3.10.2 RTC Register List

Module Name Base Address
RTC 0x01F00000
Register Name Offset Description
LOSC_CTRL_REG 0x0 Low Oscillator Control Register |
LOSC_AUTO_SWT_STA_REG 0x4 LOSC Auto Switch Status Register
INTOSC_CLK_PRESCAL_REG 0x8 Internal OSC Clock Prescalar Register
RTC_YY_MM_DD_REG 0x10 RTC Year-Month-Day Register
RTC_HH_MM_SS_REG 0x14 RTC Hour-Minute-Second Register
ALARMO_COUNTER_REG 0x20 Alarm 0 Counter Register
ALARMO_CUR_VLU_REG 0x24 Alarm 0 Counter Current Value Register
ALARMO_ENABLE_REG 0x28 Alarm 0 Enable Register
ALARMO_IRQ_EN 0x2C Alarm 0 IRQ Enable Register '
ALARMO_IRQ_STA_REG 0x30 Alarm 0 IRQ Status Register
ALARM1_WK_HH_MM-SS 0x40 Alarm 1 Week HMS
ALARM1_ENABLE_REG 0x44 Alarm 1 Enable Regi
ALARM1_IRQ_EN 0x48
ALARM1_IRQ_STA_REG 0x4C
ALARM_CONFIG_REG 0x50
LOSC_OUT_GATING_REG 0x60

o

. PL Hold Output Register

GP_DATA_REG 0

GPL_HOLD_OUTPUT_REG 0x

VDD_RTC_REG 0x19 VDD RTC Regulate Register
IC_CHARA_REG Q 0x1FO0 IC Characteristic Register
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3.10.3 RTC Register Description

LOSC Control (Default: 0x00004000)

Offset:0x0 Register Name: LOSC_CTRL_REG
Bit Read/Write | Default/Hex | Description

31:16 " 0x0 /

15 / / /

14 R/W ox1 LOSC_AUTO_SWT_EN.

LOSC auto switch enable.
0: Disable, 1: Enable.

13:10 |/ / /

9 R/W 0x0 ALM_DDHHMMSS_ACCE.

ALARM DD-HH-MM-SS access.

After writing the ALARM DD-HH-MM-SS register, this bit
is set and it will be cleared until the real writing¢

eration

is finished.

8 R/W 0x0 RTC_HHMMSS_ACCE.

RTC HH-MM-SS access.
After writing the RTC HH-
and it will be clear
finished.

egister, the YY-MM-DD
at most one second.

7 R/W Ox

iting the RTC YY-MM-DD register, this bit is set
and it will be cleared until the real writing operation is
finished.

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

6:4 / /

R/W 0x0 EXT_LOSC_GSM.

External 32768Hz Crystal GSM.
00 low

01

10

11 high

/ / /

0 R/W 0x0 LOSC_SRC_SEL.

LOSC Clock source Select. ‘N’ is the value of Internal OSC
Clock Prescalar register.

0: InternalOSC / N, 1: External 32.768KHz OSC.
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Note:

1) Any bit of [9:7] is set, the RTC HH-MM-SS, YY-MM-DD and ALARM DD-HH-MM-SS register can’t be written.
2) Internal OSC is about 600 KHz ~700 KHz.

LOSC Auto Switch Status Register (Default: 0x00000000)

Offset:0x4 Register Name: LOSC_AUTO_SWT_STA_REG
Bit Read/Write | Default/Hex | Description

31:2 / / /

1 R/W 0x0 LOSC_AUTO_SWT_PEND.

LOSC auto switch pending.
0: no effect;

1: auto switches pending.
Set 1 to this bit will clear it.

Internal OSC Clock Prescalar register.
0: InternalOSC / N;
1: External 32.768KHz OSC.

0 RO 0x0 LOSC_SRC_SEL_STA.
Checking LOSC Clock Source Status. ‘N’ is thﬁlue of

Internal OSC Clock Prescalar R : 0XR@0000014)
Offset:0x8 #egister AL_REG

Bit Read/Write | Default/He i

31:5 / /

4:0 R/W Ox

00000: 1
00001: 2

0 00010: 3
11111: 32

RTC YY-MM-DD Register (Default: 0x00000000)

Offset:0x10 Register Name: RTC_YY_MM_DD_REG
Bit Read/Write | Default/Hex | Description
31:23 |/ / /
22 R/W 0x0 LEAP.
Leap Year.

0: not, 1: Leap year.
This bit cannot set by hardware. It should be set or clear

by software.
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21:16 R/W X YEAR.

Year.

Range from 0~63.
15:12 |/ / /
11:8 R/W X MONTH.

Month.

Range from 1~12.
7:5 / / /
4:0 R/W X DAY.

Day.

Range from 1~31.

Note:
If the written value is not from 1 to 31 in Day Area, it turns into 31 automatically. Month Area and Year Ar

are similar to Day Area.
The number of days in different month may be different.

RTC HH-MM-SS Register (Default: 0x00000000) @
Offset:0x14 Register Name: RTC_HH_M MSSREG&

Bit Read/Write | Default/Hex | Description

31:29 R/W 0x0 WK_NO.
Week numb e

110: Sunday
111:/

/ /
X HOUR.
Range from 0~23
/
X MINUTE.
Range from 0~59
7:6 / / /
5:0 R/W X SECOND.
Range from 0~59

Note: If the written value is not from 0 to 59 in Second Area, it turns into 59 automatically. Minute Area
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and Hour Area are similar to Second Area.

Alarm 0 Counter Register (Default: 0x00000000)

Offset:0x20 Register Name: ALARMO_COUNTER_REG
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0 ALARMO_COUNTER.

Alarm 0 Counter is Based on Second.

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

Alarm 0 Current Value Register

Offset:0x24 Register Name: ALARMO_CUR_VLU_REG
Bit Read/Write | Default/Hex | Description
31:0 RO X ALARMO_CUR_VLU.
Check Alarm 0 Counter Current Values.
Note: If the second is set to 0O, it will be 1 second in fact. '

Alarm 0 Enable Register (Default: 0x00000000)

Offset:0x28 Register Name: ALARMO_ENARB
Bit Read/Write | Default/Hex | Description
31:1 |/ /
0 R/W 0x0
0: disable,
1: enable.
Alar Enable Register (Default: 0x00000000)
fs 2C Register Name: ALARMO_IRQ_EN
Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0x0 ALARMO_IRQ_EN.
Alarm 0 IRQ Enable.
0: disable;
1: enable.

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 146



"Allwinner

Technology System

Alarm 0 IRQ Status Register (Default: 0x00000000)

Offset:0x30 Register Name: ALARMO_IRQ_STA_REG
Bit Read/Write | Default/Hex | Description

31:1 |/ / /

0 R/W 0x0 ALARMO_IRQ_PEND.

Alarm 0 IRQ Pending bit.

0: No effect;

1: Pending, alarm O counter value is reached.

If alarm 0 irq enable is set to 1, the pending bit will be

sent to the interrupt controller.

Alarm 1 Week HH-MM-SS Register (Default: 0x00000000)

A

Offset:0x40 Register Name: ALARM1_WK_HH_MM-SS
Bit Read/Write | Default/Hex | Description '
31:21 |/ / /
20:16 | R/W X HOUR.
Range from 0~23.
15:14 |/ /
13:8 R/W X MINUTE.
7:6 / / é
5:0 R/W X SECOND.

Note: If the written value i

Hour Area are similar

Séco

rom O
ea.

in Second Area, it turns into 59 automatically. Minute Area and

ister (Default: 0x00000000)

Register Name: ALARM1_EN_REG

Default/Hex

Description

/

/

0x0

WK6_ALM1_EN.

Week 6 (Sunday) Alarm 1 Enable.

0: Disable;

1: Enable.

If this bit is set to “1”, only when the Alarm 1 Week
HH-MM-SS register valid bits is equal to RTC HH-MM-SS
register and the register RTC HH-MM-SS bit [31:29] is 6,
the week 6 alarm irq pending bit will be set to “1”.

R/W

0x0

WK5_ALM1_EN.
Week 5 (Saturday) Alarm 1 Enable.
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0: Disable;

1: Enable.

If this bit is set to “1”, only when the Alarm 1 Week
HH-MM-SS register valid bits is equal to RTC HH-MM-SS
register and the register RTC HH-MM-SS bit [31:29] is 5,
the week 5 alarm irq pending bit will be set to “1”.

R/W 0x0 WK4_ALM1_EN.

Week 4 (Friday) Alarm 1 Enable.

0: Disable, 1: Enable.

If this bit is set to “1”, only when the Alarm 1 Week
HH-MM-SS register valid bits is equal to RTC HH-MM-SS
register and the register RTC HH-MM-SS bit [31:29] is 4,
the week 4 alarm irq pending bit will be set to “1”.

R/W 0x0 WK3_ALM1_EN.

Week 3 (Thursday) Alarm 1 Enable.

0: Disable;

1: Enable. ’
If this bit is set to “1”, only when the Alarm
HH-MM-SS register valid bits is equal HH-
register and the register RTC HH-M [31:29]

the week 3 alarm irq pendin 1",
R/W 0x0 WK2_ALM1_EN.
Week 2 (Wedhesda
} Disable;

: Enable
is bi o) “1”, only when the Alarm 1 Week

er valid bits is equal to RTC HH-MM-SS
nd the register RTC HH-MM-SS bit [31:29] is 2,
the week 2 alarm irg pending bit will be set to “1”.

reg

R 0 WK1_ALM1_EN.

Week 1 (Tuesday) Alarm 1 Enable.

0: Disable;

1: Enable.

If this bit is set to “1”, only when the Alarm 1 Week
HH-MM-SS register valid bits is equal to RTC HH-MM-SS
register and the register RTC HH-MM-SS bit [31:29] is 1,
the week 1 alarm irq pending bit will be set to “1”.

R/W 0x0 WKO_ALM1_EN.

Week 0 (Monday) Alarm 1 Enable.

0: Disable;

1: Enable.

If this bit is set to “1”, only when the Alarm 1 Week
HH-MM-SS register valid bits is equal to RTC HH-MM-SS
register and the register RTC HH-MM-SS bit [31:29] is O,
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| ‘ ‘ the week 0 alarm irg pending bit will be set to “1”.

Alarm 1 IRQ Enable Register (Default: 0x00000000)

Offset:0x48 Register Name: ALARM1_IRQ_EN
Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0x0 ALARM1_IRQ_EN.
Alarm 1 IRQ Enable.
0: disable;
1: enable.

Alarm 1 IRQ Status Register (Default: 0x00000000)

Offset:0x4C Register Name: ALARM1_IRQ_STA_REG

Alarm 1 Week (0/1/2/3/4/5/6) IRQ Pendin
0: No effect;
1: Pending, week counter v

Bit Read/Write | Default/Hex | Description 4
31:1 |/ / /
0 R/W 0x0 ALARM1_WEEK_IRQ_PEND. \

If alarm 1 w ing bit will
be sent to th
Alarm Config Regist@r ( ult?
Offset:0x50 Re N ARM_CONFIG_REG
Bit Read/Write | _Defau Des n
31:1 |/ /
0 0x ALARM_WAKEUP.
Configuration of alarm wake up output.
0: disable alarm wake up output;
1: enable alarm wake up output.
LOSC Output Gating Register (Default: 0x00000000)
Offset:0x60 Register Name: LOSC_OUT_GATING_REG
Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0x0 LOSC_OUT_GATING.
Configuration of LOSC output, and no LOSC output by
default.
0: Enable LOSC output gating;
1: Disable LOSC output gating.
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General Purpose Register (Default: 0x00000000))

Offset:0x100+N *Ox4 Register Name: GP_DATA_REGn
(N=0~3)
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0 GP_DATA.
Data [31:0].

Note: general purpose register 0/1/2/3 value can be stored if the VDD_RTC is larger than 1.0v.

GPL Hold Output Register (Default: 0x00000000)

Offset:0x180 Register Name: GPL_HOLD_OUTPUT_REG
Bit Read/Write | Default/Hex | Description
31:12 |/ / /
11 R/W 0x0 GPL11_HOLD_OUTPUT.
Hold the output of GPIOL11 when system'sﬁw ris

changing. The output must be low level (0) or high 1)
or High-Z; any other outputs may not h
0: Hold disable

1: Hold enable

10 R/W 0x0

&
or

9 R/W Ox

Hold the output of GPIOL9 when system’s power is

changing. The output must be low level (0) or high level (1)

or High-Z; any other outputs may not hold on.

0: Hold disable

1: Hold enable

R/W 0x0 GPL8_HOLD_OUTPUT.

Hold the output of GPIOL8 when system’s power is

changing. The output must be low level (0) or high level (1)
or High-Z; any other outputs may not hold on.

0: Hold disable

1: Hold enable

7 R/W 0x0 GPL7_HOLD_OUTPUT.

Hold the output of GPIOL7 when system’s power is
changing. The output must be low level (0) or high level (1)
or High-Z; any other outputs may not hold on.

0: Hold disable
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1: Hold enable

6 R/W 0x0 GPL6_HOLD_OUTPUT.

Hold the output of GPIOL6 when system’s power is
changing. The output must be low level (0) or high level (1)
or High-Z; any other outputs may not hold on.

0: Hold disable

1: Hold enable

5 R/W 0x0 GPL5_HOLD_OUTPUT.

Hold the output of GPIOL5 when system’s power is
changing. The output must be low level (0) or high level (1)
or High-Z; any other outputs may not hold on.

0: Hold disable

1: Hold enable

4 R/W 0x0 GPL4_HOLD_OUTPUT.

Hold the output of GPIOL4 when system’s power is
changing. The outputs must be low level (0) or high level
(1) or High-Z; any other output may not hold on.é

0: Hold disable
1: Hold enable
3 R/W 0x0 GPL3_HOLD_OUTPUT.
Hold the output of GPIO Sys power is
changing. The output must bedlow level(0) o level (1)
. ; on.

oth

2 R/W 0x0
of GPIOL2 when system’s power is
The output must be low level (0) or high level (1)
or High-Z; any other outputs may not hold on.
0: Hold disable
1: Hold enable
x0 GPL1_HOLD_OUTPUT.
Hold the output of GPIOL1 when system’s power is
changing. The output must be low level (0) or high level (1)
or High-Z; any other outputs may not hold on.
0: Hold disable
1: Hold enable
0 R/W 0x0 GPLO_HOLD_OUTPUT.

Hold the output of GPIOLO when system’s power is
changing. The output must be low level (0) or high level (1)
or High-Z; any other outputs may not hold on.

0: Hold disable

1: Hold enable
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VDD RTC Regulation Register (Default: 0x00000004)

Offset:0x190 Register Name: VDD_RTC_REG
Bit Read/Write | Default/Hex | Description

31:3 |/ / /

2:0 R/W 0x100 VDD_RTC_REGU.

These bits are useful for regulating the RTC_VIO from 0.7v
to 1.4v, and the regulation step is 0.1v.
000: 0.7v
001: 0.8v
010: 0.9v
011: 1.0v
100: 1.1v
101:1.2v
110:1.3v
111: 1.4v

IC Characteristic Register (Default: 0x00000000)

Offset:0x1FO0 Register Name: IC_CHARA_REG

Bit Read/Write | Default/Hex | Description
31:0 | R/W 0x0 / i
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3.11 R_Timer

3.11.1 Overview

The R16 supports two general timers: R_timer 0 and R_timer 1, which use the low speed OSC or OSC24M as
clock source.

R_timer 0 and R_timer 1 share a programmable 3-bit pre-scale that provides the division of the clock source.
They can work in auto-reload mode or no-reload mode. When the current value in Current Value Register is
counting down to zero, the timer will generate interrupt if interrupt enable bit is set.
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312 R_INTC

3.12.1 Overview

The interrupt controller has the following feature:

e Controls the nIRQ processor

e Support thirty-one individually maskable interrupt sources
¢ One external NMl interrupt source

e  4-Level priority controller

¢ Six external sources of edge-sensitive or level-sensitive

e  Support fast forcing
It provides handling of up to thirty-two interrupt sources. The 4-level Priority Controller allows the user
define the priority for each interrupt source, thus permitting higher priority interrupts to be servic if a

lower priority interrupt is being treated. The fast forcing feature redirects any internﬂ external so to

provide a fast interrupt rather than a normal interrupt.
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313 R _PWM

3.13.1 Overview

The output of the R_PWM is a toggling signal whose frequency and duty cycle can be modulated by its
programmable registers. Each channel has a dedicated internal 16-bit up counter. If the counter reaches the
value stored in the channel period register, it resets. At the beginning of a count period cycle, the PWMOUT is
set to active state and count from 0.

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

control register.
In R_PWM cycle mode, the output will be a square waveform, the frequency is set to the period register.
R_PWM pulse mode, the output will be a positive pulse or a negative pulse. @
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3.14 R_Watchdog

3.14.1 Overview

The R_watchdog is used to resume the controller operation when it had been disturbed by malfunctions such
as noise and system errors. It features a down counter that allows a watchdog period of up to 16 seconds. It

can generate a general reset or interrupt request. The watchdog generates the reset signal to reset CPUS or the
whole system.
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3.15 System Control

3.15.1 Overview

System

Area Address Size(Bytes)
Al 0x00000000--0x00007FFF 32K
A2 0x00044000--0x00053FFF 64K
CPUO I-Cache 32K
CPUO D-Cache 32K
CPU1 I-Cache 32K
CPU1 D-Cache 32K
CPU2 |-Cache 32K
CPU2 D-Cache 32K
CPU3 I-Cache

CPU3 D-Cache

CPU L2 Cache

Total
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3.15.2 System Control Register List

Module Name Base Address

SRAM 0x01C00000

Register Name Offset Description
SRAM_CTRL_REGO 0x0 SRAM Control Register 0
SRAM_CTRL_REG1 0x4 SRAM Control Register 1
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3.15.3

System Control Register Description

SRAM Control Register 0 (Default: Ox7FFFFFFF)

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

31 / / /

30:0 R/W Ox7fffffff SRAM_C1_MAP.

SRAM Area C1 50K Bytes Configuration by AHB.
0: map to CPU/DMA
1: map to VE

SRAM Control Register 1 (Default: 0x00001300)

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Offset:0x4 Register Name: SRAM_CTRL_REG1
Bit Read/Write | Default/Hex | Description '
31 R/W 0x0 BIST_DMA_CTRL_SEL.
Bist and DMA control select.
0: DMA, 1: Bist.
30:0 |/ / /.
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3.16 Audio CODEC

3.16.1 Overview

The embedded audio codec is a high-quality stereo audio codec with headphone amplifier and is designed for
mobile computing and communications. It provides a stereo DAC for playback and stereo ADC for recording.

It includes the following features:

e  Two audio digital to analog(DAC) channels
- Stereo capless headphone drivers
- Up to 100dB SNR

- Support DAC sample rates from 8KHz to 192KHz
e  Support analog/ digital volume control
e Differential earpiece driver
¢  Two low-noise analog microphone bias outputs ’ @

¢ Analog low-power loop from line-in /microphone/phonein to headphone/earpiece S
e Accessory button press detection
e Support four audio inputs
- Two differential microphone inputs
- Stereo line-in input
- Differential Phonein input
e  Two audio analog-to-digital(ADC) channels
- 94dB SNR '
- Support ADC samp(n to 4
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3.16.2 Signal Description

Signal Name Type Description
HBIAS 0 Headset microphone bias supply
MBIAS 0 Main analog microphone bias supply
PHONEOUTP 0 Phone positive output
PHONEOUTN 0] Phone negative output
MICIN1P | First microphone positive input
MICIN1IN | First microphone negative input
MICIN2P | Second microphone positive input
MICIN2N | Second microphone negative input
PHONEP I Phone positive input
PHONEN I Phone negative input
LINEINL I Line in left input
LINEINR I Line in right input '
HPCOMFB I Headphone common reference feedback
HPCOM 0] Headphone common reference
HPOUTL 0 Headphone Left output
HPOUTR 0] Headphone Right output

Power Description:
VRA1 0]
VRA2 0]
VRP 0]
AVCC I
HPVCCIN I dphone Amplifier Power Supply
HPVCCBP adphone Amplifier Power Bypass
AGND Analog Ground
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3.16.3 Block Diagram
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3.16.4 Audio Codec Register List
Module Name Base Address
AC 0x01C22C00
Register Name Offset Description
DA_CTL 0x000 Digital Audio Control Register
DA_FATO 0x004 Digital Audio Format Register O
DA_FAT1 0x008 Digital Audio Format Register 1
DA_TXFIFO 0x00C Digital Audio TX FIFO Register
DA_RXFIFO 0x010 Digital Audio RX FIFO Register
DA_FCTL 0x014 Digital Audio FIFO Control Register
DA_FSTA 0x018 Digital Audio FIFO Status Register
DA_INT 0x01C Digital Audio Interrupt Control Register
DA_ISTA 0x020 Digital Audio Interrupt Status Register ’
DA_CLKD 0x024 Digital Audio Clock Divide Register
DA_TXCNT 0x028 Digital Audio RX Sample Counter Regis
DA_RXCNT 0x02C Digital Audio TX Sample Counter Regi
DA_TXCHSEL 0x030
DA_TXCHMAP 0x034
DA_RXCHSEL 0x038
DA_RXCHMAP 0x03C
CHIP_AUDIO_RST 0x200 hip So
SYSCLK_CTL 0x2 ¢C
MOD_CLK_ENA 0
MOD_RST_CTL Reset Control Register
SYS_SR_CTRL 0x21 Sys Sample rate & SRC Configuration Register

SYS_SRC_CLK

System SRC Clock Source Select Register

System DVC Mode Select Register

AIF1 BCLK/LRCK Control Register

AIF1 ADCDAT Control Register

AIF1 DACDAT Control Register

AIF1 Digital Mixer Source Select Register

AIF1_VOL_CTRL1 0x250 AIF1 Volume Control 1 Register
AIF1_VOL_CTRL2 0x254 AIF1 Volume Control 2 Register
AIF1_VOL_CTRL3 0x258 AIF1 Volume Control 3 Register
AIF1_VOL_CTRL4 0x25C AIF1 Volume Control 4 Register
AIF1_MXR_GAIN 0x260 AIF1 Digital Mixer Gain Control Register
AIF1_RXD_CTRL 0x264 AIF1 Receiver Data Discarding Control Register
AIF2_CLK_CTRL 0x280 AIF2 BCLK/LRCK Control Register
AIF2_ADCDAT_CTRL 0x284 AIF2 ADCDAT Control Register
AIF2_DACDAT_CTRL 0x288 AIF2 DACDAT Control Register
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AlIF2_MXR_SRC 0x28C AIF2 Digital Mixer Source Select Register
AIF2_VOL_CTRL1 0x290 AIF2 Volume Control 1 Register
AIF2_VOL_CTRL2 0x298 AIF2 Volume Control 2 Register
AlIF2_MXR_GAIN 0x2A0 AIF2 Digital Mixer Gain Control Register
AIF2_RXD_CTRL 0x2A4 AIF2 Receiver Data Discarding Control Register
AIF3_CLK_CTRL 0x2C0 AIF3 BCLK/LRCK Control Register
AIF3_ADCDAT_CTRL | Ox2C4 AIF3 ADCDAT Control Register
AIF3_DACDAT_CTRL | 0x2C8 AIF3 DACDAT Control Register
AIF3_SGP_CTRL 0x2CC AIF3 Signal Path Control Register
AIF3_RXD_CTRL Ox2E4 AIF3 Receiver Data Discarding Control Register
ADC_DIG_CTRL 0x300 ADC Digital Control Register
ADC_VOL_CTRL 0x304 ADC Volume Control Register
ADC_DBG_CTRL 0x308 ADC Debug Control Register
DAC_DIG_CTRL 0x320 DAC Digital Control Register
DAC_VOL_CTRL 0x324 DAC Volume Control Register
DAC_DBG_CTRL 0x328 DAC Debug Control Register
DAC_MXR_SRC 0x330 DAC Digital Mixer Source Select Register
DAC_MXR_GAIN 0x334 DAC Digital Mixer Gain Control Regist
AC_ADC_DAPLSTA 0x400 ADC DAP Left Status Register
AC_ADC_DAPRSTA 0x404 ADC DAP Right Status Register
AC_ADC_DAPLCTRL 0x408
AC_ADC_DAPRCTRL 0x40C
AC_ADC_DAPLTL 0x410
AC_ADC_DAPRTL 0x414 &ADC DA
AC_ADC_DAPLHAC 0x4

AC_ADC_DAPLLAC

Average Coef Register

AC_ADC_DAPRHAC

P Right High Average Coef Register

C DA | 3
DAP ¥
ADCDAP Right Low Average Coef Register

ADC DAP Left Decay Time Register

ADC DAP Left Attack Time Register

ADC DAP Right Decay Time Register

ADC DAP Right Attack Time Register

ADC DAP Noise Threshold Register

ADC DAP Left Input Signal High Average Coef Register

AC_ADC_DAPLLNAC 0x440 ADC DAP Left Input Signal Low Average Coef Register
AC_ADC_DAPRHNAC | 0x444 ADC DAP Right Input Signal High Average Coef Register
AC_ADC_DAPRLNAC | 0x448 ADC DAP Right Input Signal Low Average Coef Register
AC_DAPHHPFC 0x44C ADC DAP High HPF Coef Register

AC_DAPLHPFC 0x450 ADC DAP Low HPF Coef Register

AC_DAPOPT 0x454 ADC DAP Optimum Register

AC_DAC_DAPCTRL 0x480 DAC DAP Control Register

AC_DAC_DAPHHPFC 0x484 DAC DAP High HPF Coef Register

AC_DAC_DAPLHPFC 0x488 DAC DAP Low HPF Coef Register
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AC_DAC_DAPLHAVC | 0x48C DAC DAP Left High Energy Average Coef Register
AC_DAC_DAPLLAVC 0x490 DAC DAP Left Low Energy Average Coef Register
AC_DAC_DAPRHAVC | 0x494 DAC DAP Right High Energy Average Coef Register
AC_DAC_DAPRLAVC | 0x498 DAC DAP Right Low Energy Average Coef Register
AC_DAC_DAPHGDEC | 0x49C DAC DAP High Gain Decay Time Coef Register
AC_DAC_DAPLGDEC | Ox4A0 DAC DAP Low Gain Decay Time Coef Register
AC_DAC_DAPHGATC | Ox4A4 DAC DAP High Gain Attack Time Coef Register
AC_DAC_DAPLGATC 0x4A8 DAC DAP Low Gain Decay Time Coef Register
AC_DAC_DAPHETHD | Ox4AC DAC DAP High Energy Threshold Register
AC_DAC_DAPLETHD 0x4B0 DAC DAP Low Energy Threshold Register
AC_DAC_DAPHGKPA | 0x4B4 DAC DAP High Gain K Parameter Register
AC_DAC_DAPLGKPA 0x4B8 DAC DAP Low Gain K Parameter Register
AC_DAC_DAPHGOPA | 0x4BC DAC DAP High Gain Offset Parameter Register
AC_DAC_DAPLGOPA | 0x4C0 DAC DAP Low Gain Offset Parameter Register
AC_DAC_DAPOPT 0x4C4 DAC DAP Optimum Register
AGC_ENA 0x4D0 AGC Enable Register
DRC_ENA 0x4D4 DRC Enable Register
SRC1_CTRL1 0x4EQ SRC1 Control 1 Register
SRC1_CTRL2 Ox4E4 SRC1 Control 2 Register
SRC1_CTRL3 Ox4E8 SRC1 Control 3 Register
SRC1_CTRL4 Ox4EC SRC1 Control 4 Register
SRC2_CTRL1 0x4F0 SRC2 Con
SRC2_CTRL2 0x4F4 SRC2 Contral2 R
SRC2_CTRL3 0x4F8 SRC2 C
SRC2_CTRL4
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3.16.5 Audio Codec Register Description

I2S_AP Control Register

Register Name: DA_CTL
Offset: 0x000 Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
31:9 |/ / /
SDO_EN
0: Disable
R/W 0 1: Enable
/ / /
ASS
Audio sample select when TX FIFO under run

0: Sending zero
6 R/W 0 1: Sending last audio sample '

MS

Master Slave Select
0: Master

5 R/W 0 1: Slave

PCM
0: 12S Interfa

4 R/W 0 P PCM In

When set ‘1", connecting the SDO with the SDI in Master
3 0 mode.

TXEN

Transmitter Block Enable

0: Disable

R/W 0 1: Enable

RXEN

Receiver Block Enable

0: Disable

1 R/W 0 1: Enable

GEN

Globe Enable

A disable on this bit overrides any other block or channel

enables and flushes all FIFOs.
0: Disable
0 R/W 0 1: Enable
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I2S AP Format Register 1

Register Name: DA_FATO

Offset: 0x004 Default Value: 0x0000_000C

Bit

Read/Write

Default/Hex

Description

31:8

/

/

/

R/W

LRCP

Left/ Right Clock Parity
0: Normal

1: Inverted

In DSP/ PCM mode

0: MSB is available on 2nd BCLK rising edge after LRC rising

edge

1: MSB is available on 1st BCLK rising edge after LRC rising

edge

R/W

. 4

BCP
BCLK Parity
0: Normal

1: Inverted

5:4

R/W

0x3

SR
Sample Resolution

\S

00: 16 BCLK
01: 20 BCLK
10: 24 BCLK
11: 32 BCLK

R/W

FMT

Serial Data Format

00: Standard 12S Format
01: Left Justified Format
10: Right Justified Format
11: Reserved
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Offset: 0x008

Register Name: DA_FAT1
Default Value: 0x0000_4020

Bit

Read/Write

Default/Hex | Description

31:15

/

/ /

14:12

R/W

PCM_SYNC_PERIOD

PCM SYNC Period Clock Number
000: 16 BCLK period

001: 32 BCLK period

010: 64 BCLK period

011: 128 BCLK period

100: 256 BCLK period

0x4 Others : Reserved

11

R/W

PCM_SYNC_OUT
PCM Sync Out

0: Enable PCM_SYNC output in Master mode
1: Suppress PCM_SYNC whilst keepi
0 Some Codec utilize this to enter a lo

&

CLK
state.

10

R/W

PCM Out Mute
Write 1 force PCM_ to

R/W

R/W

nd (only for 16 bits slot)
0: Zeros or audio gain padding at LSB position

1: Sign extension at MSB position

companding sample.

0 extension.

When writing the bit is 0, the unused bits are audio gain for
13-bit linear sample and zeros padding for 8-bit

When writing the bit is 1, the unused bits are both sign

7:6

R/W

S|

Slot Index

00: the 1st slot
01: the 2nd slot
10: the 3rd slot
0 11: the 4th slot

R/W

SW
Slot Width
1 0: 8 clocks width
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1: 16 clocks width
Notes: For A-law or u-law PCM sample, if this bit is set to 1,
eight zero bits are following with PCM sample.

R/W

SSYNC

Short Sync Select

0: Long Frame Sync

1: Short Frame Sync

It should be set ‘1’ for 8 clocks width slot.

3:2

R/W

RX_PDM

PCM Data Mode

00: 16-bits Linear PCM
01: 8-bits Linear PCM
10: 8-bits u-law

11: 8-bits A-law

1:0

R/W

TX_PDM

PCM Data Mode

00: 16-bits Linear PCM
01: 8-bits Linear PCM
10: 8-bits u-law

11: 8-bits A-law

I2S_AP TX FIFO register

Offset: 0x00C

Bit

Default/Hex

Def

12S

FIFO register

Transmitting left, right channel sample data should be
written this register one by one. The left channel sample

data is first and then the right channel sample.

Offset: 0x010

Register Name: DA_RXFIFO
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:0

RX_DATA

RX Sample

Host can get one sample by reading this register. The left
channel sample data is first and then the right channel

sample.
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I2S_AP FIFO Control Register

Offset: 0x014

Register Name: DA_FCTL
Default Value: 0x0004_00F0

Bit Read/Write | Default/Hex | Description
FIFOSRC
TX FIFO source select
0: APB bus
31 R/W 0 1: Reserved
30:26 | / / /
FTX
25 R/W 0 Write ‘1’ to flush TX FIFO, self clear to ‘0"
FRX
24 R/W 0 Write ‘1’ to flush RX FIFO, self clear to ‘0’.
23:19 |/ / /
TXTL
TX FIFO Empty Trigger Level ’
Interrupt and DMA request trigger level for TXF rmal
condition
18:12 | R/W 0x40 Trigger Level = TXTL
11:10 | / / /
RXTL
RX FIFO Tri
questgtrigger level for RXFIFO normal
9:4 R/W Ox
/ /
TX FIFO Input Mode (Mode 0, 1)
0: Valid data at the MSB of TXFIFO register
1: Valid data at the LSB of TXFIFO register
Example for 20-bits transmitted audio sample:
Mode 0: FIFO_I[23:0] = {4’h0, TXFIFO[31:12]}
R/W 0 Mode 1: FIFO_I[23:0] = {4’h0, TXFIFO[19:0]}
RXOM
RX FIFO Output Mode (Mode 0, 1, 2, 3)
00: Expanding ‘0’ at LSB of DA_RXFIFO register.
01: Expanding received sample sign bit at MSB of
DA_RXFIFO register.
10: Truncating received samples at high half-word of
DA_RXFIFO register and low half-word of DA_RXFIFO
register is filled by ‘0.
11: Truncating received samples at low half-word of
1:0 R/W 0 DA_RXFIFO register and high half-word of DA_RXFIFO
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register is expanded by its sign bit.

Example for 20-bits received audio sample:

Mode 0: RXFIFO[31:0] = {FIFO_0[19:0], 12’h0}

Mode 1: RXFIFO[31:0] = {12{FIFO_O[19]}, FIFO_0[19:01}
Mode 2: RXFIFO[31:0] = {FIFO_0[19:4], 16’h0}

Mode 3: RXFIFO[31:0] = {16{FIFO_O[19], FIFO_0[19:4]}

I2S_AP FIFO Status Register

Offset: 0x018

Register Name: DA_FSTA
Default Value: 0x1080_0000

Bit Read/Write | Default/Hex | Description
31:29 | / / /
TXE
TX FIFO Empty
0: No room for new sample in TX FIFO
1: More than one room for new sample in 1¢F (>=
28 R 1 word)
27:224 |/ / /
TXE_CNT
23:16 | R 0x80 TX FIFO Empty Space Word
159 |/ / /
0
R 0 mple in RX FIFO (>= 1 word)
/ /
6:0 R RX FIFO Available Sample Word Counter

Interrupt Control Register

Register Name: DA_INT
Default Value: 0x0000_0000

Read/Write

Default/Hex

Description

/

/

/

R/W

TX_DRQ

TX FIFO Empty DRQ Enable
0: Disable

1: Enable

R/W

TXUI_EN

TX FIFO Under run Interrupt Enable
0: Disable

1: Enable
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TXOI_EN

TX FIFO Overrun Interrupt Enable

0: Disable

1: Enable

When set to ‘1’, an interrupt happens when writing new
5 R/W 0 audio data if TX FIFO is full.

TXEI_EN

TX FIFO Empty Interrupt Enable

0: Disable

4 R/W 0 1: Enable

RX_DRQ

RX FIFO Data Available DRQ Enable

0: Disable

1: Enable

When set to ‘1’, RXFIFO DMA Request line is asserted if Data
3 R/W 0 is available in RX FIFO.

RXUI_EN

RX FIFO Under run Interrupt Enable
0: Disable

2 R/W 0 1: Enable

RXOI_EN

RX FIFO Overrun Inte
0: Disable
1: Enabl

1 R/W 0

ble Interrupt Enable

atus Register

Register Name: DA_ISTA

Default Value: 0x0000_0010
Read/Write | Default/Hex | Description

/ / /

TXU_INT

TX FIFO Under run Pending Interrupt
0: No Pending Interrupt

6 R/W 0 1: FIFO Under run Pending Interrupt
TXO_INT

TX FIFO Overrun Pending Interrupt

0: No Pending Interrupt
1: FIFO Overrun Pending Interrupt
5 R/W 0 Write ‘1’ to clear this interrupt
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R/W

TXE_INT

TX FIFO Empty Pending Interrupt

0: No Pending IRQ

1: FIFO Empty Pending Interrupt

Write ‘1’ to clear this interrupt or automatic clear if
interrupt condition fails.

/ /

R/W

RXU_INT

RX FIFO Under run Pending Interrupt
0: No Pending Interrupt

1:FIFO Under run Pending Interrupt
0 Write 1 to clear this interrupt

R/W

RXO_INT

RX FIFO Overrun Pending Interrupt
0: No Pending IRQ

1: FIFO Overrun Pending IRQ

0 Write ‘1’ to clear this interrupt

R/W

RXA_INT
RX FIFO Data Available Pending Interr
0: No Pending IRQ

1: Data Available Pending IRQ

Write ‘1’ to clear ic clear if

I2S_AP Clock Divi

Offset: 0x024

Bit

Read/

Description

/

R/W

MCLKO_EN

0: Disable MCLK Output

1: Enable MCLK Output

Notes: Whether in Slave or Master mode, when this bit is
set to 1, MCLK should be output.

6:4

R/W

BCLKDIV

BCLK Divide Ratio from MCLK
000: Divide by 2 (BCLK = MCLK/2)
001: Divide by 4

010: Divide by 6

011: Divide by 8

100: Divide by 12

101: Divide by 16

0 110: Divide by 32
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111: Divide by 64

3:0

R/W

MCLKDIV
MCLK Divide Ratio from Audio PLL Output
0000: Divide by 1
0001: Divide by 2
0010: Divide by 4
0011: Divide by 6
0100: Divide by 8
0101: Divide by 12
0110: Divide by 16
0111: Divide by 24
1000: Divide by 32
1001: Divide by 48
1010: Divide by 64
Others : Reserved

12S_AP TX Counter register

Offset: 0x028

Register Name: DA_TXCNT
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:0

R/W

ergof ding into TXFIFO. When

O by DMA or by host 10, the TX
gister increases by one. The TX sample
can be set to any initial valve at any time.
en updated by the initial value, the counter register

should count on base of this initial value.

nter register

Offs

0x02C

Register Name: DA_RXCNT
Default Value: 0x0000_0000

Read/Write

Default/Hex

Description

31:.0

R/W

RX_CNT

RX Sample Counter

The audio sample number of writing into RXFIFO. When
one sample is written by 12S_AP Engine, the RX sample
counter register increases by one. The RX sample counter
register can be set to any initial valve at any time. After
been updated by the initial value, the counter register
should count on base of this initial value.
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I2S_AP TX Channel Select register

Register Name: DA_TXCHSEL
Offset: 0x030 Default Value: 0x0000_0001
Bit Read/Write | Default/Hex | Description

31:3 |/ / /

TX_CHSEL

TX Channel Select

0: 1-ch

1: 2-ch

2:3-ch

2:0 R/W 1 3:4-ch

12S_AP TX Channel Mapping Register

Register Name: DA_TXCHMAP

Offset: 0x034 Default Value: 0x7654_3210
Bit Read/Write | Default/Hex | Description

31:15 | / / /

14:12 | R/W 3 TX_CH3_MAP

TX Channel3 Mapping
000: 1* sample

11 /
10:8 R/W TX_CH2_MAP

TX Channel2 Mapping
000: 1* sample

001: 2™ sample

010: 3" sample

011: 4™ sample

1xx: Reserved

/ / /

6:4 R/W 1 TX_CH1_MAP

TX Channell Mapping
000: 1* sample

001: 2" sample

010: 3" sample

011: 4™ sample

1xx: Reserved
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3 / / /
2:0 R/W 0 TX_CHO_MAP

TX Channel0 Mapping
000: 1* sample

001: 2™ sample

010: 3 sample

011: 4™ sample

1xx: Reserved

I2S_AP RX Channel Select register

Register Name: DA_RXCHSEL
Offset: 0x038 Default Value: 0x0000_0001
Bit Read/Write | Default/Hex | Description

31:3 |/ / /

RX_CHSEL

RX Channel Select

0: 1-ch

1: 2-ch

2:3-ch

3:4-ch

2:0 R/W 1 'Others:

Re

Re Name: DA_RXCHMAP
Default Value: 0x0000_3210
Description

/

RX_CH3_MAP

RX Channel3 Mapping

000: 1* sample

001: 2" sample

010: 3" sample

011: 4™ sample

Others: Reserved

11 / / /

10:8 R/W 2 RX_CH2_MAP

RX Channel2 Mapping

000: 1* sample

001: 2™ sample

010: 3" sample

12S_AP RX Chan

Offset: 0x03C
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011: 4™ sample
Others: Reserved

/

R/W

1 RX_CH1_MAP
RX Channell Mapping
000: 1* sample

001: 2" sample

010: 3" sample

011: 4" sample
Others: Reserved

/ /

R/W

0 RX_CHO_MAP
RX Channel0 Mapping
000: 1* sample

001: 2™ sample

010: 3" sample

011: 4" sample
Others: Reserved

Chip Soft Reset Register

Offset: 0x200

Bit

Read/Write

Default Valt

Descrip

Default/Hex

31:16 |/

Register Name: SYSCLK_CTL
Default Value: 0x0000_0000

Default/Hex | Description

/ /

11

AIF1CLK_ENA
AIF1CLK Enable
0: Disable

1: Enable

0x0

10

0x0 Reserved

9:8

R/W

AIF1CLK_SRC
AIF1CLK Source Select
0x0 00: MLCK1

01: Reserved

1X: pll2_1x

R/W

0x0 AIF2CLK_ENA
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AIF2CLK Enable
0: Disable
1: Enable

6 R/W 0x0 Reserved

AIF2CLK_SRC
AIF2CLK Source Select
5:4 R/W 0x0 00: MLCK1

01: Reserved

1X: pll2_1x

SYSCLK_ENA
SYSCLK Enable
0: Disable
1: Enable

3 R/W 0x0

2:1 R/W 0x0 Reserved

SYSCLK_SRC

System Clock Source Select
0 R/W 0x0
/ 0: AIF1CLK '

1: AIF2CLK

Module Clock Control Register

Register Name: MOD

Offset: 0x210 Default Valt

Bit Read/Write | Default/Hex

31:16 | R/W
BIT15-AlF1
BIT14-AlF2
BIT13-AIF3
BIT12-Reserved
BIT11-SRC1
BIT10-SRC2

15: R/W 0x0000 BIT9-Reserved

BIT8-Reserved
BIT7-HPF & AGC
BIT6-HPF & DRC
BIT5-Reserved
BIT4-Reserved
BIT3-ADC Digital
BIT2-DAC Digital
BIT1-Reserved
BITO-Reserved
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Module Reset Control Register

Register Name: MOD_RST_CTL

Offset: 0x214 Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
31:16 | R/W 0x0 Reserved

Module reset control
0-Reset asserted
1-Reset de-asserted
BIT15-AlF1
BIT14-AlF2
BIT13-AIF3
BIT12-Reserved
BIT11-SRC1
BIT10-SRC2

15:0 R/W 0x0 BIT9-Reserved
BIT8-Reserved
BIT7-HPF & AGC
BIT6-HPF & DRC
BIT5-Reserved
BIT4-Reserved

configuration Register

System Samg

Register Name: SYS_SR_CTRL
Default Value: 0x0000_0000
Default/Hex | Description

/ /

AIF1_FS

AlIF1 Sample Rate

0000: 8KHz

0001: 11.025KHz

0010: 12KHz

15:12 R/W 0x0 0011: 16KHz

0100: 22.05KHz

0101: 24KHz

0110: 32KHz

0111: 44.1KHz

1000: 48KHz
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1001: 96KHz
1010: 192KHz
Other: Reserved

AIF2_FS

AIF2 Sample Rate
0000: 8KHz
0001: 11.025KHz
0010: 12KHz
0011: 16KHz
0100: 22.05KHz
0101: 24KHz
0110: 32KHz

11:8 R/W 0x0

SRC1_ENA

SRC1 Enable. SRC1 Performs sampl
3 R/W 0x0 digital audio input to the AW1653.
0: Disable
1: Enable

0111: 44.1KHz

1000: 48KHz

1001: 96KHz

1010: 192KHz

Other: Reserved ' @
of

2 R/W

digital audio output from the AW1653.
0: Disable

1: Enable

SRC2_SRC

To which the converted data will be output.
0: AIF1 ADC Timeslot 0

1: AIF2 ADC

0 0x0

System SRC Clock Source Select Register

Register Name: SYS_SRC_CLK

Offset: 0x21C
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
312 |/ / /
SRC_CLK_SLT
1.0 R/W 0x0 - -
System SRC module output clock source select
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00: normal mode

01: srcl output sample rate select DAC clk
10: src2 input sample rate select ADC clk
11: reserved

AlIF1 BCLK/LRCK Control Register

Offset: 0x240

Register Name: AIF1CLK_CTRL
Default Value: 0x0000_0000

Bit Read/Write

Default/Hex | Description

15 R/W

AIF1_MSTR_MOD
0x0 AIF1 Audio Interface mode select
X
0 = Master mode

1 = Slave mode

14 R/W

AIF1_BCLK_INV
AIF1 BCLK Polarity
0: Normal

0x0

1: Inverted

13 R/W

AIF1_LRCK_INV
AIF1 LRCK Polarity
0: Normal

0x0

1: Inverted

)

0100: AIF1CLK/8
0101: AIF1CLK/12
0110: AIF1CLK/16
0111: AIF1CLK/24
1000: AIF1CLK/32
1001: AIF1CLK/A8
1010: AIF1CLK/64
1011: AIF1CLK/96
1100: AIF1CLK/128
1101: AIF1CLK/192
1110: Reserved
1111: Reserved

0x0

8:6 R/W

AIF1_LRCK_DIV
Select the BCLK1/LRCK ratio
000: 16
001: 32

0x0
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010: 64

011:128

100: 256

1xx: Reserved
AIF1_WORD_SIZ

AIF1 digital interface word size
00: 8bit

01: 16bit

10: 20bit

11: 24bit

AIF1_DATA_FMT

AIF digital interface data format
00: 12S mode

01: Left mode

10: Right mode

11: DSP mode
DSP_MONO_PCM

DSP Mono mode select

5:4 R/W 0x0

3:2 R/W 0x0

1 R/W 0x0
0: Stereo mode select

1: Mono mode select
AIF1_TDMM_ENA

AlIF1 TDM Mode ena
0: Disable
1: Enabl

L 4

AlF1 ADCDAT Co e

0 R/W 0x0

r Name: AIF1_ADCDAT_CTRL
Default Value: 0x0000_0000

Description

AIF1_ADOL_ENA

AIF1 ADC Timeslot O left channel enable
0: Disable

1: Enable

AIF1_ADOR_ENA

AIF1 ADC Timeslot 0 right channel enable
0: Disable

1: Enable

AIF1_ADI1L_ENA

AIF1 ADC Timeslot 1 left channel enable
0: Disable

1: Enable

AIF1_AD1R_ENA

AIF1 ADC Timeslot 1 right channel enable

Offset: 0x244

14 R/W 0x0

13 R/W 0x0

12 R/W 0x0

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 182



" Allwinner
Technology

System

0: Disable

1: Enable
AIF1_ADOL_SRC
AIF1 ADC Timeslot 0 left channel data source select
00: AIF1 ADOL

01: AIF1 ADOR

10: (AIF1 ADOL+AIF1 ADOR)

11: (AIF1 ADOL+AIF1 ADOR)/2

AIF1_ADOR_SRC

AIF1 ADC Timeslot 0 right channel data source select
00: AIF1 ADOR

01: AIF1 ADOL

10: (AIF1 ADOL+AIF1 ADOR)

11: (AIF1 ADOL+AIF1 ADOR)/2

AIF1_AD1L_SRC

AIF1 ADC Timeslot 1 left channel data source select
00: AIF1 ADC1L ;
01: AIF1 ADC1R

10: (AIF1 ADC1L+AIF1 ADC1R)
11: (AIF1 ADC1L+AIF1 ADC1R)/2

AIF1_AD1R_SRC
AIF1 ADC Timeslot 1 tight nnel a so elect
54 | R/W 0x0 :
: A R)

#AIF1 ADCIR)/2

11:10 | R/W 0x0

9:8 R/W 0x0

7:6 R/W 0x0

DC Companding enable(8-bit mode only)
0: Disable

1: Enable
AIF1_ADUL_ENA

AIF1ADC Companding mode select

0: A-law

1: u-law

AIF1_SLOT_SIZ

Select the slot size(only in TDM mode)
00: 8

01:16

10: 32

11: Reserved

3 R/W

2 0x0

1:0 R/W 0x0

AlIF1 DACDAT Control Register

‘ Offset: 0x248 ‘ Register Name: AIF1_DACDAT_CTRL
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Default Value: 0x0000_0000

Bit Read/Write Default/Hex | Description

AIF1_DAOL_ENA

AIF1 DAC Timeslot O left channel enable
0: Disable

1: Enable

15 R/W 0x0

AIF1_DAOR_ENA
AIF1 DAC Timeslot O right channel enable
0: Disable

1: Enable

14 R/W 0x0

AIF1_DA1L_ENA
AIF1 DAC Timeslot 1 left channel enable
0: Disable
1: Enable

13 R/W 0x0

AIF1_DA1R_ENA

AIF1 DAC Timeslot 1 right channel enable

12 R/W 0x0 _ & ’
0: Disable

1: Enable

AIF1_DAOL_SRC
AIF1 DAC Timeslot O left channel d
00: AIF1 DAOL

01: AIF1 DAOR

e select

11:10 | R/W 0x0

9:8 R/W
0 1 DAOL

10: (AIF1 DAOL+AIF1 DAOR)

11: (AIF1 DAOL+AIF1 DAOR)/2

AIF1_DA1L_SRC

AIF1 DAC Timeslot 1 left channel data source select
00: AIF1 DA1L

01: AIF1 DA1R

10: (AIF1 DA1L+AIF1 DA1R)

11: (AIF1 DA1L+AIF1 DA1R)/2

7:6 R 0x0

AIF1_DA1R_SRC

AIF1 DAC Timeslot 1 right channel data source select
00: AIF1 DA1R

01: AIF1 DA1L

10: (AIF1 DA1L+AIF1 DA1R)

11: (AIF1 DA1L+AIF1 DA1R)/2

5:4 R/W 0x0

AIF1_DACP_ENA

3 R/W 0x0 . .
AIF1 DAC Companding enable(8-bit mode only)
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00: Disable
01: Enable

R/W

0x0

AIF1_DAUL_ENA

AIF1 DAC Companding mode select
0: A-law

1: u-law

R/W

0x0

Reserved

R/W

0x0

AIF1_LOOP_ENA
AIF1 loopback enable
0: No loopback

1: Loopback(ADCDAT1 data output to DACDAT1 data input)

AIF1 Digital Mixer Source Select Register

Offset: 0x24C

Register Name: AIF1_MXR_SRC
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

15:12

R/W

0x0

AIF1_ADOL_MXL_SRC
AIF1 ADC Timeslot 0 left channel
0: Disable 1: Enable
Bit15: AIF1 DAOL data
Bit14: AIF2 DACL da

o

11:8

R/W

R/W

“Enable
IF1 DAOR data
Bit10: AIF2 DACR data
Bit9: ADCR data
Bit8: AIF2 DACL data

0x0

AIF1_AD1L_MXR_SRC

AIF1 ADC Timeslot 1 left channel mixer source select
0: Disable 1: Enable

Bit7: AIF2 DACL data

Bit6: ADCL data

5:4

R/W

0x0

Reserved

3:2

R/W

0x0

AIF1_AD1R_MXR_SRC

AIF1 ADC Timeslot 1 right channel mixer source select
0: Disable 1: Enable

Bit3: AIF2 DACR data

Bit2: ADCR data

1:0

R/W

0x0

Reserved
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Offset: 0x250

Register Name: AIF1_VOL_CTRL1
Default Value: 0x0000_AOAO

Bit

Read/Write

Default/Hex | Description

15:8

R/W

AIF1_ADOL_VOL

AIF1 ADC Timeslot 0 left channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute

0x01:-119.25dB

OXAD | e

0x9F = -0.75dB

0xAO0 = 0dB

0xA1 =0.75dB

OxFF = 71.25dB

7:0

R/W

AIF1_ADOR_VOL
AlIF1 ADC Timeslot 0 right channel volume

4

(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute
0x01: -119.25dB

0xAO0

A

AlIF1 Volu

contro

egister

Register Name: AIF1_VOL_CTRL2
Default Value: 0x0000_AOAQ

Default/Hex Description

15:8

R/W

AIF1_AD1L_VOL

AIF1 ADC Timeslot 1 left channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute

0x01: -119.25dB

OXAOD | e

0x9F = -0.75dB

0xAO0 = 0dB

0xAl =0.75dB

OxFF = 71.25dB
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7:0 R/W

AIF1_AD1R_VOL

AIF1 ADC Timeslot 1 right channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute

0x01:-119.25dB

OXAO0 | e
0x9F =-0.75dB
0xAO = 0dB

0xAl =0.75dB

OxFF = 71.25dB

AlIF1 Volume Control 3 Register

e

Register Name: AIF1_VOL_CTRL3
Offset: 0x258
Default Value: 0x0000_AOAO
Bit Read/Write | Default/Hex Description
AIF1_DAOL_VOL
AIF1 DAC Timeslot O left channel vol
(-119.25dB To 71.25dB, 0.75dB/Ste
0x00: Mute
0x01: -119.25dB
15:8 | R/W 0xAO e
AIF1_DAOR_VOL
AIF1 DAC Timeslot 0 right channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute
0x01:-119.25dB
7:0 R/W OXA0 | e
0x9F = -0.75dB
0xAOQ = 0dB
0xAl=0.75dB
OxFF = 71.25dB

AlIF1 Volume Control 4 Register

Offset: 0x25C

Register Name: AIF1_VOL_CTRL4
Default Value: 0x0000_AOAQ
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Bit Read/Write

Default/Hex

Description

15:8 R/W

OxAO0

AIF1_DA1L_VOL
AIF1 DAC Timeslot 1 left channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute

0x01:-119.25dB

0x9F = -0.75dB

0xAO0 = 0dB

0xAl=0.75dB

OxFF = 71.25dB

7:0 R/W

0xAO0

AIF1_DA1R_VOL

AIF1 DAC Timeslot 1 right channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute
0x01: -119.25dB
0x9F = -0.75dB
0OxAO0 = 0dB
0xA1 =0.75dB
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AlIF1 Digital Mixer Gain Control Register

Register Name: AIF1_MXR_GAIN

Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description

AIF1_ADOL_MXR_GAIN

AIF1 ADC Timeslot 0 left channel mixer gain control
0:0dB 1:-6dB

15:12 | R/W 0x0 Bit15: AIF1 DAOL data

Bit14: AIF2 DACL data

Bit13: ADCL data

Bit12: AIF2 DACR data
AIF1_ADOR_MXR_GAIN
AIF1 ADC Timeslot 0 right channel mixer gain control
0:0dB 1:-6dB
11:8 | R/W 0x0 Bit11: AIF1 DAOR data ’ @

Offset: 0x260

Bit10: AIF2 DACR data
Bit9: ADCR data
Bit8: AIF2 DACL data

AIF1_AD1L_MXR_GAIN
AIF1 ADC Timeslot 1left channel r gai trol
7:6 R/W 0x0 :

5:4 R/W 0x

XR_GAIN
DC Timeslot 1 right channel mixer gain control
0:0dB 1:-6dB
Bit3: AIF2 DACR data
Bit2: ADCR data

Reserved

Receiver Data Discarding Control Register

Register Name: AIF1_RXD_CTRL

Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description

After data receiving progress begins, the first N-data will

Offset: 0x264

be discarded. N defined as follows:
0x00: None discarded

15:8 R/W 0x0 ]
0x01: 1-data discarded

OxFF: 255-data discarded
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Reserved

|70 | R/W | 0x0

AlIF2 BCLK/LRCK Control Register

Register Name: AIF2_CLK_CTRL
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description

AIF2_MSTR_MOD

AIF2 Audio Interface mode select

Offset: 0x280

15 R/W 0x0
0 = Master mode

1 = Slave mode
AIF2_BCLK_INV
AlIF2 BCLK Polarity
0: Normal

14 R/W 0x0

1: Inverted
AIF2_LRCK_INV
AIF2 LRCK Polarity
0: Normal

13 R/W 0x0

1: Inverted

AIF2_BCLK_DIV
Select the AIF2CLK/BCLK2
0000: AIF2CLK/1

12:9 R/W x0
0111: AIF2CLK/24

1000: AIF2CLK/32
1001: AIF2CLK /48
1010: AIF2CLK /64
1011: AIF2CLK/96
1100: AIF2CLK/128
1101: AIF2CLK/192
1110: Reserved
1111: Reserved
AIF2_LRCK_DIV
Select the BCLK2/LRCK2 ratio
000: 16

8:6 R/W 0x0 001: 32

010: 64

011:128

100: 256
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1xx: Reserved
AIF2_WORD_SIZ
AIF2 digital interface world length

00: 8bit

01: 16bit

10: 20bit

11: 24bit

AIF2_DATA_FMT

AIF digital interface data format

00: 12S mode

01: Left mode

10: Right mode

11: DSP mode

AIF2_MONO_PCM

AIF2 Mono PCM mode select

0: Stereo mode select

1: Mono mode select ’
0 R/W 0x0 Reserved

5:4 R/W 0x0

3:2 R/W 0x0

1 R/W 0x0

AlIF2 ADCDAT Control Register

Offset: 0x284

Bit Read/Write | Default/Hex

15 R/W 0x

13 le

AIF2_ADCR_EN

AIF2 ADC right channel enable

0: Disable

1: Enable

13:12 0x0 Reserved

AIF2_ADCL_SRC

AIF2 ADC left channel data source select
00: AIF2 ADCL

01: AIF2 ADCR

10: (AIF2 ADCL+AIF2 ADCR)

11: (AIF2 ADCL+AIF2 ADCR)/2
AIF2_ADCR_SRC

AIF2 ADC right channel data source select
9:8 R/W 0x0 00: AIF2 ADCR

01: AIF2 ADCL

10: (AIF2 ADCL+AIF2 ADCR)

11:10 | R/W 0x0
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11: (AIF2 ADCL+AIF2 ADCR)/2

7:4

R/W

0x0

Reserved

R/W

0x0

AIF2_ADCP_ENA

AIF2 ADC Companding enable(8-bit mode only)
00: Disable

01: Enable

R/W

0x0

AIF2_ADUL_ENA

AIF2 ADC Companding mode select
0: A-law

1: u-law

/

R/W

0x0

AIF2_LOOP_EN
AIF2 loopback enable
0: No loopback

1: Loopback(ADCDAT2 data output to DACDAT2 data input)

AlIF2 DACDAT Control Register

Offset: 0x288

Register Name: AIF2_DACDAT_CTRL
Default Value: 0x0000_0000

&

Bit

Read/Write

Default/Hex

Description

15

R/W

0x0

channel enable

Reserved

AIF2_DACL_SRC

AIF2 DAC left channel data source select
00: AIF2 DACL

01: AIF2 DACR

10: (AIF2 DACL+AIF2 DACR)

11: (AIF2 DACL+AIF2 DACR)/2

AIF2_DACR_SRC
AIF2 DAC right channel data source select
00: AIF2 DACR

9:8 R/W 0x0
01: AIF2 DACL
10: (AIF2 DACL+AIF2 DACR)
11: (AIF2 DACL+AIF2 DACR)/2
7:4 R/W 0x0 Reserved
R/W 0x0 AIF2_DACP_ENA
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00: Disable
01: Enable

AIF2 DAC Companding enable(8-bit mode only)

R/W

AIF2_DAUL_ENA

AIF2 DAC Companding mode select
0: A-law

1: u-law

0x0

R/W

0x0 Reserved

R/W

0x0 /

AIF2 Digital Mixer Source Select Register

Offset: 0x28C

Register Name: AIF2_MXR_SRC
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex Description

15:12

R/W

AIF2_ADCL_MXR_SRC

0: Disable 1:Enable

0x0 Bit15: AIF1 DAOL data
Bit14: AIF1 DA1L data
Bit13: AIF2 DACR data

AIF2 ADC left channel mixer source select

o\

11:8

R/W

DA1R data
: AIF2 DACL data
Bit8: ADCR data

ixer'source select

7:0

AlF2

Reserved

Control 1 Register

1 0x290

Register Name: AIF2_VOL_CTRL1
Default Value: 0x0000_AOAQ

Bit

Read/Write Default/Hex Description

15:8

R/W

AIF2_ADCL_VOL

AIF2 ADC left channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute

0x01: -119.25dB

0xAO0

0x9F = -0.75dB
0xAO0 = 0dB
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0xA1 =0.75dB

OxFF = 71.25dB

7:0

R/W

AIF2_ADCR_VOL

AIF2 ADC right channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute

0x01:-119.25dB

OXAOD | e

0x9F =-0.75dB

0xAO = 0dB

0xAl =0.75dB

OxFF = 71.25dB

AIF2 Volume Control 2 Register

Offset: 0x298

Register Name: AIF2_VOL_CTRL2
Default Value: 0x0000_AOAO

Bit

Read/Write Default/Hex Description

15:8

7:0

R/W

R/W

AIF2_DACL_VOL
AIF2 DAC left channel V@lume
5dB/Step)

&

OxFF = 71.25dB

AlIF2_DACR_VOL

AIF2 DAC right channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute

0x01: -119.25dB

OXAD | e

0x9F = -0.75dB

0xA0 = 0dB

0xAl1 =0.75dB

OxFF = 71.25dB
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AIF2 Digital Mixer Gain Control Register

System

Offset: 0x2A0

Register Name: AIF2_MXR_GAIN
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex Description

15:12 R/W

AIF2_ADCL_MXR_GAIN

0:0dB 1:-6dB
0x0 Bit15: AIF1 DAOL data
Bit14: AIF1 DA1L data
Bit13: AIF2 DACR data
Bit12: ADCL data

AIF2 ADC left channel mixer gain control

11:8

R/W

AIF2_ADCR_MXR_GAIN

0:0dB 1:-6dB
0x0 Bit11: AIF1 DAOR data
Bit10: AIF1 DA1R data
Bit9: AIF2 DACL data
Bit8: ADCR data

AIF2 ADC right channel mixer gain control

A

7:0

R/W

0x0 Reserved

Offset: 0x2A4
Bit Read/Write
ata receiving progress begins, the first N-data will
> discarded. N defined as follows:

0x00: None discarded
15:8 R/ i

0x01: 1-data discarded

OxFF: 255-data discarded
7:0 0x0 Reserved
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AIF3 BCLK/LRCK Control Register

Offset: 0x2CO

Register Name: AIF3_CLK_CTRL
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

15

R/W

0x0

Reserved

14

R/W

0x0

AIF3_BCLK_INV
AIF3 BCLK Polarity
0: Normal

1: Inverted

13

R/W

0x0

AIF3_LRCK_INV
AIF3 LRCK Polarity
0: Normal

1: Inverted

12:6

R/W

0x0

Reserved

5:4

R/W

0x0

AIF3_WORD_SIZ

AIF3 digital interface world length
00: 8bit
01: 16bit
10: 20bit
11: 24bit

3:2

R/W

0x0

» BCLK/LRCK is generated by AIF3, and the source clock
is AIF1CLK
3: Reserved

T Control Register

Register Name: AIF3_ADCDAT_CTRL

1 0x2C4
Default Value: 0x0000_0000
Bit Read/Write Default/Hex Description
15:4 R/W 0x0 Reserved
AIF3_ADCP_ENA
AIF3 ADC Companding enable
3 R/W 0x0 ,
00: Disable
01: Enable
AIF3_ADUL_ENA
2 R/W 0x0 AIF3 ADC Companding mode select
0: A-law
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1: u-law

1:0 R/W 0x0 Reserved

AIF3 DACDAT Control Register

Register Name: AIF3_DACDAT_CTRL

Offset: 0x2C8
Default Value: 0x0000_0000

Bit Read/Write Default/Hex Description

15:4 R/W 0x0 Reserved

AIF3_DACP_ENA
AIF3 DAC Companding enable(8-bit mode only)

3 R/W 0x0 .

00: Disable

01: Enable

AIF3_DAUL_ENA

AIF3 DAC Companding mode select
2 R/W 0x0

00: u-law
01: A-law ‘
1 R/W 0x0 Reserved

AIF3_LOOP_ENA
AIF3 loopback enable

0 R/W 0x0 0: No loopback

DACDAT3 data

AIF3 Signal Path

egist ame: AIF3_SGP_CTRL
fault Value: 0x0000_0000

Offset: 0x2CC

Bit R Description

Reserved

AIF3_ADC_SRC

AIF3 PCM output source select
00: None

01: AIF2 ADC left channel

10: AIF2 ADC right channel

11: Reserved

AIF2_DAC_SRC
AIF2 DAC input source select
00: Left and right inputs from AIF2

9:8 R/W 0x0 _ o
01: Left input from AIF3; Right input from AIF2
10: Left input from AIF2; Right input from AIF3
11: Reserved
AIF3_PINS_TRI

7 R/W 0x0

AIF3 Pins Tri-state Control
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0 = AIF3 pins operate normally
1 = Tri-state all AIF3 interface pins

6:4

R/W

0x0

AIF3_ADCDAT_SRC

AIF3 ADCDAT Source select
Oxx = AIF3 Mono PCM output
100 = AIF1 ADCDAT1

101 = AIF1 DACDAT1

110 = AIF2 ADCDAT2

111 = AIF2 DACDAT2

R/W

0x0

AIF2_ADCDAT_SRC

AIF2 ADCDAT2 Source select
0: AIF2 ADCDAT2

1: AIF3 DACDAT3

R/W

0x0

AIF2_DACDAT_SRC

AIF2 DACDAT2 Source select
0 = AIF2 DACDAT2

1 = AIF3 DACDAT3

R/W

0x0

AIF1_ADCDAT_SRC

AIF1 ADCDAT1 Source select
0 = AIF1 ADCDAT1

1 = AIF3 DACDAT3

R/W

0x0

s

AIF1_DACDAT

AIF3 Receiver D

iscar

Control Register

Offset: Ox2E4

Register Name: AIF3_RXD_CTRL
Default Value: 0x0000_0000

Default/Hex

Description

After data receiving progress begins, the first N-data will
be discarded. N defined as follows:
0x00: None discarded

0x0
0x01: 1-data discarded
OxFF: 255-data discarded
7:0 R/W 0x0 Reserved

ADC Digital Control Register

Offset: 0x300

Register Name: ADC_DIG_CTRL
Default Value: 0x0000_0000

Bit

| Read/Write ‘ Default/Hex

Description
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R/W

ENAD

ADC Digital part enable
0: Disable

1: Enable

0x0

System

14

R/W

ENDM

Digital microphone enable
0: Analog ADC mode
1:Reserved

0x0

13

R/W

ADFIR32
Enable 32-tap FIR filter
0: 64-tap
1:32-tap

0x0

12:4

R/W

0x0 Reserved

3:2

R/W

ADOUT_DTS

00:5ms

01:10ms
10:20ms
11:30ms

0x0

ADC Delay Time For transmitting data after ENAD

X\

R/W

ADOUT_DLY

0x0

ADC Delay Functon& data after
- Enab

R/W

0x0 '

ADC Volume Co

Regi

Offset: 0x304

Register Name: ADC_VOL_CTRL
Default Value: 0x0000_AOAQO

Default/Hex Description

ADC_VOL_L

ADC left channel volume

(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute

0x01: -119.25dB

15:8 R/W O0XA0 |
Ox9F = -0.75dB
0xA0 = 0dB
0xA1 =0.75dB
OxFF = 71.25dB

7:0 R/W 0xAO0 ADC_VOL_R

ADC left channel volume

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 199



" Allwinner
Technology

(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute

0x01: -119.25dB

O0x9F = -0.75dB

0xAO = 0dB

0xAl =0.75dB

OxFF = 71.25dB

DAC Digital Control Register

Offset: 0x320

Register Name: DAC_DIG_CTRL
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex

Description

15 R/W 0x0

ENDA.

DAC Digital Part Enable
0: Disabe

1: Enable

14 R/W 0x0

ENHPF
HPF Function Enable

13 R/W

12 R/W

0x0

MoDQU

Internal DAC Quantization Levels
Levels=[7*(21+MODQUI3:0])]/128
Default levels=7*21/128=1.15

0x0

Reserved
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DAC Volume Control Register

Offset: 0x324

Register Name: DAC_VOL_CTRL

Default Value: 0x0000_AOAO

Bit

Read/Write

Default/Hex

Description

15:8

R/W

0xAO0

DAC_VOL_L

DAC left channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
0x00: Mute
0x01:-119.25dB
0x9F = -0.75dB
0xAO0 = 0dB
0xA1 =0.75dB

OxFF = 71.25dB

7:0

R/W

0xAO0

DAC_VOL_R
DAC right channel volume
(-119.25dB To 71.25dB, 0.75d
0x00: Mute
0x01: -119.25d

FF=71.25dB

N

D)

| Register

Register Name: DAC_DBG_CTRL
Default Value: 0x0000_0000

Read/Write

Default/Hex

Description

R/W

0x0

DASW
DAC output channel swap enable
0:Disable 1:Enable

14

R/W

0x0

ENDWA_N

DWA Function Disable
0: Enable

1: Disable

13

R/W

0x0

DAC_MOD_DBG
DAC Modulator Debug
0: DAC Modulator Normal Mode
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1: DAC Modulator Debug Mode

12:8

R/W

0x0

Reserved

7:6

DAC_PTN_SEL

00:
01:
10:
11:

R/W 0x0

DAC Pattern Select

Normal(Audio sample from DAC mixer)
-6 dB sin wave

-60 dB sin wave

zero data

5:0

R/W

0x0

DvC

Digital volume control, ATT=DVC[5:0]*(-1.16dB)

64 steps, -1.16dB/step

DAC Digital Mixer Source Select Register

Offset: 0x330

Register Name: DAC_MXR_SRC
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

¥

15:12

R/W

0x0

DACL_MXR_SRC

DAC left channel mixer source s
0: Disable 1:Enable
Bit15: AIF1 DAOL
Bit14; AIF1 DA

11:8

R/W

Bi :
¥ >
DA
: Disable
t11: AIF1 DAOR

nel mixer source select
1:Enable

Bit10: AIF1 DA1IR
Bit9: AIF2 DACR
Bit8: ADCR

0x0

Reserved

Digital Mixer Gain Control Register

Offset: 0x334

Register Name: DAC_MXR_GAIN
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description

DACL_MXR_GAIN

DAC left channel mixer gain control
15:12 R/W Ox0 0:0dB 1:-6dB

Bit15: AIF1 DAOL
Bit14: AIF1 DA1L
Bit13: AIF2 DACL
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Bit12: ADCL

11:8 R/W

0x0

DACR_MXR_GAIN

DAC right channel mixer gain control
0:0dB 1:-6dB

Bit11: AIF1 DAOR

Bit10: AIF1 DA1R

Bit9: AIF2 DACR

Bit8: ADCR

7:0

R/W

0x0

Reserved

ADC DAP Left Status Register

Offset: 0x400

Register Name: AC_ADC_DAPLSTA
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description

15:10 R 0x0 Reserved

9 R 0x0 Left AGC saturation flag

8 R 0x0 Left AGC noise-threshold flag
Left Gain applied by AGC
(7.1 format 2s complement(-2
0x50: 40dB

7:0 R 0x0 0x4F;39.5dB

ADC DAP Right

Offset: 0x404

Register Name: AC_ADC_DAPRSTA
Default Value: 0x0000_0000

Default/Hex Description

0x0 Reserved

0x0 Right AGC saturation flag

R 0x0 Right AGC noise-threshold flag
Right Gain applied by AGC
(7.1 format 2s complement(-20dB — 40dB), 0.5dB /step)
0x50: 40dB
7:0 R 0x0 0x4F: 39.5dB

0x00: 00dB
OxFF: -0.5dB
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ADC DAP Left Channel Control Register

Offset: 0x408 Register Name: AC_ADC_DAPLCTRL
Default Value: 0x0000_0000
Bit Read/Write | Default/Hex Description
15 R/W 0x0 Reserved
1 R/W 0x0 Left.AGC enable
0: disable 1: enable
Left HPF enable
13 R/W 0x0 .
0: disable 1: enable
1 R/W 0x0 Left.Noise detect enable
0: disable 1: enable
11:10 R/W 0x0 Reserved
Left Hysteresis setting
00: 1dB
9:8 R/W 0x0 01: 2dB
10: 4dB
11: disable;
Left Noise debounce time
0000: disable
0001: 4/fs
7:4 R/W 0x0 0010; 8/fs
debounce time
3:0 R
1111: 16*4096/fs
T=2(N+1)/fs, except N=0

QDAP Right Channel Control Register

Offset: 0x40C Register Name: AC_ADC_DAPRCTRL
Default Value: 0x0000_0000
Bit Read/Write | Default/Hex Description
15 R/W 0x0 Reserved
Right AGC enable
14 R/W 0x0 )
0: disable 1: enable
Right HPF enable
13 R/W 0x0 )
0: disable 1: enable
12 R/W 0x0 Right Noise detect enable
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0: disable 1: enable

11:10 R/W

0x0

Reserved

9:8 R/W

0x0

Right Hysteresis setting
00: 1dB

01:2dB

10: 4dB

11: disable

7:4 R/W

0x0

Right Noise debounce time
0000: disable

0001: 4/fs

0010: 8/fs

1111: 16*4096/fs
T=2(N+1)/fs ,except N=0

3:0 R/W

0x0

Right Signal debounce time
0000: disable

0001: 4/fs

0010: 8/fs

1111: 16*4096/fs
T=2(N+1)/fs, except N=

ADC DAP Left Target Level Regis

Offset: 0x410

DC_DAPLTL
0x0000_2C28

Bit Read/Write
15:14 /
138 R Left channel target level setting(-1dB -- -30dB).(6.0format

2s complement)

(20dB)

Left channel max gain setting(0-40dB).(7.1format 2s
complement)

DAP Right Target Level Register

Offset: 0x414 Register Name: AC_ADC_DAPRTL

Default Value: 0x0000_2C28
Bit Read/Write | Default/Hex Description
15:14 / / /

Right  channel target level setting(-1dB  --
13:8 R/W 0x2C(-20dB)

-30dB).(6.0format 2s complement)

Right channel max gain setting (0-40dB). (7.1format 2s
7:0 R/W 0x28(20dB)

complement)
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ADC DAP Left High Average Coef Register

Offset: 0x418

Register Name: AC_ADC_DAPLHAC
Default Value: 0x0000_0005

Bit Read/Write | Default/Hex Description
15:11 / / /
Left channel output signal average level coefficient
10:0 R/W 0x0005 setting(the coefficient [reg06[10:0],reg07] is 3.24 format
2s complement)

ADC DAP Left Low Average Coef Register

Offset: 0x41C

Register Name: AC_ADC_DAPLLAC
Default Value: 0x0000_1EB8

Bit Read/Write | Default/Hex Description

Left channel output signal average level coeffi
15:0 R/W Ox1EB8 setting(the coefficient [reg07[10:0],reg0¢

2s complement)

ADC DAP Right High Average Coef Register

Offset: 0x420

Bit Read/Write | Default/Hex
15:11 / /
| output signal average level coefficient
10:0 R/W he coefficient [reg08[10:0],reg09] is 3.24 format
complement)

Average Coef Register

Register Name: AC_ADC_DAPRLAC
Default Value: 0x0000_1EB8

15:0

Read/Write | Default/Hex Description
Right channel output signal average level coefficient
R/W Ox1EB8 setting(the coefficient [reg08[10:0],reg09] is 3.24 format

2s complement)

ADC DAP Left Decay Time Register

Offset: 0x428

Register Name: AC_ADC_DAPLDT
Default Value: 0x0000_001F

Bit

Read/Write

Default/Hex

Description

15 /

/

/
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Left decay time coefficient setting
0000: 1x32/fs
0001: 2x32/fs
0x001F
14:.0 R/W
(32x32fs) 7FFF: 215 x32/fs

T=(n+1)*32/fs
When the gain increases, the actual gain will increase
0.5dB at every decay time.

ADC DAP Left Attack Time Register

Offset: 0x42C

Register Name: AC_ADC_DAPLAT
Default Value: 0x0000_0000

ADC DAP Right De

Offset: 0x430

Name: AC_ADC_DAPRDT
fault Value: 0x0000_001F

Bit R

Description

15

/

R/W

0x001F
(32x32fs)

Right decay time coefficient setting
0000: 1x32/fs
0001: 2x32/fs

7FFF: 215 x32/fs

T=(n+1)*32/fs

When the gain increases, the actual gain will increase
0.5dB at every decay time.

ADC DAP Right Attack Time Register

Offset: 0x434

Register Name: AC_ADC_DAPRAT
Default Value: 0x0000_0000

Bit | Read/Write ‘ Default/Hex

Description
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15 / / /
Right attack time coefficient setting
0000: 1x32/fs
0001: 2x32/fs
14:.0 R/W 0x0000

7FFF: 215 x32/fs
T=(n+1)*32/fs
When the gain decreases, the actual gain will decrease

0.5dB at every attack time.

ADC DAP Noise Threshold Register

Offset: 0x438 Register Name:AC_ADC_DAPNTH
Default Value: 0x0000_1E1E
Bit Read/Write | Default/Hex Description
15:13 / / /
Left channel noise threshold setting. ’ ®

0x00: -30dB
0x01: -32dB
Ox1E 0x02: -34dB
(-90dB)

12:8 R/W

7:5 /

noise threshold setting(-90 -- -30dB).

4:0 R
0x1D: -88dB
Ox1E: -90dB
O0x1F: -90dB(the same as Ox1E

ADC DAP Left Input Signal High Average Coef Register

Offset: 0x43C Register Name: AC_ADC_DAPLHNAC
Default Value: 0x0000_0005

Bit Read/Write | Default/Hex Description

15:11 / / /

Left input signal average filter coefficient to check noise
or not(the coefficient [reg0f[10:0],regl0] is 3.24 format

10:0 R/W 0x0005
2s complement), always the same as the left output

signal average filter's.
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ADC DAP Left Input Signal Low Average Coef Register

Offset: 0x440 Register Name: AC_ADC_DAPLLNAC
Default Value: 0x0000_1EB8
Bit Read/Write | Default/Hex Description

Left input signal average filter coefficient to check noise
or not(the coefficient [reg0f[10:0],regl0] is 3.24 format
15:0 R/W Ox1EB8
2s complement) always the same as the left output

signal average filter's

ADC DAP Right Input Signal High Average Coef Register

Offset: 0x444 Register Name: AC_ADC_DAPRHNAC
Default Value: 0x0000_0005
Bit Read/Write | Default/Hex Description

15:11 / / / '

Right input signal average filter coefficient

or not(the coefficient [regll[1
10:0 R/W 0x0005
2s complement), always the

signal average filter's

Offset: 0x448

Bit Read/Write

ght input signal average filter coefficient to check noise
or not(the coefficient [reg11[10:0],regl2] is 3.24 format
2s complement), always the same as the right output

signal average filter's

ADC DAP High HPF Coef Register

Offset: 0x44C Register Name: AC_DAPHHPFC
Default Value: 0x0000_0OFF
Bit Read/Write | Default/Hex Description
15:11 / / /
HPF coefficient setting(the coefficient
10:0 R/W OxO00FF .
[reg13[10:0],reg14] is 3.24 format 2s complement)
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ADC DAP Low HPF Coef Register

Offset: 0x450 Register Name: AC_DAPLHPFC

Default Value: 0x0000_FAC1
Bit Read/Write | Default/Hex Description

HPF coefficient setting(the coefficient
15:0 R/W OxFAC1 .

[reg13[10:0],reg14] is 3.24 format 2s complement)

ADC DAP Optimum Register

Offset: 0x454 Register Name: AC_DAPOPT

Default Value: 0x0000_0000
Bit Read/Write | Default/Hex Description
15:11 / / /
Left energy default value setting(include the input
10 R/W 0 outp.ut) @
0: min
1: max
Left channel gain hystersis set

The different betwe r leve the signal level
must larger t e ersis When the'ga

in change.

9:8 R/W
7:6 / =
e input signal average filter coefficient setting
5 R 0 0: isthe [reg0f[10:0], regl0] and [regl1[1:0], regl2];
1: isthe [reg06[10:0], reg07] and [reg08[1:0], reg09];
AGC output when the channel in noise state
4 0 0: output is zero

1: output is the input data

/ / /
Right energy default value setting(include the input and

output)
2 R/W 0 .
0: min

1: max

Right channel gain hystersis setting.

The different between target level and the signal level
must larger than the hystersis when the gain change.

00: 0.4375db

01: 0.9375db

10: 1.9375db

1:0 R/W 00
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| 11:3db

DAC DAP Control Register

Offset: 0x480 Register Name: AC_DAC_DAPCTRL
Default Value: 0x0000_0000
Bit Read/Write Default/Hex Description
15:3 / / /
DRC enable control
2 R/W 0 .
0: disable  1:enable
Left channel HPF enable control
1 R/W 0 0: disable  1:enable
Right channel HPF enable control
0 R/W 0 )
0: disable  1:enable

DAC DAP High HPF Coef Register

Offset: 0x484

Register Name: AC_DAC_DAPH C
Default Value: 0x0000_0OFF

o)

Bit Read/Write | Default/Hex Description
15:11 / / /
HPF efficient [reg01[10:0],
10:0 R/W OxFF
DAC DAP Low HRPE Coef
Offset: 0x488 egister Name: AC_DAC_DAPLHPFC
efault Value: 0x0000_FAC1
Description
HPF coefficient setting(the coefficient [reg01[10:0],

reg02] is 3.24 format 2s complement)

AP Left High Energy Average Coef Register

Offset: 0x48C

Register Name: AC_DAC_DAPLHAVC
Default Value: 0x0000_0100

Bit Read/Write | Default/Hex Description
15:11 / / /
Left channel energy average filter coefficient setting(the
10:0 R/W 0x0100 coefficient [reg03[10:0], reg04] is 3.24 format 2s
complement)
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DAC DAP Left Low Energy Average Coef Register

Offset: 0x490

Register Name: AC_DAC_DAPLLAVC
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description
Left channel energy average filter coefficient setting(the
15:0 R/W 0x0000 coefficient [reg03[10:0],reg04] is 3.24 format 2s
complement)

DAC DAP Right High Energy Average Coef Register

Offset: 0x494

Register Name: AC_DAC_DAPRHAVC
Default Value: 0x0000_0100

Bit Read/Write | Default/Hex Description
15:11 / / /

Right channel energy average filter coeffietent settingfth
10:0 R/W 0x0100 coefficient [reg05[10:0],

complement)

Offset: 0x498

Bit Read/Write
energy average filter coefficient
15:0 R/W e coefficient [reg05[10:0],reg06] is 3.24
rmat 2s complement)

Decay Time Coef Register

Register Name: AC_DAC_DAPHGDEC
Default Value: 0x0000_0100

it Read/Write | Default/Hex Description
15:11 / / /
Gain smooth filter decay time coefficient setting(the
10:0 R/W 0x0100 coefficient [reg07[10:0], reg08] is 3.24 format 2s
complement )
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DAC DAP Low Gain Decay Time Coef Register

Offset: 0x4A0

Register Name: AC_DAC_DAPLGDEC
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description
Gain smooth filter decay time coefficient setting(the
15:0 R/W 0x0000 coefficient [reg07[10:0], reg08] is 3.24 format 2s
complement )

DAC DAP High Gain Attack Time Coef Register

Offset: 0x4A4

Bit Read/Write | Default/Hex
15:11 / /
s
10:0 R/W 0x0100 coefficient [reg09[10:0], regOa] is 3.2 a
complement)

Register Name: AC_DAC_DAPHGATC

Default Value: 0x0000_0100

Description

/

Gain smooth filter attack time coefﬁcix tt'ng@
t

DAC DAP Low Gain Decay Time Coef Regi

Offset: 0x4A8
Bit Read/Write
filter attack time coefficient setting(the
15:0 R/W ent [reg09[10:0], regOa] is 3.24 format 2s
mplement )
C ergy Threshold Register
Offset: Register Name: AC_DAC_DAPHETHD
Default Value: 0x0000_04FB
it Read/Write | Default/Hex Description
The DRC Energy compress threshold parameter T
15:0 R/W 0x04FB setting(the T = [regOb, regOc] is 8.24 format 2s
complement )

DAC DAP Low Energy Threshold Register

Offset: 0x4B0

Register Name: AC_DAC_DAPLETHD
Default Value: 0x0000_9EDO

Bit

Read/Write

Default/Hex

Description

15:0

R/W

OxSEDO

The DRC Energy compress threshold parameter T
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setting(the T = [regOb, regOc] is 8.24 format 2s
complement )

DAC DAP High Gain K Parameter Register

Offset: Ox4B4

Register Name: AC_DAC_DAPHGKPA
Default Value: 0x0000_0780

Bit Read/Write | Default/Hex Description

The DRC gain curve slope k parameter setting(the K =
15:0 R/W 0x0780 .

[reg0d[10:0], regOe] is 3.24 format 2s complement )

DAC DAP Low Gain K Parameter Register

Offset: 0x4B8

Register Name: AC_DAC_DAPLGKPA
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description

The DRC gain curve slope k parameter
15:0 R/W 0x0000 )

[reg0d[10:0], regOe] is 3.24 format 2s com

DAC DAP High Gain Offset Parameter Regist

Offset: 0x4BC

u offset O parameter setting(the O =
egl0] is 5.24 format 2s complement )

Bit Read/Write | Default/Hex
15:0 R/W 00
DAC DAP Lg

rameter Register

Register Name: AC_DAC_DAPLGOPA
Default Value: 0x0000_0000

Default/Hex

Description

0x0000

The DRC gain curve offset O parameter setting(the K =
[regOf[12:0], regl0] is 5.24 format 2s complement )

DAC DAP Optimum Register

Offset: 0x4C4

Register Name: AC_DAC_DAPOPT
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description
15:6 / / /

DRC gain defaut value setting
5 R/W 0 0: The default gainis 1

1: The default gain is 0
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The hysteresis of the gain smooth filter to use the
decay time coefficient or the attack time coefficient.
When in the decay time state, if g(n-1)-g(n)>hysteresis,
then the state will change to attack time state, and
when in the attack time, if g(n)-g(n-1)>hysteresis, then
the state will change to decay time state. Note the
hysteresis of 0x00 and 0x04 is the same.
00000: 27
00001: 27"
4:0 R/W 0x00 s
00010: 2~
00011: 277
00100: 27'°
10011: 27
10100 ~11111:1
hystekesis = e t n=0X00, and n less 0x14.
AGC Enable Regist
Regi me: AGC_ENA
Offset: 0x4D0
fault Value: 0x0000_0000
Bit Re ult/Hex | Description
AIF1_ADOL_AGC_ENA
0x0 AIF1 ADC timeslot 0 left channel AGC enable
X
0: Disable
1: Enable
AIF1_ADOR_AGC_ENA
14 R/W 0x0 AIF1 ADC timeslot 0 right channel AGC enable
X
0: Disable
1: Enable
AIF1_AD1L_AGC_ENA
13 R/W 0x0 AIF1 ADC timeslot 1 left channel AGC enable
X
0: Disable
1: Enable
AIF1_AD1R_AGC_ENA
12 R/W 0x0 AIF1 ADC timeslot 1 right channel AGC enable
0: Disable
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1: Enable

11

R/W

AIF2_ADCL_AGC_ENA
AIF2 ADC left channel AGC enable
0: Disable

1: Enable

0x0

10

R/W

AIF2_ADCR_AGC_ENA
AIF2 ADC right channel AGC enable
0: Disable

1: Enable

0x0

R/W

AIF2_DACL_AGC_ENA
AIF2 DAC left channel AGC enable
0: Disable

1: Enable

0x0

R/W

AIF2_DACR_AGC_ENA
AlIF2 DAC right channel AGC enable
0: Disable
1: Enable

0x0

R/W

ADCL_AGC_ENA

ADC left channel AGC enable
0: Disable

1: Enable

0x0

ble

Register Name: DRC_ENA
Default Value: 0x0000_0000

Default/Hex | Description

AIF1_DACO_DRC_ENA

AIF1 DAC timeslot 0 DRC enable
0: Disable

1: Enable

0x0

14

R/W

0x0 Reserved

13

R/W

AIF1_DAC1_DRC_ENA

AIF1 DAC timeslot 1 DRC enable
0: Disable

1: Enable

0x0

12

R/W

0x0 Reserved

11

R/W

AIF2_DAC_DRC_ENA
AIF2 DAC DRC enable

0x0
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0: Disable
1: Enable

10:8 R/W 0x0 Reserved
DAC_DRC_ENA
DAC DRC enable

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

6:0 R/W 0x0 Reserved

SRC1 Control 1 Register

Offset: Ox4EO

Register Name: SRC1_CTRL1
Default Value: 0x0000_0000

Bit Read/Write Default/Hex | Description
SRC1_RATI_ENA

15 R/W 0x0 SRC1 Manual setting ratio enable
0-disable 1-enable
SRC1_LOCK_STS

14 R 0x0 SRC1 Ratio lock status

0-not locked 1-locked

SRC1_FIFO_OVR

Register Name: SRC1_CTROL2
Default Value: 0x0000_0000

Default/Hex | Description
00 SRC1_RATI_StET [15:0]
X
Manual setting ratio low 16-bit

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 218

System




" Allwinner
Technology

SRC1 Control 3 Register

Offset: OX4E8

Register Name: SRC1_CTRL3
Default Value: 0x0000_0040

Bit Read/Write Default/Hex | Description
SRC1_FIFO_LEV_[5:0]
15:10 R 0x0
SRC1 FIFO Level low 6-bit
SRC1_RATI_VAL_[25:16]
9:0 R 0x40

Calculated ratio high 10-bit

SRC1 Control 4 Register

Offset: Ox4EC

Register Name: SRC1_CTRL4
Default Value: 0x0000_0000

Bit Read/Write Default/Hex

Description

15:0 R 0x0

SRC1_RATI_VAL [15:0]
Calculated ratio low 16-bit

SRC2 Control 1 Register

Offset: Ox4FO0

Bit Read/Write Defawex

15 R/W Ox

-disable 1-enable

C2_LOCK_STS
SRC2 Ratio lock status
0-not locked 1-locked

SRC2_FIFO_OVR
SRC2 FIFO Overflow status
0-normal 1-overflowed

SRC2_FIFO_LEV_[8:6]
SRC2 FIFO Level high 3-bit

9:0 R/W 0x0

SRC2_RATI_SET_[25:16]
Manual setting ratio high 10-bit

SRC2 Control 2 Register

Offset: Ox4F4

Register Name: SRC2_CTRL2
Default Value: 0x0000_0000

Bit Read/Write Default/Hex

Description

15:0 R/W 0x0

SRC2_RATI_SET_[15:0]
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| ‘ Manual setting ratio low 16-bit

SRC2 Control 3 Register

Offset: Ox4F8

Register Name: SRC2_CTRL3
Default Value: 0x0000_0040

Bit Read/Write Default/Hex | Description
SRC2_FIFO_LEV_[5:0]
15:10 R 0x0
SRC2 FIFO Level low 6-bit
SRC2_RATI_VAL_[25:16]
9:0 R 0x40 T ,
Calculated ratio high 10-bit

SRC2 Control 4 Register

Offset: Ox4FC

Register Name: SRC2_CTRL4
Default Value: 0x0000_0000

Bit Read/Write Default/Hex | Description
SRC2_RATI_VAL_[15:0]

15:0 R 0x0 ) )
Calculated ratio low 16-bit

Note that the following 2

APBO BUS, as shown below. (Reset: register reset; ADDR[4:0];
enable; WDAT[7:0]: write; RDAT[7:0]: read)

5 8-bit registers can be controlled by c

CPUX

4 ) )
Data_in[7:0] 24 8-hit registers
o B S

Data_out(7:0]
le 4

4 '2321 20-16 15-8 70
WRI ¢ l Addr |Data_inIDa(aioutl

Figure 3.16-5 Register Diagram

Headphone Volume Control Register

Offset:0x00 Register Name: HP_VOLC

Bit Read/Write | Default/Hex | Description
PA clock gating control;

7 R/W 0x0 when system VDD is off and Audio analog channel is working,
this bit must be set to 1, because the PA clock come from
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system VDD domain. When this bit is 1, the Zero cross over
function will be disabled automatically.
0: not gating; 1: gating

R/W

0x0

/

5:0

R/W

0x0

HPVOL
Headphone Volume Control, (HPVOL): Total 64 level, from 0dB
to -62dB, 1dB/step, mute when 000000

Left Output Mixer Source Control Register

Offset:0x01 Register Name: LOMIXSC

Bit Read/Write | Default/Hex | Description

7 R/W 0x0 /
LMIXMUTE
Left Output Mixer Mute Control
0-Mute, 1-Not mute
Bit 6: MIC1 Boost stage ’ @
Bit 5: MIC2 Boost stage

6:0 R/W 0x0 .
Bit 4: PHONEP-PHONEN
Bit 3: PHONEN
Bit 2: LINEINL
Bit 1:

Right Output Mixer Sg

Offset:0x02

Bit Read/Writ

7 R/W,
RMIXMUTE
Right Output Mixer Mute Control
0-Mute, 1-Not mute
Bit 6: MIC1 Boost stage
Bit 5: MIC2 Boost stage

R/W 0x0 .

Bit 4: PHONEP-PHONEN
Bit 3: PHONEP
Bit 2: LINEINR
Bit 1: Right channel DAC
Bit O: Left channel DAC
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DAC Analog Enable and PA Source Control Register

Offset:0x03
Bit Read/Write

Register Name: DAC_PA_SRC

Description

DACAREN

Internal Analog Right channel DAC Enable
0:Disable; 1:Enable

DACALEN

Internal Analog Left channel DAC Enable
0:Disable; 1:Enable

RMIXEN

Right Analog Output Mixer Enable
0:Disable; 1:Enable

LMIXEN

Left Analog Output Mixer Enable
0:Disable; 1:Enable
RHPPAMUTE

Default/Hex

7 R/W 0x0

6 R/W 0x0

5 R/W 0x0

4 R/W 0x0

3 R/W 0x0

0:Mute, 1: Not mute
LHPPAMUTE

2 R/W 0x0

Headphone Power Amplifier (PA) Input Source Select
(0) channel DAC

1: Right Analog Mixer

LHPIS

Left Headphone Power Amplifier (PA) Input Source Select
0: Left channel DAC

1: Left Analog Mixer

1 R/W

‘“

Phonein Stereo Gain Control Register

Offset:0x04 Register Name: PHONEIN_GCTRL

Bit Read/Write | Default/Hex | Description

7 R/W 0x0 /
PHONEPG, (volpnp)

6:4 R/W 0x3 PHONEP to Right output mixer Gain Control
From -4.5dB to 6dB, 1.5dB/step, default is 0dB

R/W 0x0 /
2:0 R/W 0x3 PHONENG, (volpnn)
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PHONEN to Left output mixer Gain Control
From -4.5dB to 6dB, 1.5dB/step, default is 0dB

Linein and Phone_P-N Gain Control Register

Offset:0x05 Register Name: LINEIN_GCTRL
Bit Read/Write | Default/Hex | Description
7 R/W 0x0 /
LINEING, (volln)
6:4 R/W 0x3 LINEINL/R to L/R output mixer Gain Control
From -4.5dB to 6dB, 1.5dB/step, default is 0dB
3 R/W 0x0 /
PHONEG, (volpg)
2:0 R/W 0x3 PHONE(P-N) gain stage to L/R output mixer Gain Control
From -4.5dB to 6dB, 1.5dB/step, default is 0dB

&

MIC1 and MIC2 Gain Control Register

Offset:0x06 Register Name: MICIN_GCTRL
Bit Read/Write | Default/Hex | Description

7 R/W 0x0 /
MIC1G, (velm1l)
6:4 R/W 0x3 g ut miXer Gain Control
3 R/W 0x0
2:0 R/W 0 stage to L or R output mixer Gain Control

F .5dB to 6dB, 1.5dB/step, default is 0dB

trol Register

Register Name: PAEN_HP_CTRL

ad/Write | Default/Hex | Description

HPPAEN

Right & Left Headphone Power Amplifier Enable
0-disable

1-enable

HPCOM_FC

HPCOM function control

00: HPCOM off & output is floating

01: HPL inverting output

7 R/W 0x0

6:5 R/W 0x0

10: HPR inverting output
11: Direct driver for HPL & HPR
4 R/W 0x1 COMPTEN
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HPCOM output protection enable when it is set as Direct
driver for HPL/R

0: protection disable

1: protection enable

3:2

R/W

0x1

PA_ANTI_POP_CTRL, (slopelengthsel)
PA Anti-pop time Control
00:131ms; 01: 262ms;

10: 393ms; 11:524ms

R/W

0x0

LTRNMUTE, (hprisinvhpl)
Left HPOUT Negative To Right HPOUT Mute
0: Mute, 1: Not mute

R/W

0x0

RTLNMUTE, (hplisinvhpr)
Right HPOUT Negative To Left HPOUT Mute
0: Mute, 1: Not mute

Phoneout Control Register

*

Offset:0x08 Register Name: PHONEOUT_CTRL
Bit Read/Write | Default/Hex | Description
7:5 PHONEOUTG
R/W 0x3 Phone-out Gain Control
From -4.5dB to 6dB, 1.5d X
4
R/W
3 R/W = out mute
2 R/W Boost stage to Phone out mute
0: Mute, 1: Not mute
PHONEOUTS1
V 0 Right Output mixer to Phone out mute
0: Mute, 1: Not mute
PHONEOUTSO
R/W 0x0 Left Output mixer to Phone out mute
0: Mute, 1: Not mute

Phonep-n Gain Control Register

Offset:0x09

Register Name: PHONEP-N_GAIN_CTR

Bit Read/Write | Default/Hex | Description

7:3 R/W 0x0 /
PHONEPREG

2:0 R/W 0x4 PHONEP-PHONEN pre-amplifier gain control
-12dB to 9dB, 3dB/step, default is 0dB
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Mic2 Boost Enable Control Register

Offset:0x0A Register Name: MIC2G_LINEEN_CTRL
Bit Read/Write | Default/Hex | Description
MIC2AMPEN
7 R/W 0x0 MIC2 Boost AMP Enable
0-Disable; 1-Enable
MIC2BOOST
64 R/W x4 MIC2 Boost AMP Gain Control
0dB when 000, 24dB to 42dB when 001 to 111, 3dB/step,
default is 33dB
3:0 R/W 0x0 /

Micl Boost and MICBIAS Control Register

*

Offset:0x0B Register Name: MIC1G_MICBIAS_CTRL
Bit Read/Write | Default/Hex | Description
HMICBIASEN
7 R/W 0x0 Headset Microphone Bias enable
0: disable, 1: enable
MMICBIASEN
6 R/W
s R/W ode select .
auto suspend when HMIC is absent
: BIAS always on when HMICBIASEN IS 1
4 R/W, /
MIC1AMPEN
0 MIC1 Boost AMP Enable
0-Disable; 1-Enable
MIC1BOOST
R/W x4 MIC1 Boost AMP Gain Control
0dB when 000, 24dB to 42dB when 001 to 111, 3dB/step,
default is 33dB
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Left ADC Mixer Source Control Register

Offset:0x0C

Register Name: LADCMIXSC

Bit Read/Write

Default/Hex | Description

7 R/W

0x0 /

6:0 R/W

LADCMIXMUTE

Left ADC Mixer Mute Control:
0-Mute, 1-Not mute

Bit 6: MIC1 Boost stage

Bit 5: MIC2 Boost stage

Bit 4: PHONEP-PHONEN

Bit 3: PHONEN

Bit 2: LINEINL

Bit 1: Left output mixer

Bit O:

0x0

Right output mixer

Right ADC Mixer Source Control Register

Offset:0x0D Register Name: RADCMIXSC
Bit Read/Write | Default/Hex | Description
7 R/W 0x0 /
Congrol
age
BOost stage
6:0 R/W oSt sta
HONEP-PHONEN
Bit 3: PHONEP
Bit 2: LINEINR
Bit 1: Right output mixer
Bit 0: Left output mixer

ved Register

Offset:0x0E Register Name: Reserved Register
Bit Read/Write | Default/Hex | Description
PA_ANTI_POP_CTRL, (slopelengthsel)
PA Anti-pop time Control
7:0 R/W 0x0
000: 131ms; 001:262ms; 010:393ms; 011:524ms;
100: 655ms; 101: 786ms; 110:786ms; 111:1048ms;
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ADC Analog Part Enable Register

Offset:0x0OF Register Name: ADC_AP_EN

Bit Read/Write | Default/Hex | Description

7 ADCREN

R/W 0x0 ADC Right Channel Enable

0-Disable; 1-Enable

6 R/W 0x0 ADCLEN
ADC Left Channel Enable
0-Disable; 1-Enable

5:3 R/W 0x0 /

2:0 R/W 0x3 ADCG
ADC Input Gain Control
From -4.5dB to 6dB, 1.5dB/step default is 0dB

ADDA Analog Performance Turning 2 Register

s; 10: 8-12ms; 11: 16-24ms

Offset:0x12 Register Name: ADDA_APT2
Bit Read/Write | Default/Hex | Description

function enable for master volume
7 R/W 0x0 _

0: disable; 1:enable

lume Zero cross over

6 R/W Ox1
5:4 R/W e time setting

P, e select cosine or ramp
0: select cosine

1: select ramp

USB_BIAS_CUR.
USB bias current tuning
From 23uA to 30uA, Default is 25uA

Bias Calibration

Data Register

Offset:0x17 Register Name: BIASCALI
Bit Read/Write | Default/Hex | Description
BIASCALI
7:0 R 0x20 . ) . ,
Bias Calibration Data, 6bit

System

Bias Register Setting Data Register

| Offset:0x18 | Register Name: BIASVERIFY
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Bit Read/Write | Default/Hex | Description
BIASVERIFY
7:0 R/W 0x20 . . . .
Bias Register Setting Data, 6bit
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3.17 KEYADC

3.17.1 Overview

The R16 supports a 6-bit KEYADC for key application.

It includes the following features:

Supports APB 32-bits bus width

Support interrupt

Support Hold Key and General Key

Support single key and continue key mode
Support 6-bit resolution

Support voltage input range between 0 to 2V

Support sample rate up to 250Hz
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3.17.2 Principles of Operation

The KEYADC converted data can be accessed by interrupt and polling method. If software can’t access the last
converted data instantly, the new converted data would update the old one at new sampling data.

ADC_REF

ADC_REF
iéf KEY_DOWN_IRQ

»
I »
= Control HOLD_KEY_IRQ R
Logic »

ADC_REF
@ ALREADY_HOLD_IRQ
»

Figure 3.17-1 HoldKe KeyhFunct
When ADC_IN Signal change from 3.0V to less A), thedcomparator24 send first interrupt to

control logic; When ADC_IN Sign

comparator25 give second i the first interrupt, In a certain time range (program
can set), doesn’t get seco ey interrupt to the host; If the control Logic get the
first interrupt, In a certai can set), get second interrupt, it will send key down interrupt

to the host; If the i get the Second interrupt, doesn’t get the first interrupt, it will send already
hold interrupt to hos
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3.17.3 KEYADC Register List

Module Name Base Address

KEYADC 0x01C22800

Register Name Offset Description

KEYADC_CTRL 0x00 KEYADC Control Register
KEYADC_INTC 0x04 KEYADC Interrupt Control Register
KEYADC_INTS 0x08 KEYADC Interrupt Status Register
KEYADC_DATA 0x0c KEYADC Data Register
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3.17.4 KEYADC Register Description

KEYADC Control Register

Offset: 0x000 Register Name: KEYADC_CTRL

Bit Read/Write | Default/Hex | Description

31:24 | R/W Ox1 FIRST_CONCERT_DLY.
ADC First Convert Delay setting, ADC conversion is delayed
by n samples

23:22 | R/W 0x0 Reserved to 0

21:20 |/ / /

19:16 R/W 0x0 CONTINUE_TIME_SELECT.

Continue Mode time select, one of 8*(N+1) sample as a

valuable sample data

15:14 |/ / /
13:12 | R/W 0x0 KEY_MODE_SELECT.
Key Mode Select:

00: Normal Mode
01: Single Mode
10: Continue Mode
11:8 R/W ox1 LEVELA B\
Level A tg

7 R/W 0x0 AD
DC
0: e
1: Enable

KEYADC_HOLD_EN.

KEYADC Sample hold Enable

0: Disable

1: Enable

0x2 LEVELB_VOL.

Level B Corresponding Data Value setting (the real voltage

value)

00: 0x3C (~1.9v)

01: 0x39 (~1.8v)

10: 0x36 (~1.7v)

11: 0x33 (~1.6v)

3:2 R/W 0x2 KEYADC_SAMPLE_RATE.
KEYADC Sample Rate
00: 250 Hz

01: 125 Hz

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 232



" Allwinner
Technology

System

10: 62.5 Hz
11:32.25Hz

/ /

R/W

0x0 KEYADC_EN.
KEYADC enable
0: Disable

1: Enable

KEYADC Interrupt Control Register

Offset: Ox04

Register Name: KEYADC_INTC

Bit

Read/Write

Default/Hex | Description

31:5

/

/ /

4

R/W

0x0 ADCO_KEYUP_IRQ_EN.
ADC 0 Key Up IRQ Enable
0: Disable

1: Enable

R/W

0x0 ADCO_ALRDY_HOLD_IRQ_EN.
ADC 0 Already Hold IRQ Enable
0: Disable

1: Enable

T

R/W

0x0 ADCO_HOLDWYRQ_

R/W

0x0

0: Disable
1: Enable

0x0 ADCO_DATA IRQ_EN.
ADC 0 Data IRQ Enable
0: Disable

1: Enable

KEYADC Interrupt Status Register

Offset: 0x08

Register Name: KEYADC_INT

Bit Read/Write | Default/Hex | Description
31:5 |/ / /
4 R/W 0x0 ADCO_KEYUP_PENDING.

ADC 0 Key up pending Bit

enabled.

When general key pull up, it the corresponding interrupt is
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0: No IRQ

1: IRQ Pending

Note: Writing 1 to the bit will clear it and its corresponding
interrupt if the interrupt is enable

R/W 0x0 ADCO_ALRDY_HOLD_PENDING.

ADC 0 Already Hold Pending Bit

When hold key pull down and pull the general key down, if
the corresponding interrupt is enabled.

0: No IRQ

1: IRQ Pending

Notes: Writing 1 to the bit will clear it and its
corresponding interrupt if the interrupt is enable

R/W 0x0 ADCO_HOLDKEY_PENDING.

ADC 0 Hold Key pending Bit

When Hold key pull down, the status bit is set and the
interrupt line is set if the corresponding interrupt is
enabled. J

0: NO IRQ

1: IRQ Pending
Note: Writing 1 to the bit will clear it orrespon

interrupt if the interrupt is en

R/W 0x0 ADCO_KEYDOWN_PENDING.

hegstatus bit is set and the
corresponding interrupt is

riting 1 to the bit will clear it and its corresponding

interrupt if the interrupt is enable.

0x0 ADCO_DATA_PENDING.

ADC 0 Data IRQ Pending Bit

0: No IRQ

1: IRQ Pending

Note: Writing 1 to the bit will clear it and its corresponding
interrupt if the interrupt is enable.
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KEYADC Data Register

Offset: 0xOc Register Name: KEYADC_DATA
Bit Read/Write | Default/Hex | Description
316 |/ / /
5:0 R 0x0 KEYADC_DATA.
KEYADC Data
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3.18 Thermal Sensor Controller

3.18.1 Overview

The R16 supports thermal sensor controller to monitor the chip temperature.

It includes the following feature:

e Low power consumption
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3.18.2 Clock Tree and ADC Conversion Time

Clock Tree
0SsC24M
ADC_CLK
e T B SR T
N: (1/2/4/8/16/32/64)
AUDIO PLL

Figure3.18-1 ADC Clock Tree

A/D Conversion Time
When the clock source is 24MHz and the prescaler value M*N is 6, total 12-bit conversion time is as S.
CLK_IN = 24MHz/6 = 4MHz &

ion

Conversion Time = 1/(4MHz/14Cycles) =3.50us

If ADC acquire time divider is 5, then TACQ =1/(4MHz/6) = 1.50us
FS_TIME (configured by the FS_DIV register) bases on the summation of sion Ti TACQ. The
FS_TIME must be greater or equal than (TACQ + Conversion Time)

FS_TIME >= TACQ + Conversion Time=5.0us

This A/D converter was designed to operate at maXilnum @oc nd theyconversion rate can go up to 1
MSPS. é
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3.18.3 Thermal Measurement

Tem= (Dig-1665) /6.18 Celsius degree
The Dig should read from thermal value register.
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3.18.4 Thermal Sensor Controller Register List

Module Name Base Address

THS 0x01C25000

Register Name Offset Description

THS_CTRLO 0x00 THS Control Register0

THS_CTRL1 0x04 THS Control Registerl

THS_INT 0x10 THS INT Control Register

THS_STAT 0x14 Temperature Statues Register
TEMP_TPR 0x18 Temperature Period Register
TEMP_DATA 0x20 Temperature Data Value Register
TEMP_CATA 0x40 Temperature Calibration Data Register
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3.18.5 Thermal Sensor Controller Register Description

THS Control Register 0

Offset: 0x00 Register Name: THS_CTRLO

Bit Read/Write | Default/Hex | Description

31:22 |/ / /

21:20 | R/W 0x0 DATA_CLK_DIVIDER.

DATA Clock Divider(CLK_IN)
00: CLK/2

01: CLK/3

10: CLK/6

11: CLK/1

19:16 |/ / /

15:0 R/W 0x0 TACQ.
DATA acquire time
CLK_IN/(16*(N+1))

THS control Register 1

Offset: 0x04
Bit Read/Write | Default /Hex
31:9 / /
8 R/W 0x1
7 R/W GPADC_CALI_EN.
ADC Calibration
1: start Calibration, it is clear to O after calibration
6:0 / /

THS control Register 1

Offset: 0x10 Register Name: THS_INT

Bit Read/Write | Default /Hex | Description

31:19 | / / /

18 R/W 0x0 TEMP_IRQ_EN
Temperature IRQ Enable
0: Disable
1: Enable

17.0 |/ / /
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THS DATA Status Register

Offset: 0x14 Register Name: DATA_FIFOS
Bit Read/Write | Default/Hex | Description
31:19 | / / /
18 R/W 0x0 THS_DATA_PENDING.
Thermal sensor data pending
0: No Pending
1: Thermal sensor data Pending
Write ‘1’ to clear this interrupt or automatic clear if data
pending condition fails
17.0 |/ /

ThS period Register

Offset: 0x18

Register Name: THS_TPR

Bit Read/Write | Default/Hex | Description
31:17 |/ / /
16 R/W 0x0 THS_EN.
Thermal sensor enable
15:.0 | R/W 0x0 THS_PER.
Thermal sen

ThS data Registe

Offset: 0x20 Re ame: THS_DATA
Bit Read/ Description
31:12 | / /

THS_DATA

Thermal sensor data

erature Calibration Data Register

Offset: 0x40 Register Name: THS_TPR
Bit Read/Write | Default/Hex Description
31:12 |/ / /
11:0 R/W 0x800 TEMP_CDATA.

Temperature Calibration Data Value

Note: write value from reading out of SID in the register
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3.19 Crypto Engine

3.19.1 Crypto Engine Description

The Crypto Engine (CE) is one encrypt/ decrypt function accelerator. It is suitable for a variety of applications. It
supports both encryption and decryption. Several modes are support by the CE module. Both of CPU mode
and DMA method are supported for different application.

It includes the following features:

® AES, DES, 3DES, SHA-1, MD5 are supported by this system
ECB, CBC, CTR modes for DES/3DES

ECB, CBC, CTR,CTS modes for AES

128-bits, 192-bits and 256-bits key size for AES

160-bits hardware PRNG with 192-bits seed

32-words RX FIFO and 32-words TX FIFO for high speed application ' \
CPU mode and DMA mode are supported \

The Crypto Engine block diagram is shown below:

AN

32-words

L1

DES/ SHA-1/
3DES MD5/
PRNG

32-words l i
TXFIFO -
Interrupt &
DMA
RX FIFO TXFIFO
DRQ ' v DRQ v D-DMA

Figure 3.19-1 Crypto Engine block diagram

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 242



"Allwinner

Technology System

3.19.2 Crypto Engine Register List

Module Name Base Address

CE 0x01C15000

Register Name | Offset Description

CE_CTL 0x00 Crypto Engine Control Register

CE_KEYO 0x04 Crypto Engine Input Key 0/ PRNG Seed 0
CE_KEY1 0x08 Crypto Engine Input Key 1/ PRNG Seed 1
CE_KEY7 0x20 Crypto Engine Input Key 7

CE_IVO 0x24 Crypto Engine Initialization Vector 0
CE_IV1 0x28 Crypto Engine Initialization Vector 1
CE_IV2 0x2C Crypto Engine Initialization Vector 2
CE_IV3 0x30 Crypto Engine Initialization Vector 3
CE_CNTO 0x34 Crypto Engine Preload Counter 0 l
CE_CNT1 0x38 Crypto Engine Preload Counter 1
CE_CNT2 0x3C Crypto Engine Preload Counter 2
CE_CNT3 0x40 Crypto Engine Preload Counter 3
CE_FCSR 0x44

CE_ICSR 0x48

CE_MDO 0x4C

CE_MD1 0x50

CE_MD2 0x54

CE_MD3 0x58

CE_MDA4 0x5C age Digest 4/PRNG Data4
CE_CTS_LEN 0x60 ciphertext length

CE_RXFIFO RX FIFO input port

CE_TXF TX FIFO output port
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3.19.3 Crypto Engine Register Description

Crypto Engine Control Register

System

Offset: 0x00

Register Name: CE_CTL
Default Value: 0x0000_0000

Bit Read/Write

Default/Hex | Description

31:28 |/

/ /

27:24 | R/W

SKEY_SELECT

AES/DES/3DES key select

0: Select input SS_KEYx (Normal Mode)
1: Select SID_RKEYx from Security ID

2:/

3-10: Select internal Key n (n from 0 to 7)
0 Others: Reserved

18:16 | R

DIE_ID
X Die Bonding ID

15 R/W

PRNG_MODE

PRNG generator mode
0: One-shot mode

0 1: Continue mode

A\

14 R/W

nsta

13:128 | R

~MODE
CE Operation Mode

00: Electronic Code Book (ECB) mode
01: Cipher Block Chaining (CBC) mode
10: Counter (CTR) mode

0 11: Reserved

11:10 | R/W

CTR_WIDTH

Counter Width for CTR Mode
00: 16-bits Counter

01: 32-bits Counter

10: 64-bits Counter

0 11: 128-bits Counter

9:8 R/W

AES_KEY_SIZE
Key Size for AES
00: 128-bits
01: 192-bits

0 10: 256-bits
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11: Reserved

CE_OP_DIR

CE Operation Direction
0: Encryption

7 R/W 0 1: Decryption

CE_METHOD

CE Method

000: AES

001: DES

010: Triple DES (3DES)
011: SHA-1

100: MD5

101: PRNG

6:4 R/W 0 Others: Reserved

/ / /

SHA1_MD5_END_BIT

SHA-1/MD5 Data End bit
Write ‘1’ to tell SHA-1/MD5 engine that the text
If there is some data in FIFO, the engj

data and process them. After finishi
bit is clear to ‘0’ by hardwar
read out from digest regist
2 R/W 0

1 R/W

o

CE Enable

0: Disable
1: Enable

o Engine Key [n] Register

Register Name: CE_KEY[n]
Offset: 0x04 +4*n Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
CE_KEY
31:0 R/W 0 Key[n] Input Value (n= 0~7)/ PRNG Seed[n] (n= 0~5)
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Crypto Engine IV[n] Register

Register Name: CE_IV[n]
Offset: 0x24 +4*n Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
CE_IV_VALUE
31:0 R/W 0 Initialization Vector (IV[n]) Input Value (n= 0~3)

Crypto Engine Counter[n] Register

Register Name: CE_CTR[n]
Offset: 0x34 +4*n Default Value: 0x0000_0000
Bit Read/Write Default/Hex Description
CE_CTR_VALUE
31:.0 R/W 0 Counter mode preload Counter Input Value (n=0~3)

Crypto Engine FIFO Control/ Status Register

Register Name: CE_FCSR
Offset: Ox44 Default Value: 0x6000_OFOF
Bit Read/Write | Default/Hex | Description

31 / / /
RXFIFO_|

word in RX FIFO
e room for new word in RX FIFO (>= 1

RXFIFO_EMP_CNT

RX FIFO Empty Space Word Counter
/

TXFIFO_STATUS

TX FIFO Data Available Flag

0: No available data in TX FIFO

1: More than one data in TX FIFO (>= 1 word)
TXFIFO_AVA_CNT

21:16 | R 0 TX FIFO Available Word Counter
15:13 |/ / /

RXFIFO_INT_TRIG_LEVEL

RX FIFO Empty Trigger Level

Interrupt and DMA request trigger level for RXFIFO normal

condition

Trigger Level = RXTL + 1
12:8 R/W OxF Notes: RX FIFO is used for input the data.
7:5 / / /
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TXFIFO_INT_TRIG_LEVEL

TX FIFO Trigger Level

Interrupt and DMA request trigger level for TXFIFO normal
condition

Trigger Level = TXTL+ 1

4:0 R/W OxF Notes: TX FIFO is used for output the result data.

Crypto Engine Interrupt Control/ Status Register

Register Name: CE_ICSR

Offset: 0x48 Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
31:11 |/ / /

RXFIFO_EMP_PENDING_BIT
RX FIFO Empty Pending bit

0: No pending
1: RX FIFO Empty pending ’
Notes: Write ‘1’ to clear or automatic clear ifgi
10 R/W 0 condition fails.
9 / / /

TXFIFO_AVA_PENDING_BIT

TX FIFO Data Available Pen bit
0: No TX FIFO pen
1: TX FIFO pendin

lear/or automatic clear if interrupt
R/W

0: Disable DRQ (CPU polling mode)

1: Enable DRQ (DMA mode)

3 / /

RXFIFO_EMP_INT_ENABLE

RX FIFO Empty Interrupt Enable

0: Disable

1: Enable

Notes: If it is set to ‘1’, when the number of empty room is

great or equal (>=) the preset threshold, the interrupt is
2 R/W 0 trigger and the correspond flag is set.

1 / / /

TXFIFO_AVA_INT_ENABLE

TX FIFO Data Available Interrupt Enable

0: Disable

1: Enable

0 R/W 0 Notes: If it is set to ‘1’, when available data number is great
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or equal (>=) the preset threshold, the interrupt is trigger
and the correspond flag is set.

Crypto Engine Message Digest[n] Register

Offset: Ox4C +4*n

Register Name: CE_MDI[n]
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
CE_MID_DATA
31:0 R 0 SHA1/ MD5 Message digest MD[n] for SHA1/MDS5 (n= 0~4)

Crypto Engine CTS Length Register

Offset: 0x60

Register Name: CE_CTS_LEN
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
AES-CTS ciphertext length in byte unit ’
31:0 R/W 0 The value of '0' means no data.

Crypto Engine RX FIFO Register

Offset: 0x200

Register Name: CE_RX

Bit Read/Write

Default/Hex

w

31:0

Register Name: CE_TX
Default Value: 0x0000_0000

Default/Hex

Description

CE_TX_FIFO
32-bits TX FIFO for Output

Crypto Engine Clock Requirement

Clock Name Description Requirement
ahb_clk AHB bus clock >=24MHz
ce_clk CE serial clock <= 150MHz
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3.20 Port Controller

3.20.1 Port Description

The chip has 7 ports for multi-functional input/out pins. They are shown below:
e  Port B(PB): 8 input/output port

e Port C(PC): 17 input/output port

e  Port D(PD): 22 input/output port

e  Port E(PE) : 18 input/output port

e Port F(PF) : 6 input/output port

e  Port G(PG) : 14 input/output port

e  Port H(PH) : 10 input/output port

For various system configurations, these ports can be easily configured by software. All these ports can b
configured as GPIO if multiplexed functions are not used. The external PIO interrupt sov are sugportedhand
interrupt mode can be configured by software.
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3.20.2 Port Register List

Module Name Base Address

PIO 0x01C20800

Register Name Offset Description

Pn_CFGO n*0x24+0x00 Port n Configure Register 0 (n from 1 to 7)
Pn_CFG1 n*0x24+0x04 Port n Configure Register 1 (n from 1 to 7)
Pn_CFG2 n*0x24+0x08 Port n Configure Register 2 (n from 1 to 7)
Pn_CFG3 n*0x24+0x0C Port n Configure Register 3 (n from 1 to 7)
Pn_DAT n*0x24+0x10 Port n Data Register (n from 1 to 7)

Pn_DRVO n*0x24+0x14 Port n Multi-Driving Register 0 (n from 1 to 7)
Pn_DRV1 n*0x24+0x18 Port n Multi-Driving Register 1 (n from 1 to 7)
Pn_PULO n*0x24+0x1C Port n Pull Register 0 (n from 1 to 7)

Pn_PUL1 n*0x24+0x20 Port n Pull Register 1 (n from 1 to 7)
Pn_INT_CFGO 0x200+n*0x20+0x00 PIO Interrrupt Configure Register O

Pn _INT_CFG1 0x200+n*0x20+0x04 PIO Interrrupt Configure Register 1

Pn _INT_CFG2 0x200+n*0x20+0x08 PIO Interrrupt Configure Reg

Pn _INT_CFG3 0x200+n*0x20+0x0C PIO Interrrupt Configure R

Pn _INT_CTL 0x200+n*0x20+0x10

Pn _INT_STA 0x200+n*0x20+0x14

Pn _INT_DEB 0x200+n*0x20+0x18
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Port Register Description

PB Configure Register O

Offset: Ox24

Register Name: PB_CFGO
Default Value: 0x7777_7777

Bit Read/Write | Default | Description
31 / / /
PB7_SELECT
000: Input 001: Output
010: PCMO_DIN 011: AIF2_DIN
100: PB_EINT?7 101: Reserved
30:28 | R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
PB6_SELECT '
000: Input 001: Output
010: PCMO_DOUT 011:
100: PB_EINT6 101:
26:24 | R/W 0x7 110: Reserved
23 / / /
PB5_SELECT
000: Input
ogfPcmo_ - AIF2_BCLK
100; : Reserved
22:20 | R/W 10: 111: 10 Disable
19 / / /
B4_SEL
: Input 001: Output
010: PCMO_SYNC 011: AIF2_SYNC
100: PB_EINT4 101: Reserved
18:16 0x7 110: Reserved 111: 10 Disable
15 / / /
PB3_SELECT
000: Input 001: Output
010: UART2_CTS 011: Reserved
100: PB_EINT3 101: Reserved
14:12 R/W 0x7 110: Reserved 111: 10 Disable
11 / / /
PB2_SELECT
000: Input 001: Output
010: UART2_RTS 011: Reserved
100: PB_EINT2 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
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7 / / /
PB1_SELECT
000: Input 001: Output
010: UART2_RX 011: UARTO_RX
100: PB_EINT1 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
/ / /
PBO_SELECT
000: Input 001: Output
010: UART2_TX 011: UARTO_TX
100: PB_EINTO 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable

PB Configure Register 1

Offset: 0x28

Register Name: PB_CFG1
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

/

PB Configure Register 2

Offset: Ox2C

Register Name:
Default Value: Q

Bit

Read/Write

Default

D*ption

31:0

/

/

/

PB ConfigureReqi

3

ister Name: PB_CFG3
Default Value: 0x0000_0000

Description

/

PB Data Register

Offset: 0x34

Register Name: PB_DAT
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:8

/

/

/

7:0

R/W

PB_DAT

If the port is configured as input, the corresponding bit is the
pin state. If the port is configured as output, the pin state is the
same as the corresponding bit. The read bit value is the value
setup by software. If the port is configured as functional pin,
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‘ the undefined value will be read.

PB Multi-Driving Register 0

Register Name: PB_DRVO
Offset: 0x38 Default Value: 0x0000_5555
Bit Read/Write | Default | Description
31:16 / / Reserved

PB_DRV

PB[n] Multi-Driving Select (n = 0~7)
[2i+1:2i] 00: Level 0 01: Level 1
(i=0~7) R/W Ox1 10: Level 2 11: Level 3

PB Multi-Driving Register 1

Offset: 0x3C

Register Name: PB_DRV1
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

/

PB Pull Register O

Offset: 0x40

Register Name:
Default Value:

Bit

Read/Write

Default

Iﬁiption

31;16

/

[2i+1:2i]

/down Select (n = 0~7)
01: Pull-up
11: Reserved

0: Pull-
: Pull-down

p/down disable

Register Name: PB_PULL1
Default Value: 0x0000_0000

Read/Write

Default

Description

/

/

PC Configure Register O

Offset: 0x48

Register Name: PC_CFGO
Default Value: 0x7777_7777

Bit Read/Write | Default | Description
31 / / /
30:28 | R/W 0x7 PC7_SELECT
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000: Input 001: Output
010: NAND_RB1 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
27 / / /
PC6_SELECT
000: Input 001: Output
010: NAND_RBO 011: SDC2_CMD
100: Reserved 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Disable
23 / / /
PC5_SELECT
000: Input 001: Output
010: NAND_RE 011: SDC2_CLK
100: Reserved 101: Reserved
22:20 | R/W 0x7 110: Reserved 111: 10 Disable
19 / / /
PC4_SELECT
000: Input 001
010: NAND_CEO
100: Reserved
18:16 | R/W 0x7 110: Reserved
15 / / /
PC3_SELECT
: Output
: SPIO_CS
: Reserved
14:12 | R/W : 10 Disable
11 /
_SELECT
000: Input 001: Output
010: NAND_CLE 011: SPIO_CLK
100: Reserved 101: Reserved
10:8 R/ 0x7 110: Reserved 111: 10 Disable
/ / /
PC1_SELECT
000: Input 001: Output
010: NAND_ALE 011: SPI0O_MISO
100: Reserved 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
/ / /
PCO_SELECT
000: Input 001: Output
010: NAND_WE 011: SPIO_MOSI
2:0 R/W 0x7 100: Reserved 101: Reserved
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| | | 110: Reserved 111: 10 Disable

PC Configure Register 1

Register Name: PC_CFG1
Offset: 0x4C Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /
PC15_SELECT
000: Input 001: Output
010: NAND_DQ7 011:sSbC2_D7
100: Reserved 101: Reserved
30:28 | R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
PC14 SELECT
000: Input 001: Output
010: NAND_DQ6 011: SDC2_D6 '
100: Reserved 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Djsabl
23 / / /
PC13_SELECT
000: Input
010: NAND_DQ.
100: Reserved
22:20 | R/W 0x7 1 eserve 11: 10 Disable
19 / /
001: Output
10: NAND_DQ4 011:SDC2_D4
: Reserved 101: Reserved
:16 0x 110: Reserved 111: 10 Disable
/ /
PC11_SELECT
000: Input 001: Output
010: NAND_DQ3 011:SDC2_D3
100: Reserved 101: Reserved
14:12 R/W 0x7 110: Reserved 111: 10 Disable
11 / / /
PC10_SELECT
000: Input 001: Output
010: NAND_DQ2 011:SDC2_D2
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
6:4 R/W 0x7 PC9_SELECT
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000: Input 001: Output
010: NAND_DQ1 011:SDbC2_D1
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
3 / / /
PC8 SELECT
000: Input 001: Output
010: NAND_DQO 011:SDC2_DO
100: Reserved 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable

PC Configure Register 2

Register Name: PC_CFG2

Offset: 0x50 Default Value: 0x0000_0777
Bit Read/Write | Default | Description

31:11 |/ / /

10:8 R/W 0x7 /

7 / / /

6:4 R/W 0x7 /

3 / / /

PC16_SELECT

000: Input : Out
010: NAND_D 113sDC2_RST
1weserve 01: Reserved
2:0 R/W 0x7 110 rve 111: 10 Disable
3

PC ConfigureReqi

ister Name: PC_CFG3
Default Value: 0x0000_0000
Default | Description

/ /

PC Data Register

Register Name: PC_DAT

Offset: 0x58 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:19 |/ / /

PC_DAT

If the port is configured as input, the corresponding bit is the
pin state. If the port is configured as output, the pin state is the
same as the corresponding bit. The read bit value is the value
18:0 R/W 0 setup by software. If the port is configured as functional pin,
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System

PC Multi-Driving Register 0

Register Name: PC_DRVO
Offset: Ox5C Default Value: 0x5555_5555
Bit Read/Write | Default | Description

PC_DRV

PC[n] Multi-Driving_SELECT (n = 0~15)
[2i+1:2i] 00: Level 0 01: Level 1
(i=0~15) | R/W 0ox1 10: Level 2 11: Level 3

PC Multi-Driving Register 1

Register Name: PC_DRV1
Offset: 0x60 Default Value: 0x0000_0015
Bit Read/Write | Default | Description
31:6 / / /
PC_DRV
PC[n] Multi-Driving Select (n = 16~18)
[2i+1:2i] 00: Level 0
(i=0~2) R/W Oox1 10: Level 2

N

PC Pull Register 0

Offset: Ox64

Bit Read/Write

PC[n] Pull-up/down Select (n = 0~15)
0005 | 00: Pull-up/down disable 01: Pull-up

140 10: Pull-down 11: Reserved
Il Register 1

Register Name: PC_PULL1
Offset: 0x68 Default Value: 0x0000_0014
Bit Read/Write | Default Description
31:6 / / /

PC_PULL

PC[n] Pull-up/down Select (n = 16~18)
[2i+1:2i] 0x00000 | 00: Pull-up/down disable 01: Pull-up
(i=0~2) R/W 014 10: Pull-down 11: Reserved
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Register Name: PD_CFGO
Offset: 0x6C Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /
PD7_SELECT
000: Input 001: Output
010: LCD_D7 011:SDC1_D3
100: Reserved 101: Reserved
30:28 | R/W 0x7 110: Reserved 111: 10 Disable
27 / / Reserved
PD6_SELECT
000: Input 001: Output
010: LCD_D6 011:SDC1_D2
100: Reserved 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Disable '
23 / / /
PD5_SELECT
000: Input
010: LCD_D5
100: Reserved
22:20 | R/W 0x7 110: Reserved
19 /
: Output
011: SDC1_DO
101: Reserved
10: Reserved 111: 10 Disable
PD3_SELECT
000: Input 001: Output
010: LCD_D3 011: SD1_CMD
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
11 / / /
PD2_SELECT
000: Input 001: Output
010: LCD_D2 011: SDC1_CLK
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
6:4 R/W 0x7 /
3 / / /
2:0 R/W 0x7 /

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 258

System




" Allwinner
Technology

PD Configure Register 1

System

Vo

Register Name: PD_CFG1
Offset: 0x70 Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /
PD15_SELECT
000: Input 001: Output
010: LCD_D15 011: Reserved
100: Reserved 101: Reserved
30:28 | R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
PD14_ SELECT
000: Input 001: Output
010: LCD_D14 011: Reserved
100: Reserved 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Disable
23 / / /
PD13_SELECT
000: Input
010: LCD_D13
100: Reserved
22:20 | R/W 0x7 110: Reserved
19 |/ / | &
001: Output
011: UART1_RTS
00: Reserved 101: Reserved
18:16 | R/W : Reserved 111: 10 Disable
/ /
PD11_SELECT
000: Input 001: Output
010: LCD_D11 011: UART1_RX
100: Reserved 101: Reserved
14:12 R/W 0x7 110: Reserved 111: 10 Disable
11 / / /
PD10_SELECT
000: Input 001: Output
010: LCD_D10 011: UART1_TX
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
6:4 R/W 0x7 /
3 / / /
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|20 |r/w o7 |/

PD Configure Register 2

Register Name: PD_CFG2
Offset: 0x74 Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /
PD23_SELECT
000: Input 001: Output
010: LCD_D23 011: LVDS_VN2
100: Reserved 101: Reserved
30:28 | R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
PD22_SELECT
000: Input 001: Output
010: LCD_D22 011: LVDS_VP2 '
100: Reserved 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Djsabl
23 / / /
PD21_SELECT
000: Input
010: LCD_D21
100: Reserved
22:20 | R/W 0x7 1 eserve 11: 10 Disable
19 / /
001: Output
011: LVDS_VP1
: Reserved 101: Reserved
:16 0x 110: Reserved 111: 10 Disable
/ /
PD19_SELECT
000: Input 001: Output
010: LCD_D19 011: LVDS_VNO
100: Reserved 101: Reserved
14:12 R/W 0x7 110: Reserved 111: 10 Disable
11 / / /
PD18_ SELECT
000: Input 001: Output
010: LCD_D18 011: LVDS_VPO
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
6:4 R/W 0x7 /
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/ / /
2:0 R/W 0x7 /

PD Configure Register 3

Register Name: PD_CFG3
Offset: 0x78 Default Value: 0x0000_7777
Bit Read/Write | Default | Description
31:16 |/ / /
15 / / /
PD27_SELECT
000: Input 001: Output
010: LCD_VSYNC 011: LVDS_VN3
100: Reserved 101: Reserved
14:12 R/W 0x7 110: Reserved 111: 10 Disable
11 / / Reserved
PD26_SELECT &
000: Input : Output
010: LCD_HSYNC
100: Reserved
10:8 R/W 0x7 110: Reserved
7 / / /
PD25_SELECT
000: Input
0 D_DE 11: LVDS_VNC
1004 rve 101: Reserved
6:4 R/W 111: 10 Disable
/
001: Output
010: LCD_CLK 011: LVDS_VPC
100: Reserved 101: Reserved
2:0 0x7 110: Reserved 111: 10 Disable

PD Data Register

Register Name: PD_DAT
Offset: 0x7C Default Value: 0x0000_0000

Bit Read/Write | Default | Description

31:28 |/ / /

PD_DAT
If the port is configured as input, the corresponding bit is the
pin state. If the port is configured as output, the pin state is the
same as the corresponding bit. The read bit value is the value

27:0 R/W 0 setup by software. If the port is configured as functional pin,
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System

PD Multi-Driving Register 0

Register Name: PD_DRVO

Offset: 0x80 Default Value: 0x5555_5555
Bit Read/Write | Default | Description

PD_DRV

PD[n] Multi-Driving Select (n = 0~15)
[2i+1:2i] 00: Level 0 01: Level 1
(i=0~15) | R/W 0ox1 10: Level 2 11: Level 3

PD Multi-Driving Register 1

Register Name: PD_DRV1

Offset: 0x84 Default Value: 0x0055_5555
Bit Read/Write | Default | Description
31:24 / / /

PD_DRV

[2i+1:2i] 00: Level 0
(i=0~11) | R/W Oox1 10: Level 2

PD Pull Register 0 '

Offset: 0x88

PD[n] Multi-Driving Select (n = 16~27)

N

Bit Read/Write

00: Pull-up/down disable

[n] Pull-up/down Select (n = 0~15)

01: Pull-up

0x0 10: Pull-down 11: Reserved
Il Register 1

Register Name: PD_PULL1
Offset: 0x8C Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:24 / / /

PD_PULL

PD[n] Pull-up/down Select (n = 16~27)
[2i+1:2i] 00: Pull-up/down disable 01: Pull-up enable
(i=0~11) | R/W 0x0 10: Pull-down 11: Reserved

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 262



"Allwinner

Technology System

PE Configure Register 0

Register Name: PE_CFGO
Offset: 0x90 Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /
PE7_SELECT
000: Input 001: Output
010: CSI_D3 011: Reserved
100: Reserved 101: Reserved
30:28 | R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
PE6_SELECT
000: Input 001: Output
010: CSI_D2 011: Reserved
100: Reserved 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Disable '
23 / / /
PE5_SELECT
000: Input
010: CSI_D1
100: Reserved
22:20 | R/W 0x7 110: Reserved
19 /
: Output
011: Reserved
101: Reserved
10: Reserved 111: 10 Disable
PE3_SELECT
000: Input 001: Output
010: CSI_VSYNC 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
11 / / /
PE2_SELECT
000: Input 001: Output
010: CSI_HSYNC 011: Reserved
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
PE1_SELECT
000: Input 001: Output
6:4 R/W 0x7 010: CSI_MCLK 011: Reserved

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 263



"Allwinner

Technology System

100: Reserved 101: Reserved
110: Reserved 111: 10 Disable

3 / / /
PEO_SELECT
000: Input 001: Output
010: CSI_PCLK 011: Reserved
100: Reserved 101: Reserved

2:0 R/W 0x7 110: Reserved 111: 10 Disable

PE Configure Register 1

Register Name: PE_CFG1

Offset: 0x94 Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /
PE15_SELECT
000: Input 001: Output '
010: Reserved : Reserved
100: Reserved
30:28 | R/W 0x7 110: Reserved
27 / / /
PE14_SELECT
000: Input
010: Reserved
1¢eserve : Reserved
26:24 | R/W 0x7 : rve : 10 Disable
23 / /
001: Output
: CSI_SDA 011: TWI2_SDA
100: Reserved 101: Reserved
22:20 ) 0x7 110: Reserved 111: 10 Disable
19 % / /
PE12_SELECT
000: Input 001: Output
010: CSI_SCK 011: TWI2_SCK
100: Reserved 101: Reserved
18:16 | R/W 0x7 110: Reserved 111: 10 Disable
15 / / /
PE11_SELECT
000: Input 001: Output
010: CSI_D7 011: Reserved
100: Reserved 101: Reserved
14:12 | R/W 0x7 110: Reserved 111: 10 Disable
11 / / /
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PE10_SELECT
000: Input 001: Output
010: CSI_D6 011: Reserved
100: Reserved 101: Reserved

10:8 R/W 0x7 110: Reserved 111: 10 Disable

7 / / /
PE9_SELECT
000: Input 001: Output
010: CSI_D5 011: Reserved
100: Reserved 101: Reserved

6:4 R/W 0x7 110: Reserved 111: 10 Disable

/ / /

PE8_SELECT
000: Input 001: Output
010: CSI_D4 011: Reserved
100: Reserved 101: Reserved

2:0 R/W 0x7 110: Reserved 111: 10 Disable ‘

PE Configure Register 2

Register Name: PE_CFG2

Offset: 0x98 Default Value: 0x0000_0077
Bit Read/Write | Default | Description
317 |/ /

: Output
011: Reserved
101: Reserved

10: Reserved 111: 10 Disable
PE16_SELECT
000: Input 001: Output
010: Reserved 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable

PE Configure Register 3

Register Name: PE_CFG2
Offset: 0x9C Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31.0 |/ / /
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PE Data Register

Register Name: PE_DAT

Offset: OXAQ Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:18 |/ / /

PE_DAT

If the port is configured as input, the corresponding bit is the
pin state. If the port is configured as output, the pin state is the
same as the corresponding bit. The read bit value is the value
setup by software. If the port is configured as functional pin,
17:0 R/W 0 the undefined value will be read.

PE Multi-Driving Register O

Register Name: PE_DRVO

Offset: OxA4 Default Value: 0x5555_5555 ' \
Bit Read/Write | Default | Description ‘

PE_DRV
PE[n] Multi-Driving Select (n = 0~15)
[2i+1:2i] 00: Level 0
(i=0~15) | R/W 0x1 10: Level 2

01: Le

PE Multi-Driving Regist*l

Re
Offset: OxA8 efa
Bit Read/Write Descri
31:4 /

PE[n] Multi-Driving Select (n = 16~17)
00: Level O 01: Level 1
10: Level 2 11: Level 3

Ox1

PE Pull Register 0

Register Name: PE_PULLO
Offset: OXAC Default Value: 0x0000_0000
Bit Read/Write | Default | Description

PE_PULL

PE[n] Pull-up/down Select (n = 0~15)
[2i+1:2i] 00: Pull-up/down disable 01: Pull-up
(i=0~15) | R/W 0x0 10: Pull-down 11: Reserved
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PE Pull Register 1

Register Name: PE_PULL1
Offset: 0xBO Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:4 / / /

PE_PULL

PE[n] Pull-up/down Select (n = 16~17)
[2i+1:2i] 00: Pull-up/down disable 01: Pull-up
(i=0~1) R/W 0x0 10: Pull-down 11: Reserved

PF Configure Register O

Register Name: PF_CFGO
Offset: 0xB4 Default Value: 0x0037_3733
Bit Read/Write | Default | Description
31:23 |/ / /
PF5_SELECT
000: Input 001:
010: SDCO_D2
100: Reserved
22:20 | R/W 0x3 110: Reserved
19 / / /
PF4_SELECT
: Output
: UARTO_RX
: Reserved
18:16 | R/W : 10 Disable
15 /
_SELECT
000: Input 001: Output
010: SDCO_CMD 011:JTAG_DO1
100: Reserved 101: Reserved
14:12 | R/W 0x3 110: Reserved 111: 10 Disable
/ / /
PF2_SELECT
000: Input 001: Output
010: SDCO_CLK 011: UARTO_TX
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
PF1_SELECT
000: Input 001: Output
010: SDCO_DO 011:JTAG_DI1
6:4 R/W 0x3 100: Reserved 101: Reserved
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110: Reserved 111: 10 Disable
3 / / /
PFO_SELECT
000: Input 001: Output
010: SDCO_D1 011: JTAG_MS1
100: Reserved 101: Reserved
2:0 R/W 0x3 110: Reserved 111: 10 Disable

PF Configure Register 1

Offset: 0xB8

Register Name: PF_CFG1
Default Value: 0x0000_0000

Bit

Read/Write

Default | Description

31:0

/

/ /

PF Configure Register 2

Offset: OxBC

Register Name: PF_CFG2
Default Value: 0x0000_0000

Bit

Read/Write

Default | Description

31:0

/

/ /

PF Configure Register 3

Offset: 0xCO

Bit

Read/Write

Register Name: PF_DAT
Default Value: 0x0000_0000

5:0

Default | Description
/ / /
PF_DAT

R/W

If the port is configured as input, the corresponding bit is the
pin state. If the port is configured as output, the pin state is the
same as the corresponding bit. The read bit value is the value

setup by software. If the port is configured as functional pin,

0 the undefined value will be read.

PF Multi-Driving Register O

| Offset: 0xC8

‘ Register Name: PF_DRVO
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Default Value: 0x0000_0555
Bit Read/Write | Default | Description
31:12 / / /
PF_DRV
PF[n] Multi-Driving Select (n = 0~5)
[2i+1:2i] 00: Level 0 01: Level 1
(i=0~5) R/W 0x1 10: Level 2 11: Level 3

PF Multi-Driving Register 1

Register Name: PF_DRV1
Offset: OxCC Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:0 / / /

PF Pull Register 0

Register Name: PF_PULLO

Offset: 0xDO Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:12 / / /

PF_PULL
PF[n] Pull-up/dawn Sel

[2i+1:2i] 00: Pull-up/d a 1: Pu
(i=0~5) R/W ’ull-do eserved

PF Pull Register

egister Name: PF_PULL1

Offset: 0xD4 fault Value: 0x0000_0000

ault | Description

/

Register Name: PG_CFGO
Offset: 0xD8 Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /
PG7_SELECT
000: Input 001: Output
010: UART1_RX 011: Reserved
100: PG_EINT7 101: Reserved
30:28 | R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
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PG6_SELECT
000: Input 001: Output
010: UART1_TX 011: Reserved
100: PG_EINT6 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Disable
23 / / /
PG5_SELECT
000: Input 001: Output
010: SDC1_D3 011: Reserved
100: PG_EINT5 101: Reserved
22:20 | R/W 0x7 110: Reserved 111: 10 Disable
19 / / /
PG4_SELECT
000: Input 001: Output
010: SDC1_D2 011: Reserved
100: PG_EINT4 101: Reserved
18:16 | R/W 0x7 110: Reserved 111: 10 Disable ‘
15 / / /
PG3_SELECT
000: Input
010: SDC1_D1
100: PG_EINT3
14:12 | R/W 0x7 110: Reserved
11 /
: Output
011: Reserved
101: Reserved
10: Resefved 111: 10 Disable
PG1_SELECT
000: Input 001: Output
010: SDC1_CMD 011: Reserved
100: PG_EINT1 101: Reserved
110: Reserved 111: 10 Disable
3 / / /
PGO_SELECT
000: Input 001: Output
010: SDC1_CLK 011: Reserved
100: PG_EINTO 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable

PG Configure Register 1

| Offset: 0xDC | Register Name: PG_CFG1
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Default Value: 0x0077_7777
Bit Read/Write | Default | Description
31:23 |/ / /
PG13_SELECT
000: Input 001: Output
010: PCM1_DIN 011: AIF3_DIN
100: PG_EINT13 101: Reserved
22:20 | R/W 0x7 110: Reserved 111: 10 Disable
19 / / /
PG12_SELECT
000: Input 001: Output
010: PCM1_DOUT 011: AIF3_DOUT
100: PG_EINT12 101: Reserved
18:16 | R/W 0x7 110: Reserved 111: 10 Disable
15 / / /
PG11_SELECT
000: Input 001: Output
010: PCM1_BCLK - AIF3_BCLK
100: PG_EINT11
14:12 | R/W 0x7 110: Reserved
11 / / /
PG10_SELECT
000: Input
010: PCM1_SY
: Reserved
10:8 R/W 0x7 : 10 Disable
7 / /
: Output
: UART1_CTS 011: Reserved
100: PG_EINT9 101: Reserved
0x7 110: Reserved 111: 10 Disable
/ /
PG8_SELECT
000: Input 001: Output
010: UART1_RTS 011: Reserved
100: PG_EINTS8 101: Reserved
0x7 110: Reserved 111: 10 Disable

PG Configure Register 2

Register Name: PG_CFG2
Offset: OXEO Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:0 / / /
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PG Configure Register 3

Register Name: PG_CFG3
Offset: OxE4 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:.0 |/ / /

PG Data Register

Register Name: PG_DAT

Offset: OXE8 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:14 |/ / /

PG_DAT

If the port is configured as input, the corresponding bit is the
pin state. If the port is configured as output, the pin ‘ is the

setup by software. If the port is configure
13:0 R/W 0 the undefined value will be read.

Offset: OXEC
Bit Read/Write
31:28 /

G[n] Multi-Driving Select (n = 0~13)
: Level O 01: Level 1
10: Level 2 11: Level 3

[2i+1:2i]

ult®Driving Register 1

Register Name: PG_DRV1
Offset: OxFO Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:0 / / /

PG Pull Register 0

Register Name: PG_PULLO
Offset: OxF4 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:28 / / /
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PG_PULL
PG[n] Pull-up/down Select (n = 0~13)
[2i+1:2i] 00: Pull-up/down disable
(i=0~13) | R/W 0x0 10: Pull-down

01: Pull-up
11: Reserved

System

PG Pull Register 1

Register Name: PG_PULL1
Offset: OxF8 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:0 / / /

PH Configure Register O

Register Name: PH_CFGO

Offset: OxFC Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /
PH7_SELECT
000: Input
010: SPI0_CLK
100: Reserved
30:28 | R/W 0x7 110: Reserved

27 /

W

001: Output
011: UART3_TX
101: Reserved
10: Reserved 111: 10 Disable
PH5_SELECT
000: Input 001: Output
010: TWI1_SDA 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
19 / / /
PH4_SELECT
000: Input 001: Output
010: TWI1_SCK 011: Reserved
100: Reserved 101: Reserved
18:16 | R/W 0x7 110: Reserved 111: 10 Disable
15 / / /
PH3_SELECT
000: Input 001: Output
14:12 R/W 0x7 010: TWIO_SDA 011: Reserved
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100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
11 / / /
PH2_SELECT
000: Input 001: Output
010: TWIO_SCK 011: Reserved
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
PH1_SELECT
000: Input 001: Output
010: PWM1 011: Reserved
100: Reserved 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
/ / /
PHO_SELECT
000: Input 001: Output
010: PWMO 011: Reserved
100: Reserved 101: d
2:0 R/W 0x7 110: Reserved 111:10

PH Configure Register 1

Offset: 0x100

Bit Read/Write
31:7 /
001: Output
: SPIO_MISO 011: UART3_CTS
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
/
PH8_SELECT
000: Input 001: Output
010: SPI0_MOSI 011: UART3_RTS
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable

PH Configure Register 2

Offset: 0x104

Register Name: PH_CFG2
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

/
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PH Configure Register 3

Register Name: PH_CFG3
Offset: 0x108 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31.0 |/ / /

PH Data Register

Register Name: PH_DAT

Offset: 0x10C Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:10 |/ / /

PH_DAT

If the port is configured as input, the corresponding bit is the
pin state. If the port is configured as output, the pin ‘ is the

setup by software. If the port is configure
9:0 R/W 0 the undefined value will be read.

Offset: 0x110
Bit Read/Write
31:20 /

H[n] Mdlti-Driving Select (n = 0~9)
: Level O 01: Level 1
10: Level 2 11: Level 3

[2i+1:2i]

ult®Briving Register 1

Register Name: PH_DRV1
Offset: 0x114 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:0 / / /

PH PULL REGister O

Register Name: PH_PULLO
Offset: 0x118 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:20 / / /
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PH_PULL
PH[n] Pull-up/down Select (n = 0~9)
[2i+1:2i] 00: Pull-up/down disable 01: Pull-up
(i=0~9) R/W 0 10: Pull-down 11: Reserved

PH Pull Register 1

Register Name: PH_PULL1
Offset: 0x11C Default Value: 0x0000_0000
Bit Read/Write | Default Description
31:0 / / /

PB External Interrupt Configure Register 0

Register Name:PB_EINT_CFGO
Offset: 0x220 Default Value: 0x0000_0000

Bit Read/Write | Default | Description ' \
EINT_CFG
External INTh Mode (n = 0~7)

0x0: Positive Edge
0x1: Negative Edge
0x2: High Level
0x3: Low Level
[4i+3:4i] 0x4: Double Edg ggativ
(i=0~7) R/W 0

PB External Inter on

egister Name: PB_EINT_CFG1
fault Value: 0x0000_0000

Description

/

Offset: 0x224

ternal Interrupt Configure Register 2

Register Name: PB_EINT_CFG2
Offset: 0x228 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:0 / / /

PB External Interrupt Configure Register 3

Register Name: PB_EINT_CFG3
Offset: 0x22C Default Value: 0x0000_0000
Bit ‘ Read/Write ‘ Default | Description
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PB External Interrupt Control Register

Register Name: PB_EINT_CTL
Offset: 0x230 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:8 / / /

EINT_CTL

External INTn Enable (n = 0~7)
[n] 0: Disable
(n=0~7) | R/W 0 1: Enable

PB External Interrupt Status Register

Offset: 0x234

Register Name: PB_EINT_STATUS
Default Value: 0x0000_0000

Bit Read/Write

Default | Description

31:8 /

/ /

[n]
(n=0~7)

R/W

EINT_STATUS
External INTn Pending Bit (n = 0~7)
0: No IRQ pending
1: IRQ pending
0 Write ‘1’ to clea

PB External Inter

Vo

Offset: 0x238

Regist e: PB_EINT_DEB

efault Value: 0x0000_0000

scription

/

DEB_CLK_PRE_SCALE
Debounce Clock Pre-scale n

The selected clock source is prescaled by 2n.

/

0 R/W

PIO_INT_CLK_SELECT

PIO Interrupt Clock Select
0: LOSC 32Khz

0 1: HOSC 24Mhz

PG External Interrupt Configure Register 0

Offset: 0x240

Register Name:PG_EINT_CFGO
Default Value: 0x0000_0000

Bit | Read/Write

‘ Default | Description
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[4i+3:4i]
(i=0~7)

R/W

EINT_CFG

External INTh Mode (n = 0~7)

0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level

0x4: Double Edge (Positive/ Negative)
Others: Reserved

System

PG External Interrupt Configure Register 1

Offset: 0x244

Register Name: PG_EINT_CFG1
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:24

/

/ /

[4i+3:4i]
(i=0~5)

R/W

ENT_CFG
External INTh Mode (n = 8~13)
0x0: Positive Edge

0x1: Negative Edge

0x2: High Level

0x3: Low Level

0x4: Double Edge (Positive/ Ne
Others: Reserve

T

Bit

31:0

errupt Configure Register 3

Register Name: PG_EINT_CFG3

¥0x24C Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:0 / / /

PG External Interrupt Control Register

Offset: 0x250

Register Name: PG_EINT_CTL
Default Value: 0x0000_0000

Bit Read/Write | Default | Description
31:14 / / /
[n] R/W 0 EINT_CTL
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(n=0~13) External INTn Enable (n = 0~13)
0: Disable
1: Enable

PG External Interrupt Status Register

Register Name: PG_EINT_STATUS

Offset: 0x254 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:14 / / /

EINT_STATUS

External INTn Pending Bit (n = 0~13)
0: No IRQ pending

[n] 1: IRQ pending
(n=0~13) | 5R/W 0 Write ‘1’ to clear
PG External Interrupt Debounce Register ’

Register Name: PG_EINT_DEB
Offset: 0x258 Default Value: 0x0000_0000
Bit Read/Write | Default | Description

31:7 / / /

DEB_CLK_PRE_?
Debounce Clock
6:4 R/W 0 S : scaled by 2/n.
3:1 /

~

PIO In Clock Select
: LOSC 32Khz
HOSC 24Mhz
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Chapter4 Memory

This chapter describes the memory subsystem of R16 processor from following perspectives:
e  SDRAM Controller

. NAND Flash Controller
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4.1 SDRAM Controller

4.1.1 Overview

The SDRAM Controller (DRAMC) provides a simple, flexible, burst-optimized interface to all industry standard
DDR3/DDR3L SDRAM.

The DRAMC automatically handles memory management, initialization, and refresh operations. It gives the
host CPU a simple command interface, hiding details of the required address, page, and burst handling
procedures. All memory parameters are runtime-configurable, including timing, memory setting, SDRAM type,
and Extended-Mode-Register settings.

The DRAMC includes the following features:

e  Compatible with the JEDEC standard DDR3/DDR3L SDRAM

e  16-bits data width

e  Support power voltage of 1.35V and 1.5V ' @

e  Support memory capacity up to 2GB \

e  Support 16 address lines and 3 bank address lines per channel

e  Automatically generate initialization and refresh sequences

o Runtime-configurable parameters setting

e  Configurable clock frequency

e Priority of transferring through multiple portsds progr. e
e  Support random read or write operations
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4.2 NAND Flash Controller

4.2.1 Overview

The NDFC is the NAND Flash Controller which supports all NAND/MLC flash memory available in the market.
New type flash can be supported by software re-configuration.

The On-the-fly error correction code (ECC) is built-in NDFC for enhancing reliability. BCH is implemented and it
can detect and correct up to 64 bits error per 512 or 1024 bytes data. The on chip ECC and parity checking
circuitry of NDFC frees CPU for other tasks. The ECC function can be disabled by software.

The data can be transferred by DMA or by CPU memory-mapped |0 method. The NDFC provides automatic
timing control for reading or writing external Flash. The NDFC maintains the proper relativity for CLE, CE# and

ALE control signal lines. Three modes are supported for serial read access. The conventional serial acce
mode 0 and mode 1 is for EDO type and mode 2 for extension EDO type. NDFC can monitor the status of R
signal line.

Block management and wear leveling management are implemented in software. '
The NAND Flash Controller (NDFC) includes the following features:
e Comply to ONFI 2.3 and Toggle 1.0
e Support 64-bit ECC per 512 bytes or 1024 bytes
e  8-bit RAW NAND flash controller sharing pin with eMMC
e  Support up to 2 CE and 2 RB signals
e Support SLC/MLC/TLC NAND and EF-NAND
4
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4.2.2 Block Diagram

The NAND Flash Controller (NDFC) system block diagram is shown below:

Memory

AHB Slave I/F
[y [y
v y v
Command DMA && INT FIFO Register
FIFO Control Control Control

Command FSM

A A

NAND Flash Basic Operation

G

cO

vy

l

CE[7:0] CLE ALE WE R 10[7:
lur64-6%am
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4.2.3 NDFC Timing Diagram

Typically, there are two kinds of serial access method. One method is conventional method which fetching data
at the rise edge of NDFC_RE# signal line. Another one is EDO type which fetching data at the next fall edge of
NDFC_RE# signal line.

NDFC_CLE //

|<—t3—> " <—t4_’|
\

// /

NDFC_CE#
1/
j/
NDFC_WE# . 14 o /1
le— t12 _>|_ sample 0 | I samplen-1
NDFC_RE# 4/—\_/ y
fe— t13—> /
NDFC_ALE /]
|<— 10 —» I
NDFC_RB# / ////
NDFC_IOx < Data (0) X //’/ Data (n-1)

NDFC_CLE

NDFC_CE#

NDFC_WE#

NDFC_RE#

NDFC_ALE

NDFC_R

< Data (0) /// X Data (n-1) >—

Figure4.2-3 EDO type Serial Access after Read Cycle (SAM1)

" CLE //
|<- t3 »] 1/
NDFC_CE# \ /] /
1/
/]
NDFC_WE# le——— t14 1/
sample 0
— t12—>|
NDFC_RE# ! \ /
fe—— 113 —
NDFC_ALE /]
le— t10 —»] /],
11/

NDFC_RB# /
//

NDFC_IOx < Data (0) X / /b/ata (n-1) )7
1/

Figure4.2-4 Extending EDO type Serial Access Mode (SAM2)
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< 1 —> «— t2 —>|
NDFC_CLE / \

[ —
NDFC_CE# \ /

NDFC_WE#

NDFC_RE#

|‘_ 7 —» <—t11—>|
NDFC_ALE \ /
|‘_ 8 —Ple— t9—>|

nore_iox - XXOOOOOOOOOOOONN CoMMAND OOOOOOOOOOUXXXN

Figure4.2-5 Command Latch Cycle

NDFC_CLE 11—
\ //
NDFC_CE# e » 7 — 4—»]
\ l—————— t15 ——p

NDFC_WE#

[— t5 —»

NDFC_RE#

|<— t7 —p
NDFC_ALE /

NDFC_IOx

igure C L3
1
NDFC_CE# N — 14—

NDFC_CLE
———— t15 —— y /
W «— t6 —> /7
= ﬁ/{—/
//
|<— t7 —p le——t11
NDFC_ALE \ // /
|<— t8 —Ple— 19 —>|

//
norc1ox XXXOQQXRAX ol Xy owlnd QXXX

Figure4.2-7 Write Data to Flash Cycle
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norcce_/ \ //
NDFC_CE# /{/ /
NDFC_WE#  \__/ t14 /7 I

t12 t13

NDFC_RE \_/_\_/7/\_/7

NDFC_ALE //

{—tlﬁ—}l 7/ /l I
NDFC_RB# \ / //

NDFC_IOx cmd / do) X 7{ X_d(n-1) \
Figure4.2-8 Waiting R/B# ready Diagram

NDFC_CLE / \ //

NDFC_CE#
NDFC_WE# \_/
[<
NDFC_RE
NDFC_ALE
NDFC_RB#
NDFC_IOx cmd

ure4.2- # high to RE# low Timing Diagram

/2 A

NDFC_CLE

/A
NDFC_ALE // /A

NDFC_RB# //
NDFC_IOx / //_X d(n-Z)X d(n-l)\ / 05h Xicoll X col2 X \

Figure4.2-10 RE# high to WE# low Timing Diagram
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NDFC_CLE //
NDFC_CE# //

y le———t19——
norc wern/~ \// T\ \/ S\

NDFC_RE //
NDFC_ALE // \

NDFC_RB# //
NDFC_IOx / ,7/ X addr2 X addr3 \ / do) X_d@1) X d2) X \

Figure4.2-11  Address to Data Loading Timing Diagram \
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Timing cycle list
ID Parameter Timing Notes
T1 NDFC_CLE setup time T
T2 NDFC_CLE hold time T
T3 NDFC_CE setup time T
T4 NDFC_CE hold time T
T5 NDFC_WE# pulse width T
T6 NDFC_WE# hold time T
T7 NDFC_ALE setup time T
T8 Data setup time T
T9 Data hold time T
T10 Ready to NDFC_RE# low 3T
T11 NDFC_ALE hold time T
T12 NDFC_RE# pulse width
T13 NDFC_RE# hold time T
T14 Read cycle time 2T
T15 Write cycle time 2T
T16 NDFC_WE# high to R/B# busy Specified by timing
T17 NDFC_WE# high to NDFC_RE# low
T18 NDFC_RE# high to NDFC_WE# low
T19 Address to Data Loading ti

Note: T is the clock period ion of‘
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NDFC Operation Guide

NDFC_CLEJ_\ /_\ //

7/

NDFC_C E#_\ // /—
R AVAWAVAVAVAVAW/ /
- NI\

: Page Command
: cmdio[31:30]=2 :

NDFC_ ALE / \ ............................
yi
NDFC_RB# \ / //

NDFC_IOx Addr(5 cycle) 30h < /I/I Data output >7

: Sequence Read :
i cmdio[20]=0 :
i cmdio[25]=1

 cmdio[22] .| emdio[18:16] giﬁf;g‘ézi]ommand ;\c/\;f(;ti(igslslgnal
: cmdio[7:0] : 1 cmdio[19]=1 : P

¢ First Command

Figure4.2-12 Page Read Command Diagram

NDFC_CLE ’ \
NDFC_CE# _\

NDFC_WE# _\/\_/\/\_/\ TN

wie ke Page Commangm /
T . //

NDFC_RB#

/7 Data Input >
17

A

Norc_tox _(BOMRQAddr (5Giely) )
X
3 A

i Sequence Write :  : Second
i emdio[20]=1 i i Command

Figure4.2-13 Page Program Diagram
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NDFC_CLE _/—\ /—\ /—\ /—\ L
NDFC_CE#_\ L
e AVAWAVAVAVAVAW \VARY /A

Memory

NDFC_RE
NDFC_ALE / \ /{
,
NDFC_RB# //
oo @-EDED e OG0 ~00r)———( et ofout
v A Y. K

Forth Comand
cmd|0[29]

: First Command
cmdlo[22]

Address Cycle

: cmdlo[18 16] Second Command

mdio[24]

Sequence Read :
cmdlo[20] 0 :

Third Comand
: cmdio[28]

Walt RB Signal
i cmdio[23]

NDFC_CLE_/_\ /_\ // /_\
NDFC_CE#_\ //

NDFC_RE o \/\/>/

: Page Command ™
: cmdio[31:30]=2 :

NDFC_ALE [ \ ............................

NDFC_RB# Address set by hardware
automatlcally

: Wait RB Signal
¢ cmdio[23] :

re4.2-15 Interleave Page Read Diagram
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Chapter 5 Display

This section describes the display subsystem from following perspectives:

TCON

Display Engine Front-End

Display Engine Back-End

MIPI DSI

IEP (SAT, DRC, Write-back Controller)
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5.1 Display Subsystem Block Diagram

The display subsystem of R16 processor consists of 6 sections, including DEFE, DEBE, SAT, DRC, TCON, and
write-back controller. The six sections play different role in this subsystem, and cooperate with each other to

meet diversified display requirements.

Ul
Video DEBE
» DEFE > BE DRC ——» TCON |—»
(CMU inside)
MBUS
P Write-back
b Controller |

Figure 5.1-1 R16 Display Subsystem Block Diagram '
DEFE: video scaling, color space conversion, etc
DEBE: layer blending, etc

SAT:  color adjustment for better vision effect

DRC:  content-based backlight control for energy efficiency

TCON: LCD driver

Write-Back Controller: capture data between dspaig@N Miracast application

cp‘\&\
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5.2 TCON

This section describes the timing controller of R16 platform.
5.2.1 Overview

e Support LVDS interface with single link, up to 1280X800@ 60fps

e  Support RGB interface with DE/SYNC mode, up to 1280X800@60fps
e  Support serial RGB/dummy RGB/CCIR656 interface, up to 1280X800@60fps
e  Support i80 interface with 18/16/9/8 bit, support TE, up to 1280X800@60fps
e  Supported pixel formats: RGB888, RGB666 and RGB565

e Support dither function from RGB666/RGB565 to RGB888

e  Support Gamma correction with R/G/B channel independence
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5.2.2 Block Diagram
CONTROL
VPLL » Locic
RGB
F
2 J\ DATA
:> ASYNC FIFO1 i) sl YOV _l/ FORMATTER | Lcd data
(444)
DE Srcl ! !
Full HV TIMING
M
5 DCLK BASIC TIMING J\
X —| CENERATOR _V CPU TIMING Lcd ctlr
Full FIFO
l«— FLAG
&
CLK GEN
Sync E
\

&

o‘\&

Figure 5.2-1 TCON Block Di

o

m
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5.2.3 TCON Function Description

HV_I/F (Sync+DE mode)
HV I/F is also known as Sync + DE mode, which is widely used in TFT LCD module for PMP/MP4 applications.
Its signals are defined as below:

Main Signal I/0 Type Description

Vsync 0] Vertical sync, indicating one new frame

Hsync (0] Horizontal sync, indicating one new scan line
DCLK 0] Dot clock, pixel data are synchronized by this clock
LDE 0] LCD data enable

LCD[17:0] 0] 18-bit RGB/YUV output from input FIFO for panel

HV control signals are active low.
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Following is the panel interface timing diagram:
Panel interface timing
Vertial Timing
. VT, :
....................................................................... K
L VBRI 3 g
v VSPW M) - :
l.‘ ............. . H [
Vsync H
H /L : 7L ; -l _. - - -
Hsync || J i J—“ “ || || || |'- r
| |
"""""""""" P W A V- Y Ann A
LD[23..0] Vertical invalid data period ~DHLr» DH2 A DHya Vertical invalid data perio
................................................... d veel Veeld Ve d b ead Ve e e e - - - -
Odd/Even field

Vsync
Hsync
NSNS TN LN s
LDI[23..0] ~DH1 xDH2 » A DHyx Vertical invalid data period
d veel Vel e d e ‘e e e e e - -
Even field
Figure 5.2-2  Panel Interface Timing
put SAV/EAV sync signal

When in HV serial YUV output mode, its timing is CCIR656 /601 compatible. SAV add right before active area
every line; EAV add right after active area every line.

Its logic:

F = “0" for Field 1 F = “1” for Field 2

V = “1” during vertical blanking

H =“0" at SAV H = “1” at EAV

P3—P0 = protection bits

P3=V ® H
P2=F ® H
PL=F ® V
PO=F ® V @ H
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Where @ represents the exclusive-OR function

The 4 byte SAV/EAV sequences are:

8-bit Data 10-bit Data
D9
D8 D7 D6 D5 D4 D3 D2 D1 DO
(MSB)
1 1 1 1 1 1 1 1
Preamble |0
0 0 0 0 0 0
Status
1 F \Y H P3 P2 P1 PO 0 0
word
CPU_I/F

CPU I/F LCD panel is the most commonly used interface for small size, low resolution LCD panels.
CPU control signals are active low.

Main Signal I/0 Type Description

CS 0] Chip select, active low '
WR 0] Write strobe, active low

RD 0] Read strobe, active low

Al 0] Address bit, controlled by LCD_CP,

D[17:0] I/0 Digital RGB output signal

Following figure describes the relationship betwe i i . WR is 180 degree delay of
DCLK; CS is active when pixel data are valid; RD is

L
LM

Y S
IS

22

L L

Valid line data

)
*s
5
<
=3
o

cocaas
[ 4
.
.
.
.
.
cceas
14

Figure 5.2-3 Relations between Basic Timing and CPU Timing
When CPU I/F is in IDLE state, it can generate WR/RD timing by setting “LCD_CPUI/F”. CS strobe is one DCLK
width, WR/RD strobe is half DCLK width.

LVDS_IF
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JEDIA mode

Clock

RINO+

RINO-

RIN1+
RIN1-

RIN2+
RIN2-

RIN3+
RINS-

NS mode

RIN3+
RIN3-

Previous Cycle
SVIRUA LR,

o e D A E
EEEEEE®EE®

EXEEEEEEEED
EEEEEEEEE®

<R1X ROXNAX BlX BOXGlXGOXRlXROXN’>

Figure 5.2-4 Single channel: JEDIA mode

ra X R3 X R2 X R1 X Ro XG0 )
BOXGSXG4XG3XGZX61X B1 )
B3 X B2 X bE X vs X HSX 85 X B4 X B3 X B2 X DE )

<R7X R6XNAX B7X BGXG?XGGX R7X Rs):(NA>

Figure 5.2-5 Single channel: NS mode
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CMAP Module

This module is used to map color data from DE.

Every 4 input pixels as a unit and a unit is divided into 12 bytes. Output byte can select one of these 12 bytes.

Note that even line and odd line can be different, and output can be 12 bytes(4 pixels) or reduced to 6 bytes(2
pixels).

Input Output
r0(2) | ri(e) r2(a) r3(d) D23:16 | odd0
g0(1) | g1(5) | g2(9) | g3(c) D15:08 | odd0 | oddl | odd2 | odd3
bo(0) | b1(4) | b2(8) | b3(b) D07:00 | oddO

In mode: 4 pixels

Out mode: 4 pixels/2 pixels eveO | evel | eve2 | eve3

Figure 5.2-6 CMAP Module
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5.2.4 TCON Register List

Module Name Base Address

TCON 0x01C0C000

Register Name Offset Description

TCON_GCTL_REG 0x000 TCON Global Control Register
TCON_GINTO_REG 0x004 TCON Global Interrupt RegisterO
TCON_GINT1_REG 0x008 TCON Global Interrupt Registerl
TCONO_FRM_CTL_REG 0x010 TCON FRM Control Register
TCONO_CTL_REG 0x040 TCONO Control Register
TCONO_DCLK_REG 0x044 TCONO Data Clock Register
TCONO_BASICO_REG 0x048 TCONO Basic Timing Register0
TCONO_BASIC1_REG 0x04C TCONO Basic Timing Registerl
TCONO_BASIC2_REG 0x050 TCONO Basic Timing Register2
TCONO_BASIC3_REG 0x054 TCONO Basic Timing Register3 ’
TCONO_HV_IF_REG 0x058 TCONO Hv Panel Interface Registe
TCONO_CPU_IF_REG 0x060 TCONO CPU Panel Inte
TCONO_CPU_WR_REG 0x064 TCONO CPU Panel W
TCONO_CPU_RDO_REG 0x068

TCONO_CPU_RD1_REG 0x06C

TCONO_LVDS_IF_REG 0x084 ( [ : ace Register
TCONO_IO_POL_REG

TCONO_IO_TRI_REG

TCON_ECC_FIFO_REG
TCON_DEBUG_REG
TCON_CEU_CTL_REG

CON debug register
TCON CEU Control Register
TCON CEU Coefficient Register0

110+N*0x04
(N=0,1,2,4,5,6,8,9,10)
TCON CEU Coefficient Registerl
0x11C+N*0x10
(N=0,1,2)
TCON CEU Coefficient Register2
TCON_CEU_COEF_RANG_REG 0x140+N*0x04
(N=0,1,2)
TCONO_CPU_TRIO_REG 0x160 TCONO CPU Panel Trigger Register0
TCONO_CPU_TRI1_REG 0x164 TCONO CPU Panel Trigger Registerl
TCONO_CPU_TRI2_REG 0x168 TCONO CPU Panel Trigger Register2
TCONO_CPU_TRI3_REG 0x16C TCONO CPU Panel Trigger Register3
TCON_CMAP_CTL_REG 0x180 TCON Color Map Control Register
TCON_CMAP_ODDO_REG 0x190 TCON Color Map Odd Line Register0
TCON_CMAP_ODD1_REG 0x194 TCON Color Map Odd Line Registerl
TCON_CMAP_EVENO_REG 0x198 TCON Color Map Even Line Register0
TCON_CMAP_EVEN1_REG 0x19C TCON Color Map Even Line Registerl
TCON_SAFE_PERIOD_REG 0x1F0 TCON Safe Period Register
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TCONO_LVDS_ANAO_REG

0x220

TCONO LVDS Analog Register0

TCONO_GAMMA_TABLE_REG

0x400-Ox7FF

TCONO GAMMA TABLE REG
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5.2.5 TCON Register Description

TCON_GCTL_REG

Offset: 0x000 Register Name: TCON_GCTL_REG
Bit Read/Write | Default/Hex | Description
31 R/W 0 TCON_En

0: disable

1: enable

When it’s disabled, the module will be reset to idle state.

30 R/W 0 TCON_Gamma_En
0: disable
1: enable

290 |/ / /

TCON_GINTO_REG

Offset: 0x004 Register Name: TCON_GINTO_REG
Bit Read/Write | Default/Hex | Description
31 R/W 0 TCONO_Vb_Int_En

0: disable
1: enable
30 / / /
29 | R/W 0 ono_Lifie

ble

TCONO_Tri_Finish_Int_En
0: disable
1: enable
TCONO_Tri_Counter_Int_En
0: disable
1: enable
/
TCONO_Vb_Int_Flag
Asserted during vertical no-display period every frame.
Write O to clear it.
14 / / /
13 R/W 0 TCONO_Line_Int_Flag
trigger when SYO match the current TCONO scan line
Write O to clear it.
12 / / /
11 R/W 0 TCONO_Tri_Finish_Int_Flag
trigger when cpu trigger mode finish
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Write 0O to clear it.

10 R/W 0

TCONO_Tri_Counter_Int_Flag
trigger when tri counter reache this value
Write O to clear it.

9 R/W 0

TCONO_Tri_Underflow_Flag

only used in dsi video mode, tri when sync by dsi but not
finish

Write O to clear it.

8:0 / /

/

TCON_GINT1_REG

Offset: 0x008 Register Name: TCON_GINT1_REG
Bit Read/Write | Default/Hex | Description
31:28 | / / /
27:16 | R/W 0 TCONO_Line_Int_Num
scan line for TCONO line trigger(including inactive’s)
Setting it for the specified line for trigger0.
Note: SYO is writable only when LINE_TR isable.
15:0 |/ / /

TCONO_FRM_CTL_REG

Offset: 0x010

Bit Read/Write

31 R/W 0

307 |/

6 R 0 TCONO_Frm_Mode_R
0: 6bit frm output
1: 5bit frm output

5 0 TCONO_Frm_Mode_G
0: 6bit frm output
1: 5bit frm output

4 R/W 0 TCONO_Frm_Mode_B
0: 6bit frm output
1: 5bit frm output

322 / / /

1:0 R/W 0 TCONO_Frm_Test
00: FRM

01: half 56bit, half FRM
10: half 8bit, half FRM
11: half 8bit, half 5/6bit
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TCONO_CTL_REG

Offset: 0x040 Register Name: TCONO_CTL_REG
Bit Read/Write | Default/Hex | Description
31 R/W 0 TCONO_En

0: disable

1: enable

Note: It executes at the beginning of the first blank line of

TCONO timing.
30:29 |/ / /
28 R/W 0 TCONO_Work_Mode
0: normal

1: dynamic freq

27:26 |/ / /
25:24 | R/W 0 TCONO_IF
00: HV(Sync+DE)
01: 8080 I/F
1x:reservd
23 R/W 0 TCONO_RB_Swap
0: default
1: swap RED and BLUE data at FIR€
22 / / /
21 R/W

20:9 / /
8:4 R/W

NOTE:*valid only when TCONO_EN ==
3 / / /

TCONO_SRC_SEL:

000: DEO

001: reserved
010: reserved
011: reserved
100: Test Data all 0
101: Test Data all 1
11x: reserved
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TCONO_DCLK REG

Display

Offset: 0x044

Register Name: TCONO_DCLK REG

A

Bit Read/Write | Default/Hex | Description
31:28 | R/W 0 TCONO_Dclk_En
LCLK_EN[3:0] :TCONO clock enable
4'h0,'h4,4'h6,4'ha7:dclk_en=0;dclkl_en=0;dclk2_en=0;dclk
m2_en=0;
4'h1: dclk_en = 1; dclkl_en = 0; dclk2_en = 0; dclkm2_en =
0;
4'h2: dclk_en = 1; dclkl_en = 0; dclk2_en = 0; dclkm2_en =
1
4'h3: dclk_en = 1; dclkl_en = 1; dclk2_en = 0; dclkm2_en =
0;
4'h5: dclk_en = 1; dclkl_en = 0; dclk2_en = 1; dclkm2_en =
0; ’
4'h8,4'h9,4'ha,4'hb,4'hc,4'hd,4'he, 4'hf:
dclk_en =1;
dclkl en =1;
dclk2_en =1;
dclkm2_en=1;
27:7 |/ / /
6:0 R/W 0 TCONO_Dclk_D
’alk =Tsg
) d, DCLKDIV >=6
2.if nly, DCLKDIV >=1

Register Name: TCONO_BASICO_REG

Description

/

TCONO_X
Panel width is X+1

15:12

/

11:0

TCONO_Y
Panel height is Y+1

TCONO_BASIC1_REG

Offset: 0x04C

Register Name: TCONO_BASIC1_REG

Bit Read/Write | Default/Hex

Description

31 R/W 0

Reserved
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30:29 |/ / /
28:16 | R/W HT
Thcycle = (HT+1) * Tdclk
Computation
1) parallel:HT = X + BLANK
Limitation:
1) parallel :HT >=  (HBP +1) + (X+1) +2
2) serial 1: HT >=  (HBP +1) + (X+1) *3+2
3) serial 2: HT >=  (HBP +1) + (X+1) *3/2+2
15:12 |/ / /
11:0 R/W 0 HBP
horizontal back porch (in dclk)
Thbp = (HBP +1) * Tdclk

TCONO_BASIC2_REG

Offset: 0x050

Register Name: TCONO_BASIC2_REG

Vo

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W 0 VT

TVT = (VT)/2 * Thsync

Note: VT2 >= (VBP+1) + (
15:12 |/ / / ‘
11:0 | R/W 0 VBP \'

WPRop = q

TCONO_BASIC3

Offset: 0x054

Register Name: TCONO_BASIC3_REG

Description
/
HSPW
Thspw = (HSPW+1) * Tdclk
| Note: HT> (HSPW+1)
/ / /

9:0 R/W 0 VSPW
Tvspw = (VSPW+1) * Thsync
Note: VT2 > (VSPW+1)

TCONO_HV_IF_REG

Offset: 0x058

Register Name: TCONO_HV_IF_REG

Bit Read/Write

Default/Hex

Description

31:28 | R/W

0

HV_Mode
0000: 24bit/1cycle parallel mode
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1000: 8bit/3cycle RGB serial mode(RGB888)

1010: 8bit/4cycle Dummy RGB(DRGB)

1011: 8bit/4cycle RGB Dummy(RGBD)

1100: 8bit/2cycle YUV serial mode(CCIR656)

27:26 | R/W 0 RGB888_SMO0

serial RGB888 mode Output sequence at odd lines of the
panel (line 1,3,5,7...)

00: R>G->B

01: B>R->G

10: G>B—>R

11: R>G->B

25:24 | R/W 0 RGB888_SM1

serial RGB888 mode Output sequence at even lines of the
panel (line 2, 4, 6, 8...)

00: R>G->B

01: B>R->G

10: G->B->R

11: R>G->B

23:22 | R/W 0 YUV_SM

serial YUV mode Output sequence

scan line
00: YUYV
01: YVYU
10: UYVY

1:20 R/W 0

ght affer active video line
line(CCIR NTSC)
line(CCIR PAL)

3:reserved
|/
_IF_REG
x060 Register Name: TCONO_CPU_IF_REG
Bit Read/Write | Default/Hex | Description
31:28 R/W 0 CPU_Mode

0000: 18bit/256K mode
0010: 16bit mode0
0100: 16bit model
0110: 16bit mode2
1000: 16bit mode3
1010: 9bit mode

1100: 8bit 256K mode
1110: 8bit 65K mode
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xxx1: 24bit for DSI
27 / /
26 R/W DA
pin Al value in 8080 mode auto/flash states
25 R/W CA
pin Al value in 8080 mode WR/RD execute
24 / /
23 R Wr_Flag
0:write operation is finishing
1:write operation is pending
22 R Rd_Flag
O:read operation is finishing
1:read operation is pending
21:18 |/ /
17 R/W AUTO
auto Transfer Mode:
If it’s 1, all the valid data during this frame a'rite to
panel.
Note: This bit is sampled by Vsync
16 R/W FLUSH
direct transfer mode:
If it’s enabled, FIFO1 is regardless of\the H , pixels
i r ed Uhless input FIFO was
¢ata ou ; DCLK.
15:6 /
5:4 R/W
ame flush immediately by bit1.
frame flush sync to TE PIN. rising by bit1.
2. start frame flush sync to TE PIN. falling by bit1.
F N when set as 1 or 2, i00 is map as TE input.
m Trigger_FIFO_Bist_En
0: disable
1: enable
Entry addr is OXFF8
2 R/W Trigger FIFO_En
0:enable
1:disable
1 R/W Trigger_Start
write ‘1’ to start a frame flush, write’0’ has no effect.
this flag indicated frame flush is running
software must make sure write ‘1’ only when this flag is
‘0.
0 R/W Trigger_En

0: trigger mode disable
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TCONO_CPU_WR_REG

Offset: 0x064

Display

‘ 1: trigger mode enable

Register Name: TCONO_CPU_WR_REG

Bit Read/Write | Default/Hex | Description
31:24 |/ / /
23:0 w 0 Data_Wr

data write on 8080 bus, launch a write operation on 8080
bus

TCONO_CPU _RDO_REG

Offset: 0x068 Register Name: TCONO_CPU_RDO_REG

Bit Read/Write | Default/Hex | Description

31224 |/ / /

230 |R / Data_Rd0 &
data read on 8080 bus, launch a new read oper. on
8080 bus

TCONO_CPU_RD1_REG

\"

Offset: 0x06C Register N
Bit Read/Write | Default/Hex | Descripti
31:24 |/ /

23:0 R / _Rd

0 bus, without a new read operation on

Offset:

Register Name: TCONO_LVDS_IF_REG

Bit
NL

Default/Hex

Description

0

TCONO_LVDS_En
0: disable
1: enable

30

R/W

TCONO_LVDS_Link_Sel
0: single link
1: dual link

29

R/W

TCONO_LVDS_Even_Odd_Dir
0: normal
1: reverse

28

R/W

TCONO_LVDS_Dir
1: normal
2: reverse
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NOTE: LVDS direction

27 R/W 0 TCONO_LVDS_Mode
0: NS mode
1: JEIDA mode

26 R/W 0 TCONO_LVDS_BitWidth
0: 24bit
1: 18bit

25:24 | R/W /

23 R/W 0 TCONO_LVDS_Correct_Mode
0: mode0
1: model

22:21 |/ / /

20 R/W TCONO_LVDS_Clk_Sel
0: MIPI PLL
1: TCONO CLK

19:0 / / /

TCONO_IO_POL_REG

Offset: 0x088

Register Name: TCONO_IO_POL_REG

Bit Read/Write

Default/Hex | Description

31 R/W

0 I0_Output_Sel
0: normal ot
1: register @

ﬂhen se

51,i03 sync to dclk

30:28 R/W

0 _Se
ed DCRKK@(normal phase offset)
00 DCLK1(1/3 phase offset)
010: tsed DCLK2(2/3 phase offset)
101: DCLKO/2
100: DCLKO/2
reserved

phase 0
phase 90

27

0 103_Inv
0: not invert
1: invert

26 R/W

0 102_ Inv
0: not invert
1: invert

25 R/W

0 101_Inv
0: not invert
1: invert

24 R/W

0 100_Inv
0: not invert
1: invert

23:0 R/W

0 Data_Inv

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 310



" Allwinner
Technology

TCONO output port D[23:0]
independent bit control:
Os: normal polarity

1s: invert the specify output

polarity

control,

with

TCONO_IO_TRI_REG

Offset: 0x08C Register Name: TCONO_IO_TRI_REG
Bit Read/Write | Default/Hex | Description
31:29 / / /
28 / / RGB_Endian
0: normal
1: bits_invert
27 R/W 1 I03_Output_Tri_En
1: disable
0: enable
26 R/W 1 102_Output_Tri_En
1: disable
0: enable
25 R/W 1 I01_Output_Tri_En
1: disable
0: enable
24 R/W 1 I00_Outpu
1: disable
¢ enablé
23:0 R/W OxFF Ou
o D[23:0] output enable, with
in ent bit control:
1s: disable
Os: enable
O_REG
Register Name: TCON_ECC_FIFO_REG
Read/Write | Default/Hex | Description
31 R/W / ECC_FIFO_BIST_EN
0: disable
1: enable
30 R/W / ECC_FIFO_ERR_FLAG
29:24 |/ / /
23:16 R/W / ECC_FIFO_ERR_BITS
15:9 / / /
8 R/W / ECC_FIFO_BLANK_EN
0: disable ecc function in blanking
1: enable ecc function in blanking
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ECC function is tent to trigged in blanking area at hv
mode, set ‘0’ when in hv mode
7:0 R/W / ECC_FIFO_SETTING
Note: bit3 0 enable, 1 disable

TCON_DEBUG_REG

Display

Offset: OXOFC Register Name: TCON_DEBUG_REG
Bit Read/Write | Default/Hex | Description
31 R/W / TCONO_FIFO_Under_Flow
30 / / /
29 R / TCONO_Field_Polarity
0: second field
1: first field
28 / / /
27:16 | R / TCONO_Current_Line
15:14 |/ / /
13 R/W 0 ECC_FIFO_Bypass
0: used
1: bypass
120 |/ /

TCON_CEU_CTL_REG

Offset: 0x100

Bit Read/Write | Def:
31 R/W 0

OEF_MUL_REG

Register Name: TCON_CEU_COEF_MUL_REG

Bit Read/Write | Default/Hex | Description
31:13 |/ / /
12:0 R/W 0 CEU_Coef_Mul_Value

signed 13bit value, range of (-16,16)
N=0: Rr
N=1: Rg
N=2:Rb
N=4: Gr
N=5: Gg
N=6: Gb
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N=8: Br
N=9: Bg
N=10: Bb

TCON_CEU_COEF _ADD_REG

Offset: 0x11C+N*0x10

Register Name: TCON_CEU_COEF_ADD_REG

(N=0,1,2)

Bit Read/Write | Default/Hex | Description

31:19 |/ / /

18:0 R/W 0 CEU_Coef Add_Value

signed 19bit value, range of (-16384, 16384)
N=0: Rc
N=1: Gc
N=2: Bc

TCON_CEU_COEF _RANG_REG

Offset: 0x140+N*0x04

Register Name: TCON_CEU_COEF_RA#

(N=0,1,2)

Bit Read/Write | Default/Hex | Description

31:24 |/ /

23:16 | R/W 0 K
ﬁnsigne

15:8 /

7:0 R/W

Register Name: TCONO_CPU_TRIO_REG

Default/Hex

Description

/ /
R/W 0 Block_Space
should be set >20*pixel_cycle
15:12 / / /
11:0 R/W 0 Block_Size

TCONO_CPU_TRI1_REG

Offset: 0x164

Register Name: TCONO_CPU_TRI1_REG

Bit

Read/Write

Default/Hex

Description

31:16

R

0

Block_Current_Num
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15:0

R/W

Block_Num

TCONO_CPU_TRI2_REG

Offset: 0x168 Register Name: TCONO_CPU_TRI2_REG
Bit Read/Write | Default/Hex | Description
31:16 | R/W 0x20 Start_Delay

Tdly = (Start_Delay +1) * be_clk*8
15 R/W 0 Trans_Start_Mode

0: ecc_FIFO+tri_FIFO

1: tri_FIFO
14:13 | R/W 0 Sync_Mode

Ox: auto

10: 0

11:1
12:0 R/W 0 Trans_Start_Set

TCONO_CPU_TRI3_REG

Offset: 0x16C

Bit

Read/Write

Default/Hex

31:30

/

/

29:28

R/W

0

falling mode
when set as 01, Tri_Counter_Int occur in cycle of
(Count_N+1)x(Count_M+1)x4 dclk.

when set as 10 or 11, io0 is map as TE input.

/

Counter_N

R/W

Counter_M

TCON_CMAP_CTL_REG

Offset: 0x180

Register Name: TCON_CMAP_CTL_REG

Bit Read/Write | Default/Hex | Description

31 R/W 0 Color_Map_En
0: bypass
1: enable
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This module only work when X is divided by 4
3000 |/ / /
0 R/W 0 Out_Format

0: 4 pixel output mode: Out0 -> Outl -> Out2 -> Out3
1: 2 pixel output mode: OutO -> Outl

TCON_CMAP_ODDO_REG

Offset: 0x190

Register Name: TCON_CMAP_ODDO_REG

Bit Read/Write | Default/Hex | Description
31:16 | R/W 0 Out_0dd1
15:0 R/W 0 Out_0Oddo

bit15-12: Reserved
bit11-08: Out_0dd0[23:16]
bit07-04: Out_0dd0[15:8]
bit03-00: Out_0dd0[7:0]
0x0: in_bO
0x1:in_g0
0x2:in_r0
0x3: reserved
0x4:in_bl
0x5:in_gl
0x6:in_rl
0x7: reserv

Oxe:in_r3
Oxf: reserved
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TCON_CMAP_ODD1_REG

Offset: 0x194

Register Name: TCON_CMAP_ODD1_REG

Bit Read/Write | Default/Hex | Description
31:16 | R/W 0 Out_0dd3
150 | R/W 0 Out_0dd2

TCON_CMAP_EVENO_REG

Offset: 0x198

Register Name: TCON_CMAP_EVENO_REG

Bit Read/Write | Default/Hex | Description
31:16 | R/W 0 Out_Evenl
15:0 R/W 0 Out_Even0

TCON_CMAP_EVEN1_REG

Offset: 0x19C

Register Name: TCON_CMAP_ EVEN1_REG

Bit Read/Write Default/Hex | Description
31:16 | R/W 0 Out_Even3
15:0 R/W 0 Out_Even2

TCON_SAFE_PERIOD REG

Offset: Ox1FO

AEEPPERIOD_REG

Bit Read/Write | Def

31:29 |/ /

28:16 | R/W

15:2 /

1:0 Safe_Period_Mode

0: unsafe

1: safe

2: safe at ecc_FIFO_curr_num > safe_period_FIFO_num
3: safe at 2 and safe at sync active

TCONO_LVDS_ANAO_REG

Offset: 0x220

Register Name: TCONO_LVDS_ANAO_REG

Bit Read/Write | Default/Hex | Description
31 R/W 0 lvdsO_en_mb
enable the bias circuit of the LVDS_Ana module
30 R/W 0 IlvdsO_en_ldo
29:25 |/ / /
24 R/W 0 IvdsO_en_drvc
enable all circuits working when transmitting the data in
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channel clock of LVDS_tx0

23:20 | R/W 0 IlvdsO_en_drv
enable all circuits working when transmitting the data in
channel<3:0> of LVDS_tx0

19 / / /

18:17 | R/W 0 IvdsO_reg c

adjust current flowing through Rload of Rx to change the
differential signals amplitude

0:250mV

1:300mV

2:350mV

3:400mV

16 R/W 0 IvdsO_reg_denc
choose data output or PLL test clock output in LVDS_tx

15:12 | R/W 0 IvdsO_reg_den
choose data output or PLL test clock output in LVDS_tx

11:10 |/ / / '

9:8 R/W 0 lvdsO_reg_ v

adjust common mode voltage of the di

five channels

7:6 / / /
5:4 R/W IvdsO_reg_pd
3:2 /
R/W
0 R/W
n nal and Data Port Mapping
Sync RGB CPU/180 Interface LVDS Interface
I/F . Para | Para | Serial Serial
Para | Serial CCIR ) )
RGB | RGB | RGB RGB Sing Link
RGB RGB 656
666 | 565 | 666 565
Cycle 1st ‘ 2nd ‘ 3rd 1st | 2nd | 1st | 2nd
PD27 | 100 VSYNC CS D3N
PD26 | I01 HSYNC RD D3P
PD25 | 103 DE RS CKN
PD24 | 102 DCLK WR CKP
PD23 | D23 R5 R5 R4 D2N
PD22 | D22 R4 R4 R3 D2P
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PD21 | D21 R3 R3 R2 DIN

PD20 | D20 R2 R2 R1 D1P

PD19 | D19 R1 R1 RO DON

PD18 | D18 RO RO G5 DOP

PD15 | D15 G5 G5 G4

PD14 | D14 G4 G4 G3

PD13 | D13 G3 G3

PD12 | D12 G2 D17 | D27 | D37 | D7 G2 G2 R5 | G2 | R4 | G2

PD11 | D11 G1 D16 | D26 | D36 | D6 G1 G1 R4 |Gl | R3 |Gl

PD10 | D10 GO D15 | D25 | D35 | D5 GO GO R3 |GO | R2 | GO

PD7 | D7 B5 D14 | D24 | D34 | D4 B5 B4 R2 | B5 R1 | B4

PD6 | D6 B4 D13 | D23 | D33 | D3 B4 B3 R1 (B4 | RO | B3

PD5 | D5 B3 D12 | D22 | D32 | D2 B3 B2 RO B3 | G5 | B2

PD4 | D4 B2 D11 | D21 | D31 | D1 B2 B1 G5 | B2 | G4 |B1

PD3 | D3 B1 D10 | D20 | D30 | DO Bl BO G4 |B1 | G3 |BO

PD2 | D2 BO
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5.3 Display Engine Front-End

5.3.1 Overview

The display engine front-end (DEFE) provides image resizing function for display engine. It receives data
from DRAM, performs the image resizing function, and outputs to DEBE module.
The DEFE can receive ARGB/YUV420/YUV422/YUV411 data format, and then converts to ARGB8888 for
display. Horizontal and vertical direction scaling are implemented independently.

The DEFE features:
*  Support YUV444/ YUV422/ YUV420/ YUV411/ ARGB8888 data format

*  Support 1/16x to 32x resize ratio

*  Support 32-phase 4-tap horizontal anti-alias filter, 32-phase 4-tap vertical anti-alias filter
e  Support input size up to 2048x2048

e  Support output size up 1280x1280 '
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5.3.2 DEFE Block Diagram

A

A 4

Register

» » Scaler > csc »  DEBE

B\
&\
&
O\

(JO

MBUS

DMA

A
A

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 320



"Allwinner
Technology

Display
5.3.3 DEFE Register List
Module Name Base Address
DEFE 0x01e00000
Register Name Offset Description
DEFE_EN_REG 0x0000 DEFE Module Enable Register
DEFE_FRM_CTRL_REG 0x0004 DEFE Frame Process Control Register
DEFE_BYPASS REG 0x0008 DEFE CSC By-Pass Register
DEFE_AGTH_SEL REG 0x000C DEFE Algorithm Selection Register
DEFE_LINT_CTRL_REG 0x0010 DEFE Line Interrupt Control Register
DEFE_BUF_ADDRO_REG 0x0020 DEFE Input Channel 0 Buffer Address Register
DEFE_BUF_ADDR1_REG 0x0024 DEFE Input Channel 1 Buffer Address Register
DEFE_BUF_ADDR1_REG 0x0028 DEFE Input Channel 2 Buffer Address Register
DEFE_FIELD_CTRL_REG 0x002C DEFE Field Sequence Register
DEFE_TB_OFFO_REG 0x0030 DEFE Channel 0 Tile-Based Offset Regi‘
DEFE_TB_OFF1_REG 0x0034 DEFE Channel 1 Tile-Based Offset Regist
DEFE_TB_OFF2_REG 0x0038 DEFE Channel 2 Tile-Based O
DEFE_LINESTRDO_REG 0x0040 DEFE Channel O Line Stride
DEFE_LINESTRD1_REG 0x0044 g
DEFE_LINESTRD2_REG 0x0048
DEFE_INPUT_FMT_REG 0x004C
DEFE_WB_ADDR_REG 0x005
DEFE_OUTPUT_FMT_REG (# at Register
DEFE_INT_EN_REG tegpupt Enable Register

DEFE_INT_STATUS_REG
DEFE_STATUS_REG

terrupt Status Register
DEFE Status Register
DEFE CSC Coefficient 00 Register

DEFE CSC Coefficient 01 Register
DEFE CSC Coefficient 02 Register
0x007C DEFE CSC Coefficient 03 Register
0x0080 DEFE CSC Coefficient 10 Register
C_COEF11_REG 0x0084 DEFE CSC Coefficient 11 Register
DEFE_CSC_COEF12_REG 0x0088 DEFE CSC Coefficient 12 Register
DEFE_CSC_COEF13_REG 0x008C DEFE CSC Coefficient 13 Register
DEFE_CSC_COEF20_REG 0x0090 DEFE CSC Coefficient 20 Register
DEFE_CSC_COEF21_REG 0x0094 DEFE CSC Coefficient 21 Register
DEFE_CSC_COEF22_REG 0x0098 DEFE CSC Coefficient 22 Register
DEFE_CSC_COEF23_REG 0x009C DEFE CSC Coefficient 23 Register
DEFE_WB_LINESTRD_EN_REG | 0x00DO DEFE Write Back Line Stride Enable Register
DEFE_WB_LINESTRD_REG 0x00D4 DEFE Write Back Channel 3 Line Stride Register
DEFE_CHO_INSIZE_REG 0x0100 DEFE Channel O Input Size Register
DEFE_CHO_OUTSIZE_REG 0x0104 DEFE Channel 0 Output Size Register
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DEFE_CHO_HORZFACT_REG 0x0108 DEFE Channel 0 Horizontal Factor Register
DEFE_CHO_VERTFACT_REG 0x010C DEFE Channel 0 Vertical Factor Register
DEFE_CHO_HORZPHASE_REG | 0x0110 DEFE Channel 0 Horizontal Initial Phase Register
DEFE_CHO_VERTPHASEO_REG | 0x0114 DEFE Channel 0 Vertical Initial Phase 0 Register
DEFE_CHO_VERTPHASE1_REG | 0x0118 DEFE Channel 0 Vertical Initial Phase 1 Register
DEFE_CHO_HORZTAP_REG 0x0120 DEFE Channel 0 Horizontal Tap Offset Register
DEFE_CHO_VERTTAP_REG 0x0128 DEFE Channel 0 Vertical Tap Offset Register
DEFE_CH1_INSIZE_REG 0x0200 DEFE Channel 1 Input Size Register
DEFE_CH1_OUTSIZE_REG 0x0204 DEFE Channel 1 Output Size Register
DEFE_CH1_HORZFACT_REG 0x0208 DEFE Channel 1 Horizontal Factor Register
DEFE_CH1_VERTFACT_REG 0x020C DEFE Channel 1 Vertical Factor Register
DEFE_CH1_HORZPHASE_REG | 0x0210 DEFE Channel 1 Horizontal Initial Phase Register
DEFE_CH1_VERTPHASEO_REG | 0x0214 DEFE Channel 1 Vertical Initial Phase O Register
DEFE_CH1_VERTPHASE1_REG | 0x0218 DEFE Channel 1 Vertical Initial Phase 1 Register
DEFE_CH1_HORZTAP_REG 0x0220 DEFE Channel 1 Horizontal Tap Offset Register
DEFE_CH1_VERTTAP_REG 0x0228 DEFE Channel 1 Vertical Tap Offset Register
DEFE_CHO_HORZCOEF_REGN DEFE Channel 0 Horizontal Filter ﬁficient
0x0400+N*4 | Register N=0:31
DEFE_CHO_VERTCOEF_REGN DEFE Channel 0 Vertical Coe t
0x0500+N*4 | Register N=0:31 &
DEFE_CH1_HORZCOEF_REGN DEFE Channel 1 al F Coefficient
0x0600+N*4 | Register N=0.

DEFE_CH1_VERTCOEF_REGN
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5.3.4 DEFE Register Description
DEFE_EN_REG
Offset: Ox0 Register Name: DEFE_EN_REG
Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0x0 EN
DEFE enable
0: Disable
1: Enable

When DEFE enable bit is disabled, the clock of DEFE
module will be disabled
If this bit is transition from 0 to 1, the frame process

control register and the interrupt enable register will be
initiated to default value, and the state macl‘v(af the
module is reset

DEFE_FRM_CTRL_REG

Offset: 0x4
Bit Read/Write | Default/Hex
31:24 |/ /
23 R/W
ill access fir coef ram
Thisbit will be set to 1 before CPU access fir coef ram
22:17 |/ /
FRM_START
Frame start & reset control
0: reset
1: start
If the bit is written to zero, the whole state machine and
data paths of DEFE module will be reset.
When the bit is written to 1, DEFE will start a new frame
process.
15:12 |/ / /
11 R/W 0x0 OUT_CTRL
DEFE output control
0: enable DEFE output to DEBE
1: disable DEFE output to DEBE
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If DEFE write back function is enabled, DEFE output to
DEBE isn’t recommended.

10:3 |/ / /
2 R/W 0x0 WB_EN

Write back enable
0: Disable

1: Enable

If output to DEBE is enabled, the writing back process will
start when write back enable bit is set and a new frame
processing begins. The bit will be self-cleared when
writing-back frame process starts.

0 R/W 0x0 REG_RDY_EN

Register ready enable

0: not ready

1: registers configuration ready ’

As same as filter coefficients config
ensure the display is correct, the

start, the bit will also be

Register Name: DEFE_BYPASS_REG
Default/Hex | Description

/ /

0x0 CSC_BYPASS_EN

CSC by-pass enable

0: CSC enable

1: CSC will be by-passed

Actually, in order ensure the module working be correct,
This bit only can be set when input data format is the
same as output data format (both YUV or both RGB)

0 / / /
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DEFE_AGTH_SEL_REG

Offset: OxC Register Name: DEFE_AGTH_SEL_REG
Bit Read/Write | Default/Hex | Description
31:9 / / /
8 R/W 0x0 LINEBUF_AGTH
DEFE line buffer algorithm select
0: horizontal filtered result
1: original data
7:0 / / /
DEFE_LINT_CTRL_REG
Offset: 0x10 Register Name: DEFE_LINT_CTRL_REG
Bit Read/Write | Default/Hex | Description
3128 |/ / / &
27:16 R 0x0 CURRENT_LINE
15 R/W 0x0 FIELD_SEL ‘
Field select
0: each field
14:13 |/ /
12:0 R/W 0x0

*’rigger
EG

DEFE_BUF_ADD

Offset: 0x20

Register Name: DEFE_BUF_ADDRO_REG
Description

BUF_ADDR

DEFE frame buffer address

In tile-based type:
The address is the start address of the line in the first tile
used to generating output frame.

In non-tile-based type:
The address is the start address of the first line.

DEFE_BUF_ADDR1_REG

Offset: Ox24

Register Name: DEFE_BUF_ADDR1_REG

Bit

Read/Write

Default/Hex | Description

31:0

R/W

0x0 BUF_ADDR
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DEFE frame buffer address

In tile-based type:
The address is the start address of the line in the first tile

used to generating output frame.

In non-tile-based type:
The address is the start address of the first line.

DEFE_BUF_ADDR2_REG

Offset: 0x28 Register Name: DEFE_BUF_ADDR2_REG
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0 BUF_ADDR

DEFE frame buffer address

In tile-based type: ’

The address is the start address of the line in the fir8k tile
used to generating output frame.
In non-tile-based type:

DEFE_FIELD CTRL_RE

The address is the start ad“st

Offset: Ox2C

D_CTRL_REG

Bit

Read/Write

31:30

29:24

FIR compute initial value

/

FIELD_LOOP_MOD
Field loop mode

0: thelast field; 1: the full frame

/

10:8 R/W 0x0 VALID_FIELD_CNT

Valid field counter bit

the valid value = this value + 1;
7:0 R/W 0x0 FIELD_CNT

Field counter
each bit specify a field to display, 0: top field, 1: bottom
field
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DEFE_TB_OFF0_REG

Offset: 0x30 Register Name: DEFE_TB_OFFO_REG
Bit Read/Write | Default/Hex | Description
31:21 |/ / /
20:16 | R/W 0x0 X_OFFSET1
The x offset of the bottom-right point in the end tile
15:13 |/ / /
12:8 R/W 0x0 Y_OFFSETO
The y offset of the top-left point in the first tile
7:5 / / /
4:0 R/W 0x0 X_OFFSETO
The x offset of the top-left point in the first tile
-

DEFE_TB_OFF1_REG

Offset: 0x34
Bit Read/Write | Default/Hex
31:21 |/ /
20:16 | R/W 0x0
15:13 |/ /
12:8 R/W 0x
set of the top-left point in the first tile

7:5 /
4:0 R X_OFFSETO

The x offset of the top-left point in the first tile

_TB_OFF2_REG

Offset: 0x38 Register Name: DEFE_TB_OFF2_REG
Bit Read/Write | Default/Hex | Description
31:21 |/ / /
20:16 | R/W 0x0 X_OFFSET1

The x offset of the bottom-right point in the end tile
15:13 |/ / /
12:8 R/W 0x0 Y_OFFSETO

The y offset of the top-left point in the first tile
7:5 / / /
4:0 R/W 0x0 X_OFFSETO
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DEFE_LINESTRDO_REG

Offset: 0x40

Display

The x offset of the top-left point in the first tile

Register Name: DEFE_LINESTRDO_REG

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

LINE_STRIDE

In tile-based type

The stride length is the distance from the start of the end
line in one tile to the start of the first line in next tile(here
next tile is in vertical direction)

In non-tile-based type
The stride length is the distance from the start of one line
to the start of the next line.

DEFE_LINESTRD1_REG

&

Offset: Ox44

Register Name: DEFE_LINESTRD1_REG

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

LINE_STRIDE

In tile-based type

D2 REG

Register Name: DEFE_LINESTRD2_REG

Description

Default/Hex
0x0 LINE_STRIDE
In tile-based type

The stride length is the distance from the start of the end
line in one tile to the start of the first line in next

tile(here next tile is in vertical direction)

In non-tile-based type
The stride length is the distance from the start of one line

to the start of the next line.
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DEFE_INPUT_FMT_REG

Display

Offset: Ox4C

Register Name: DEFE_INPUT_FMT_REG

Bit Read/Write

Default/Hex | Description

31:17 |/

/ /

16 R/W

0x0 BYTE_SEQ

Input data byte sequence selection
0: P3P2P1PO(word)

1: POP1P2P3(word)

15:13 | /

/ /

12 R/W

0x0 SCAN_MOD

Scanning Mode selection
0: non-interlace

1: interlace

11 /

/ /

10:8 R/W

0x0 DATA_MOD

Input data mode selection
000: non-tile-based planar data
001: interleaved data

010: non-tile-based UV combined d
100: tile-based planar data

T

6:4 R/W

0x0

001¥YUV 4:2:2
010: YUV 4:2:0
011: YUV 4:1:1
101: RGB888
Other: Reserved

In interleaved data mode:
000: YUV 4:4:4
001: YUV 4:2:2
101: ARGB8888
Other: reserved

In non-tile-based UV combined data mode:
001: YUV 4:2:2

010: YUV 4:2:0

011: YUV 4:1:1

Other: reserved
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In tile-based planar data mode:
001: YUV 4:2:2

010: YUV 4:2:0

011: YUV 4:1:1

Other: Reserved

In tile-based UV combined data mode:
001: YUV 4:2:2

010: YUV 4:2:0

011: YUV 4:1:1

Other: reserved

3:2

/

1:0

DEFE_WB_ADDR_REG

R/W

0x0

DATA_PS

Pixel sequence

In interleaved YUV422 data mode:
00: Y1V0YOUO

01: VOY1UOYO

10: YIUOYOVO

11: UOY1VOYO

00: VUYA
01: AYUV
ther:

a mode: (UV component)

Other: reserved

In interleaved ARGB8888 data mode:
00: BGRA

01: ARGB

Other: reserved

&

In interleaved YUV444 dat/ﬁ&

Offset: 0x50

Register Name: DEFE_WB_ADDR_REG

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0x0

WB_ADDR
Write-back address setting for output data.
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DEFE_OUTPUT _FMT_REG

Offset: Ox5C

Register Name: DEFE_OUTPUT_FMT_REG

Bit Read/Write

Default/Hex

Description

31:18 | /

/

/

17:16 | R/W

0

WB_Ch_Sel

Write back channel select(chsel)
0/1: Ch3

2:Ch4

3:Ch5

Other: reserved

15:9 /

/

8 R/W

0x0

BYTE_SEQ

Output data byte sequence selection
0: P3P2P1P0O(word)

1: POP1P2P3(word)

For ARGB, when this bit is 0, the byte sequeanGRA,
and when this bit is 1, the byte sequence is ARGB;

R/W

0x0

A\’

2:0 R/W

SCAN_MOD
Output interlace enable
0: disable

1: enable

000*planar RGB888 conversion data format

001: interleaved BGRA8888 conversion data format
(Alpha always 0xff)

010: interleaved ARGB8888 conversion data format
(Alpha always 0xff)

100: planar YUV 444

101: planar YUV 420(only support YUV input and not
interleaved mode)

110: planar YUV 422(only support YUV input)

111: planar YUV 411(only support YUV input)

Other: reserved
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DEFE_INT_EN_REG

Offset: 0x60 Register Name: DEFE_INT_EN_REG
Bit Read/Write | Default/Hex | Description
31:11 |/ / /
10 R/W 0x0 REG_LOAD_EN
Register ready load interrupt enable
9 R/W 0x0 LINE_EN
Line interrupt enable
/ / /
R/W 0x0 WB_EN
Write-back end interrupt enable
0: Disable
1: Enable
6:0 / / /

DEFE_INT_STATUS REG

Offset: Ox64

Register Name: DEFE_INT_STATUS_REG

Bit Read/Write | Default/Hex | Description
31:11 | / /
10 R/W 0x0
9 R/W 0x0
/ /
R/W 0

Write-back end interrupt status

/

US REG

Register Name: DEFE_STATUS_REG

Read/Write | Default/Hex Description
31:29 |/ / /
28:16 | R 0x0 LINE_ON_SYNC
Line number(when sync reached)
15 R/W 0x0 WB_ERR_SYNC
Sync reach flag when capture in process
14 R/W 0x0 WB_ERR_LOSEDATA
Lose data flag when capture in process
13 / /
12 0x0 WB_ERR_STATUS

write-back error status
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0: valid write back

1: un-valid write back

This bit is cleared through write 0 to reset/start bit in
frame control register

11

0x0

COEF_ACCESS_STATUS

Fir coef access status

0: scaler module can access fir coef ram

1: CPU can access fir coef ram

This bit must be 1 before CPU access fir coef ram. When
this bit is 1, scaler module will fetch 0x00004000 from
ram.

10:6

/

0x0

LCD_FIELD
LCD field status
0: top field
1: bottom field

0x0

DRAM_STATUS

Access dram status

0: idle

1: busy

This flag indicates whether DE

0x0

it indicates the registers for the next frame has
configured. This bit will be set when configuration
ready bit is set and this bit will be cleared when a new
frame process begin.

0x0

WB_STATUS
Write-back process status
0: write-back end or write-back disable

1: write-back in process

This flag indicates that a full frame has not been written
back to memory. The bit will be set when write-back
enable bit is set, and be cleared when write-back process
end.

0x0

FRM_BUSY
Frame busy.
This flag indicates that the frame is being processed.

The bit will be set when frame process reset & start is
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set, and be cleared when frame process reset or
disabled.

DEFE_CSC_COEF00_REG

Offset: 0x70 Register Name: DEFE_CSC_COEF00_REG
Bit Read/Write | Default/Hex Description

31:13 |/ / /

12:0 R/W 0x0 COEF

the Y/G coefficient
the value equals to coefficient*2™°

DEFE_CSC_COEF01_REG

Offset: 0x74 Register Name: DEFE_CSC_COEF01_REG
Bit Read/Write | Default/Hex Description
31:13 |/ / /

12:0 R/W 0x0 COEF
the Y/G coefficient
the value equals to coefficient*2°

DEFE_CSC_COEF02_REG

Offset: 0x78

Bit Read/Write
31:13 |/

12:0 R/W

the value equals to coefficient*2"™°

EF03 REG

Register Name: DEFE_CSC_COEF03_REG
Default/Hex | Description

/ /

0x0 CONT

the Y/G constant

the value equals to coefficient*2*
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DEFE_CSC_COEF10_REG

Offset: 0x80

Register Name: DEFE_CSC_COEF10_REG

Bit Read/Write | Default/Hex | Description
31:13 |/ / /
12:0 R/W 0x0 COEF

the U/R coefficient
the value equals to coefficient*2™°

DEFE_CSC_COEF11 REG

Offset: 0x84 Register Name: DEFE_CSC_COEF11_REG
Bit Read/Write | Default/Hex | Description

31:13 |/ / /

12:0 R/W 0x0 COEF

the U/R coefficient
the value equals to coefficient*2°

DEFE_CSC_COEF12_REG

Offset: 0x88

Bit Read/Write | Default/Hex
31:13 |/ /
12:0 R/W

Register Name: DEFE_CSC_COEF13_REG

Default/Hex | Description
/ /
0x0 CONT

the U/R constant
the value equals to coefficient*2*

DEFE_CSC_COEF20_REG

Offset: 0x90

Register Name: DEFE_CSC_COEF20_REG

Bit Read/Write | Default/Hex | Description
31:13 |/ / /
12:0 R/W 0x0 COEF

the V/B coefficient
the value equals to coefficient*2™°
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DEFE_CSC_COEF21_REG

Offset: 0x94

Register Name: DEFE_CSC_COEF21_REG

Bit Read/Write | Default/Hex | Description
31:13 |/ / /
12:0 R/W 0x0 COEF

the V/B coefficient
the value equals to coefficient*2™°

DEFE_CSC_COEF22_REG

Offset: 0x98 Register Name: DEFE_CSC_COEF22_REG

Bit Read/Write | Default/Hex | Description

31:13 |/ / /

12:0 R/W 0x0 COEF
the V/B coefficient '
the value equals to coefficient*2'°

DEFE_CSC_COEF23_REG

Offset: 0x9C

Register Name: DEFE_CSC_C

Bit Read/Write | Default/Hex | Description
31:14 |/ /
13:00 | R/W 0x0

Register Name: DEFE_WB_LINESTRD_EN_REG

Default/Hex

Description

/

/

0x0

EN

Write back line-stride enable
0: disable

1: enable

DEFE_WB_LINESTRD_REG

Offset: 0xD4

Register Name: DEFE_WB_LINESTRD_REG

Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0x0 LINE_STRD
Ch3 write back line-stride

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 336




" Allwinner
Technology

DEFE_CHO_INSIZE_REG

Display

Offset: 0x100

Register Name: DEFE_CHO_INSIZE_REG

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W 0x0 IN_HEIGHT
Input image Y/G component height
Input image height = The value of these bits add 1
15:13 |/ / /
12:0 R/W 0x0 IN_WIDTH

Input image Y/G component width

The image width = The value of these bits add 1

When line buffer result selection is original data, the

maximum width is 1366.

DEFE_CHO_OUTSIZE_REG

Offset: 0x104

A

Bit Read/Write | Default/Hex | Description
31:29 | / / /
28:16 | R/W 0x0 OUT_HEIG
‘tput la 14 e
z : The value of these bits add 1

15:13 | / /&/
12:0 R/W 0 OUT_WIDTH

Output layer Y/G component width

Q The output layer width = The value of these bits add 1
When line buffer result selection is horizontal filtered

result, the maximum width is 1366.

DEFE_CHO_HORZFACT REG

Offset: 0x108 Register Name: DEFE_CHO_HORZFACT_REG
Bit Read/Write | Default/Hex | Description
31:24 |/ / /
23:16 | R/W 0x0 FACTOR_INT
The integer part of the horizontal scaling ratio
the horizontal scaling ratio = input width/output width
15:0 | R/W 0x0 FACTOR_FRAC
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The fractional part of the horizontal scaling ratio
the horizontal scaling ratio = input width/output width

DEFE_CHO_VERTFACT_REG

Offset: 0x10C Register Name: DEFE_CHO_VERTFACT_REG
Bit Read/Write | Default/Hex | Description
31:24 |/ / /
23:16 | R/W 0x0 FACTOR_INT
The integer part of the vertical scaling ratio
the vertical scaling ratio = input height/output height
15.0 | R/W 0x0 FACTOR_FRAC
The fractional part of the vertical scaling ratio
the vertical scaling ratio = input height /output height
L

DEFE_CHO_HORZPHASE_REG

Offset: 0x110 Register Name: DEFE_CHO_HOR
Bit Read/Write | Default/Hex | Description
31:20 |/ / /
19:0 R/W 0x0 PHASE
ﬁ comp horizontal (complement)
DEFE_CHO

Register Name: DEFE_CHO_VERTPHASEQ_REG

Description

/

PHASE

Y/G component initial phase in vertical for top field

Offset:

(complement)
This value equals to initial phase * 2'°
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DEFE_CHO_VERTPHASE1l_REG

Offset: 0x118 Register Name: DEFE_CHO_VERTPHASE1_REG
Bit Read/Write | Default/Hex | Description

31:20 | / / /

19:0 R/W 0x0 PHASE

Y/G component initial phase in vertical for bottom field
(complement)

This value equals to initial phase * 21

DEFE_CHO_HORZTAP_REG

Offset: 0x120 Register Name: DEFE_CHO_HORZTAP_REG
Bit Read/Write | Default/Hex | Description
31 / / /
30:24 | R/W 0x1 TAP3
Tap 3 offset in horizontal
23 / / /
22:16 | R/W 0x1 TAP2
Tap 2 offset in horizontal
15 / / /

EG

Register Name: DEFE_CHO_VERTTAP_REG
Description

/

TAP3

Tap 3 offset in vertical

23 / / /

22:16 | R/W 0x1 TAP2

Tap 2 offset in vertical

15 / / /
14:8 R/W 0x1 TAP1
Tap 1 offset in vertical

/ / /
6:0 R/W O0x7F TAPO
Tap 0 offset in vertical
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DEFE_CH1_INSIZE_REG

Offset: 0x200

Register Name: DEFE_CH1_INSIZE_REG

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W 0x0 IN_HEIGHT
Input image U/R component height
Input image height = The value of these bits add 1
15:13 |/ / /
12:0 R/W 0x0 IN_WIDTH

Input image U/R component width
The image width = The value of these bits add 1

When line buffer result selection is original data, the
maximum width is 1366.

DEFE_CH1_OUTSIZE_REG

Offset: 0x204

Register Name: DEFE_CH1_OUTSIZE

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W 0x0 OUT_HEIG
ﬂe outp he value of these bits add 1

15:13 |/ /
12:0 R/W

Output layer U/R component width

The output layer width = The value of these bits add 1

When line buffer result selection is horizontal filtered

result, the maximum width is 1366.

DEFE_CH1_HORZFACT REG
Offset: 0x208 Register Name: DEFE_CH1_HORZFACT_REG
Bit Read/Write | Default/Hex | Description
31:24 |/ / /
23:16 | R/W 0x0 FACTOR_INT
The integer part of the horizontal scaling ratio
the horizontal scaling ratio = input width/output width
15:0 R/W 0x0 FACTOR_FRAC
The fractional part of the horizontal scaling ratio
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the horizontal scaling ratio = input width/output width

DEFE_CH1_VERTFACT_REG
Offset: 0x20C Register Name: DEFE_CH1_VERTFACT_REG
Bit Read/Write | Default/Hex | Description
31:24 |/ / /
23:16 | R/W 0x0 FACTOR_INT
The integer part of the vertical scaling ratio
the vertical scaling ratio = input height/output height
15:0 R/W 0x0 FACTOR_FRAC
The fractional part of the vertical scaling ratio
the vertical scaling ratio = input height /output height

DEFE_CH1_HORZPHASE_REG

Offset: 0x210

Register Name: DEFE_CH1_HORZPHASE

Bit Read/Write | Default/Hex | Description
31:20 |/ / /
19:0 R/W 0x0 PHASE

DEFE_CH1_VER

Offset: 0x214

Register Name: DEFE_CH1_VERTPHASEO_REG

Description

/

PHASE
U/R component initial phase in vertical for top field

(complement)

This value equals to initial phase * 2'°

DEFE_CH1_VERTPHASE1 REG

Offset: 0x218

Register Name: DEFE_CH1_VERTPHASE1_REG

Bit Read/Write | Default/Hex | Description
31:20 |/ / /
19:0 R/W 0x0 PHASE

U/R component initial phase in vertical for bottom field

(complement)

This value equals to initial phase * 21
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DEFE_CH1_HORZTAP REG

Offset: 0x220 Register Name: DEFE_CH1_HORZTAP_REG
Bit Read/Write | Default/Hex | Description
31 / / /
30:24 | R/W Ox1 TAP3

Tap 3 offset in horizontal
23 / / /
22:16 | R/W Ox1 TAP2

Tap 2 offset in horizontal
15 / / /
14:8 R/W 0x1 TAP1

Tap 1 offset in horizontal

/ / /

6:0 R/W 0x7D TAPO

Tap 0 offset in horizontal

DEFE_CH1 VERTTAP_REG

Offset: 0x228 Register Name: DEFE_CH1_VER

Bit Read/Write | Default/Hex | Description
31 / / /
30:24 | R/W Ox1 TAP3

23 /

Tap 1 offset in vertical

/
TAPO
Tap 0 offset in vertical

DEFE_CHO_HORZCOEF_REGN (N=0 :31)

Offsetn: 0x400+N*4 Register Name: DEFE_CHO_HORZCOEF_REGN
Bit Read/Write | Default/Hex | Description
31:24 R/W 0x0 TAP3

Horizontal tap3 coefficient
The value equals to coefficient*2°

23:16 | R/W 0x0 TAP2
Horizontal tap2 coefficient
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The value equals to coefficient*2°

15:8

R/W

0x0

TAP1
Horizontal tap1 coefficient
The value equals to coefficient*2°

7:0

R/W

0x0

TAPO
Horizontal tapO coefficient
The value equals to coefficient*2°

DEFE_CHO_VERTCOEF_REGN (N=0 :31)

s

Offsetn: 0x500+N*4 Register Name: DEFE_CHO_VERTCOEF_REGN
Bit Read/Write | Default/Hex | Description
31:24 | R/W 0x0 TAP3

Vertical tap3 coefficient

The value equals to coefficient*2°
23:16 | R/W 0x0 TAP2

Vertical tap2 coefficient

The value equals to coeffici
15:8 R/W 0x0 TAP1

‘ertical

7:0 R/W 0 TA

Vertieal tapO coefficient

The value equals to coefficient*2°

~ HORZCOEF_REGN (N=0 :31)

: 0x600+N*4 Register Name: DEFE_CH1_HORZCOEF_REGN
Bit Read/Write | Default/Hex | Description
31:24 | R/W 0x0 TAP3
Horizontal tap3 coefficient
The value equals to coefficient*2°
23:16 | R/W 0x0 TAP2
Horizontal tap2 coefficient
The value equals to coefficient*2°
15:8 R/W 0x0 TAP1
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Horizontal tap1 coefficient
The value equals to coefficient*2°
7:0 R/W 0x0 TAPO

Horizontal tapO0 coefficient
The value equals to coefficient*2°

DEFE_CH1_VERTCOEF_REGN (N=0 :31)

Offsetn: 0x700+N*4

Register Name: DEFE_CH1_VERTCOEF_REGN

Bit Read/Write | Default/Hex | Description
31:24 | R/W 0x0 TAP3

Vertical tap3 coefficient

The value equals to coefficient*2°
23:16 | R/W 0x0 TAP2

Vertical tap2 coefficient

The value equals to coefficient*2°
15:8 R/W 0x0 TAP1

Vertical tap1 coefficient

The value €
70 | R/W 0x0 @Ffapo

ical
lue e
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5.4 Display Engine Back-End

5.4.1 Overview

The display engine back-end (DEBE) provides overlay and alpha blending functions after receiving data from
DEFE or SDRAM. After alpha blended, the data will either be delivered to Color Correction for image
enhancement, or bypassed to flowing part LCD, etc.

The DEBE has two pipes data path.

The DEBE features:

e Support layer size up to 2048x2048 pixels

e  Support four layers overlay in one pipe

e Support alpha blending

e Support pre-multiply alpha image data

e Support color key '

e Support output color correction

e  Supported input formats: RGB655 / RGB565 / RGB556 / RGB888 / ARGB4555_/ AR 4/
iYUVA422 /iYUVA44 [ YUV422 [ YUV420 / YUV4A1l

et
O
cov
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5.4.2

Dedicated DRAM Access BUS

Technology

DEBE Block Diagram

l

AHB BUS
Intelligent On Chip
Ext DMA Frame
Controller SRAM

l

Normal/YUV/Palette/Gamma/Internal

Alpha
Blender 0

Color
Correction

FE frame buffer Controller
PIPE 1 FIFO
Alpha
Blender 1
PIPE O FIFO
< } Werite back channel ‘,<
DEFE DEBE

Figure 5.4-1 DEBE Block Diagram
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5.4.3 DEBE Register List
Module name Base address
DEBE 0x01E6 0000
Register name Offset Description
DEBE_MODCTL_REG 0x800 DE back-end mode control register
DEBE_BACKCOLOR_REG 0x804 DE-back color control register
DEBE_DISSIZE_REG 0x808 DE-back display size setting register
DEBE_LAYSIZE_REG 0x810 — 0x81C DE-layer size register
DEBE_LAYCOOR_REG 0x820 — 0x82C | DE-layer coordinate control register
DEBE_LAYLINEWIDTH_REG 0x840 — 0x84C | DE-layer frame buffer line width register
DEBE_LAYFB_L32ADD_REG 0x850 —0x85C | DE-layer frame buffer low 32 bit address
register
DEBE_LAYFB_H4ADD_REG 0x860 DE-layer frame buffer high 4 bit address
register
DEBE_REGBUFFCTL_REG 0x870 DE-Register buffer control register
DEBE_CKMAX_REG 0x880 DE-color key MAX registe
DEBE_CKMIN_REG 0x884 DE-color key MIN regist
DEBE_CKCFG_REG 0x888 DE-color key configtirati
DEBE_ATTCTL_REGO 0x890 — 0x89C
DEBE_ATTCTL_REG1 0x8A0 — 0x8AC
DEBE_IYUVCTL_REG 0)% E>YUV channel control
DEBE_IYUVADD_REG 0x9 kend YUV channel frame buffer
dress register
DEBE_IYUVLINEWIDTH_R 0x940 — DE backend YUV channel buffer line width
register
50— 0x958 | DE backend Y/G coefficient register
0x95C DE backend Y/G constant register
0x960 — 0x968 | DE backend U/R coefficient register
0x96C DE backend U/R constant register
0x970 — 0x978 DE backend V/B coefficient register
_VBCONS_REG 0x97C DE backend V/B constant register
DEBE_OCCTL_REG 0x9CO0 DE backend output color control register
DEBE_OCRCOEF_REG 0x9D0-0x9D8 DE backend output color R coefficient
register
DEBE_OCRCONS_REG 0x9DC DE backend output color R constant register
DEBE_OCGCOEF_REG 0x9E0-Ox9E8 DE backend output color G coefficient
register
DEBE_OCGCONS_REG Ox9EC DE backend output color G constant register
DEBE_OCBCOEF_REG 0x9F0-0x9F8 DE backend output color B coefficient
register
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| DEBE_OCBCONS_REG 0x9FC DE backend output color B constant register
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5.4.4 DEBE Register Description

DE back-end mode control register

Offset: 0x800 Register Name: DEBE_MODCTL_REG
Bit Read/Write | Default/Hex | Description
31:30 |/ / /
29 R/W 0 LINE_SEL
Start top/bottom line selection in interlace mode
28 R/W 0 ITLMOD_EN
Interlace mode enable
0:disable
l:enable
27 / / /
22:20 | R/W 0 OUT_SEL
Output selection '
000:LCD
110:FEO only
Other: reserved
19:18 |/ / /
17 R/W 0 OSCA_EN

Output scaling fun

O:disable

16:12 |/

11 R/W

1: Enabled

LAY2_EN
Layer2 Enable/Disable
0: Disabled

1: Enabled

R/W 0 LAY1_EN

Layerl Enable/Disable
0: Disabled

1: Enabled

8 R/W 0 LAYO_EN

Layer0 Enable/Disable
0: Disabled

1: Enabled

7:2 / / /

R/W 0 START_CTL
Normal output channel Start & Reset control
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0: reset
1: start

0 R/W 0 DEBE_EN
DE back-end enable/disable
0: disable
1: enable

DE-back color control register

Offset: 0x804 Register Name: DEBE_BACKCOLOR_REG
Bit Read/Write | Default/Hex | Description
31:24 |/ / /
23:16 | R/W UDF BK_RED
Red
Red screen background color value
15:8 R/W UDF BK_GREEN
Green ’
Green screen background color value
7:0 R/W UDF BK_BLUE
Blue

Blue screen background color

Offset: 0x808 ‘egister

al display height = The value of these bits add 1

DIS_WIDTH
Display width
The real display width = The value of these bits add 1

Bit Read/Write | Defa
31:16 R/W uD
15:0 | R/W Q

yer size register

Offset: Register Name: DEBE_LAYSIZE_REG
Layer 0: 0x810
Layer 1: 0x814
Layer 2: 0x818
Layer 3: 0x81C

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W UDF LAY_HEIGHT
Layer Height
The Layer Height = The value of these bits add 1

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 350



"Allwinner

 Technology
15:13 |/ / /
120 |R/W UDF LAY_WIDTH

Layer Width
The Layer Width = The value of these bits add 1

DE-layer coordinate control register

Offset: Register Name: DEBE_LAYCOOR_REG
Layer 0: 0x820
Layer 1: 0x824
Layer 2: 0x828
Layer 3: 0x82C

Bit Read/Write | Default/Hex | Description

31:16 | R/W UDF LAY_YCOOR
Y coordinate
Y is the left-top y coordinate of layer on screen in pixels

&

The Y represent the two’s complement

15:0 R/W UDF LAY_XCOOR
X coordinate

X is left-top x coordinate of the ons in pixels

DE-layer frame b r lin@widt

Offset: Re Name: DEBE_LAYLINEWIDTH_REG
Layer 0: 0x840
Layer 1: 0x844

Default/Hex | Description
UDF LAY_LINEWIDTH
Layer frame buffer line width in bits

Note: If the layer is selected by video channel or YUV channel, the setting of this register will be ignored.

DE-layer frame buffer low 32 bit address register

Offset: Register Name: DEBE_LAYFB_L32ADD_REG
Layer 0: 0x850
Layer 1: 0x854
Layer 2: 0x858
Layer 3: 0x85C

Bit ‘ Read/Write | Default/Hex | Description

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 351

Display




"Allwinner

Technology Display

31:0 R/W UDF LAYFB_L32ADD
Buffer start Address

Layer Frame start Buffer Address in bit

Note: If the layer is selected by video channel or YUV channel, the setting of this register will be ignored.

DE-layer frame buffer high 4 bit address register

Offset: 0x860 Register Name: DEBE_LAYFB_H4ADD_REG
Bit Read/Write | Default/Hex | Description
31:28 |/ / /
27:24 R/W UDF LAY3FB_H4ADD
Layer3

Layer Frame Buffer Address in bit

23:20 |/ / /
19:16 | R/W UDF LAY2FB_H4ADD
Layer2
Layer Frame Buffer Address in bit '
15:12 |/ / /
11:8 R/W UDF LAY1FB_H4ADD
Layerl

Layer Frame Buffer Address in bi

7:4 / / /
3:0 R/W UDF LAYOFB_H4
LayerO
¢ayer Fr
Note: If the layer is selected eo anhel, the setting of this register will be ignored.

DE-Register b trol ter

Register Name: DEBE_REGBUFFCTL_REG
Description

/
REGAUTOLOAD_DIS
Module registers loading auto mode disable control

Offset: 0

0: registers auto loading mode

1: disable registers auto loading mode, the registers will
be loaded by write 1 to bit0 of this register

0 R/W 0X00 REGLOADCTL

Register load control

When the Module registers loading auto mode disable
control bit is set, the registers will be loaded by write 1 to
the bit, and the bit will self clean when the registers is

loading done.

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 352



"Allwinner

Technology Display

DE-color key MAX register

Offset: 0x880 Register Name: DEBE_CKMAX_REG
Bit Read/Writ | Default/Hex | Description
e

3124 |/ / /
23:16 R/W UDF CKMAX_R

Red

Red color key max
15:8 R/W UDF CKMAX_G

Green

Green color key max
7:0 R/W UDF CKMAX_B

Blue

Blue color key max

DE-color key MIN register

Offset: 0x884 Register Name: DEBE_CKMIN_REG
Bit Read/Write | Default/Hex | Description
31:24 |/ / /
23:16 | R/W UDF CKMIN_R
Red
Red color
15:8 | R/W UDF &KMlN
7:0 R/W U CK
Blue
Blue color key min

onfiguration register

Register Name: DEBE_CKCFG_REG

Read/Write

Default/Hex

Description

/

/

/

R/W

UDF

CKR_MATCH

Red Match Rule

00: always match

01: always match

10: match if (Color Min=<Color<=Color Max)

11: match if (Color>Color Max or Color<Color Min)

3:2

R/W

UDF

CKG_MATCH
Green Match Rule

00: always match
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01: always match
10: match if (Color Min=<Color<=Color Max)
11: match if (Color>Color Max or Color<Color Min)
1:0 R/W UDF CKB_MATCH

Blue Match Rule

00: always match

01: always match

10: match if (Color Min=<Color<=Color Max)

11: match if (Color>Color Max or Color<Color Min)

DE-layer attribute control registerO

Offset:

LayerQ: 0x890
Layerl: 0x894
Layer2: 0x898
Layer3: 0x89C

Register Name: DEBE_ATTCTL_REGO

Bit Read/Write

Default/Hex

Description

31:24 | R/W

UDF

LAY_GLBALPHA
Alpha value
Alpha value is used for this laye

23:22 | R/W

UDF

LAY_ WORKMOD

21:20 | R/W

UDF

19:18 | R/W

Ot served

CKE

Color key Mode

00: disabled color key

01: The layer color key match another channel pixel data
in Alpha Blenderl.

1x: Reserved

Only 2 channels pixel data can get to Alpha Blenderl at
the same screen coordinate.

17:16 |/

/

15 R/W

UDF

LAY_PIPESEL
Pipe Select

0: select Pipe O
1: select Pipe 1

14:12 |/

/

11:10 | R/W

UDF

LAY_PRISEL
Priority

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 354

Display




"Allwinner

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 355

Display

 Technology
The rule is: 11>10>01>00
When more than 2 layers are enabled, the priority value
of each layer must be different, soft designer must keep
the condition.
If more than 1 layer selects the same pipe, in the
overlapping area, only the pixel of highest priority layer
can pass the pipe to blender1.
If both 2 pipes are selected by layers, in the overlapping
area, the alpha value will use the alpha value of higher
priority layer in the blender1.
9:5 / / /
R/W UDF LAY_VDOSEL
Video channel selection control
0:select video channel 0 (FEQ) ’
1: Reserved
The selection setting is only valid englaye o]
channel selection is enabled.
/ / /
R/W UDF LAY_YUVEN
YUV channelselecti
0: disable
‘ enabl
2 ayers YUV channel mode is illegal,
pr mer should confirm it.
1 R/W DF LAY_VDOEN
Layer video channel selection enable control
0: disable
1: enable
Normally, one layer can not be set both video channel and
YUV channel mode, if both 2 mode is set, the layer will
work in video channel mode, YUV channel mode will be
ignored, programmer should confirm it.
Setting 2 or more layers video channel mode is illegal,
programmer should confirm it.
0 R/W UDF LAY_GLBALPHAEN
Alpha Enable
0: Disabled the alpha value of this register
1: Enabled the alpha value of this register for the layer
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DE-layer attribute control registerl

Display

Offset:

Layer0O: Ox8A0
Layerl: Ox8A4
Layer2: Ox8A8
Layer3: Ox8AC

Register Name: DEBE_ATTCTL_REG1

Bit Read/Write

Default/Hex | Description

31:16 | /

/ /

15:14 | R/W

UDF LAY_HSCAFCT

in internal frame buffer mode
SH

Height scale factor

00: no scaling

01: *2

10: *4

11: Reserved

Setting the internal frame buffer scaling factor, only valid

13:12 | R/W

UDF LAY_WSCAFCT

11:8 R/W

Setting the internal frame buffer scali &
in internal frame buffer mode
e Q

A

tor, o

Width scalegfactor
00: no scalin
'1: *2
*4
serv
LA

MT
uffer format

Normal mode data format

00XX: Reserved

0100: color 16-bpp (R:6/G:5/B:5)

0101: color 16-bpp (R:5/G:6/B:5)

0110: color 16-bpp (R:5/G:5/B:6)

0111: color 16-bpp (Alpha:1/R:5/G:5/B:5)
1000: color 16-bpp (R:5/G:5/B:5/Alpha:1)
1001: color 24-bpp (Padding:8/R:8/G:8/B:8)
1010: color 32-bpp (Alpha:8/R:8/G:8/B:8)
1011: color 24-bpp (R:8/G:8/B:8)

1100: color 16-bpp (Alpha:4/R:4/G:4/B:4)
1101: color 16-bpp (R:4/G:4/B:4/Alpha:4)
Other: Reserved

/ /

R/W

UDF LAY_BRSWAPEN
B R channel swap
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0: RGB. Follow the bit[11:8]----RGB
1: BGR. Swap the B R channel in the data format.
1:0 R/W UDF LAY_FBPS

PS
Pixels Sequence
See the follow table “Pixels Sequence”

DE backend input YUV channel control register

Offset: 0x920

Register Name: DEBE_IYUVCTL_REG

Bit

Read/Write

Default/Hex | Description

31:15

/

/ /

14:12

R/W

UDF IYUV_FBFMT

Input data format

000: planar YUV 411

001: planar YUV 422

010: planar YUV 444
011: interleaved YUV 422
100: interleaved YUV 444
Other: illegal

11:10

/ /

9:8

R/W

UDF IYUV_FBPS

01: YUYV
10: VYUY
11: YVYU

00: AYUV
01: VUYA
Other: illegal

components are same)

In interleaved YUV 444 data format mode:

/ /

R/W

UDF IYUV_LINNEREN
0:

linner

1:

/ /

R/W

UDF IYUV_EN
YUV channel enable control
0: disable
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| | ‘ 1: enable
Source data input data ports:
nput buffer channel | Planar YUV Interleaved YUV
Channel0 Y YUV
Channell u -
Channel2 \ -

DE backend YUV channel frame buffer address register

Offset:

Channel 0 : 0x930
Channel 1: 0x934
Channel 2 : 0x938

Register Name: DEBE_IYUVADD_REG

Bit Read/Write | Default/Hex | Description
31:0 R/W UDF IYUV_ADD
Buffer Address

Frame buffer address in BYTE

DE backend YUV channel buffer line width re

Offset:

Channel 0 : 0x940
Channel 1 : 0x944
Channel 2 : 0x948

Register Name: DEBE_IYUVLINEWID

Bit Read/Write

Defa

31:0 R/W

ub

start of the next line.
Description in bits

idth is the distance from the start of one line to the

2rsion algorithm formula:

R constant

G=

G constant

omponent coefficient * Y) +
(R U component coefficient * U) +
(R V component coefficient * V) +

(G Y component coefficient * Y) +
(G U component coefficient * U) +
(G V component coefficient * V) +
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B=
(B'Y component coeffic

(B U component coefficient * U) +
(B V component coefficient * V) +

B constant

ient *Y) +

DE backend Y/G coefficient register

Offset:

G/Y component: 0x950
R/U component: 0x954
B/V component: 0x958

Register Name: DEBE_YGCOEF_REG

Display

Bit Read/Write | Default/Hex | Description
31:13 | / / /
12:0 R/W UDF IYUV_YGCOEF
the Y/G coefficient
the value equals to coefficient*2™° '

DE backend Y/G constant register

Offset: 0x95C Register Name: DEBE_YGCONS_REG
Bit Read/Write | Default/Hex | Description

31:14 |/ / /
13:0 R/W UDF

DE backend
Offset:
ponents O
bonentt 0x9
PORNEN

Default/Hex | Description

/ / /

12:0 R/W UDF IYUV_URCOEF

the U/R coefficient

the value equals to coefficient*2'°

ister

Register Name: DEBE_URCOEF_REG

DE backend U/R constant register

Offset: 0x96C Register Name: DEBE_URCONS_REG
Bit Read/Write | Default/Hex | Description

31:14 | / / /

13:0 R/W UDF IYUV_URCONS
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the U/R constant
the value equals to coefficient*2*

DE backend V/B coefficient register

Offset:

G/Y component: 0x970
R/U component: 0x974
B/V component: 0x978

Register Name: DEBE_VBCOEF_REG

Bit Read/Write | Default/Hex | Description
31:13 | / / /
12:0 R/W UDF IYUV_VBCOEF

the V/B coefficient
the value equals to coefficient*2™°

DE backend V/B constant register

Offset: 0x97C

Register Name: DEBE_VBCONS_REG

Bit Read/Write | Default/Hex | Description

31:14 |/ / /

13:0 R/W UDF IYUV_VBCONS
the V/B constant
the value eq

r nt

DE backend output I’

Offset: 0x9CO R

Bit Read/Write | D x | Des n
31:1 |/ /

0 R/ OC_EN

Color control module enable control
0: disable
1: enable

orrection conversion algorithm formula:

R =
(R R component coefficient * R) +
(R G component coefficient * G) +
(R B component coefficient * B) +
R constant

G=
(G R component coefficient * R) +
(G G component coefficient * G) +
(G B component coefficient * B) +
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G constant

B=

(B R component coefficient * R) +

(B G component coefficient * G) +

(B B component coefficient * B) +

B constant

DE backend output color R coefficient register

Display

Offset:

R component: 0x9D0
G component: 0x9D4
B component: 0x9D8

Register Name: DEBE_OCRCOEF_REG

Bit Read/Write | Default/Hex | Description
31:14 |/ / /
13:0 R/W UDF OC_RCOEF

the R coefficient
the value equals to coefficient*2°

A

DE backend output color R constant regist

Offset: 0x9DC

Bit Read/Write | Default/Hex
31:15 | / / '
14:0 R/W UDF

equals to coefficient*2*

O\
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DE backend output color G coefficient register

Offset: Register Name: DEBE_OCGCOEF_REG
R component: Ox9EOQ
G component: Ox9E4
B component: Ox9E8

Bit Read/Write | Default/Hex | Description

31:14 |/ / /

13:0 R/W UDF OC_GCOEF
the G coefficient

the value equals to coefficient*2°

DE backend output color G constant register

Offset: OX9EC Register Name: DEBE_OCGCONS_REG ‘
Bit Read/Write | Default/Hex | Description

31:15 | / / /

14:0 R/W UDF OC_GCONS

the G constant

the value equals to coefficient* 2

Offset: *gister

G/Y component: 0x9F0
R/U component: 0x9F4
B/V component: 0x9F8

Bit escription

D
31:14 /

OC_BCOEF
the B coefficient
the value equals to coefficient*2'°

DE backend output color B constant register

Offset: Ox9FC Register Name: DEBE_OCBCONS_REG
Bit Read/Write | Default/Hex | Description

31:15 | / / /

14:0 R/W UDF OC_BCONS

the B constant

the value equals to coefficient*2*
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5.5 MIPI DSI

5.5.1 Overview

The Display Serial Interface (DSI) specifies the interface between a host processor and peripheral such as a
display module.

The MIPI DSI of R16 processor features:
e Comply with MIPI DSI v1.01 and MIPI D-PHY v1.00

e 1/2/3/4data lane configuration and up to 700Mbps per lane
e Support ECC, CRC generation and EOT package

e  Support up to 1280x800@60fps with 4 data lanes
e Support command mode
e  Support video mode
-- Non-burst mode with sync pulses ' @
-- Non-burst mode with sync event \

-- Burst mode
e  Supported pixel formats: RGB888, RGB666, RGB666 packed, and RGB565

e  Support MIPI DCS, bidirectional configuration in LP Q
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5.5.2 Block Diagram

Packet HS TX Data

TCON Data Fmt Cov Pixel FIFO
Maker

A f

TCON CTL
Sync Ctrl —p Time Ctrl Cmd Prc
LP TX Data
> Tx Buffer
> Rx Buffer aaloata
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5.5.3 DSI Register List
Module Name Base Address
DSl 0x01CA0000
Register Name Offset Description
DSI_CTL_REG 0x000 DSI control register
DSI_GINTO_REG 0x004 DSl global interrupt register0
DSI_GINT1_REG 0x008 DSl global interrupt registerl
DSI_BASIC_CTL_REG 0x00C DSI basic control register
DSI_BASIC_CTLO_REG 0x010 DSI basic control register0
DSI_BASIC_CTL1_REG 0x014 DSI basic control registerl
DSI_BASIC_SIZEO_REG 0x018 DSI basic timing registerQ
DSI_BASIC_SIZE1_REG 0x01C DSI basic timing registerl
DSI_PIXEL_CTLO_REG 0x080 DSI pixel control register0
DSI_PIXEL_CTL1_REG 0x084 DSI pixel control registerl ,
DSI_PIXEL_PH_REG 0x090 DSl pixel packet header register
DSI_PIXEL_PD_REG 0x094 DSI pixel packet data

DSI_PIXEL_PFO_REG 0x098 DSI pixel packet foo
DSI_PIXEL_PF1_REG 0x09C
DSI_SYNC_HSS_REG 0x0BO
DSI_SYNC_HSE_REG 0x0B4

DSI_SYNC_VSS_REG

DSI_SYNC_VSE_REG

DSI_BLK_HSAO_REG

Blanking H Sync Active registerQ

DSI_BLK_HSA1_REG

0x0C

DSI Blanking H Sync Active registerl

DSI_BLK_HBPO_REG

0x0C8

DSI Blanking H Back Porch register0

x0CC

DSI Blanking H Back Porch register0

DSI_BLK_HBP1_§

0x0DO DSI Blanking H Front Porch registerQ

0x0D4 DSI Blanking H Front Porch registerl

(0] 0] DSI H Blanking register0

OxOE4 DSI H Blanking registerl

_VBLKO_REG 0xO0E8 DSI V Blanking register0

DSI_BLK_VBLK1_REG O0x0EC DSI V Blanking registerl
DSI_CMD_CTL_REG 0x200 DSI command control register
DSI_CMD_RX_REG DSI command rx register

0x240+N*0x04 (N=0,1,2,3,4,5,6,7)
DSI_CMD_TX_REG DSI command tx register

0x300+N*0x04 (N=0,1,2,...,63)
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5.5.4 DSI Register Description
DSI_CTL_REG
Offset: 0x000 Register Name: DSI_CTL_REG
Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0 DSI_EN
0: disable
1: enable

When it’s disabled, the module will be reset to idle state.

DSI_GINTO_REG

Offset: 0x004 Register Name: DSI_GINTO_REG
Bit Read/Write | Default/Hex | Description '
31:20 | / / /
19 R/W 0 Video_Line_Int_Flag
18 R/W 0 Video Vb_Int_Flag
17 R/W 0 Instru_Step_Flag
16 R/W 0 Instru_End_Flag
154 |/ /
3 R/W 0
2 R/W 0
1 R/ 0 Instru_Step En
0: disable
1: enable
0 0 Instru_End_En
0: disable
1: enable

DS|_GINT1_REG

Offset: 0x008 Register Name: DSI_GINT1_REG
Bit Read/Write | Default/Hex | Description

31:13 |/ / /

12:0 R/W 0 Video_Line_Int_Num

DSI_BASIC_CTL_REG

Offset: 0x00C

| Register Name: DSI_GINT1_REG
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Bit Read/Write | Default/Hex | Description
31:27 / / /
26:24 R/W 0 brdy_|_sel
23:16 R/W 0 brdy_set
15:8 / / /
7:4 R/W 0 Trail_inv
0: disable
1: enable
3 R/W 0 Trail_fill
0: disable
1: enable fill 2bytes as trail
2 R/W 0 HBP_dis
0: Normal mode
1: HBP diable
1 R/W 0 HSA_HSE_dis
0: Normal mode
1: HSA and HSE diable &
0 R/W 0 Video_Mode_Burst
0: Normal mode
1: Burst mode
when in burst mode, enter Ip11ld

DSI_BASIC_CTLO_REG

Offset: 0x010

Bit Read/Write | Defa ex
31:29 |/ /
28 R/W 0

1: no exit

/

HS_Eotp_En

0: disable

1: enable

enable eotp packet at the end of every HS transmission
format: “08h” “0Ofh” “Ofh” “01h”

17

R/W

CRC_En
0: disable
1: enable

16

R/W

ECC_En
0: disable
1: enable

15:13

/

12

R/W

FIFO_Gating
0: disable
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1: enable
Gating data from TCON, note that TCON data is gating in
frame unit.

11

/

10

R/W

FIFO_Manual_Reset
write ‘1’ to reset all correlation FIFO, write’0’ has no effect.

9:6

/

5:4

R/W

Src_Sel

00: tcon data

01: test data

1x: reservd

write ‘1’ to reset all correlation FIFO, write’0’ has no effect.

/

R/W

Instru_En
0: disable
1: enable
When instruction enable, dsi process from instru’O.

DSI_BASIC_CTL1 REG

Offset: 0x014

Bit Read/Write | Default/Hex | Description
31:12 | R/W 0 reserved
11:4 R/W 0
/ /
R/W 0
1: fill mode
0 Video_Frame_Start
0: normal mode
1: precision mode
set ‘0’ start new frame by inst, set ‘1’ start new frame by
cntr.
0 R/W 0 DSI_Mode

0: command mode
1: video mode
in video mode,enable timing define in basic size

DSI_BASIC_SIZEO REG

Offset: 0x018

Register Name: DSI_BASIC_SIZEO_REG

Bit ‘ Read/Write ‘ Default/Hex

Description
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31:28 |/ / /
27:16 | R/W 0 Video_VBP
15:12 | / / /
11:0 | R/W 0 Video_VSA

DSI_BASIC_SIZE1 REG

Offset: 0x01C Register Name: DSI_BASIC_SIZE1_REG
Bit Read/Write | Default/Hex | Description

31:29 | / / /

28:16 | R/W 0 Video VT

15:12 | / / /

11:0 R/W 0 Video_VACT

DSI_PIXEL_CTLO_REG

Offset: 0x080 Register Name: DSI_PIXEL_CTLO

Bit Read/Write | Default/Hex | Description

31:17 | / /
16 R/W 0
1555 |/ /
4 R/W
1: MSB first
3:0 R 0 Pixel_Format

Command mode
0: 24bit (rgh888)
1: 18bit (rgh666)
2: 16bit (rgh565)
3: 12bit (rgb444)
4: 8bit (rgh332)
5: 3bit (rgh111)
Video mode

8: 24bit(rgh888)
9: 18bit(rgh666L)
10: 18bit (rgh666)
11: 16bit(rgb565)
others: reserved
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DSI_PIXEL_CTL1 REG

Offset: 0x084 Register Name: DSI_PIXEL_CTL1_REG
Bit Read/Write | Default/Hex | Description
31:.0 |/ / /

DSI_PIXEL_PH_REG

Offset: 0x090

Register Name: DSI_PIXEL_PH_REG

Bit Read/Write | Default/Hex | Description
31:24 | R/W 0 ECC
only valid when DSI ECC is disable
23:8 | R/W 0 wC
WC is byte numbers of PD in a pixel packet
7:6 R/W 0 VC
Virtual Channel
5:0 R/W 0 DT

video mode 24bit, set as “3eh”
video mode L18bit, set as “2eh”
video mode 18it, set as “leh”

video mode 16bit, set as “Oeh”

command mode, set as “39h

T

DS|_PIXEL_PD_REG _g

Offset: 0x094
Bit Read/Write | Def
31:24 | / /

23:16 | R/W

PIXEL_PD_REG

Used in transmissions except 1% one, set as “3Ch”only

valid when PD_Plug_Dis is set to ‘0’

/

PD_TranO

Used in 1% transmission, set as “2Ch”, only valid when
PD_Plug_Disis set to ‘0’

DSI|_PIXEL_PFO_REG

Offset: 0x098

Register Name: DSI_PIXEL_PFO_REG

Bit Read/Write | Default/Hex | Description
31:16 | / / /
15:0 | R/W 0 CRC_Force

CRC force to this value, this value is only valid when CRC is
disable
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DSI|_PIXEL_PF1_REG

Offset: 0x09C

Register Name: DSI_PIXEL_PF1_REG

Bit

Read/Write

Default/Hex

Description

31:16

R/W

Ox(ffff

CRC_Init_LineN
CRC initial to this value in transmission except 1% one, only
valid when CRC is enabled.

15:0

R/W

Ox(ffff

CRC_Init_Line0
CRC initial to this value in 1% transmission every frame, only
valid when CRC is enabled.

DSI_SYNC_HSS_REG

Offset: 0x0BO Register Name: DSI_SYNC_HSS_REG
Bit Read/Write | Default/Hex | Description
31:24 | R/W 0 ECC

set as “12h”
23:16 | R/W 0 D1

set as “00h”
15:8 R/W 0 DO

set as “00h”
7:6 R/W 0 VC

Virtual Cha
5:0 R/W 0

“S set

DS|_SYNC_HSE

Offset: 0x0B4

Read/

Register Name: DSI_SYNC_HSE_REG

Description

ECC
set as “01h”

D1
set as “00h”

R/W

DO
set as “00h”

7:6

R/W

VC
Virtual Channel

5:0

R/W

DT

HSE, set as “31h”

DSI_SYNC_VSS_REG

Offset: 0xOB8

Register Name: DSI_SYNC_VSS_REG

Bit

| Read/Write |

Default/Hex

Description
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31:24 | R/W 0 ECC

set as “07h”
23:16 | R/W 0 D1

set as “00h”
15:8 R/W 0 DO

set as “00h”
7:6 R/W 0 VC

Virtual Channel
5:0 R/W 0 DT

VSS, set as “01h”

DSI_SYNC_VSE_REG

Offset: 0xOBC Register Name: DSI_SYNC_VSE_REG
Bit Read/Write | Default/Hex | Description
31:24 | R/W 0 ECC
set as “14h”
23:16 | R/W 0 D1
set as “00h”
15:8 R/W 0 DO

set as “00h”

7:6 R/W 0

5:0 R/W 0

DSI_BLK_HSAOQ

Offset: 0x0CO
Bit Read/

Register Name: DSI_BLK_HSAO_REG

Description

HSA_PH

Note that bit23:8 is WC, define byte numbers of PD in a
blank packet

DS| BLK_HSA1 REG

Offset: 0x0C4 Register Name: DSI_BLK_HSA1 REG
Bit Read/Write | Default/Hex | Description

31:16 | R/W 0 HSA_PF

15:8 / / /

7:0 R/W 0 HSA_PD
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DS|_ BLK_HBPO REG

Offset: 0x0C8

Register Name: DSI_BLK_HBPO_REG

Bit Read/Write | Default/Hex

Description

31:0 R/W 0

HBP_PH
Note that bit23:8 is WC, define byte numbers of PD in a
blank packet

DS| BLK_HBP1 REG

Offset: 0x0CC

Register Name: DS|_BLK_HBP1_REG

Bit Read/Writ | Default/Hex | Description
e

31:16 | R/W 0 HBP_PF

15:8 / /

7:0 R/W 0

DSI_BLK_HFPO_REG

Offset: 0xODO

Bit Read/Writ | Default/Hex
e
310 | R/W 0 e

that
b cket

Register Name: DSI_BLK_HFP1_REG

Description

HFP_PF

/

HFP_PD
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DSI BLK_HBLKO REG
Offset: OXOEQ Register Name: DSI_BLK_HBLKO_REG
Bit Read/Write | Default/Hex | Description
31:0 R/W 0 HBLK_PH
Note that bit23:8 is WC, define byte numbers of PD in a
blank packet
DSI_BLK_HBLK1 REG
Offset: OXOE4 Register Name: DSI_HBLK_BLK1_REG
Bit Read/Write | Default/Hex | Description
31:16 | R/W 0 HBLK_PF
15:8 |/ / /
7:0 R/W 0 HBLK_PD
DSI_ BLK_VBLKO REG
Offset: OXOE8 Register Name: DSI_BLK_VBLKO_REG
Bit Read/Writ | Default/Hex | Description
e
31:0 R/W 0 VBLK_PH
Note that is efine e numbers of PD in a
nk pac
DSI_BLK_VBLK1SREG

Offset: OXOEC

Register Name: DSI_BLK_VBLK1_REG

It/H

Description

VBLK_PF

/

VBLK_PD

DS|_CMD_CTL_REG

Offset: 0x200

Register Name: DSI_CMD_CTL_REG

Bit Read/Write | Default/Hex | Description
31:25 |/ / /
26 R/W 0 RX_Overflow
1: rx data is overflow register buffer
Note: Write1’ to clear this bit. Write’0’ has no effect.
25 R/W 0 RX_Flag
1: rx has happened
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Note: Write1’ to clear this bit. Write’0’ has no effect.
24 R 0 RX_Status
0: rxis finish
1: rx is pending
20:16 | R 0 RX_Size
(RX_Size+1) is number of bytes in the last rx.
159 |/ / /
9 R/W 0 TX_Flag
1: tx has happened
Note: Write1’ to clear this bit. Write’0’ has no effect.
8 R 0 TX_Status
0: tx is finish
1: tx is pending
7:0 R/W 0 TX_Size
(TX_Size+1) is number of bytes ready to tx

DSI_CMD_RX_REG

&

Offset: 0x240+N*0x04

(N=0I1I2I3I4I5I6I7)

Register Name: DSI_CMD_RX_REG

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0

Data
Bit:

Byte04

N=6: Byte27
N=7: Byte31
Data from rx, only in LPDT

Only read when RX_Flag is set. No way to clear this FIFO.

Bytel8
Byte22
Byte26
Byte30

Byte09
Bytel3
Bytel7
Byte21
Byte25
Byte29

Byte08
Bytel2
Bytel6
Byte20
Byte24
Byte28

DSI_CMD_TX_REG

Offset:0x300+N*0x04 Register Name: DSI_CMD_TX_REG

(N=0,1,2...255)

Bit Read/Write | Default/Hex | Description

31:.0 | R/W 0 Data
Bit: 31:24  23:16 15:8 7:0
N=0: Byte03 Byte02 ByteO1l Byte0O0
N=1:ByteO7 Byte0O6 ByteO5 Byte04
N=2: Bytell BytelO0 Byte09 Byte08
N=3: Bytel5 Bytel4 Bytel3 Bytel2
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N=4: Bytel9 Bytel8 Bytel7 Bytel6

N=5: Byte23 Byte22 Byte21l Byte20

N=6: Byte27 Byte26 Byte25 Byte24

N=7:Byte31 Byte30 Byte29 Byte28

Data for tx, transmission in HS and LPDT, defined by
INST_REG
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5.6 IEP

The IEP (Image Enhancement Processor) of R16 processor includes SAT, DRC, and write back controller.

5.6.1 SAT

Saturation enhancement (SAT) is introduced in R16 platform to adjust saturation so that a better vivid vision
effect can be achieved.

It includes the following features:
e  Support 1280x800 input/output

e Support saturation histogram to adjust the enhance level.
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5.6.2 DRC

DRC (Dynamic Range Control) adjusts the image mapping curve according to the histogram frame by frame.

The control function can be defined by the software driver according to the application. A typical application is
content-based backlight control.

It includes the following features:
e  Support 1280x800 input/output
e Support HISTOGRAM and DRC in YUV or HSV color space
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5.6.3 Write-Back Controller

Overview

Write-back Controller is a circuit for capturing data between display engine and LCD controller. Data will be
written back to SDRAM.

The Write-back controller includes following features:

e  Support 1280x800 pixels write-back

e  Support source cropping

e  Support RGB888 and YUV444 format input

e Support write-back pitch setting

e  Support interleaved ARGB8888 and NV12/NV21 output

e Support down sample to 12X, 1/4X

e  Color space converter included '

Wbc Block Diagram

Y/R

U/G
/ Resizing
V/B [ S

;ure 5.6

cp‘\&\

CsC —>
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5.6.4 Write-Back Controller Register List
Module name Base address
Write-back Controller 0x01E7 0200
Register name Offset Description
WBC_GCTRL_REG 0x000 Module General Control Register
WBC_SIZE_REG 0x004 Input Size Register
WBC_CROP_COORD_REG 0x008 Cropping Coordinate Register
WBC_CROP_SIZE_REG 0x00c Cropping Size Register
WBC_CHO_ADDR_REG 0x010 Write-Back Channel 0 Address Register
WBC_CH1_ADDR_REG 0x014 Write-Back Channel 1 Address Register
WBC_CHO_LSTRD_REG 0x020 Write-Back Channel O Linestride Register
WBC_CH1_LSTRD_REG 0x024 Write-Back Channel 1 Linestride Register
WBC_RESIZER_REG 0x030 Resizer Setting Register
WBC_FORMAT_REG 0x034 Output Format Register '
WBC_INT_REG 0x038 Interrupt Control Register
WBC_STATUS_REG 0x03c Module Status Registe
WBC_BURST_REG 0x040 DMA Burst Setting
WBC_CSC_COEF00_REG 0x050
WBC_CSC_COEF01_REG 0x054
WBC_CSC_COEF02_REG 0x058
WBC_CSC_COEF03_REG
WBC_CSC_COEF10_REG
WBC_CSC_COEF11_REG Coefficient 11 Register
WBC_CSC_COEF12_REG C Coefficient 12 Register
WBC_CSC_COEF13_REG CSC Coefficient 13 Register

CSC Coefficient 20 Register

CSC Coefficient 21 Register

CSC Coefficient 22 Register

CSC Coefficient 23 Register
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5.6.5 Write-Back Controller Register Description

Module general control register

Offset: 0X000 Register name: WBC_GCTRL_REG
Bit Read/Write Default/Hex | Description
31 R/W 0 BIST_EN
BIST enable
0: disable
1: enable
3021 |/ / /
20 R/W 0 WB_STOP_TIMING

Start write-back process.
0: Enable
1: Disable
If WB_MODE set to 0, th ill start when

When error occurs, module stop accessing dram or not.

0: Write-back DONOT stop.

1: Write-back stops.
19:17 |/ / / ' %
16 R/W 0 WB_EN

WB_EN is§set an a ing begins. Otherwise, if

WB_MODE'set t e ba rocess will start immediately.

The bi S leared when writing-back frame process
15:13 /

~

12 R/W T SEL

In port selection
0: port 0 (DRC input)
1: port 1 (DRC output)
11709 / /

08 0 WB_MODE

Write-back mode setting

0: Capture mode: Write-back and display
simultaneously.(support port 0 and port 1)

1: Write-back only mode: Write-back to dram only, display will
disable.(support port 1 only)

07:05 |/ / /

04 R/W 0 REG_RDY_EN

Buffered registers configuration ready switch

0: Not ready

1: Registers configuration ready

Note: When the new frame start, the bit will also be
self-cleared.
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03:.01 |/ / /
00 R/W 0 EN
Module enable
0: Disable
1: Enable

Input size register

Offset: 0X004

Register name: WBC_SIZE_REG

Bit Read/Write Default/Hex | Description
31:27 |/ / /
26:16 R/W 0 HEIGHT
Input height
The real input height = The value of these bits + 1.
15:11 |/ / /
10:00 R/W 0 WIDTH
Input width '
The real input width = The value of these bits +

Cropping coordinate register

Offset: 0X008

Bit Read/Write Default/Hex

31:27 |/ /

26:16 R/W 0

15:11 |/

10:00 R CROP_LEFT

Cropping left position
Left position is left-top x coordinate of input window in pixels

ing size register

Offset: 0X00c

Register name: WBC_CROP_SIZE_REG

Bit Read/Write Default/Hex | Description
31:27 |/ / /
26:16 R/W 0 CROP_HEIGHT
Cropping region height
The real cropping region height = the value of these bits
+1.
15:11 |/ / /
10:00 R/W 0 CROP_WIDTH
Cropping region width
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The real cropping region width = the value of these bits
+1.

Write-back channel O address register

Offset: 0X010 Register name: WBC_CHO_ADDR_REG
Bit Read/Write Default/Hex | Description
31:00 R/W 0 ADDR

Write-back channel 0 address in BYTE.
When output format is ARGB, ADDR must 4 bytes
aligning.

Write-back channel 1 address register

Offset: 0X014 Register name: WBC_CH1_ADDR_REG

Bit Read/Write Default/Hex | Description

31:00 | R/W 0 ADDR &
Write-back channel 1 address in BYTE.
When output format is ARGB, A st
aligning.

Write-back channel O linestride rggiste

Offset: 0X020
Bit Read/Write Default/H

31:00 R/W 0

nnél 1 linestride register

Register name: WBC_CH1_LSTRD_REG

Read/Write Default/Hex | Description

R/W 0 LSTRD

Write-back channel 1 linestride in BYTE.

When output format is ARGB, LSTRD must 4 bytes

aligning.
Resizer setting register
Offset: 0X030 Register name: WBC_RESIZER_REG
Bit Read/Write Default/Hex | Description
31:.02 |/ / /
01:00 R/W 0 FACTOR
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Output down sample factor.
0: 1X
1: 12X
2: 1/aX
3: reserved
Output format register
Offset: 0X034 Register name: WBC_FORMAT_REG
Bit Read/Write | Default/Hex | Description
31:05 |/ / /
04 R/W 0 PS

Output format pixel sequence
In ARGB8888 data mode:

0: BGRA(bit31 to bit0)

1: ARGB

In UV combined data mode: (UV component) ’
00: V1U1vouo
01: U1vViUovo

03:01 |/ / /

00 R/W 0 FORMAT

Output format selection

Interrupt control r€giste

Offset: 0X038 r name: WBC_INT_REG

Bit i DesCription

31:17 /

WB_END_INT_TIMING

Timing when write-back end interrupt sends
0: last data writing to SDRAM

1: last command sending to mbus

/ / /
06 R/W 0 WB_UNFINISH_INT_EN
Write-back unfinish error interrupt enable
0: Enable
1: Disable
05 R/W 0 WB_FIFO_OVF_INT_EN

Write-back FIFO overflow error interrupt enable
0: Enable
1: Disable

04 R/W 0 WB_FIFO_EMPTY_INT_EN
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Write-back FIFO empty error interrupt enable
0: Enable
1: Disable
03:01 |/ / /
00 R/W 0 WB_END_INT_EN
Write-back end interrupt enable
0: Enable
1: Disable
Module status register
Offset: 0X03c Register name: WBC_STATUS_REG
Bit Read/Write | Default/Hex | Description
31:09 / / /
08 R 0 WB_BUSY
Write-back process status ’

0: write-back end or write-back disable

1: write-back in process

This flag indicates that a full has een writ

e-back

07 /

06 R/W

Write-back unfinish error status
0: No error

1: Error

Write 1 to clear. Module restarts, this bit will be also
cleared.
R/W 0 WB_FIFO_OVF_ERR

Write-back FIFO overflow error status
0: No error
1: Error

Write 1 to clear. Module restarts, this bit will be also
cleared.

04 R/W 0 WB_FIFO_EMPTY_ERR

Write-back FIFO empty error status
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0: No error
1: Error
Write 1 to clear. Module restarts, this bit will be also
cleared.
03:01 |/ / /
00 R/W 0 WB_END_FLAG

Write-back process finish flag
0: write-back unfinished
1: write-back finished

This flag indicates that a full frame has not been written

back to the memory. The bit will be set when write-back
process end. Write 1 to clear. Module restarts, this bit
will be also cleared.

Register Name: WBC_DMA_REG

DMA burst setting

Offset: 0x040

Bit Read/Write | Default/Hex | Description
31:02 |/ /
01:00 R/W 0x0

Register Name: WBC_CSC_COEF00_REG

Read/Write | Default/Hex | Description
/ / /
12:00 R/W 0x0 COEF
the Y/R coefficient

the value equals to coefficient*2™°

CSC coefficient 01 register

Offset: 0x054 Register Name: WBC_CSC_COEF01_REG
Bit Read/Write | Default/Hex | Description
31:13 |/ / /
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12:00

R/W

0x0

COEF
the Y/R coefficient
the value equals to coefficient*2°

CSC coefficient 02 register

Offset: 0x058

Register Name: WBC_CSC_COEF02_REG

Bit Read/Write | Default/Hex | Description
31:13 |/ / /
12:0 R/W 0x0 COEF
the Y/R coefficient

the value equals to coefficient*2°

CSC coefficient 03 register

Offset: 0x05c

Register Name: WBC_CSC_COEF03_REG

Bit Read/Write | Default/Hex | Description
31:14 |/ / /
13:0 R/W 0x0 CONT

Display

the Y/R constant
the value equals to coefficien

CSC coefficient 10 register

Offset: 0x060
Bit Read/Write | Def
31:13 |/ /

12:0 R/W

the'U/G coefficient
the value equals to coefficient*2"°

ient 11 register

Register Name: WBC_CSC_COEF11_REG

Read/Write | Default/Hex | Description
31:13 / / /
12:0 R/W 0x0 COEF

the U/G coefficient
the value equals to coefficient*2°

CSC coefficient 12 register

Offset: 0x068
Bit Read/Write | Default/Hex
31:13 |/ / /

Register Name: WBC_CSC_COEF12_REG
Description
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12:0

R/W

0x0

COEF
the U/G coefficient
the value equals to coefficient*2'°

CSC coefficient 13 register

Offset: 0x06¢ Register Name: WBC_CSC_COEF13_REG
Bit Read/Write | Default/Hex | Description

31:14 |/ / /

13:00 R/W 0x0 CONT

the U/G constant
the value equals to coefficient*2*

CSC coefficient 20 register

Offset: 0x070 Register Name: WBC_CSC_COEF20_REG
Bit Read/Write | Default/Hex | Description

31:13 |/ / /

12:0 R/W 0x0 COEF

the V/B coefficient
the value equals to coefficient

CSC coefficient 22 register

Offset: 0x074

Bit Read/Write | Defa
31:13 |/ /
12:0 R/W 0)

the V/B coefficient

the value equals to coefficient*2"°

ient 22 register

Register Name: WBC_CSC_COEF22_REG

Read/Write | Default/Hex Description
31:13 | / / /
12:0 R/W 0x0 COEF

the V/B coefficient
the value equals to coefficient*2™°

CSC coefficient 23 register

Offset: Ox07c Register Name: WBC_CSC_COEF23_REG
Bit Read/Write | Default/Hex | Description
31:14 |/ / /
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13:00 | R/W 0x0 CONT
the V/B constant
the value equals to coefficient*2*
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Chapter 6 Video Input

This chapter details the video input system of R16 processor from following perspectives:
e CSI
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6.1 CSI

The R16 processor comes with one parallel CMOS sensor interface that supports up to 5M pixels.

6.1.1 Features

e Support 8bit yuv422 CMOS sensor interface

e Support CCIR656 protocol for NTSC and PAL

e Support multi-channel ITU-R BT.656 time-multiplexed format

e Maximum still capture resolution to 5M

o Maximum video capture resolution to 1080p @30fps

e  Parsing interleaved YCbCr 422 data into planar or MB'Y, Cb, Cr output to memory
e Parsing YCbCr 420 data into planar or MB Y, Cb, Cr output to memory

e  Parsing interlaced data into field or frame output to memory

e  Received data double buffer support

e  Crop and scale support

e H/V-flip and rotation support
. Frame rate counter statistic &

CCl

e Compatible with 12C transmissig 7-bit itR/
. Automatic transmission

delay trigger supported
with sync signal
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6.1.2 Block Diagram

<
<
s Jroorormnennanes
' |
' |
' |
' |
|
——————————— I
I r A
| s - CS Data Clock :
S ! | | YUVlinterleaved/Raw IF
Y I ! e S | YUVIUV combined IF
DMA FIFO 1 i
S B 1 s ! csl = |_YUVp44 planar IF
T 1l 1 L G Vsyne IF — c IR1/2/4 Channel IF
E [ [ Formatter Converter > = thanne
il FIFO 0 | | €S Data | MIPIIF
M | < D E—
[ |
. L L I CsField !
|\ r———>-"-"~-—-=-=-=-- |
u | (—lr— Channel 1 <7 Lo :
s W - _________
- - |
| [ Channel 2 < oatt |
I _____________ attern
| | | Generater !
| < Channel 3 <7 |
_____________ |
b ___ A _____° ¢ I
DMA

CCI FIFO SDA CTL

“

SCL

24MHz CLK:

CSITRIG —

TRIG SEL

REGISTER IMMEDIATELY-

Figure 6.1-1 CCl Block Diagram
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6.1.3

CSI FIFO Distribution

CSI Function Description

Video Input

A

Interface YUYV422 Interleaved/RAW YUV422 UV | YUV444 | YUV444 Planar to
Combined Planar YUV422 uv
Combined
Input YUV422 Raw Raw Raw Raw
format
Output Planar | UV Raw/RGB | Raw Raw Raw
format combine | /PRGB
d/ MB
CHO_FIFOO | Y pixel | Y  pixel | All pixels | Y pixeldata | Y pixel | Y pixel data
data data data data
CHO_FIFO1 | Cb (U) | Cb (U) Cr | - - - - ’
pixel (V)
data pixel data
CHO_FIFO2 | Cr (V) |- -
pixel
data
CH1_FIFOO | - - -
pixel data
CH2_FIFOO | - - ’ -

| BT656 Interface Channels
YUV422
Planar uv
combined/
MB
CHO_FIFOO Y Y 1 2 4
CHO_FIFO1 Cb (U) ChCr
(UV)
CHO_FIFO2 Cr (V) -
CH1_FIFOO Y Y -
CH1_FIFO1 Cb (U) ChCr
(UV)
CH1_FIFO2 Cr (V) -
CH2_FIFOO0 Y Y -
CH2_FIFO1 Cb (U) CbCr
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(UV)
CH2_FIFO2 cr(v) -
CH3_FIFOO Y Y
CH3_FIFO1 Ch (U) CbCr
(UV)

CH3_FIFO2 Cr (V) -
Interface MIPI Interface Channels
Input format YUV422/YUV420 Raw
Output format Planar uv Pass-Through

combined/ /Padding

MB
CHO_FIFOO Y Y All pixels data 1 2
CHO_FIFO1 Cb (U) ChCr -

(Uv)
CHO_FIFO2 Cr (V) - -
CH1_FIFOO Y Y All pixels data
CH1_FIFO1
CH1_FIFO2 Cr (V)
CH2_FIFOO Y
CH2_FIFO1
CH2_FIFO2 Cr (V)
CH3_FIFOO All pixels data
CH3_FIFO1 -

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 395



“Allwinner

Technology Video Input

Timing

CSl timing

VSYNC nframe .. n+1 frame

DATA | first line second line

Wsync = positive; Hsync = positive

Figure 6.1-2 Vref= positive; Href= positive

WEYNC SS SS nframe SS |—| n+1 frame
" 1 line r 1 line

o B e 8 Inl'

vertical stat line=n
vertical active line length=m

Figure 6.1-3 vertical size setting

n clock e
hsync J H
active data ﬁ

aCTI\l'E inrising

pixel clock \_/_\_/_\_/_\_j

hovizontal gartclock =n
hovizontal active clocks lench
Figure 6.1-4 ho’tal size el clo€k timing(Href= positive)
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CCIR656 Header Code

CCIR656 Header Data Bit Definition

Video Input

Data Bit First Word(OxFF) | Second Third Fourth Word
Word(0x00) Word(0x00)

CS D[9] (MSB) 1 0 0 1
CS D[8] 1 0 0 F
CS D[7] 1 0 0 v
CS D[6] 1 0 0 H
CS D[5] 1 0 0 P3
CS D[4] 1 0 0 P2
CS D[3] 1 0 0 P1
CS D[2] 1 0 0 PO
CS D[1] X X X X
CS D[0] X X X X

For compatibility with an 8-bit interface, CS D[1] and CS D[0] are not defined.

Decode F P3

Field 1 start of active video (SAV) 0 0
Field 1 end of active video (EAV) 0 0 1
Field 1 SAV (digital blanking) 0 1 1
Field 1 EAV (digital blanking) 0 1 1 0
Field 2 SAV 0 1 1 1
Field 2 EAV 1 0 1 0
Field 2 SAV (digital blanki 1 1 0 0
Field 2 EAV (digital g) 1 1 0 0 0 1

cO
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Offset Definition

Offset in horizontal and vertical can be added when receiving image. Unit is pixel.

For YUV422 format, pixel unit is a YU/YV combination.

For YUV420 format, pixel unit is a YU/YV combination in YC line, and only a Y in Y line.
For Bayer_raw format, pixel unit is a R/G/B single component.

For RGB565, pixel unit is two bytes of RGB565 package.

For RGB888, pixel unit is three bytes of RGB combination.

Scale Definition

All channel input image can be decimated to its quarter size if QUART_EN is set to 1.

When using this function, horizontal input components should be multiples of the components in a unit,
vertical lines should be multiples of the height of a unit.

Specific components and lines will be dropped except the blue ones as follows. '
Component sequence in a unit may changed, but unit dropping position will not changed.
BAYER_RAW(raw_8&/raw_10/raw_12):

GRGRGRGR...

BGBGBGBG... Q

GRGRGRGR...
BGBGBGBG...

GRGRGRGR... ' Q ;
BGBGBGRG...
GRGRGRGR... & \

BGBGBGBG

RGB888:
RGBRG
G

R
RGB56
565565...

YUV422(8bit/10bit in field mode):
YUYVYUYV:---
YUYVYUYV:--
YUYVYUYV:---
YUYVYUYV:---

YUV422(8bit/10bit in frame mode):
YUYVYUYV:-->odd field
YUYVYUYV:-->even field
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YUYVYUYV:--
YUYVYUYV:--

YUV420(8bit/10bit):
YC line: YUYVYUYV:-:
Y line:  YYYY:-:

YC line: YUYVYUYV:-:
Y line: YYYY:-:
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Flip Definition

Both horizontal and vertical flip are supported at the same time. This function is implemented in the process of
each FIFO writing data to memory, only flipping the data of separate FIFO, not changing component to FIFO

distribution.

If horizontal flip is enabled, one or more pixels will be took as a unit:
For YUV format, a unit of YqUqY,V; will parser and flip the Y component in one channel, and UV will be treated
as a whole. In planar output mode, U and V will be flipped separately. In UV combined output mode, UV will

be flipped as a whole. So, a sequence of Y;UqY,V; will be.

For Bayer_raw format, situation is much like. A GR/BG sequence will be changed to BG/RG. A unit of square

has four pixels.

For RGB565/RGB888, one unit of two/three bytes of component will be flipped with original sequence.
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Camera Communication Interface

The CCl module support master mode i2c-compatible single read and write access to camera and related

devices.

It reads a series of packet from FIFO(accessed by registers) and transmit with the format defined in specific

register(or packet data).

In compact mode, format register define the slave ID, R/W flag, register address width (0/8/16/32...bit), data
width (8/16/32...bit) and access counter.

In complete mode, all data and format will be loaded from memory packet.

The access counter should be set to N(N> 0), and it will read N packets from FIFO. The total bytes should not
exceed 64 for FIFO input mode.

COMPACT MODE
MEM START
BYTEO BYTE1 BYTE2 BYTE3

8_8RD Reg0 Data0_rd Regl Datal_rd

8_8WR ‘ Reg0 ‘ Data0 ‘ Regl Datal
16_8 RD ‘ Reg0_high ‘ Reg0_low ‘ DataO_rd
16_8 WR ‘ Reg0_high ‘ Reg0_low ‘ Data0

< ﬁl bytes =

COMPLETE MODE

B ‘ TE2 ‘ BYTE3 ‘ ~~~~~~ ‘ BYTEn ‘
8_8RD g_w/Dat¥ Reg0 Data0 | e
_8 W Reg_w/Dat_w ‘ Reg0 ‘ Data0 ‘ ----- ‘ ‘
16_8R Reg_w/Dat_w ‘ Reg0_high ‘ Reg0_low ‘ Data0 ‘ ‘
‘ Slave_id ‘ Reg_w/Dat_w ‘ Reg0_high ‘ Reg0_low ‘ Data0 ‘ ‘
< Total bytes = Packet size * Counter of packet >
A packet

Figure 6.1-5 Camera Communication
A packet is several bytes filled with register address and data(if in complete mode, slave id and width should be
filled too) as the i2c access sequence defined. That is, the low address byte will be transmitted/received first.
Bytes will be sent in write access, while some address will be written back with the data received in read

access.
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Single Access protocol supported by CCI

. or . is optional X is driven by CCI X is driven by slave

8_8RD S ID+W | ACK| RegO . ID+R ACK | DataO_rd 'gﬁ

NA

8_8 WR S ID+W |ACK| RegO |ACK|DataO_wr|

16 8RD | S | ID+w | Ack|Re8O-NiE RegO_Iow. ID+R | ACK | Data0_rd ':’2

h

16_.8WR | S | ID+W |ACK Regi—h'g ACK | RegO_low | ACK Dataro—w ':ﬁ
0 16 RD S ID+R | ACK Data.O_rd ACK DataO_rd | NA
- _high _low | cK
0 16WR | s ID+W | ACK Data0_w ACK DataO_wr | NA

counter.

r_high _low CK
Figure 6.1-6  Single Acess protocol
After set the execution bit, the module will do the transmission automatically and retu?e resultg’suceess or
fail. If any access fail, the whole transmission will be stopped and returns the number w ‘faili s

PACKETn | weeeee

Error [RQ and

stop current
transmission Complete IRQ

4—Whole transmission—————»
‘ ------ H CNT_DLY ‘ PACKETL ‘ ------ ‘ PACKETn ‘

Setting format,
filling packet Repeat

data and enable Tringered Transmission i Abort transmission
transmission riggere start 3 transmission complete
Fig -7 transmission process
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6.14 CSI Register List

Module Name Base Address

csl 0x01CB0000

Register Name Offset Register name

CSI_EN_REG 0X0000 CSl Enable register

CSI_IF_CFG_REG 0X0004 CSI Interface Configuration Register
CSI_CAP_REG 0X0008 CSI Capture Register
CSI_SYNC_CNT_REG 0xo000C CSI Synchronization Counter Register
CSI_FIFO_THRS_REG 0X0010 CSI FIFO Threshold Register
CSI_FIFO_STAT_REG 0x0014 CSI FIFO Statistic Register
CSI_PCLK_STAT_REG 0X0018 CSI PCLK Statistic Register
CSI_PTN_LEN_REG 0X0030 CSI Pattern Generation Length registe’
CSI_PTN_ADDR_REG 0X0034 CSI Pattern Generation Address register
CSI_VER_REG 0X003C CSl Version Register

CSI_CO_CFG_REG 0X0044

CSI_CO_SCALE_REG 0X004C

CSI_CO_FO_BUFA_REG 0X0050

CSI_CO_F1_BUFA_REG 0X0058

CSI_CO_F2_BUFA_REG OX

CSI_CO_CAP_STA_REG 0X006C CSI Channel_0 status register
CSI_CO_INT_EN_REG 0070 CSI Channel_0 interrupt enable register

074 CSI Channel_0 interrupt status register
0X0080 CSI Channel_0 horizontal size register
0X0084 CSI Channel_0 vertical size register
0X0088 CSI Channel_0 line buffer length register
0X008C CSI Channel_0 flip size register
0X0090 CSI Channel_0 frame clock counter register
CSI_CO_ACC_ITNL_CLK_CNT_RE | 0X0094 CSI Channel_0 accumulated and internal clock
G counter register
CSI_C1_CFG_REG 0X0144 CSI Channel_1 configuration register
CSI_C1_SCALE_REG 0X014cC CSI Channel_1 scale register
CSI_C1_FO_BUFA_REG 0X0150 CSI Channel_1 FIFO 0 output buffer-A address
register
CSI_C1_F1_BUFA_REG 0X0158 CSI Channel_1 FIFO 1 output buffer-A address
register
CSI_C1_F2_BUFA_REG 0X0160 CSI Channel_1 FIFO 2 output buffer-A address
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CSI_C1_CAP_STA_REG 0X016C CSI Channel_1 status register
CSI_C1_INT_EN_REG 0X0170 CSI Channel_1 interrupt enable register
CSI_C1_INT_STA_REG 0X0174 CSI Channel_1 interrupt status register
CSI_C1_HSIZE_REG 0X0180 CSI Channel_1 horizontal size register
CSI_C1_VSIZE_REG 0X0184 CSI Channel_1 vertical size register
CSI_C1_BUF_LEN_REG 0X0188 CSI Channel_1 line buffer length register
CSI_C1_FLIP_SIZE_REG 0X018C CSI Channel_1 flip size register
CSI_C1_FRM_CLK_CNT_REG 0X0190 CSI Channel_1 frame clock counter register
CSI_C1_ACC_ITNL_CLK_CNT_RE | 0X0194 CSI Channel_1 accumulated and internal clock
G counter register
CSI_C2_CFG_REG 0X0244 CSI Channel_2 configuration register
CSI_C2_SCALE_REG 0X024cC CSI Channel_2 scale register
CSI_C2_FO_BUFA_REG 0X0250 CSI Channel_2 FIFO 0 output buffer-A address
register
CSI0O_C2_F1 BUFA_REG 0X0258 CSI Channel_2 FIFO 1 output buffer-A address
register
CSI_C2_F2_BUFA_REG 0X0260 CSI Channel_2 FIFO 2 output buffer-A ess
register
CSI_C2_CAP_STA_REG 0X26C CSI Channel_2 status regis
CSI_C2_INT_EN_REG 0X0270
CSI_C2_INT_STA_REG 0X0274
CSI_C2_HSIZE_REG 0X0280
CSI_C2_VSIZE_REG 0 4 e register
CSI_C2_BUF_LEN_REG buffer length register

CSI_C2_FLIP_SIZE_REG

CSI_C2_FRM_CLK_CNT_RE

CSI_C2_ACC_ITNL_CLK C

annel_2 frame clock counter register

CSI Channel_2 accumulated and internal clock
counter register

CSI Channel_3 configuration register
0X034cC CSI Channel_3 scale register
0X0350 CSI Channel_3 FIFO 0 output buffer-A address
register
I F1_BUFA_REG 0X0358 CSI Channel_3 FIFO 1 output buffer-A address
register
CSI_C3_F2_BUFA_REG 0X0360 CSI Channel_3 FIFO 2 output buffer-A address
register
CSI_C3_CAP_STA_REG 0X036C CSI Channel_3 status register
CSI_C3_INT_EN_REG 0X0370 CSI Channel_3 interrupt enable register
CSI_C3_INT_STA_REG 0X0374 CSI Channel_3 interrupt status register
CSI_C3_HSIZE_REG 0X0380 CSI Channel_3 horizontal size register
CSI_C3_VSIZE_REG 0X0384 CSI Channel_3 vertical size register
CSI_C3_BUF_LEN_REG 0X0388 CSI Channel_3 line buffer length register
CSI_C3_FLIP_SIZE_REG 0X038C CSI Channel_3 flip size register
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CSI_C3_FRM_CLK_CNT_REG 0X0390 CSI Channel_3 frame clock counter register
CSI_C3_ACC_ITNL_CLK_CNT_RE | 0X0394 CSI Channel_3 accumulated and internal clock
G counter register
CCI_CTRL 0x3000 CCl control register
CCI_CFG 0x3004 CCl transmission config register
CCL_FMT 0x3008 CCl packet format register
CCI_BUS_CTRL 0x300C CCl bus control register
CCI_INT_CTRL 0x3014 CCl interrupt control register
CCI_LC_TRIG 0x3018 CCl line counter trigger register
CCI_FIFO_ACC 0x3100 CCI FIFO access register
CCI_RSV_REG 0x3200 CCl reserved register
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6.1.5 CSI Register Description

CSI Enable Register

Offset Address: 0x0000 Register Name: CSIO_EN_REG
Bit Read/Write | Default/Hex | Description
31 / / /
30 R/W 0x0 VER_EN
CSl Version Register Read Enable:
0: Disable
1: Enable
29:24 | / / /
23:16 | R/W 0x00 PTN_CYCLE
Pattern generating cycle counter.
The pattern in dram will be generated in cycles of
PTN_CYCLE+1. '
15:5 |/ / /
4 R/W 0x0 PTN_START

CSI Pattern Generating Start

0: Finish
'S ”
, the i is bi
nerating cycles depends on

other: Start

3 R/W 0
ime for clk counter per frame
ing clock counter every frame done
1: Sampling clock counter every vsync
0 CLK_CNT
clk count per frame
1 0 PTN_GEN_EN
Pattern Generation Enable
R/W 0 CSI_EN
Enable

0: Reset and disable the CSI module
1: Enable the CSI module

CSl Interface Configuration Register

Offset Address: 0x0004 Register Name: CSIO_IF_CFG_REG
Bit Read/Write | Default/Hex | Description

31:24 |/ / /

23 R/W 0 CSI_SRC_SWAP
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0: normal

1: swap src

Normally, Csi0/1 parser the h/v and data to Csi0/1
interface;

Enable this bit will swap the signals after Csil0 parser to
Csi0/1 interface.

22 / / /

21 R/W 0 SRC_TYPE
Source type
0: Progressed
1: Interlaced

20 R/W 0 FPS_DS

Fps down sample

0: no down sample

1: 1/2 fps, only receives the first frame every 2 frames

19 R/W 0 FIELD
For YUV HV timing, Field polarity ’

0: negative(field=0 indicate odd, field=1 indicate ev
1: positive(field=1 indicate odd, field=0 jatlicate eve
For BT656 timing, Field sequence

0: Normal sequence (field O firs

1: Inverse sequence (field 1

18 R/W 1 VREF_POL
Vref polarit
'negati

ply to CCIR656 interface.

17 R/W 0

0: negative

1: positive
This register is not apply to CCIR656 interface.

16 1 CLK_POL

Data clock type

0: active in falling edge
1: active in rising edge

15:12 |/ / /

11:10 | R/W 0 SEQ_8PLUS2

When select IF_DATA_WIDTH to be 8+2bit, odd/even pixel
byte at CSI-D[11:4] will be rearranged to D[11:2]+2'b0 at
the actual csi data bus according to these sequences:

00: 6’bx+D[9:8], D[7:0]

01: D[9:2], 6’bx+D[1:0]

10: D[7:0], D[9:8]+6'bx

11: D[7:0], 6’bx+D[9:8]
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9:8 R/W 0 IF_DATA_WIDTH
00: 8 bit data bus
01: 10 bit data bus
10: 12 bit data bus
11: 8+2bit data bus

7 R/W 0 MIPI_IF

MIPI Interface Enable:
0: Csl

1: MIPI

6:5 / / /

4:0 R/W 0 CSL_IF
YUV:
00000: YUYV422 Interleaved or RAW (All data in one data

bus)

00001: YUV422 UV Combined (Y in one data bus and UV in

another)

00010: YUV444 Planar (Y/U/V in separated data v @
00011: YUV444 Planar to YUV422 UV Combined

CCIR656:

00100: YUYV422 Interleaved or
bus)

00101: YUV422 UV d in one@data bus and UV in
another)

o

(All in one

Y/U/\lin separated data bus)
422 UV Combined

01 CIR656 2 channels (All data interleaved in one

data
Q& 01101: CCIR656 4 channels (All data interleaved in one

data bus)

Others: Reserved

Capture Register

Offset: 0x0008 Register Name: CSI0O_CAP_REG

Bit Read/Write | Default/Hex | Description

31:30 |/ / /

29:26 | R/W 0x00 CH3_CAP_MASK
Vsync number masked before capture.

25 R/W 0 CH3_VCAP_ON
Video capture control: Capture the video image data

stream on channel 3.

0: Disable video capture
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If video capture is in progress, the CSI stops capturing
image data at the end of the current frame, and all of the
current frame data is written to output FIFO.
1: Enable video capture
The CSI starts capturing image data at the start of the next
frame.

24 R/W 0 CH3_SCAP_ON
Still capture control: Capture a single still image frame on
channel 3.
0: Disable still capture.
1: Enable still capture
The CSI module starts capturing image data at the start of
the next frame. The CSI module captures only one frame of
image data. This bit is self clearing and always reads as a 0.

23:22 |/ / /

21:18 | R/W 0x00 CH2_CAP_MASK

Vsync number masked before capture. ‘

If video capture is in pro turing

17 R/W 0 CH2_VCAP_ON
Video capture control: Capture the eggima a
stream on channel 2.
0: Disable video capture
Sl s

e, and all of the

16 R/W 0 C P_ON
Still ure control: Capture a single still image frame on
channel 2.

0: Disable still capture.

1: Enable still capture

The CSI module starts capturing image data at the start of
the next frame. The CSI module captures only one frame of
image data. This bit is self clearing and always reads as a 0.

15:14 |/ / /
13:10 | R/W 0x00 CH1_CAP_MASK

Vsync number masked before capture.
09 R/W 0 CH1_VCAP_ON

Video capture control: Capture the video image data
stream on channel 1.

0: Disable video capture

If video capture is in progress, the CSI stops capturing
image data at the end of the current frame, and all of the
current frame data is written to output FIFO.
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1: Enable video capture

The CSI starts capturing image data at the start of the next
frame.

08 R/W 0 CH1_SCAP_ON

Still capture control: Capture a single still image frame on

channel 1.

0: Disable still capture.

1: Enable still capture

The CSI module starts capturing image data at the start of
the next frame. The CSI module captures only one frame of
image data. This bit is self clearing and always reads as a 0.
07:06 | / / /

05:02 | R/W 0x00 CHO_CAP_MASK

Vsync number masked before capture.

01 R/W 0 CHO_VCAP_ON

Video capture control: Capture the video image data

stream on channel 0.

0: Disable video capture

If video capture is in progress, the
image data at the end of the current
current frame data is written to g
1: Enable video capture

00 R/W 0 ’IO_SC A

e still capture
The CSI module starts capturing image data at the start of

the next frame. The CSI module captures only one frame of
image data. This bit is self clearing and always reads as a 0.

SISynchronization Counter Register

Offset Address: 0x000c Register Name: CSIO_SYNC_CNT_REG
Bit Read/Write | Default/Hex | Description

31:24 |/ / /

23:00 | R 0 SYNC_CNT

The counter value between vsync of Csi0 channel 0 and

vsync of Csil channel 0, using 24MHz.

CSI FIFO Threshold Register

| Offset Address: 0x0010 | Register Name: CSI0_FIFO_THRS_REG
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Bit Read/Write | Default/Hex | Description

31:24 |/ / /
23:16 | R/W 0xof PTN_GEN_DLY
Clocks delayed before pattern generating start.
15:12 | / / /
11:00 | R/W 0x400 FIFO_THRS

When CSIO FIFO occupied memory exceed the threshold,

dram frequency can not change.

CSI FIFO Statistic Register

Offset Address: 0x0014 Register Name: CSIO_FIFO_STAT_REG
Bit Read/Write | Default/Hex | Description
31:12 |/ / /
11:00 | R / FIFO_FRM_MAX
Indicates the maximum depth of FIFO being occupied for

whole frame. Update at every vsync or framedon’

CSI PCLK Statistic Register

Offset Address: 0x0018 Register Name: CSI0O_PCLK_STA
Bit Read/Write | Default/Hex | Description \

31 / /
30:16 | R /

Indicates minimum pixel clock counter value for each line.

Update at every vsync or framedone.

Generation Length Register

Register Name: CSIO_PTN_LEN_REG

Read/Write | Default/Hex | Description

31:0 R/W 0x0 PTN_LEN

The pattern length in byte when generating pattern.

CSI Pattern Generation Address Register

Offset: 0x0034 Register Name: CSIO_PTN_ADDR_REG
Bit Read/Write | Default/Hex | Description
31:0 | R/W 0x0 PTN_ADDR
The pattern DRAM address when generating pattern.
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CSI Version Register

Offset: 0x003C

Register Name: CSIO_VER_REG

Bit

Read/Write

Default/Hex

Description

31:0

R/W

/

VER
Version of hardware circuit. Only can be read when version
register read enable is on.

CSI Channel 0 configuration register

Offset Address: 0X0044

Register Name: CSI0O_CO_CFG_REG

Bit

Read/Write

Default/Hex

Description

31:24

R/W

0

PAD_VAL
Padding value when OUTPUT_FMT is prgh888
0x00~0xff

23:20

R/W

INPUT_FMT
Input data format
0000: RAW stream
0001: reserved

0010: reserved

0011:YUV422
0100: YUV420

o\

19:16

R/W

eld-raw-12
: reserved

: field-rgh565

: field-rgh888

: field-prgh888

: field-uv-combined

: frame-raw-8

: frame-raw-10

: frame-raw-12

: reserved

: frame-rgb565

: frame-rgh888

: frame-prgh888

: frame-uv-combined

When the input format is set Bayer RGB242
0000: planar RGB242
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When the input format is set YUV422
0000: field planar YCbCr 422

0001: field planar YCbCr 420

0010: frame planar YCbCr 420

0011: frame planar YCbCr 422

0100: field planar YCbCr 422 UV combined
0101: field planar YCbCr 420 UV combined
0110: frame planar YCbCr 420 UV combined
0111: frame planar YCbCr 422 UV combined
1000: field MB YCbCr 422

1001: field MB YCbCr 420

1010: frame MB YCbCr 420

1011: frame MB YCbCr 422

1100: field planar YCbCr 422 10bit UV combined
1101: field planar YCbCr 420 10bit UV combined
1110: Reserved
1111: Reserved

When the input format is set YUV420
0000: Reserved

0001: field planar YCbCr 42
0010: framegplanar

0011:
0 UV combined
bCr 420 UV combined

1001: field MB YCbCr 420

1010: frame MB YCbCr 420

1011: Reserved

1100: Reserved

1101: field planar YCbCr 420 10bit UV combined
1110: Reserved

1111: Reserved

Others: reserved

15:14

/

13

R/W

VFLIP_EN

Vertical flip enable

When enabled, the received data will be arranged in
vertical flip.

0:Disable

1:Enable
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12

R/W

0

HFLIP_EN

Horizontal flip enable

When enabled, the received data will be arranged in
horizontal flip.

0:Disable

1:Enable

11:10

R/W

FIELD_SEL

Field selection.

00: capturing with field 1.

01: capturing with field 2.

10: capturing with either field.
11: reserved

09:08

R/W

INPUT_SEQ
Input data sequence, only valid for YUV422 and YUV420
input format.

All data interleaved in one channel: ’
00: YUYV

01:YVYU
10: UYVY
11: VYUY
30

Y and UV ingeparat
x0: UV

07:00

CSI Channel O0s

(: VU
eg&

Register Name: CSIO_CO_SCALE_REG

Description

/

QUART_EN
When this bit is set to 1, input image will be decimated to

quarter size. All input format are supported.

CSI Channel 0 FIFO 0 output buffer-A address register

Offset Address: 0X0050

Register Name: CSIO_CO_FO_BUFA_REG

Bit

Read/Write

Default/Hex

Description

31:00

R/W

0

COFO_BUFA
FIFO 0 output buffer-A address
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CSI Channel_0 FIFO 1 output buffer-A address register

Offset Address: 0X0058

Register Name: CSIO_CO_F1_BUFA_REG

Bit

Read/Write

Default/Hex

Description

31:00

R/W

0

COF1_BUFA
FIFO 1 output buffer-A address

CSI Channel 0 FIFO 2 output buffer-A address register

Offset Address: 0X0060

Register Name: CSIO_CO_F2_BUFA_REG

Bit

Read/Write

Default/Hex

Description

31:00

R/W

0

COF2_BUFA
FIFO 2 output buffer-A address

CSI Channel 0 status register

Offset Address: 0X006C

Register Name: CSI0O_CO_CAP_STA_RE

Bit Read/Write | Default/Hex | Description
31:03 |/ / /
02 R 0 FIELD_STA
The status of
0: Field 0
I Field
01 R 0
progress
In the CSl is capturing video image data (multiple
frames). The bit is set at the start of the first frame after
enabling video capture. When software disables video
capture, it clears itself after the last pixel of the current
frame is captured.
00 0 SCAP_STA

Still capture in progress

Indicates the CSI is capturing still image data (single
frame). The bit is set at the start of the first frame after
enabling still frame capture. It clears itself after the last
pixel of the first frame is captured.

For CCIR656 interface, if the output format is frame planar
YCbCr 420 mode, the frame end means the field2 end, the
other frame end means filed end.

CSI Channel_0 interrupt enable register

| Offset Address: 0X0070

| Register Name: CSI0_CO_INT_EN_REG
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Bit Read/Write | Default/Hex | Description
31:08 |/ / /
07 R/W 0 VS_INT_EN
vsync flag
The bit is set when vsync come. And at this time load the
buffer address for the coming frame. So after this irq
come, change the buffer address could only effect next
frame
06 R/W 0 HB_OF_INT_EN

Hblank FIFO overflow

The bit is set when 3 FIFOs still overflow after the hblank.
05 R/W 0 MUL_ERR_INT_EN

Multi-channel writing error

Indicates error has been detected for writing data to a
wrong channel.

04 R/W 0 FIFO2_OF_INT_EN

FIFO 2 overflow

The bit is set when the FIFO 2 become overflow.
03 R/W 0 FIFO1_OF_INT_EN

FIFO 1 overflow

The bit is set when the FIFO 1
02 R/W 0 FIFOO_OF_INT_EN
FIFO O ove

The bit is se e overflow.

o1 |R/W 0 @Fo_INT

es t as finished capturing an image frame.

Ap 0 video capture mode. The bit is set after each
completed frame capturing data is written to buffer as
long as video capture remains enabled.

0 CD_INT_EN

Capture done

Indicates the CSI has completed capturing the image data.
For still capture, the bit is set when one frame data has
been written to buffer.

For video capture, the bit is set when the last frame has
been written to buffer after video capture has been
disabled.

For CCIR656 interface, if the output format is frame planar
YCbCr 420 mode, the frame end means the field2 end, the
other frame end means field end.

CSI Channel 0 interrupt status register

| Offset Address: 0X0074 ‘ Register Name: CSIO_CO_INT_STA_REG
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Bit Read/Write | Default/Hex | Description
31:08 |/ / /
07 R/W 0 VS_PD
vsync flag
06 R/W 0 HB_OF_PD
Hblank FIFO overflow
05 R/W 0 MUL_ERR_PD
Multi-channel writing error
04 R/W 0 FIFO2_OF_PD
FIFO 2 overflow
03 R/W 0 FIFO1_OF_PD
FIFO 1 overflow
02 R/W 0 FIFOO_OF_PD
FIFO 0 overflow
01 R/W 0 FD_PD
Frame done
00 R/W 0 CD_PD
Capture done

CSI Channel_0 horizontal size register

Offset Address: 0X0080

Bit Read/Write | Default/Hex
31:29 |/ /
28:16 | R/W 500 ‘OR_LE
15:13 |/ /
12:00 | R/W 0
Horizontal pixel unit start. Pixel is valid from this unit.
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CSI Channel_0 vertical size register

Offset Address: 0X0084

Register Name: CSIO_CO_VSIZE_REG

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W 1EO VER_LEN
Vertical line length. Valid line number of a frame.
15:13 |/ / /
12:00 | R/W 0 VER_START

Vertical line start. data is valid from this line.

CSI Channel_0 buffer length register

Offset Address: 0X0088

Register Name: CSI0_CO_BUF_LEN_REG

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W 140 BUF_LEN_C
Buffer length of chroma Cin a line. Uni
15:13 | / / /
12:00 | R/W 280 BUF_LEN

Buffer length of luminance Y

CSI Channel_0 flip sizewiste

Offset Address: 0X008C er CO_FLIP_SIZE_REG
Bit Read/Write | Def D tion
31:29 | / / /
28:16 VER_LEN
Vertical line number when in vflip mode.
/
VALID_LEN

Valid components of a line when in flip mode.

CSI Channel_0 frame clock counter register

Offset Address: 0x0090

Register Name: CSIO_CO_FRM_CLK_CNT_REG

Bit Read/Write | Default/Hex | Description
31:24 |/ / /
23:00 | R 0 FRM_CLK_CNT

Counter value between every frame. For instant hardware

frame rate statics.

The internal counter is added by one every 24MHz clock
cycle. When frame done or vsync comes, the internal
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counter value is sampled to FRM_CLK_CNT, and cleared to
0.

CSI Channel_0 accumulated and internal clock counter register

Offset Address: 0x0094 Register Name: CSI0_CO_ACC_ITNL_CLK_CNT_REG
Bit Read/Write | Default/Hex | Description
31:24 | R/W 0 ACC_CLK_CNT

The accumulated value of FRM_CLK_CNT for software
frame rate statics. Every interrupt of frame done, the
software check this accumulated value and clear it to 0. If
the ACC_CLK_CNT is larger than 1, the software has lost
frame.

When frame done or vsync comes, ACC_CLK_CNT =
ACC_CLK_CNT + 1, and cleared to 0 when writing 0 to this
register.

23:00 | R 0 ITNL_CLK_CNT
The instant value of internal frame clock

When frame done interrupt comes, th
this counter for judging whethepg

CSI Channel_1 configur

Offset Address: 0X0144

Bit Read/Write | Def
31:24 | R/W 0
value when OUTPUT_FMT is prgh888
0x00~0xff
:20 3 INPUT_FMT

Input data format
0000: RAW stream
0001: reserved
0010: reserved
0011:YUV422
0100: YUV420
Others: reserved

19:16 | R/W 0 OUTPUT_FMT

Output data format

When the input format is set RAW stream
0000: field-raw-8

0001: field-raw-10

0010: field-raw-12

0011: reserved
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0100: field-rgb565
0101: field-rgh888
0110: field-prgh888
0111: field-uv-combined
1000: frame-raw-8
1001: frame-raw-10
1010: frame-raw-12
1011: reserved

1100: frame-rgh565
1101: frame-rgh888
1110: frame-prgh888
1111: frame-uv-combined

When the input format is set Bayer RGB242
0000: planar RGB242

When the input format is set YUV422
0000: field planar YCbCr 422
0001: field planar YCbCr 420
0010: frame planar YCbCr 420
0011: frame planar YCbCr 422
0100: field planar YCbCr 422

1100: field planar YCbCr 422 10bit UV combined
1101: field planar YCbCr 420 10bit UV combined
1110: Reserved
1111: Reserved

When the input format is set YUV420
0000: Reserved

0001: field planar YCbCr 420

0010: frame planar YCbCr 420

0011: Reserved

0100: Reserved

0101: field planar YCbCr 420 UV combined
0110: frame planar YCbCr 420 UV combined
0111: Reserved

1000: Reserved

1001: field MB YCbCr 420

T
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1010: frame MB YCbCr 420

1011: Reserved

1100: Reserved

1101.: field planar YCbCr 420 10bit UV combined
1110: Reserved

1111: Reserved

Others: reserved
15:14 | / / /

13 R/W 0 VFLIP_EN

Vertical flip enable

When enabled, the received data will be arranged in
vertical flip.

0:Disable

1:Enable

12 R/W 0 HFLIP_EN

Horizontal flip enable

When enabled, the received data will be arra

horizontal flip.
0:Disable
1:Enable
11:10 | R/W 0 FIELD_SEL
Field selectia

09:08 | R/W 2
Input a sequence, only valid for YUV422 and YUV420
input format.

All data interleaved in one channel:
00: YUYV
01: YVYU
10: UYVY
11: VYUY

Y and UV in separated channel:
x0: UV

x1: VU

07:00 | / / /

CSI Channel_1 scale register

| Offset Address: 0X014C | Register Name: CSI0_C1_SCALE_REG
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Bit Read/Write | Default/Hex | Description
31:01 |/ / /
00 R/W 0 QUART_EN

When this bit is set to 1, input image will be decimated to

quarter size. All input format are supported.

CSI Channel_1 FIFO 0 output buffer-A address register

Offset Address: 0X0150

Register Name: CSIO_C1_FO_BUFA_REG

Bit

Read/Write

Default/Hex

Description

31:00

R/W

0

C1FO_BUFA
FIFO 0 output buffer-A address

CSI Channel _1 FIFO 1 output buffer-A address register

Offset Address: 0X0158

Register Name: CSIO_C1_F1_BUFA_REG

&

Bit

Read/Write

Default/Hex

Description

31:00

R/W

0

C1F1_BUFA
FIFO 1 output buffer-A address

Offset Address: 0X0160

Bit

Read/Write

31:00

R/W

tput buffer-A address

status register

016C Register Name: CSIO_C1_CAP_STA_REG

Default/Hex | Description

/ /

0 FIELD_STA
The status of the received field
0: Field 0
1: Field 1

01 R 0 VCAP_STA

Video capture in progress

Indicates the CSI is capturing video image data (multiple
frames). The bit is set at the start of the first frame after
enabling video capture. When software disables video

capture, it clears itself after the last pixel of the current
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frame is captured.

00

SCAP_STA

Still capture in progress

Indicates the CSl is capturing still image data (single frame).
The bit is set at the start of the first frame after enabling still
frame capture. It clears itself after the last pixel of the first
frame is captured.

For CCIR656 interface, if the output format is frame planar
YCbCr 420 mode, the frame end means the field2 end, the
other frame end means filed end.

CSI Channel 1 interrupt enable register

Offset Address: 0X0170

Register Name: CSIO_C1_INT_EN_REG

Bit

Read/Write

Default/Hex

Description

31:08

/

/

/

07

R/W

0

VS_INT_EN
vsync flag

The bit is set when vsync come. And a
buffer address for the coming frame.
change the buffer address could

06

R/W

HB_OF_INT_EN

05

R/W

04

03

R/W

FIFO 2 overflow
The bit is set when the FIFO 2 become overflow.

FIFO1_OF_INT_EN
FIFO 1 overflow
The bit is set when the FIFO 1 become overflow.

R/W

FIFOO_OF_INT_EN
FIFO 0 overflow
The bit is set when the FIFO 0 become overflow.

01

R/W

FD_INT_EN

Frame done

Indicates the CSI has finished capturing an image frame.
Applies to video capture mode. The bit is set after each
completed frame capturing data is written to buffer as long
as video capture remains enabled.

00

R/W

CD_INT_EN
Capture done
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Indicates the CSI has completed capturing the image data.
For still capture, the bit is set when one frame data has
been written to buffer.

For video capture, the bit is set when the last frame has
been written to buffer after video capture has been
disabled.

For CCIR656 interface, if the output format is frame planar
YCbCr 420 mode, the frame end means the field2 end, the
other frame end means field end.

CSI Channel 1 interrupt status register

Offset Address: 0X0174

Register Name: CSIO_C1_INT_STA_REG

Bit Read/Write | Default/Hex | Description
31:08 | / / /
07 R/W 0 VS_PD
vsync flag
06 R/W 0 HB_OF_PD
Hblank FIFO overflow
05 R/W 0 MUL_ ERR_PD
Multi-channel writing error
04 R/W 0 FIFO2_OF_PD
03 R/W 0
02 R/W 0
0 FD_PD
Frame done
00 R/W 0 CD_PD
Capture done

CSI Channel_1 horizontal size register

Offset Address: 0X0180

Register Name: CSI0O_C1_HSIZE_REG

Bit Read/Write | Default/Hex | Description
31:29 | / / /
28:16 | R/W 500 HOR_LEN
Horizontal pixel clock length. Valid pixel clocks of a line.
15:13 | / / /
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12:00

R/W

0

HOR_START
Horizontal pixel clock start.Pixel data is valid from this clock.

CSI Channel_1 vertical size register

Offset Address: 0X0184

Register Name: CSI0O_C1_VSIZE_REG

Bit Read/Write | Default/Hex | Description
31:29 | / / /
28:16 | R/W 1EO VER_LEN
Vertical line length. Valid line number of a frame.
15:13 | / / /
12:00 | R/W 0 VER_START
Vertical line start. data is valid from this line.

CSI Channel_1 buffer length register

Offset Address: 0X0188

Register Name: CSIO_C1_BUF_LEN_REG

&

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W 140 BUF_LEN_C
Buffer length of chroma Cinali
15:13 | / / /
12:00 | R/W 280 BUF_LEN
Buffer len . Unit is byte

CSI Channel_1fli

r

Offset Address: 0X018C

Regi ame: CSI0_C1_FLIP_SIZE_REG

Read/Wri

Description

/

VER_LEN
Vertical line number when in vflip mode.

/

VALID_LEN
Valid components of a line when in flip mode.

CSI Channel_1 frame clock counter register

Offset Address: 0x0190

Register Name: CSI0_C1_FRM_CLK_CNT_REG

Bit Read/Write | Default/Hex | Description
31:224 |/ / /
23:00 | R 0 FRM_CLK_CNT

Counter value between every frame. For instant hardware
frame rate statics.
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The internal counter is added by one every 24MHz clock
cycle. When frame done or vsync comes, the internal
counter value is sampled to FRM_CLK_CNT, and cleared to
0. Then the FRM_CLK_CNT is added to ACC_CLK_CNT.

CSI Channel_1 accumulated and internal clock counter register

Offset Address: 0x0194 Register Name: CSIO_C1_ACC_ITNL_CLK_CNT_REG
Bit Read/Write | Default/Hex | Description
31:24 | R/W 0 ACC_CLK_CNT

The accumulated value of FRM_CLK_CNT for software
frame rate statics. Every interrupt of frame done, the
software check this accumulated value and clear it to 0. If
the ACC_CLK_CNT is larger than 1, the software has lost
frame.

When frame done or vsync comes, ACC_C NT =
ACC_CLK_CNT + 1, and cleared to 0 when writing
register.

23:00 | R 0 ITNL_CLK_CNT

The instant value of internal fra

CSI Channel_2c

Offset Address: 0X0244

gur

Re ame: CSI0O_C2_CFG_REG
Description

PAD_VAL

Padding value when OUTPUT_FMT is prgh888
0x00~0xff

INPUT_FMT

Input data format

0000: RAW stream

0001: reserved

0010: reserved

0011:YUV422

0100: YUV420

Others: reserved

19:16 | R/W 0 OUTPUT_FMT

Output data format

When the input format is set RAW stream
0000: field-raw-8
0001: field-raw-10
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0010: field-raw-12
0011: reserved

0100: field-rgh565
0101: field-rgb888
0110: field-prgh888
0111: field-uv-combined
1000: frame-raw-8
1001: frame-raw-10
1010: frame-raw-12
1011: reserved

1100: frame-rgh565
1101: frame-rgh888
1110: frame-prgh888
1111: frame-uv-combined

When the input format is set Bayer RGB242
0000: planar RGB242

When the input format is set YUV422
0000: field planar YCbCr 422
0001: field planar YCbCr 420
0010: frame planar YCbCr 4
0011:

combined
UV combined
bCr 422 UV combined

d MB YCbCr 420
: frame MB YCbCr 420
: frame MB YCbCr 422

: Reserved
: Reserved

When the input format is set YUV420

0000: Reserved

0001.: field planar YCbCr 420

0010: frame planar YCbCr 420

0011: Reserved

0100: Reserved

0101.: field planar YCbCr 420 UV combined
0110: frame planar YCbCr 420 UV combined
0111: Reserved

: field planar YCbCr 422 10bit UV combined
: field planar YCbCr 420 10bit UV combined

T
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1000: Reserved

1001: field MB YCbCr 420

1010: frame MB YCbCr 420

1011: Reserved

1100: Reserved

1101: field planar YCbCr 420 10bit UV combined
1110: Reserved

1111: Reserved

Others: reserved

15:14

/

13

R/W

VFLIP_EN

Vertical flip enable
When enabled, the received data will be arranged in
vertical flip.
0:Disable
1:Enable

12

R/W

HFLIP_EN
Horizontal flip enable

When enabled, the received data
horizontal flip.
0:Disable
1:Enable

11:10

R/W

FIELD_SEL

09:08

R/W

INPUT_SEQ
Input data sequence, only valid for YUV422 and YUV420
input format.

All data interleaved in one channel:
00: YUYV
01: YVYU
10: UYVY
11: VYUY

Y and UV in separated channel:
x0: UV
x1: VU

07:00

/
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CSI Channel_2 scale register

Offset Address: 0X024C Register Name: CSIO_C2_SCALE_REG
Bit Read/Write | Default/Hex | Description

31:.01 |/ / /

00 R/W 0 QUART_EN

When this bit is set to 1, input image will be decimated to

quarter size. All input format are supported.

CSI Channel_2 FIFO 0 output buffer-A address register

Offset Address: 0X0250 Register Name: CSI0O_C2_FO_BUFA_REG
Bit Read/Write | Default/Hex | Description
31:00 | R/W 0 C2F0_BUFA

FIFO 0 output buffer-A address

Offset Address: 0X0258 Register Name: CSI0O_C2_F1 BUFA_R
Bit Read/Write | Default/Hex | Description
31:00 | R/W 0 C2F1_BUFA

s

FIFO 2 output buffer-A address

CSI Channel_2 FlI

Offset Address: 0X0260 Re ame: CSI0O_C2_F2_BUFA_REG
Bit Read/Wri faul Description

31:00 | R 0 C2F2_BUFA

hannel 2 status register

Offset Address: 0X026C Register Name: CSI0_C2_CAP_STA_REG
Bit Read/Write | Default/Hex | Description
31:03 |/ / /
02 R 0 FIELD_STA
The status of the received field
0: Field 0
1: Field 1
01 R 0 VCAP_STA
Video capture in progress
Indicates the CSl is capturing video image data (multiple
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frames). The bit is set at the start of the first frame after
enabling video capture. When software disables video
capture, it clears itself after the last pixel of the current
frame is captured.
00 R 0 SCAP_STA

Still capture in progress

Indicates the CSI is capturing still image data (single
frame). The bit is set at the start of the first frame after
enabling still frame capture. It clears itself after the last
pixel of the first frame is captured.

For CCIR656 interface, if the output format is frame planar
YCbCr 420 mode, the frame end means the field2 end, the
other frame end means filed end.

CSI Channel_2 interrupt enable register

Offset Address: 0X0270

Register Name: CSI0O_C2_INT_EN_REG

Bit

Read/Write

Default/Hex

Description

31:08

/

/

/

07

R/W

0

VS_INT_EN
vsync flag
The bit is set when vsync ¢

'ame

06

R/W

OF |
FIF
Th set when 3 FIFOs still overflow after the hblank.

05

R/W

MULYERR_INT_EN
Multi-channel writing error
Indicates error has been detected for writing data to a

wrong channel.

04

FIFO2_OF_INT_EN
FIFO 2 overflow
The bit is set when the FIFO 2 become overflow.

03

R/W

FIFO1_OF_INT_EN
FIFO 1 overflow
The bit is set when the FIFO 1 become overflow.

02

R/W

FIFOO_OF_INT_EN
FIFO 0 overflow
The bit is set when the FIFO 0 become overflow.

01

R/W

FD_INT_EN
Frame done

Indicates the CSI has finished capturing an image frame.
Applies to video capture mode. The bit is set after each
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completed frame capturing data is written to buffer as long
as video capture remains enabled.
00 R/W 0 CD_INT_EN

Capture done

Indicates the CSI has completed capturing the image data.
For still capture, the bit is set when one frame data has
been written to buffer.

For video capture, the bit is set when the last frame has
been written to buffer after video capture has been
disabled.

For CCIR656 interface, if the output format is frame planar
YCbCr 420 mode, the frame end means the field2 end, the
other frame end means field end.

CSI Channel_2 interrupt status register

Offset Address: 0X0274

Register Name: CSIO_C2_INT_STA_REG

Bit Read/Write | Default/Hex | Description
31:08 | / / /
07 R/W 0 VS_PD
vsync flag
06 R/W 0 HB_OF_PD
Hblank FIFOfeverflo,
05 R/W 0
04 R/W
FIFO1 OF_PD
FIFO 1 overflow

FIFOO_OF_PD
FIFO 0 overflow

FD_PD
Frame done

00

R/W

CD_PD
Capture done

CSI Channel_2 horizontal size register

Offset Address: 0X0280

Register Name: CSIO_C2_HSIZE_REG

Bit

‘ Read/Write ‘

Default/Hex

Description
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31:29 |/ / /

28:16 | R/W 500 HOR_LEN
Horizontal pixel clock length. Valid pixel clocks of a line.

15:13 | / / /

12:00 | R/W 0 HOR_START
Horizontal pixel clock start. Pixel data is valid from this
clock.

CSI Channel_2 vertical size register

Offset Address: 0X0284 Register Name: CSI0O_C2_VSIZE_REG

Bit Read/Write | Default/Hex | Description

31:29 |/ / /

28:16 | R/W 1EO VER_LEN
Vertical line length. Valid line number of a frame.

15:13 | / / /

12:00 | R/W 0 VER_START &
Vertical line start. data is valid from this line.

CSI Channel_2 buffer length register

Offset Address: 0X0288
Bit Read/Write | Default/Hex
31:29 |/ /
28:16 | R/W 140
15:13 |/ /
12:00
Buffer length of luminance Y in a line. Unit is byte.

size register

Register Name: CSIO_C2_FLIP_SIZE_REG

Default/Hex | Description
/ /
1EO VER_LEN
Vertical line number when in vflip mode.
15:13 |/ / /
12:00 | R/W 280 VALID_LEN

Valid components of a line when in flip mode.

CSI Channel_2 frame clock counter register

Offset Address: 0x0290

Register Name: CSI0_C2_FRM_CLK_CNT_REG

Bit

‘ Read/Write ‘

Default/Hex

Description
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31:24 |/ / /
23:00 |R 0 FRM_CLK_CNT

Counter value between every frame. For instant hardware

frame rate statics.

The internal counter is added by one every 24MHz clock
cycle. When frame done or vsync comes, the internal
counter value is sampled to FRM_CLK_CNT, and cleared to
0. Then the FRM_CLK_CNT is added to ACC_CLK_CNT.

CSI Channel_2 accumulated and internal clock counter register

Offset Address: 0x0294

Register Name: CSI0_C2_ACC_ITNL_CLK_CNT_REG

Bit

Read/Write

Default/Hex

Description

31:24

R/W

0

ACC_CLK_CNT

The accumulated value of FRM_CLK_CNT for software
, the
f

frame rate statics. Every interrupt of frame

software check this accumulated value and clear |
the ACC_CLK_CNT is larger than 1, th
frame.

ACC_CLK_G
register.

23:00

NL_CL
insta

q is counter for judging whether it is the time for

updating the double buffer address registers.

configuration register

Register Name: CSI0O_C3_CFG_REG

Default/Hex

Description

0

PAD_VAL
Padding value when OUTPUT_FMT is prgh888
0x00~0xff

23:20

R/W

INPUT_FMT

Input data format
0000: RAW stream
0001: reserved
0010: reserved
0011:YUV422
0100: YUV420
Others: reserved
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19:16 | R/W 0 OUTPUT_FMT

Output data format
When the input format is set RAW stream
0000: field-raw-8

0001: field-raw-10
0010: field-raw-12
0011: reserved

0100: field-rgh565
0101: field-rgb888
0110: field-prgh888
0111: field-uv-combined
1000: frame-raw-8
1001: frame-raw-10
1010: frame-raw-12
1011: reserved

1100: frame-rgh565

1101: frame-rgh888 '
1110: frame-prgh888

1111: frame-uv-combined
When the input format is set B RGB
0000: planar RGB242
t fo Q st Y 22
)Cr 422
Cb 0

ame planar YCbCr 422

Id planar YCbCr 422 UV combined
0101.: field planar YCbCr 420 UV combined
0110: frame planar YCbCr 420 UV combined
0111: frame planar YCbCr 422 UV combined
1000: field MB YCbCr 422

1001: field MB YCbCr 420

1010: frame MB YCbCr 420

1011: frame MB YCbCr 422

1100: field planar YCbCr 422 10bit UV combined
1101: field planar YCbCr 420 10bit UV combined
1110: Reserved

1111: Reserved

When the input format is set YUV420
0000: Reserved

0001.: field planar YCbCr 420

0010: frame planar YCbCr 420
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0011: Reserved

0100: Reserved

0101: field planar YCbCr 420 UV combined
0110: frame planar YCbCr 420 UV combined
0111: Reserved

1000: Reserved

1001: field MB YCbCr 420

1010: frame MB YCbCr 420

1011: Reserved

1100: Reserved

1101: field planar YCbCr 420 10bit UV combined
1110: Reserved

1111: Reserved

Others: reserved

15:14

/

13

R/W

VFLIP_EN '

Vertical flip enable
When enabled, the received data wi in
vertical flip.
0:Disable
1:Enable

A

12

R/W

11:10

R/W

HFLIP_EN

data will be arranged in

Field selection.

00: capturing with field 1.

01: capturing with field 2.

10: capturing with either field.
11: reserved

R/W

INPUT_SEQ
Input data sequence, only valid for YUV422 and YUV420
input format.

All data interleaved in one channel:
00: YUYV
01: YVYU
10: UYVY
11: VYUY

Y and UV in separated channel:
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x0: UV
x1: VU
07:00 |/ / /

CSI Channel_3 scale register

Offset Address: 0X034C

Register Name: CSI0O_C3_SCALE_REG

Bit Read/Write | Default/Hex | Description
31:.01 |/ / /
00 R/W 0 QUART_EN

When this bit is set to 1, input image will be decimated to

quarter size. All input format are supported.

CSI Channel_3 FIFO 0 output buffer-A address register

Offset Address: 0X0350

Register Name: CSIO_C3_FO_BUFA_REG

Bit

Read/Write

Default/Hex

&

Description

31:00

R/W

0 C3FO_BUFA

FIFO 0 output buffer-A address

Offset Address: 0X0358

Bit

Read/Write

Register
Default/Hex escript

31:00

R/W

0

Register Name: CSIO_C3_F2_BUFA_REG

Default/Hex | Description

0 C3F2_BUFA

FIFO 2 output buffer-A address

CSI Channel_3 status register

Offset Address: 0X036C Register Name: CSI0O_C3_CAP_STA_REG
Bit Read/Write | Default/Hex Description
31:03 | / / /
02 R 0 FIELD_STA
The status of the received field
0: Field0
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1: Field 1

01 R 0 VCAP_STA
Video capture in progress
Indicates the CSI is capturing video image data (multiple
frames). The bit is set at the start of the first frame after
enabling video capture. When software disables video
capture, it clears itself after the last pixel of the current
frame is captured.

00 R 0 SCAP_STA

Still capture in progress

Indicates the CSI is capturing still image data (single
frame). The bit is set at the start of the first frame after
enabling still frame capture. It clears itself after the last
pixel of the first frame is captured.

For CCIR656 interface, if the output format is frame planar
YCbCr 420 mode, the frame end means the field2 end, the

&

other frame end means filed end.

CSI Channel_3interrupt enable register

Offset Address: 0X0370

Register Name: CSIO_C3_INT_E

Bit

Read/Write

Default/Hex

Description

31:08

/

07

R/W

vsync come. And at this time load the
r the coming frame. So after this irq
co hange the buffer address could only effect next

fra

06

R/W

HB_OF_INT_EN
Hblank FIFO overflow
The bit is set when 3 FIFOs still overflow after the hblank.

05

MUL_ERR_INT_EN

Multi-channel writing error

Indicates error has been detected for writing data to a
wrong channel.

04

R/W

FIFO2_OF_INT_EN
FIFO 2 overflow
The bit is set when the FIFO 2 become overflow.

03

R/W

FIFO1_OF_INT_EN
FIFO 1 overflow
The bit is set when the FIFO 1 become overflow.

02

R/W

FIFOO_OF_INT_EN
FIFO 0 overflow
The bit is set when the FIFO 0 become overflow.
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01

R/W

0

FD_INT_EN

Frame done

Indicates the CSI has finished capturing an image frame.
Applies to video capture mode. The bit is set after each
completed frame capturing data is written to buffer as
long as video capture remains enabled.

00

R/W

CD_INT_EN
Capture done

Indicates the CSI has completed capturing the image data.

For still capture, the bit is set when one frame data has
been written to buffer.

For video capture, the bit is set when the last frame has
been written to buffer after video capture has been
disabled.

For CCIR656 interface, if the output format is frame planar
YCbCr 420 mode, the frame end means the field2 end, the

&

other frame end means field end.

CSI Channel_3interrupt status register

Offset Address: 0X0374

Register Name: CSIO_C3_INT_S

Bit Read/Write | Default/Hex | Description
31:08 | / / /
07 R/W 0 VS_PD
‘sync fl
06 R/W 0 OF
05 R/W 0 M R_PD
Mult¥channel writing error
04 R/W FIFO2_OF_PD
FIFO 2 overflow
03 0 FIFO1_OF_PD
FIFO 1 overflow
02 R/W 0 FIFOO_OF_PD
FIFO 0 overflow
01 R/W 0 FD_PD
Frame done
00 R/W 0 CD_PD
Capture done
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CSI Channel_3 horizontal size register

Offset Address: 0X0380 Register Name: CSI0O_C3_HSIZE_REG
Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W 500 HOR_LEN
Horizontal pixel clock length. Valid pixel clocks of a line.
15:13 | / / /
12:00 | R/W 0 HOR_START
Horizontal pixel clock start.Pixel data is valid from this
clock.

CSI Channel_3 vertical size register

Offset Address: 0X0384 Register Name: CSI0O_C3_VSIZE_REG
Bit Read/Write | Default/Hex Description
31:29 |/ / /
28:16 | R/W 1EO VER_LEN

Vertical line length. Valid line number
15:13 | / / /
12:00 | R/W 0 VER_START

Vertical line start. data is va

Offset Address: 0X0388

D C3_BUF_LEN_REG

Bit

Read/Write

31:29

28:16

BUF_LEN_C
Buffer length of chroma Cin a line. Unit is byte.

/

BUF_LEN
Buffer length of luminance Y in a line. Unit is byte.

CSI Channel_3flip size register

Offset Address: 0X038C Register Name: CSI0O_C3_FLIP_SIZE_REG
Bit Read/Write | Default/Hex Description
31:29 | / / /
28:16 | R/W 1EO VER_LEN
Vertical line number when in vflip mode.
15:13 | / / /
12:00 | R/W 280 VALID_LEN
Valid components of a line when in flip mode.
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CSI Channel_3 frame clock counter register

Offset Address: 0x0390

Register Name: CSI0_C3_FRM_CLK_CNT_REG

Bit Read/Write | Default/Hex | Description
31:24 |/ / /
23:00 | R 0 FRM_CLK_CNT

Counter value between every frame. For instant hardware
frame rate statics.

The internal counter is added by one every 24MHz clock
cycle. When frame done or vsync comes, the internal
counter value is sampled to FRM_CLK_CNT, and cleared to
0. Then the FRM_CLK_CNT is added to ACC_CLK_CNT.

CSI Channel_3 accumulated and internal clock counter register

Offset Address: 0x0394

Register Name: CSIO_C3_ACC_ITN L_CLK_CNT_Iv

Bit Read/Write | Default/Hex | Description
31:24 | R/W 0 ACC_CLK_CNT
The accumulated value of FRM_C for sof
frame rate statics. Every int
software check this accum to 0. If
the ACC_ CNT4 t
frame.
en e or vsync comes, ACC_CLK_CNT =
LK _ , and cleared to 0 when writing 0 to this
re
23:00 | R ITNEPCLK_CNT

The instant value of internal frame clock counter.

When frame done interrupt comes, the software can
query this counter for judging whether it is the time for
updating the double buffer address registers.

Control Register

Offset Address: 0x000

Register Name: CCI_CTRL

Bit

Read/Write

Default/Hex

Description

31

R/W

0

SINGLE_TRAN

0: Transmission idle

1: Start single transmission

Automatically cleared to ‘0’ when finished. Abort current
transmission immediately if changing from ‘1’ to ‘0" If
slave not respond for the expected status over the time
defined by TIMEOUT, current transmission will stop.
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PACKET_CNT will return the sequence number when
transmission fail. All format setting and data will be
loaded from registers and FIFO when transmission start.

30 R/W 0 REPEAT_TRAN

0: transmission idle

1: repeated transmission

When this bit is set to 1, transmission repeats when
trigger signal (such as VSYNC/ VCAP done ) repeats.

If changing this bit from ‘1’ to ‘0’ during transmission, the
current transmission will be guaranteed then stop.

29 R/W 0 RESTART_MODE
0: RESTART
1: STOP+START

width is equal to 0.

Define the CCl action after sending register address.
28 R/W 0 READ_TRAN_MODE
0: send slave_id+W
1: do not send slave_id+W ' @
Setting this bit to 1 if reading from a slave which register

27:24 R 0 TRAN_RESULT
000: OK
001: FAIL
Other: Reselved

23:16 | R / CCI_STA
ion smitted
START condition transmitted
dress + Write bit transmitted, ACK received
0x20¥Address + Write bit transmitted, ACK not received
0x28: Data byte transmitted in master mode, ACK
received
0x30: Data byte transmitted in master mode, ACK not
received
0x38: Arbitration lost in address or data byte
0x40: Address + Read bit transmitted, ACK received
0x48: Address + Read bit transmitted, ACK not received
0x50: Data byte received in master mode, ACK received
0x58: Data byte received in master mode, ACK not
received
0x01: Timeout when sending 9" SCL clk
Other: Reserved
15:2 / / /
1 R/W 0 SOFT_RESET
0: normal
1: reset
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R/W

CCI_EN
0: Module disable
1: Module enable

CCI Transmission Configuration Register

Offset Address: 0x004

Register Name: CCI_CFG

Bit

Read/Write

Default/Hex

Description

31:24

R/W

0x10

TIMEOUT_N

When sending the 9™ clock, assert fail signal when slave
device did not response after N*Fs¢ cycles. And software
must do a reset to CCl module and send a stop condition
to slave.

23:16

R/W

0x00

INTERVAL
Define the interval between each packet in 40*Fs¢, cycles.

15

R/W

0~255

PACKET_MODE
idth a w&
y ad d data

Select where to load slave id / data width
loaded from packet

0: Compact mode

1: Complete mode
In compact mode, slave id/regi

14:8

R/W

register CCl_FIFO_ACC
1:F dram address define by CCI_PARA_BASE
Read packet data source select.

TRIG_MODE

Transmit mode:

000: Immediately, no trigger
001: Reserved

010: CSIO int trigger

011: CSI1 int trigger

3:0

R/W

CSI_TRIG

CSl Int trig signal select:
0000: First HREF start
0001: Last HREF done
0010: Line counter trigger

other: Reserved
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CCl Packet Format Register

Offset Address: 0x008 Register Name: CCI_FMT
Bit Read/Write | Default/Hex | Description
31:25 R/W 0 SLV_ID
7bit address
24 R/W 0 CMD
0: write
1: read
23:20 R/W 1 ADDR_BYTE
How many bytes be sent as address
0~15
19:16 R/W 1 DATA_BYTE

is defined in a byte’s high/low 4bit.
15:0 R/W 1 PACKET_CNT
FIFO data be transmitted a A packets

How many bytes be sent/received as data

1~15

Normally use ADDR_DATA with 0.2,1.1,1 2,2 1,2 2

access mode. If DATA bytes is O, transmissic’ill not‘{ 3
start. In complete mode, the ADDR_BYTE and DA YTE

current format.

CCI Bus Control Re 'stg

Offset Address: 0x00C _BUS_CTRL

Bit Read/Write

31:16 | R/W C
0~65535 Fsc, cycles between each transmission
DLY_TRIG
0: disable
1: execute transmission after internal counter delay when
triggered

R/W CLK_N

CCl bus sampling clock FO=24MHz/2~CLK_N

11:8 R/W 0x5 CLK_M
Ccl output SCL frequency is
Fsci=F1/10=(FO/(CLK_M+1))/10

7 R / SCL_STA
SCL current status

6 R / SDA_STA
SDA current status

5 R/W 0 SCL_PEN
SCL PAD enable
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4 R/W 0 SDA_PEN
SDA PAD enable
3 R/W 0 SCL_MOV
SCL manual output value
2 R/W 0 SDA_MOV
SDA manual output value
1 R/W 0 SCL_MOE
SCL manual output en
0 R/W 0 SDA_MOE
SDA manual output en

CClI Dram Input Base Register

Offset Address: 0x010

Register Name: CCl_PARA_BASE

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0

DRAM_BASE
Dram address for CCl data, used in dram input ‘e
CClI transmission read/write data from/to dram i

CCl Interrupt Control Register

Offset Address: 0x014 Register Name: CCI_INT_C
Bit Read/Write Default/Hex

31:18 | / /

17 R/W 0

16 R/W 0

1522 |/ /

1 R/W 0 S ERR_PD

0 R/W S_TRAN_COM_PD

er Trigger Control Register

018 Register Name: CCI_LC_TRIG
Read/Write | Default/Hex | Description
/ / /
12:0 R/W 0 LN_CNT

0~8191: line counter send trigger when 1~8192" line is
received.

CCI FIFO Access Register

Offset Address: 0x100~0x13f

Register Name: CCI_FIFO_ACC

Bit

Read/Write

Default/Hex

Description

31:0

R/W

0

DATA_FIFO
From 0x100 to Ox13f, CCl data FIFO is 64bytes, used in
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FIFO input mode. CCl transmission read/write data
from/to FIFO in byte.

CCIl Reserved Register

Offset Address: 0x200~0x220 Register Name: CCI_RSV_REG
Bit Read/Write | Default/Hex | Description
31:0 R/W / From 0x200 to 0x220 address, normal TWI registers are

copied here. All transmission will be act like hardware
controlling these registers. And don’t change them in

transmission.
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Chapter 7 Interfaces

This chapter describes the external peripherals of R16 processor, including:

e SD3.0

e TWI

. SPI

. UART

e USBOTG

o USB Host

e  Digital audio interface '
. RSB
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7.1 SD/MMC

7.1.1 Overview

The R16 processor comes with three SD/MMC controllers.

The SD/MMC controller can be configured as a Secure Digital Multimedia Card controller, which simultaneously
supports Secure Digital memory (SD Memo), Secure Digital 1/0 (SDIO), Multimedia Cards (MMC), eMMC Card
and Consumer Electronics Advanced Transport Architecture (CE-ATA).

The SD2.0 controller includes the following features:

e  Support Secure Digital memory protocol commands (up to SD2.0)

e  Support Secure Digital I/0 protocol commands

e  Support multimedia card protocol commands (up to MMC4.41)

e Support CE-ATA digital protocol commands

e  Support eMMC boot operation and alternative boot operation ' @
¢ Support Command Completion signal and interrupt to host processor and Comma(et' I

disable feature
e  Support one SD (Verson1.0 to 2.0) or MMC (Verson3.3 to 4.41) or CE-ATA e

e Support hardware CRC generation and error detection
e Support programmable baud rate

e Support host pull-up control

e Support SDIO interrupts in 1-bit and 4-bit modf

e Support SDIO suspend and resterati
e  Support SDIO read wait
e  Support block size of
e  Support descriptor-ba ntroller
e Internal 128 by
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7.1.2 SD/MMC Timing Diagram

Please refer to relative specification:

Physical Layer Specification Ver3.00 Final, 2009.04.16

SDIO Specification Ver2.00

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

Multimedia Cards (MMC — version 4.2)

JEDEC Standard — JESD84-44, Embedded Multimedia Card (eMMC) Card Product Standard
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7.2 TWI

7.2.1 Overview

This TWI(Two Wire Interface) controller can be used as an interface between CPU host and the serial TWI bus.
It can support all the standard TWI transfer, including Slave and Master. The communication to the TWI bus is
carried out on a byte-wise basis using interrupt or polled handshaking. This TWI Controller can be operated in
standard mode (100Kbps) or fast-mode, supporting data rate up to 400Kbps. Multiple Masters and 10-bit
addressing Mode are supported for this specified application. General Call Addressing is also supported in Slave
mode.

The TWI controller includes the following features:

e  Software-programmable for Slave or Master

e Supports Repeated START signal

e Multi-master systems supported ' @

¢ Allows 10-bit addressing with TWI bus \

e  Performs arbitration and clock synchronization
e Own address and General Call address detection

e Interrupt on address detection
e  Supports speeds up to 400Kbits/s (‘fast mode’)
e  Allows operation from a wide range of input Eck fre

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 449

Interfaces



" Allwinner
Technology

Interfaces

7.2.2 TWI Controller Timing Diagram

Data transferred are always in a unit of 8-bit (byte), followed by an acknowledge bit. The number of bytes that
can be transmitted per transfer is unrestricted. Data is transferred in serial with the MSB first. Between each
byte of data transfer, a receiver device will hold the clock line SCL low to force the transmitter into a wait state
while waiting the response from microprocessor.

Data transfer with acknowledge is obligatory. The clock line is driven by the master all the time, including the
acknowledge-related clock cycle, except for the SCL holding between each bytes. After sending each byte, the
transmitter releases the SDA line to allow the receiver to pull down the SDA line and send an acknowledge
signal (or leave it high to send a "not acknowledge") to the transmitter.

When a slave receiver doesn't acknowledge the slave address (unable to receive because of no reso
available), the data line must be left high by the slave so that the master can then generate a STOP condition
abort the transfer. Slave receiver can also indicate not to want to send more data during a transfer by leave th
acknowledge signal high. And the master should generate the STOP condition to abort vansfer.

Below diagram provides an illustration the relation of SDA signal line and SCL signal line o WI s

SDA

SCL
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7.2.3 TWI Controller Register List
Module Name Base Address
TWIO 0x01C2AC00
TWI1 0x01C2B000
TWI2 0x01C2B400
Register Name Offset Description
TWI_ADDR 0x0000 TWI Slave address
TWI_XADDR 0x0004 TWI Extended slave address
TWI_DATA 0x0008 TWI Data byte
TWI_CNTR 0x000C TWI Control register
TWI_STAT 0x0010 TWI Status register
TWI_CCR 0x0014 TWI Clock control register
TWI_SRST 0x0018 TWI Software reset
TWI_EFR 0x001C TWI Enhance Feature register '
TWI_LCR 0x0020 TWI Line Control register

N
et
O

cov
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7.2.4 TWI Controller Register Description

TWI Slave Address Register

Offset: 0x00

Register Name: TWI_ADDR
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
31:.8 |/ / /
SLA
Slave address
7-bit addressing
SLAG6, SLAS, SLA4, SLA3, SLA2, SLA1, SLAO
10-bit addressing
7:1 R/W 0 1,1,1,1,0, SLAX[9:8]
GCE @
0 R/W 0
Note:

For 7-bit addressing:

SLA6 — SLAO is the 7-bit address of the TWI whe

For 10-bit addressing:
When the address receive
if the next two bits match

General call address enable
0: Disable
1: Enable
| receives this address after a
corresponds to the first bit received
eneral call address (00h).

and SLAXS8 of the device’s extended address), it sends an ACK.
this point.) If the next byte of the address matches the XADDR

ress Register

Register Name: TWI_XADDR
0x04 Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
31:8 |/ / /
SLAX
Extend Slave Address
7:0 R/W 0 SLAX[7:0]
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TWI Data Register

Offset: 0x08

Register Name: TWI_DATA
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
31:.8 |/ / /
TWI_DATA
7:0 R/W 0 Data byte for transmitting or received

TWI Control Register

Offset: 0x0C

Register Name: TWI_CNTR
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:8

/

/

/

R/W

INT_EN
Interrupt Enable
1’b0: The interrupt line always low

1’b1: The interrupt line will go high

R/W

R/W

BUS_EN
TWI Bus Enable

SCL ignored and the
ny address on the bus

M_STA

Master Mode Start

When M_STA is set to ‘1’, TWI Controller enters master
mode and will transmit a START condition on the bus
when the bus is free. If the M_STA bit is set to ‘1’ when
the TWI Controller is already in master mode and one or
more bytes have been transmitted, then a repeated START
condition will be sent. If the M_STA bit is set to ‘1’ when
the TWI is being accessed in slave mode, the TWI will
complete the data transfer in slave mode then enter
master mode when the bus has been released.

The M_STA bit is cleared automatically after a START
condition has been sent: writing a ‘0’ to this bit has no
effect.

R/W

M_STP
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Master Mode Stop
If M_STP is set to ‘1’ in master mode, a STOP condition is
transmitted on the TWI bus. If the M_STP bit is set to ‘1’
in slave mode, the TWI will behave as if a STOP condition
has been received, but no STOP condition will be
transmitted on the TWI bus. If both M_STA and M_STP
bits are set, the TWI will first transmit the STOP condition
(if in master mode) then transmit the START condition.

The M_STP bit is cleared automatically: writing a ‘0’ to
this bit has no effect.

INT_FLAG

Interrupt Flag

INT_FLAG is automatically set to ‘1’ when any of 28 (out
of the possible 29) states is entered (see ‘STAT Register’
below). The only state that does not set INT_FLAG is state
F8h. If the INT_EN bit is set, the interrupt line s high
when IFLG is set to ‘1" If the TWI is operating ingslave

mode, data transfer is suspended wh
and the low period of the TWI bus

R/W 0

1. r the whole of a matching 7-bit slave address or
the or the second byte of a matching 10-bit slave
address has been received.

2. The general call address has been received and the GCE
bit in the ADDR register is set to ‘1".

3. A data byte has been received in master or slave mode.
When A_ACK is ‘0’, a Not Acknowledge (high level on SDA)
will be sent when a data byte is received in master or
slave mode.

If A_ACK is cleared to ‘0’ in slave transmitter mode, the
byte in the DATA register is assumed to be the ‘last byte’.
After this byte has been transmitted, the TWI will enter
state C8h then return to the idle state (status code F8h)
when INT_FLAG is cleared.

R/W 0
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The TWI will not respond as a slave unless A_ACK is set.

1.0

R/W

0 /
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TWI Status Register

Register Name: TWI_STAT

Offset: 0x10 Default Value: 0x0000_00F8
Bit Read/Write | Default/Hex | Description
31:.8 |/ / /
STA
Status Information Byte
Code Status

0x00: Bus error

0x08: START condition transmitted

0x10: Repeated START condition transmitted

0x18: Address + Write bit transmitted, ACK received

0x20: Address + Write bit transmitted, ACK not received
0x28: Data byte transmitted in master mode, ACK

received ’

0x30: Data byte transmitted in master mode, not
received
0x38: Arbitration lost in address or da
0x40: Address + Read bit transmi , Al ived
i ed

C
CK
ter

it received, ACK transmitted
0x70: General Call address received, ACK transmitted

0x78: Arbitration lost in address as master, General Call
address received, ACK transmitted

0x80: Data byte received after slave address received, ACK
transmitted

0x88: Data byte received after slave address received, not
ACK transmitted

0x90: Data byte received after General Call received, ACK
transmitted

0x98: Data byte received after General Call received, not
ACK transmitted

O0xAO: STOP or repeated START condition received in slave
mode

O0xAS8: Slave address + Read bit received, ACK transmitted
0xBO: Arbitration lost in address as master, slave address +
7:0 R OxF8 Read bit received, ACK transmitted
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0xB8: Data byte transmitted in slave mode, ACK received
0xCO: Data byte transmitted in slave mode, ACK not
received

0xC8: Last byte transmitted in slave mode, ACK received
0xDO0: Second Address byte + Write bit transmitted, ACK
received

0xD8: Second Address byte + Write bit transmitted, ACK
not received

OxF8: No relevant status information, INT_FLAG=0

Others: Reserved

Interfaces

TWI Clock Register

Offset: 0x14

Register Name: TWI_CCR
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:7

/

/

6:3

R/W

0

CLK_M

2:0

The TWI 0SClou
0 )
= F1 /
|

CLK_N

The TWI bus is sampled by the T
defined by FO:

Fsamp = F 0 = Fin / 27CLK_

/
e fr

uency,lin master mode, is F1 /

F

0 (2ACLK_N * (CLK_M + 1)*10)
F ple:

Fin Mhz (APB clock input)

For 400kHz full speed 2Wire, CLK_N =2, CLK_M=2
FO = 48M/222=12Mhz, F1= FO/(10*(2+1)) = 0.4Mhz

For 100Khz standard speed 2Wire, CLK_N=2, CLK_M=11

FO=48M/272=12Mhz, F1=F0/(10*(11+1)) = 0.1Mhz

K%

A

TWI Soft Reset Register

Offset: 0x18

Register Name: TWI_SRST
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
31:1 / / /

SOFT_RST

Soft Reset

Write ‘1’ to this bit to reset the TWI and clear to ‘0’ when
0 R/W 0 completing Soft Reset operation.
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TWI Enhance Feature Register

Offset: 0x1C

Register Name: TWI_EFR
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:2

/

/

/

0:1

R/W

DBN

Data Byte number follow Read Command Control
No Data Byte to be written after read command
Only 1 byte data to be written after read command
2 bytes data can be written after read command

3 bytes data can be written after read command

TWI Line Control Register

Offset: 0x20

Register Name: TWI_LCR
Default Value: 0x0000_003a

s

Bit

Read/Write

Default/Hex

Description

31:6

/

/

/

SCL_STATE
Current state of TWI_SCL
0 - low

1 -

R/

SCL_CTL

TWI_SCL line state control bit

When line control mode is enabled (bit[2] set), value of
this bit decide the output level of TWI_SCL

0 — output low level

1 — output high level

R/W

SCL_CTL_EN

TWI_SCL line state control enable

When this bit is set, the state of TWI_SCL is control by the
value of bit[3].

0-disable TWI_SCL line control mode

1-enable TWI_SCL line control mode

R/W

SDA_CTL

TWI_SDA line state control bit

When line control mode is enabled (bit[0] set), value of
this bit decide the output level of TWI_SDA

0 — output low level
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1 — output high level

R/W

SDA_CTL_EN
TWI_SDA line state control enable

value of bit[1].
0-disable TWI_SDA line control mode
0 1-enable TWI_SDA line control mode

When this bit is set, the state of TWI_SDA is control by the

TWI DVFS Control Register

Offset: Ox24

Register Name: TWI_DVFSCR
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description

312 |/ / /
MS_PRIORITY
CPU and DVFS BUSY set priority select
0: CPU has higher priority

2 R/W 0 1: DVFS has higher priority
CPU_BUSY_SET

1 R/W 0 CPU Busy set

0 R/W

A

DVFC_BUSY_SET
0 DVFS Busy set
Note: This register is only implemented in TWIO. E

o‘\&
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7.25 TWI Controller Special Requirement
TWI Pin List
Port Name | Widt | Direction Description
h
TWI_SCL 1 IN/OUT TWI Clock line
TWI_SDA |1 IN/OUT TWI Serial Data line

TWI Controller Operation

There are four operation modes on the TWI bus which dictates the communications method. They are Master

Transmit, Master Receive, Slave Transmit and Slave Receive. In general, CPU host controls TWI by wri
commands and data to its registers. The TWI interrupts the CPU host for the attention each time a b
transfer is done or a START/STOP conditions is detected. The CPU host can also poll the status register fo
current status if the interrupt mechanism is not disabled by the CPU host. ’

When the CPU host wants to start a bus transfer, it initiates a bus START to e ing
IM_STA bit in the 2WIRE_CNTR register to high (before it must be low). I will a INT line and
INT_FLAG to indicate a completion for the START condition and e ns t byte sfer. At each

o}
interrupt, the micro-processor needs to check the 2WIRE_STAT re r for\@urren transfer has to be

concluded with STOP condition by setting M_STP bit,high.

In Slave Mode, the TWI also constavsample and look for its own slave address during addressing

iti t U host with the corresponding status. Upon
request, the CPU host sho
control register. After eac device always halt the operation of remote master by holding
the next low pulse i oprocessor responds to the status of previous byte transfer or
START condition
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7.3 SPI

7.3.1 Overview

The SPI (Serial Peripheral Interface) allows rapid data communication with fewer software interrupts. The SPI
module contains one 64x8 receiver buffer (RXFIFO) and one 64x8 transmit buffer (TXFIFO). It can work at two
modes: Master mode and Slave mode.

It includes the following features:

¢ Full-duplex synchronous serial interface
e Master/Slave configurable

e Four chip selects to support multiple peripherals for SPI0 and SPI1 has one chip select
e  8-bit wide by 64-entry FIFO for both transmit and receive data
e  Polarity and phase of the Chip Select (SPI_SS) and SPI Clock (SP1_SCLK) are configurable

NS
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7.3.2 SPI Timing Diagram

The serial peripheral interface master uses the SPI_SCLK signal to transfer data in and out of the shift register.

Data is clocked using any one of four programmable clock phase and polarity combinations.

During Phase 0, Polarity 0 and Phase 1, Polarity 1 operations, output data changes on the falling clock edge and
input data is shifted in on the rising edge.

During Phase 1, Polarity 0 and Phase 0O, Polarity 1 operations, output data changes on the rising edges of the
clock and is shifted in on falling edges.

The POL defines the signal polarity when SPI_SCLK is in idle state. The SPI_SCLK is high level when POL is ‘1’
and it is low level when POL is ‘0’. The PHA decides whether the leading edge of SPI_SCLK is used for setup or
sample data. The leading edge is used for setup data when PHA is ‘1’ and for sample data when PHA is ‘0".
four modes are listed below:

SPI Mode | POL | PHA | Leading Edge Trailing Edge

0 0 0 Rising, Sample Falling, Setup ‘
1 0 1 Rising, Setup Falling, Sample

2 1 0 Falling, Sample Rising, Setup

3 1 1 Failing, Setup Rising, Sample

SPI_SCLK (Mode 0)

SPI_SCLK (Mode 2)

SPI_MOSI

SPI_MISO

SPI_SS

Sample MOSI/ MI in

Phase 0

Figure 7.3-1 SPI Phase 0 Timing Diagram

” SCLK (Mode 1)

SPI_SCLK (Mode 3)

SPI_MOSI

SPI_MISO

SPI_SS

Sample MOSI/ MISO pin I I I I I I I I

Phase 1

Figure 7.3-2  SPI Phase 1 Timing Diagram
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7.3.3 SPI Register List

Module Name Base Address

SPIO 0x01C68000

SPI1 0x01C69000

Register Name | Offset Description

/ 0x00 /

SPI_GCR 0x04 SPI Global Control Register
SPI_TCR 0x08 SPI Transfer Control register
/ 0x0c reserved

SPI_IER 0x10 SPI Interrupt Control register
SPI_ISR Ox14 SPI Interrupt Status register
SPI_FCR 0x18 SPI FIFO Control register
SPI_FSR 0x1C SPI FIFO Status register
SPI_WCR 0x20 SPI Wait Clock Counter register
SPI_CCR 0x24 SPI Clock Rate Control register
/ 0x28 reserved

/ 0x2c reserved

SPI_MBC 0x30

SPI_MTC 0x34

SPI_BCC 0x38

SPI_TXD 0x200

SPI_RXD 0x300
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SPI Register Description

SPI Global Control Register

Offset: Ox04

Register Name: SPI_CTL
Default Value: 0x0000_0080

Bit Read/Write | Default/Hex | Description
SRST
Soft reset
31 R/W 0 Write ‘1’ to this bit will clear the SPI controller, and auto
clear to ‘0’ when reset operation completes
Write ‘0’ has no effect.
308 |/ / /
TP_EN
Transmit Pause Enable '
In master mode, it is used to control transmi ate
7 R/W 1 machine to stop smart burst sending w IFO
1 — stop transmit data when RXFIFO f
0 —normal operation, ignore R
6:2 / /
1 R/W 0 N n’t be written when XCH=1
EN
SPI Module Enable Control
0: Disable
0 0 1: Enable

ransfer Control Register

Offset: 0x08

Register Name: SPI_INTCTL
Default Value: 0x0000_0087

Bit Read/Write | Default/Hex | Description

XCH

Exchange Burst

In master mode it is used to start SPI burst
31 R/W 0 0: Idle

1: Initiates exchange.
Write “1” to this bit will start the SPI burst, and will auto
clear after finishing the bursts transfer specified by BC.
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Write “1” to SRST will also clear this bit. Write ‘0’ to this
bit has no effect.
Note: Can’t be written when XCH=1.

30:14

Reserved.

13

R/W 0

SDM

Master Sample Data Mode

1-Normal Sample Mode

0-Delay Sample Mode

In Normal Sample Mode,SPl Master samples the data at
the correct edge for each SPI mode.

In Delay Sample Mode,SPl master samples data at the
edge that is half cycle delayed by the correct edge defined
in respective SPI mode.

12

R/W 0

FBS

First Transmit Bit Select

0: MSB first

1: LSB first

Note: Can’t be written when XCH=1.

11

R/W 0

SDC
Master Sample Data Control
Set this bit to ‘1’ to make the j

1
Not

internal read sample point

an’t be written when XCH=1.

10

RPSM

Rapids mode select

Select RapidS mode for high speed write.
0: normal write mode

1: rapids write mode

Note: Can’t be written when XCH=1.

R/W 0

DDB

Dummy Burst Type

0: The bit value of dummy SPI burst is zero
1: The bit value of dummy SPI burst is one
Note: Can’t be written when XCH=1.

R/W 0

DHB

Discard Hash Burst

In master mode it controls whether discarding unused SPI
bursts

0: Receiving all SPI bursts in BC period
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1: Discard unused SPI bursts, only fetching the SPI bursts
during dummy burst period. The bursts number is
specified by TC.

Note: Can’t be written when XCH=1.

R/W

SS_LEVEL

When control SS signal manually
(SPI_CTRL_REG.SS_CTRL==1), set this bit to ‘1’ or ‘0’ to
control the level of SS signal.

0: set SS to low

1: set SS to high

Note: Can’t be written when XCH=1.

R/W

SS_OWNER
SS Output Owner Select

Usually, controller sends SS signal automatically with data

together. When this bit is set to 1, software must

manually write SPI_CTL_REG.SS_LEVEL to 1 or 0 to control

the level of SS signal. ’ @
0: SPI controller

5:4

R/W

Select one ¢fifour e PRMaster/Slave Devices
00: SPI_SSO
’1: SPI_S rted
SPI_S ass

1: Software

Note: Can’t be written when XCH=1.
SS_SEL

SPI Chip Select

N an’t be written when XCH=1.

SsC

In master mode, this bit selects the output wave form for
the SPI_SSx signal. Only valid when SS_OWNER = 0.

0: SPI_SSx remains asserted between SPI bursts

1: Negate SPI_SSx between SPI bursts

Note: Can’t be written when XCH=1.

R/W

SPOL

SPI Chip Select Signal Polarity Control
0: Active high polarity (0 = Idle)

1: Active low polarity (1 = Idle)

Note: Can’t be written when XCH=1.

R/W

CPOL

SPI Clock Polarity Control

0: Active high polarity (0 = Idle)

1: Active low polarity (1 = Idle)

Note: Can’t be written when XCH=1.

R/W

CPHA
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SPI Clock/Data Phase Control

0: Phase 0 (Leading edge for sample data)
1: Phase 1 (Leading edge for setup data)
Note: Can’t be written when XCH=1.

Interfaces

SPI Interrupt Control Register

Offset: 0x010

Register Name: SPI_IER
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:14

R

0

Reserved.

13

R/W

SS_INT_EN
SSI Interrupt Enable

Chip Select Signal (SSx) from valid state to invalid state
0: Disable

1: Enable

12

R/W

TC_INT_EN

Transfer Completed Interrupt Enable
0: Disable

1: Enable

s

11

R/W

TF_UDR_INT_EN
TXFIFO under run Interrupt B
0: Disable
1: Enable

10

R/W

RF_UDR_INT_EN

RXFIFO under run Interrupt Enable
0: Disable

1: Enable

R/W

RF_OVF_INT_EN

RX FIFO Overflow Interrupt Enable
0: Disable

1: Enable

Reserved.

R/W

TF_FUL_INT_EN

TX FIFO Full Interrupt Enable
0: Disable

1: Enable

R/W

TX_EMP_INT_EN
TX FIFO Empty Interrupt Enable
0: Disable
1: Enable
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R/W

TX_ERQ_INT_EN

TX FIFO Empty Request Interrupt Enable
0: Disable

1: Enable

Reserved

R/W

RF_FUL_INT_EN

RX FIFO Full Interrupt Enable
0: Disable

1: Enable

R/W

RX_EMP_INT_EN

RX FIFO Empty Interrupt Enable
0: Disable

1: Enable

R/W

RF_RDY_INT_EN
RX FIFO Ready Request Interrupt Enable
0: Disable
1: Enable

SPI Interrupt Status Register

Offset: 0x14

Register Name: SPI_INT_STA
Default Value: 0x0000_003

Bit

Read/Write

Default/Hex

31:14

/

0

13

R/W

12

R/W

st invalid state. Writing 1 to this bit clears it.

TC
Transfer Completed

In master mode, it indicates that all bursts specified by BC
has been exchanged. In other condition, When set, this bit
indicates that all the data in TXFIFO has been loaded in
the Shift register, and the Shift register has shifted out all
the bits. Writing 1 to this bit clears it.

0: Busy

1: Transfer Completed

11

R/W

TF_UDF

TXFIFO under run

This bit is set when if the TXFIFO is underrun. Writing 1 to
this bit clears it.

0: TXFIFO is not underrun

1: TXFIFO is underrun

10

R/W

TF_OVF
TXFIFO Overflow
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This bit is set when if the TXFIFO is overflow. Writing 1 to
this bit clears it.

0: TXFIFO is not overflow

1: TXFIFO is overflowed

RX_UDF

RXFIFO Underrun

When set, this bit indicates that RXFIFO has underrun.
R/W 0 Writing 1 to this bit clears it.

RX_OVF

RXFIFO Overflow
When set, this bit indicates that RXFIFO has overflowed.
Writing 1 to this bit clears it.
0: RXFIFO is available.

R/W 0 1: RXFIFO has overflowed.

/ / /

TX_FULL
TXFIFO Full
This bit is set when if the TXFIFO is full. Writing this
bit clears it.

0: TXFIFO is not Full
R/W 0 1: TXFIFO is Full

TX_EMP
TXFIFO Emg
This bit is set is empty. Writing 1 to this bit

FIFQ
R/W 1 IFO 1

ne ore words.

T Y

TXFI eady

0: TX_WL > TX_TRIG_LEVEL

1: TX_WL <= TX_TRIG_LEVEL

This bit is set any time if TX_WL <= TX_TRIG_LEVEL.
Writing “1” to this bit clears it. Where TX_WL is the water
R 1 level of RXFIFO

/ / reserved

RX_FULL

RXFIFO Full

This bit is set when the RXFIFO is full. Writing 1 to this bit
clearsiit.

0: Not Full

R/W 0 1: Full

RX_EMP
RXFIFO Empty

This bit is set when the RXFIFO is empty. Writing 1 to this
R/W 1 bit clears it.
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0: Not empty
1: empty
RX_RDY
RXFIFO Ready
0: RX_WL < RX_TRIG_LEVEL
1: RX_WL >= RX_TRIG_LEVEL
This bit is set any time if RX_WL >= RX_TRIG_LEVEL.
Writing “1” to this bit clears it. Where RX_WL is the water
0 R/W 0 level of RXFIFO.

SPI FIFO Control Register

Register Name: SPI_DMACTL

Offset: 0x18 Default Value: 0x0040_0001
Bit Read/Write | Default/Hex | Description
TX_FIFO_RST

TX FIFO Reset '

Write ‘1’ to this bit will reset the control portion o

FIFO and auto clear to ‘0’ when
31 R/W 0 operation, write to ‘0’ has no effect.
TF_TEST_ENB

TX Test Mode Enable

0: disable
1: enable

TX£IFO can only be read by SPI
to it will switch TX FIFO read and
AHB bus. This bit is used to test the TX

TF_DRQ_EN

TX FIFO DMA Request Enable

0: Disable

1: Enable

TX_TRIG_LEVEL

TX FIFO Empty Request Trigger Level

RF_RST

RXFIFO Reset

15 W/R 0 Write ‘1’ to this bit will reset the control portion of the
receiver FIFO, and auto clear to ‘0’ when completing reset

23:16 R/W 40

operation, write ‘0’ to this bit has no effect.
RF_TEST

14 W/R 0 RX Test Mode Enable

0: Disable
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1: Enable

Note: In normal mode, RX FIFO can only be written by SPI
controller, write ‘1’ to this bit will switch RX FIFO read and
write function to AHB bus. This bit is used to test the RX
FIFO, don’t set in normal operation and don’t set RF_TEST
and TF_TEST at the same time.

13:10

Reserved

W/R

RX_DMA_MODE

SPI RX DMA Mode Control
0: Normal DMA mode

1: Dedicate DMA mode

R/W

RF_DRQ_EN

RX FIFO DMA Request Enable
0: Disable

1: Enable

7:0

R/W

RX_TRIG_LEVEL
RX FIFO Ready Request Trigger Level

SPI FIFO Status Register

Offset: Ox1c

Register Name: SPI_FSR
Default Value: 0x0000_0008

Bit Read/Write | Default/Hex | Descriptio
31 R 0 TB_WR

‘x FIFO
30:28 R 0

its indicate the number of words in TX FIFO Write
Buf

Reserved

TF_CNT

TX FIFO Counter

These bits indicate the number of words in TX FIFO
0: 0 byte in TX FIFO

1: 1 byte in TX FIFO

64: 64 bytes in TX FIFO
Other: reserved

15

RB_WR
RX FIFO Read Buffer Write Enable

14:12

RB_CNT

RX FIFO Read Buffer Counter

These bits indicate the number of words in RX FIFO Read
Buffer

11:8

Reserved
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RF_CNT

RX FIFO Counter

These bits indicate the number of words in RX FIFO
0: 0 byte in RX FIFO

1: 1 byte in RX FIFO

64: 64 bytes in RX FIFO
Other: reserved

SPI Wait Clock Register

Offset: 0x20

Register Name: SPI_WAIT
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
31:20 |/ / /
SWC
Dual mode direction switch wait clock counter Vnaster
mode only).
0: No wait states inserted
1916 | R/W 0 n: n SPI_SCLK \{vait states inserted
Note: These bits control the n r of states to
rin mode.
for delaying next
In Master mode)
its control the number of wait states to be
inserted in data transfers. The SPI module counts
SPI_SCLK by WCC for delaying next word data transfer.
0: No wait states inserted
157 0 N: N SPI_SCLK wait states inserted
Pl Clock Control Register

Offset: 0x24

Register Name: SPI_CCTL
Default Value: 0x0000_0002

Bit Read/Write | Default/Hex | Description
31:13 |/ / /
DRS
Divide Rate Select (Master Mode Only)
0: Select Clock Divide Rate 1
12 R/W 0 1: Select Clock Divide Rate 2
CDR1
11:8 R/W 0 Clock Divide Rate 1 (Master Mode Only)

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved.

Page 472

Interfaces




"Allwinner

 Technology

This field selects the baud rate of the SPI_SCLK based on a
division of the AHB_CLK. These bits allow SPI to
synchronize with different external SPI devices. The max
frequency is one quarter of AHB_CLK. The divide ratio is
determined according to the following table using the
equation: 2”~n. The SPI_SCLK is determined according to
the following equation: SPI_CLK = AHB_CLK / 2”n.

Interfaces

7:0 R/W

0x2

CDR2

Clock Divide Rate 2 (Master Mode Only)

The SPI_SCLK is determined according to the following
equation: SPI_CLK = AHB_CLK / (2*(n + 1)).

SPI Master Burst Counter Register

Offset: 0x30

Register Name: SPI_BC
Default Value: 0x0000_0000

Bit Read/Write

Default/Hex

Description

31:24 |/

/

/

MBC
Master Burst Counter

In master mode, this field ifies total b
number when SMC is 1.

A

cO

0: 0 burst
1: 1 burst
23:0 R/W 0 i w
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SPI Master Transmit Counter Register

Offset:

0x34

Register Name: SPI_TC
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:24

/

/

/

23:0

R/W

MWTC

Master Write Transmit Counter
In master mode, this field specifies the burst number
that should be sent to TXFIFO before automatically
sending dummy burst when SMC is 1. For saving bus
bandwidth, the dummy burst (all zero bits or all one bits)
is sent by SPI Controller automatically.
0: 0 burst

1: 1 burst

&

N: N bursts

SPI Master Burst Control Counter Register

Offset

: 0x38

Register Name: SPI_BCC

Bit

Read/Write

Default/Hex

31:29

R

28

R/W

e RX Enable
03 e single-bit mode

1: RX'use dual mode

Note: Can’t be written when XCH=1.

27:

R/W

0x0

DBC

Master Dummy Burst Counter

In master mode, this field specifies the burst number
that should be sent before receive in dual SPI mode. The
data is don’t care by the device.

0: 0 burst

1: 1 burst

N: N bursts
Note: Can’t be written when XCH=1.

23:0

R/W

0x0

STC

Master Single Mode Transmit Counter

In master mode, this field specifies the burst number
that should be sent in single mode before automatically

sending dummy burst. This is the first transmit counter in
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all bursts.
0: 0 burst
1: 1 burst

N: N bursts
Note: Can’t be written when XCH=1.

SPI TX Data Register

Register Name: SPI_TXD

Offset: 0x200 Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
TDATA

Transmit Data
This register can be accessed in byte, half-word or word
unit by AHB. In byte accessing method, if there are rooms
in RXFIFO, one burst data is written to RXFIFv\d the
depth is increased by 1. In half-word accessing

31:0 W/R 0x0 .
two SPI burst data are written and t

increase by 2. In word accessing m
data are written and the TXFIF

SPI RX Data Regqi

r Name: SPI_RXD
Offset: 0x300 Default Value: 0x0000_0000
Bit Read/ Description

RDATA

Receive Data

This register can be accessed in byte, half-word or word
unit by AHB. In byte accessing method, if there are data
in RXFIFO, the top word is returned and the RXFIFO
depth is decreased by 1. In half-word accessing method,
31:0 R 0 two SPI bursts are returned and the RXFIFO depth is
decrease by 2. In word accessing method, the four SPI
bursts are returned and the RXFIFO depth is decreased
by 4.

Note: This address is read-only if RF_TEST is ‘0’, and if
RF_TEST is set to ‘1’, this address is readable and writable
to test the RX FIFO through the AHB bus.
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7.3.5 SPI Special Requirement

SPI Pin List

The direction of SPI pin is different in two work modes: Master Mode and Slave Mode.

Port Name | Widt | Direction( Direction(S | Description

h M) )
SPI_SCLK 1 ouT IN SPI Clock
SPI_MOSI 1 ouT IN SPI Master Output Slave Input Data Signal
SPI_MISO 1 IN ouT SPI Master Input Slave Output Data Signal
SPI_SS[3:0] | 4 ouT IN SPI Chip Select Signal

Note: SPI0 module has four chip select signals and SPI1 module has only one chip select signal for pin saving.

SPI Module Clock Source and Frequency

The SPI module uses two clock sources: AHB_CLK and SPI_CLK. The SPI_SCLK can in the range from 3K
MHZ and AHB_CLK >= 2xSPI_SCLK.

Clock Name Description Requirement

AHB_CLK AHB bus clock, as the clock source of SPI | AHB_CLK >=
module

SPI_CLK SPI serial input clock
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7.4 UART

7.4.1 Overview

The UART is used for serial communication with a peripheral, modem (data carrier equipment, DCE) or data set.
Data is written from a master (CPU) over the APB bus to the UART and it is converted to serial form and
transmitted to the destination device. Serial data is also received by the UART and stored for the master (CPU)
to read back.

The UART contains registers to control the character length, baud rate, parity generation/checking, and
interrupt generation. Although there is only one interrupt output signal from the UART, there are several
prioritized interrupt types that can be responsible for its assertion. Each of the interrupt types can be

separately enabled/disabled with the control registers.
The UART has 16450 and 16550 modes of operation, which are compatible with a range of standard softw
drivers. In 16550 mode, transmit and receive operations are both buffered by FIFOs. In 16450 mode, thes
FIFOs are disabled.

The UART supports word lengths from five to eight bits, an optional parity bit and 1, 1'%
fully programmable by an AMBA APB CPU interface. A 16-bit programmable

a diagnostic loop-back mode are provided.
Interrupts can be generated for a range of TX Buffer/FIFO, RX
conditions.

For integration in systems where Infrared SIR serialidat

have a software-programmable IrDv Mode ode is notfselected, only the UART (RS232 standard)
serial data format is available.

ARTs

rrupt support for FIFOs, Status Change

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 477



" Allwinner

Technolo
ay Interfaces
7.4.2 UART Timing Diagram
« One Character ————————»
M Bit Time
Serial Data S Data bits 5- 8 P/S1152

Figure 7.4-1 UART Serial Data Format

A

| Data Bits —————— P
‘ Bit Time

SIN/SOUT s Stop
$‘ ‘ 3/16 Bit Time -> ‘ ‘?/16 Bit Time
Sik_our n a\
> ‘ ‘3¢/16 Bit Time
SIR_IN \_/ \_/
Figure 7.4-2 Serial IrDA Data Format \
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7.4.3 UART Register List

There are 6 UART controllers. All UART controllers can be configured as Serial IrDA.

Module Name Base Address Notes
UARTO 0x01C2 8000
UART1 0x01C2 8400
UART2 0x01C2 8800
UART3 0x01C2 8C00
UART4 0x01C2 9000
R-UART 0x01FO0 2800
Register Name Offset Description
UART_RBR 0x00 UART Receive Buffer Register
UART_THR 0x00 UART Transmit Holding Register
UART_DLL 0x00 UART Divisor Latch Low Register
UART_DLH 0x04 UART Divisor Latch High Register
UART_IER 0x04 UART Interrupt Enable Register
UART_IIR 0x08 UART Interrupt Identity Register
UART_FCR 0x08 UART FIFO Control Register
UART_LCR 0x0C UART Line Control Registe
UART_MCR 0x10 UART Modem Cantrol Registe
UART_LSR 0x14 UART Line St is
UART_MSR 0x18 Lé odem Status‘\Regi
UART_SCH 0x1C UA tch iste
UART_USR 0x7C UAR Regi
UART_TFL UART T it FIFO Level
UART_RFL RT_RFL
UART_H ART Halt TX Register

/

/
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7.4.4 UART Register Description

UART Receiver Buffer Register

Register Name: UART_RBR

Offset: 0x00 Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
31:.8 |/ / /

RBR

Receiver Buffer Register

Data byte received on the serial input port (sin) in UART
mode, or the serial infrared input (sir_in) in infrared
mode. The data in this register is valid only if the Data
Ready (DR) bit in the Line Status Register (LCR) is set.

If in FIFO mode and FIFOs are enabled (FCR[0] v one),
this register accesses the head of the receive FIF the

receive FIFO is full and this register is
next data character arrives, then th
FIFO is preserved, but any inc

7:0 R 0 overrun error occurs.

UART Transmit Holding

Offset: 0x00

Bit Read/Write | D

31:8 /

Transmit Holding Register

Data to be transmitted on the serial output port (sout) in
UART mode or the serial infrared output (sir_out_n) in
infrared mode. Data should only be written to the THR
when the THR Empty (THRE) bit (LSR[5]) is set.

If in FIFO mode and FIFOs are enabled (FCR[0] = 1) and
THRE is set, 16 number of characters of data may be
written to the THR before the FIFO is full. Any attempt to
write data when the FIFO is full results in the write data
7:0 w 0 being lost.
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UART Divisor Latch Low Register

Offset: 0x00

Register Name: UART_DLL
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description

31:8 |/ / /
DLL
Divisor Latch Low
Lower 8 bits of a 16-bit, read/write, Divisor Latch register
that contains the baud rate divisor for the UART. This
register may only be accessed when the DLAB bit (LCR[7])
is set and the UART is not busy (USR[O] is zero).
The output baud rate is equal to the serial clock (sclk)
frequency divided by sixteen times the value of the baud
rate divisor, as follows: baud rate = (serial clock freq) / (16
* divisor).
Note that with the Divisor Latch Registers (DLL a
set to zero, the baud clock is disa
communications occur. Also, once th
clock cycles of the slowest UA

7:0 R/W 0 to pass before transmitting @k'recei

UART Divisor Latch Hig

Offset: 0x04

Bit Read/Write | D
31:8 /
7:0 R/W 0

Divisor Latch High

Upper 8 bits of a 16-bit, read/write, Divisor Latch register
that contains the baud rate divisor for the UART. This
register may only be accessed when the DLAB bit (LCR[7])
is set and the UART is not busy (USR[O] is zero).

The output baud rate is equal to the serial clock (sclk)
frequency divided by sixteen times the value of the baud
rate divisor, as follows: baud rate = (serial clock freq) / (16
* divisor).

Note that with the Divisor Latch Registers (DLL and DLH)
set to zero, the baud clock is disabled and no serial
communications occur. Also, once the DLH is set, at least
8 clock cycles of the slowest UART clock should be

allowed to pass before transmitting or receiving data.
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UART Interrupt Enable Register

Offset: Ox04

Register Name: UART_IER
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
31:8 |/ / /
PTIME
Programmable THRE Interrupt Mode Enable
This is used to enable/disable the generation of THRE
Interrupt.
0: Disable
R/W 1: Enable
6:4 / / /
EDSSI
Enable Modem Status Interrupt
This is used to enable/disable the generation of Modem
Status Interrupt. This is the fourth highest priorv
interrupt.
0: Disable
3 R/W 0
2 R/W 0
Transmit Holding Register Empty Interrupt
is used to enable/disable the generation of
Transmitter Holding Register Empty Interrupt. This is the
third highest priority interrupt.
0: Disable
1 0 1: Enable
ERBFI
Enable Received Data Available Interrupt
This is used to enable/disable the generation of Received
Data Available Interrupt and the Character Timeout
Interrupt (if in FIFO mode and FIFOs enabled). These are
the second highest priority interrupts.
0: Disable
0 R/W 0 1: Enable
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UART Interrupt Identity Register

Offset: 0x08

Register Name: UART_IIR
Default Value: 0x0000_0000

Bit Read/Write

Default/Hex

Description

31:8 /

7:6 R

/

/

FEFLAG

FIFOs Enable Flag

This is used to indicate whether the FIFOs are enabled or
disabled.

00: Disable

11: Enable

5:4

/

3:0 R

IID
Interrupt ID
This indicates the highest priority pending‘errupt
which can be one of the following types:
0000: modem status

0001: no interrupt pending
0010: THR empty

0100: received data availa
0110:
0111:

n interrupt.

errupt Source Interrupt Reset

None -

Receiver

line status | errors or break interrupt

Overrun/parity/ framing | Reading the line status register

Second

Received Receiver data available | Reading the receiver buffer

data

(non-FIFO mode or FIFOs | register (non-FIFO mode or

available disabled) or RCVR FIFO | FIFOs disabled) or the FIFO

trigger level reached (FIFO | drops below the trigger level
mode and FIFOs enabled) (FIFO mode and FIFOs enabled)

1100 Second

Character No characters in or out of | Reading the receiver buffer

timeout

there is at least 1character
in it during
This time

the RCVR FIFO during the | register

indication last 4 character times and

Interfaces

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 483



" Allwinner
Technology

Interfaces
0010 Third Transmit Transmitter holding register | Reading the IIR register (if
holding empty  (Program  THRE | source of interrupt); or, writing
register Mode disabled) or XMIT | into THR (FIFOs or THRE Mode
empty FIFO at or below threshold | not selected or disabled) or
(Program  THRE  Mode | XMIT FIFO above threshold
enabled) (FIFOs and THRE Mode selected
and enabled).
0000 Fourth | Modem Clear to send or data set | Reading the Modem status
status ready or ring indicator or | Register

data carrier detect. Note
that if auto flow control
mode is enabled, a change
in CTS (that is, DCTS set)
does not cause an

interrupt.
0111 Fifth Busy detect | UART_16550_COMPATIBLE | Reading the UART status
indication | = NO and master has tried | register ’

to write to the Line Control
Register while the UART is
busy (USR[0] is set to one).

UART FIFO Control Register

Register Na
Offset: 0x08 efault
Bit Read/Write | Defa ex i
31:8 |/ /
RC rigger
This is used to select the trigger level in the receiver FIFO
at which the Received Data Available Interrupt is
generated. In auto flow control mode it is used to
determine when the rts_n signal is de-asserted. It also
determines when the dma_rx_req_n signal is asserted in
certain modes of operation.
00: 1 character in the FIFO
01: FIFO 7% full
10: FIFO % full
7:6 w 0 11: FIFO-2 less than full
TFT
TX Empty Trigger
Writes have no effect when THRE_MODE_USER =
Disabled. This is used to select the empty threshold level
at which the THRE Interrupts are generated when the
5:4 w 0 mode is active. It also determines when the
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dma_tx_req_n signal is asserted when in certain modes
of operation.

00: FIFO empty

01: 2 characters in the FIFO

10: FIFO % full

11: FIFO % full

DMAM

DMA Mode

0: Mode 0

3 w 0 1: Mode 1

XFIFOR

XMIT FIFO Reset

This resets the control portion of the transmit FIFO and
treats the FIFO as empty. This also de-asserts the DMA
TX request.

2 w 0 It is 'self-clearing'. It is not necessary to clear this bit.
RFIFOR

RCVR FIFO Reset

This resets the control portion of th

treats the FIFO as empty. This also

RX request.

1 w 0 It is 'self-clearing'. It is not fiecessamto cl
FIFOE
Enable FIFO

This e 5a the/transmit (XMIT) and receive

ne e value of this bit is changed

Register Name: UART_LCR

Default Value: 0x0000_0000

Default/Hex | Description

/ /

DLAB

Divisor Latch Access Bit

It is writeable only when UART is not busy (USR[0] is
zero) and always readable. This bit is used to enable

reading and writing of the Divisor Latch register (DLL and
DLH) to set the baud rate of the UART. This bit must be
cleared after initial baud rate setup in order to access
other registers.

0: Select RX Buffer Register (RBR) / TX Holding
7 R/W 0 Register(THR) and Interrupt Enable Register (IER)
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1: Select Divisor Latch LS Register (DLL) and Divisor Latch
MS Register (DLM)

R/W

BC

Break Control Bit

This is used to cause a break condition to be transmitted
to the receiving device. If set to one the serial output is
forced to the spacing (logic 0) state. When not in
Loopback Mode, as determined by MCR[4], the sout line
is forced low until the Break bit is cleared. If SIR_MODE =
Enabled and active (MCR[6] set to one) the sir_out_n
line is continuously pulsed. When in Loopback Mode, the
break condition is internally looped back to the receiver
and the sir_out_n line is forced low.

5:4

R/W

EPS

Even Parity Select

It is writeable only when UART is not busy (USR[O] is
zero) and always writable readable. This is use”select

between even and odd parity, when parity is led
(PEN set to one). Setting the LCR[5] is uset ta@ rev e
LCR[4].

00: Odd Parity
01: Even Parity
1X: Reverse,LCR[4

y UART is not busy (USR[O] is
eadable. This bit is used to enable and
parity generation and detection in transmitted
andireceived serial character respectively.
0: parity disabled

1: parity enabled

R/W

STOP

Number of stop bits

It is writeable only when UART is not busy (USR[O] is
zero) and always readable. This is used to select the
number of stop bits per character that the peripheral
transmits and receives. If set to zero, one stop bit is
transmitted in the serial data. If set to one and the data
bits are set to 5 (LCR[1:0] set to zero) one and a half stop
bits is transmitted. Otherwise, two stop bits are
transmitted. Note that regardless of the number of stop
bits selected, the receiver checks only the first stop bit.
0: 1 stop bit

1: 1.5 stop bits when DLS (LCR[1:0]) is zero, else 2 stop
bit
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R/W

DLS

Data Length Select

It is writeable only when UART is not busy (USR[0] is
zero) and always readable. This is used to select the
number of data bits per character that the peripheral
transmits and receives. The number of bit that may be
selected areas follows:

00: 5 bits

01: 6 bits

10: 7 bits

11: 8 bits

UART Modem Control Register

Offset: 0x10

Register Name: UART_MCR
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description ‘

31:7

/

/

R/W

/

SIRE

SIR Mode Enable

0: IrDA SIR Mode disabled

R/W

1: IrDA SIR Mode enabled
AFCE
Auto Flow Contr

0,

When % ble nd the Auto Flow Control
set, Au

ble to Flow Control features are
Flow Control Mode disabled

led.
1 o Flow Control Mode enabled

is

R/W

LOOP

Loop Back Mode

0: Normal Mode

1: Loop Back Mode

This is used to put the UART into a diagnostic mode for
test purposes. If operating in UART mode (SIR_MODE !=
Enabled or not active, MCR[6] set to zero), data on the
sout line is held high, while serial data output is looped
back to the sin line, internally. In this mode all the
interrupts are fully functional. Also, in loopback mode,
the modem control inputs (dsr_n, cts_n, ri_n, dcd_n) are
disconnected and the modem control outputs (dtr_n,
rts_n, outl_n, out2_n) are looped back to the inputs,
internally. If operating in infrared mode (SIR_MODE ==
Enabled AND active, MCR[6] set to one), data on the

sir_out_n line is held low, while serial data output is
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inverted and looped back to the sir_in line.

/ / /

/ / /

RTS

Request to Send

This is used to directly control the Request to Send
(rts_n) output. The Request To Send (rts_n) output is
used to inform the modem or data set that the UART is
ready to exchange data. When Auto RTS Flow Control is
not enabled (MCRI[5] set to zero), the rts_n signal is set
low by programming MCR[1] (RTS) to a high.In Auto Flow
Control, AFCE_MODE == Enabled and active (MCR[5] set
to one) and FIFOs enable (FCR[O] set to one), the rts_n
output is controlled in the same

way, but is also gated with the receiver FIFO threshold
trigger (rts_n is

inactive high when above the threshold). v rts_n
signal is de-asserted when MCR[1] is set low.

0: rts_n de-asserted (logic 1)

1: rts_n asserted (logic 0)

Note that in Loopback mod R[4] one),
rts_n output is held inacti i ile t of this

R/W 0 S .

ntrol the Data Terminal Ready
e value written to this location is

0: dtr_n de-asserted (logic 1)

1: dtr_n asserted (logic 0)

The Data Terminal Ready output is used to inform the
modem or data set that the UART is ready to establish
communications.

Note that in Loopback mode (MCR[4] set to one), the
dtr_n output is held inactive high while the value of this
R/W 0 location is internally looped back to an input.
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UART Line Status Register

Offset: Ox14

Register Name: UART_LSR
Default Value: 0x0000_0060

Bit Read/Write | Default/Hex | Description
31:.8 |/ / /
FIFOERR
RX Data Error in FIFO
When FIFOs are disabled, this bit is always 0. When FIFOs
are enabled, this bit is set to 1 when there is at least one
PE, FE, or Bl in the RX FIFO. It is cleared by a read from
the LSR register provided there are no subsequent errors
7 R 0 in the FIFO.
TEMT
Transmitter Empty
If the FIFOs are disabled, this bit is set to "1" never
the TX Holding Register and the TX Shift Regi
empty. If the FIFOs are enabled, this hit i
the TX FIFO and the TX Shift Regist
cases, this bit is cleared when
6 R 1 data channel.

IFOs are enabled, this bit is set to "1" whenever
the TX FIFO is empty and it is cleared when at least one
byte is written

5 1 to the TX FIFO.
Bl
Break Interrupt
This is used to indicate the detection of a break sequence
on the serial input data.
If in UART mode (SIR_MODE == Disabled), it is set
whenever the serial input, sin, is held in a logic '0' state
for longer than the sum of start time + data bits + parity
+ stop bits.
If in infrared mode (SIR_MODE == Enabled), it is set
whenever the serial input, sir_in, is continuously pulsed
to logic '0' for longer than the sum of start time + data
bits + parity + stop bits. A break condition on serial input
4 R 0 causes one and only one character, consisting of all zeros,
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to be received by the UART.
In the FIFO mode, the character associated with the
break condition is carried through the FIFO and is
revealed when the character is at the top of the FIFO.
Reading the LSR clears the Bl bit. In the non-FIFO mode,
the BI indication occurs immediately and persists until
the LSR is read.
FE
Framing Error
This is used to indicate the occurrence of a framing error
in the receiver. A framing error occurs when the receiver
does not detect a valid
STOP bit in the received data.
In the FIFO mode, since the framing error is associated
with a character received, it is revealed when the
character with the framing error is at the top of the FIFO.
When a framing error occurs, the UARVes to
resynchronize. It does this by assuming that thegerror
was due to the start bit of the next
continues receiving the other bit i.e.
and stop. It should be noted t
bit (LSR[3]) is set if a break
occurred, as indica

R 0
This is used to indicate the occurrence of a parity error in
the receiver if the Parity Enable (PEN) bit (LCR[3]) is set.
In the FIFO mode, since the parity error is associated
with a character received, it is revealed when the
character with the parity error arrives at the top of the
FIFO. It should be noted that the Parity Error (PE) bit
(LSR[2]) is set if a break interrupt has occurred, as
indicated by Break Interrupt (Bl) bit (LSR[4]).
0: no parity error
1: parity error

R 0 Reading the LSR clears the PE bit.
OE
Overrun Error
This occurs if a new data character was received before
the previous data was read. In the non-FIFO mode, the

R 0 OE bit is set when a new character arrives in the receiver
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before the previous character was read from the RBR.
When this happens, the data in the RBR is overwritten. In
the FIFO mode, an overrun error occurs when the FIFO is
full and a new character arrives at the receiver. The data
in the FIFO is retained and the data in the receive shift
register is lost.
0: no overrun error
1: overrun error
Reading the LSR clears the OE bit.
DR
Data Ready
This is used to indicate that the receiver contains at least
one character in the RBR or the receiver FIFO.
0: no data ready
1: data ready
This bit is cleared when the RBR is read in non-FIFO

0 R 0 mode, or when the receiver FIFO is empty, in Fwnode.

UART Modem Status Register

Offset: 0x18

Register Name: UART_MSR
Default Value: 0x0000_000

Bit

Read/Write

Default/Hex

31:8

/

/

line dcd_n. This bit is the complement of dcd_n.
w the Data Carrier Detect input (dcd_n) is asserted it
is an indication that the carrier has been detected by the
modem or data set.
0: dcd_n input is de-asserted (logic 1)
1: dcd_ninput is asserted (logic 0)

RI

Line State of Ring Indicator

This is used to indicate the current state of the modem
control line ri_n. This bit is the complement of ri_n.
When the Ring Indicator input (ri_n) is asserted it is an
indication that a telephone ringing signal has been
received by the modem or data set.

0: ri_ninput is de-asserted (logic 1)

1:ri_ninputis asserted (logic 0)

DSR
Line State of Data Set Ready
This is used to indicate the current state of the modem
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control line dsr_n. This bit is the complement of dsr_n.
When the Data Set Ready input (dsr_n) is asserted it is
an indication that the modem or data set is ready to
establish communications with UART.
0: dsr_n input is de-asserted (logic 1)
1: dsr_ninput is asserted (logic 0)
In Loopback Mode (MCR[4] set to one), DSR is the same
as MCR[0] (DTR).
CTS
Line State of Clear To Send
This is used to indicate the current state of the modem
control line cts_n. This bit is the complement of cts_n.
When the Clear to Send input (cts_n) is asserted it is an
indication that the modem or data set is ready to
exchange data with UART.
0: cts_n input is de-asserted (logic 1)
1: cts_n input is asserted (logic 0)
In Loopback Mode (MCR[4] = 1), CTS is the s
R 0 MCR[1] (RTS).
DDCD
Delta Data Carrier Detect
This is used to indicate | line
D bit is not set and the dcd_n signal is
(low) and a reset occurs (software or
ise), then the DDCD bit is set when the reset is
R removed if the dcd_n signal remains asserted.
TERI
Trailing Edge Ring Indicator
This is used to indicate that a change on the input ri_n
(from an active-low to an inactive-high state) has
occurred since the last time
the MSR was read.
0: no change on ri_n since last read of MSR
1: change on ri_n since last read of MSR
R 0 Reading the MSR clears the TERI bit.
DDSR
Delta Data Set Ready
This is used to indicate that the modem control line
dsr_n has changed since the last time the MSR was read.
0: no change on dsr_n since last read of MSR
R 0 1: change on dsr_n since last read of MSR
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Reading the MSR clears the DDSR bit. In Loopback Mode
(MCR[4] = 1), DDSR reflects changes on MCR[0] (DTR).
Note: If the DDSR bit is not set and the dsr_n signal is
asserted (low) and a reset occurs (software or
otherwise), then the DDSR bit is set when the reset is
removed if the dsr_n signal remains asserted.
DCTS
Delta Clear to Send
This is used to indicate that the modem control line

cts_n has changed since the last time the MSR was read.
0: no change on ctsdsr_n since last read of MSR

1: change on ctsdsr_n since last read of MSR

Reading the MSR clears the DCTS bit. In Loopback Mode
(MCR[4] = 1), DCTS reflects changes on MCR[1] (RTS).
Note: If the DCTS bit is not set and the cts_n signal is
asserted (low) and a reset occurs (software or
otherwise), then the DCTS bit is set when’ reset
0 R 0 isremoved if the cts_n signal remains asserted.

\

AT
ch Ré
ister is for programmers to use as a temporary
7:0 R/W stofage space. It has no defined purpose in the UART.
R eglster
Register Name: UART_USR

Offset:I0x7 Default Value: 0x0000_0006
31:5

UART Scratch Register

Register Name: UART_SCH

Offset: 0x1C
Bit Read/Write | Default/Hex
31:.8 |/ /

Read/Write | Default/Hex Description

/ / /

RFF

Receive FIFO Full

This is used to indicate that the receive FIFO is

completely full.
0: Receive FIFO not full
1: Receive FIFO Full

4 R 0 This bit is cleared when the RX FIFO is no longer full.
RFNE
3 R 0 Receive FIFO Not Empty
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This is used to indicate that the receive FIFO contains
one or more entries.

0: Receive FIFO is empty

1: Receive FIFO is not empty

This bit is cleared when the RX FIFO is empty.

TFE

Transmit FIFO Empty

This is used to indicate that the transmit FIFO is
completely empty.

0: Transmit FIFO is not empty

1: Transmit FIFO is empty

This bit is cleared when the TX FIFO is no longer empty.

TFNF

Transmit FIFO Not Full
This is used to indicate that the transmit FIFO in not full.
0: Transmit FIFO is full

1: Transmit FIFO is not full

This bit is cleared when the TX FIFO is full.

BUSY
UART Busy Bit
0: Idle or inactive

Offset: 0x80

Bit

Read/Write

31:7

Transmit FIFO Level

This is indicates the number of data entries in the
transmit FIFO.

Interfaces

R

Receive FIFO Level Register

Register Name: UART_RFL
Offset: 0x84 Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
317 |/ / /
RFL
Receive FIFO Level
This is indicates the number of data entries in the receive
6:0 R 0 FIFO.
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UART Halt TX Register

Offset: OxA4

Register Name: UART_HALT
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:6

/

/

/

R/W

SIR_RX_INVERT

SIR Receiver Pulse Polarity Invert
0: Not invert receiver signal

1: Invert receiver signal

R/W

SIR_TX_INVERT

SIR Transmit Pulse Polarity Invert
0: Not invert transmit pulse

1: Invert transmit pulse

/

R/W

CHANGE_UPDATE
After the user using HALT[1] to change the b‘ate or
LCR configuration, write 1 to update the confi ion

and waiting this bit self clear to
process. Write 0 to this bit has no eff;

R/W

R/W

Halt

This register is use to halt transmissions for testing, so
that the transmit FIFO can be filled by the master when
FIFOs are implemented and enabled.

0 : Halt TX disabled

1: Halt TX enabled

Note: If FIFOs are not enabled, the setting of the halt TX
register has no effect on operation.
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7.4.5 UART Special Requirement
UART Pin List
Port Name Width | Direction | Description
UARTO_TX 1 ouT UART Serial Bit output
UARTO_RX 1 IN UART Serial Bit input
UART1_TX 1 ouT UART Serial Bit output
UART1_RX 1 IN UART Serial Bit input
UART1_RTS ouT UART Request To Send

This active low output signal informs Modem that the UART
is ready to send data

UART1_CTS IN UART Clear To End

This active low signal is an input showing when Modem is

ready to accept data

UART2_TX 1 ouT UART Serial Bit output
UART2_RX 1 IN UART Serial Bit input
UART2_RTS |1 ouT UART Request To Send

This active low output signal informs
is ready to send data
UART2_CTS |1 IN UART Clear To End

UART3_TX 1
UART3_RX 1
UART3_RTS |1
is ready to send data
UART3_CTS |1 I ART Clear To End

This active low signal is an input showing when Modem is
ready to accept data

ouT UART Serial Bit output
IN UART Serial Bit input
ouT UART Request To Send

This active low output signal informs Modem that the UART
is ready to send data

UART4_CTS |1 IN UART Clear To End

This active low signal is an input showing when Modem is

ready to accept data
S_UART_TX |1 ouT UART Serial Bit output
S_UART_RX |1 IN UART Serial Bit input

IrDA Inverted Signals

When the UART is working in IrDA mode (MCR[6]="1’), if HALT[4] is set to ‘1’, the signal is inverted before

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 496



" Allwinner
Technology

Interfaces
transferring to pin SOUT and if HALT[5] is set to ‘1’, the signal is inverted after receiving from pin SIN
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7.5 USB OTG

7.5.1 Overview

USB OTG ,is Dual-Role Device (DRD) controller, supports both device and host functions which can also be
configured as a Host-only or Device-only controller, fully compliant with the USB 2.0 Specification. It can
support high-speed (HS, 480-Mbps), full-speed (FS, 12-Mbps), and low-speed (LS, 1.5-Mbps) transfers in Host
mode. It can support high-speed (HS, 480-Mbps), and full-speed (FS, 12-Mbps) in Device mode. Standard USB
transceiver can be used through its UTMI+PHY Level3 interface. The UTMI+PHY interface is bidirectional with
8-bit data bus.

The USB2.0 OTG controller (SIE) includes the following features:

e Comply with USB 2.0 Specification

e  Supports High-Speed (HS, 480Mbps), Full-Speed (FS, 12Mbps), and Low-Speed (LS, 1.5Mbps) in Hos
mode and support High-Speed (HS, 480Mbps), Full-Speed (FS, 12Mbps) in Device w

e Supports the UTMI+ Level 3 interface. The 8-bit bidirectional data buses are used.

*  64-Byte Endpoint 0 for Control Transfer (EndpointQ)

e  Supports up to 10 User-Configurable Endpoints for Bulk , Isochronous, rupt bi- nal transfers
(Endpointl, Endpoint2, Endpoint3, Endpoint4, Endpoint5)

e Supports up to 8128Bytes (8KB-64B) FIFO for EPs (Excluding E
e Supports High-Bandwidth Isochronous & Inte
e  Automated splitting/combining of packets for
e Supports point-to-point and poi -multi Host and Peripheral mode
¢ Includes automatic ping c
e  Soft connect/disconn
e  Performs all transacti

e Power Optimizatien and nt capabilities
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7.5.2 USB_OTG Timing Diagram

Please refer USB2.0 Specification.
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7.5.3 USB/OTG Clock Source and Frequency

There are two clocks for USB/OTG SIE module. One is from AHB bus and one is from UTMI Transceiver which is

called USB/OTG PHY.

Name Description

USB_CLK System clock (provided by AHB bus clock). This clock needs to be >30MHz where
the core is configured for an 8-bit transceiver interface and up to 180Mhz

USB_XCLK Transceiver macrocell clock. 60MHz for an 8-bit interface

Page 500
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7.6 USB Host

7.6.1 Overview

USB Host Controller is fully compliant with the USB 2.0 specification, Enhanced Host Controller Interface (EHCI)
Specification, Revision 1.0, and the Open Host Controller Interface (OHCI) Specification Release 1.0a. The
controller supports high-speed, 480Mbps transfers (40 times faster than USB 1.1 full-speed mode) using an
EHCI Host Controller, as well as full and low speeds through one integrated OHCI Host Controllers.

The USB host controller includes the following features:

e  Support industry-standard AMBA High-Performance Bus (AHB) and it is fully compliant with the AMBA
Specification, Revision 2.0. Supports bus.

e Support 32-bit Little Endian AMBA AHB Slave Bus for Register Access.

e  Support 32-bit Little Endian AMBA AHB Master Bus for Memory Access.

e  Comply with Enhanced Host Controller Interface (EHCI) Specification, Version Wnd thefOpe
Controller Interface (OHCI) Specification, Version 1.0a.

e  Support High-Speed (HS, 480Mbps), Full-Speed (FS, 12Mbps), and Low-Speed (

e Support the UTMI+ Level 3 interface. The 8-bit bidirectional data buses a

e Support only 1 USB Root Port shared between EHCI and OHCI.Q

ost
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The USB host controller system-level block diagram is showed below:

Interfaces

USB HCI
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7.6.2 USB Host Timing Diagram

Please refer to USB2.0 specification, Enhanced Host Controller Interface (EHCI) Specification, Version 1.0, and
the Open Host Controller Interface (OHCI) Specification, Version 1.0a.
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7.6.3 USB Host Register List
Module Name Base Address
USB_HCIO 0x01C1A000
Register Name Offset Description
EHCI Capability Register
E_CAPLENGTH 0x000 EHCI Capability register Length Register
E_HCIVERSION 0x002 EHCI Host Interface Version Number Register
E_HCSPARAMS 0x004 EHCI Host Control Structural Parameter Register
E_HCCPARAMS 0x008 EHCI Host Control Capability Parameter Register
E_HCSPPORTROUTE 0x00c EHCI Companion Port Route Description
EHCI Operational Register
E_USBCMD 0x010 EHCI USB Command Register
E_USBSTS 0x014 EHCI USB Status Register
E_USBINTR 0x018 EHCI USB Interrupt Enable Register
E_FRINDEX 0x01c EHCI USB Frame Index Register
E_CTRLDSSEGMENT 0x020 EHCI 4G Segment Selector Register
E_PERIODICLISTBASE 0x024 EHCI Frame List Base Address Register
E_ASYNCLISTADDR 0x028
E_CONFIGFLAG 0x050
E_PORTSC 0x054
OHCI Control and Status Partition Regis
O_HcRevision 0x400 é
O_HcControl
O_HcCommandStatus atus Register
O_HclnterruptStatus

O_HclinterruptEnak OHCI Interrupt Enable Register

OHCI Interrupt Disable Register

isable
m Partitfon Register
0x418 OHCI HCCA Base

Ox41c OHCI Period Current ED Base
0x420 OHCI Control Head ED Base
O_HcControlCurrentE
D 0x424 OHCI Control Current ED Base
O_HcBulkHeadED 0x428 OHCI Bulk Head ED Base
O_HcBulkCurrentED 0x42c OHCI Bulk Current ED Base
O_HcDoneHead 0x430 OHCI Done Head Base
OHCI Frame Counter Partition Register
O_HcFminterval 0x434 OHCI Frame Interval Register
O_HcFmRemaining 0x438 OHCI Frame Remaining Register
O_HcFmNumber 0x43c OHCI Frame Number Register
O_HcPerioddicStart 0x440 OHCI Periodic Start Register
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O_HclSThreshold ‘ 0x444 OHCI LS Threshold Register
OHCI Root Hub Partition Register
O_HcRhDescriptorA 0x448 OHCI Root Hub Descriptor Register A
O_HcRhDesriptorB Ox44c OHCI Root Hub Descriptor Register B
O_HcRhStatus 0x450 OHCI Root Hub Status Register
O_HcRhPortStatus 0x454 OHCI Root Hub Port Status Register
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7.6.4 EHCI Register Description

EHCI Identification Register

Register Name: CAPLENGTH

Offset:0x00 Default Value: Implementation Dependent
Bit Read/Write | Default | Description
CAPLENGTH

The value in these bits indicates an offset to add to register
7:0 R 0x10 base to find the beginning of the Operational Register Space.

EHCI Host Interface Version Number Register

Register Name: HCIVERSION

Offset: 0x02 Default Value:0x0100
Bit Read/Write | Default | Description
HCIVERSION

This is a 16-bits register containing a BCD e
revision number supported by this host
significant byte of this register repre

15:0 R 0x0100

Offset: 0x04
Bit Read/Write

se bits are reserved and should be set to zero.

/

Reserved.

These bits are reserved and should be set to zero.

Number of Companion Controller (N_CC)

This field indicates the number of companion controllers
associated with this USB2.0 host controller. A zero in this field
indicates there are no companion host controllers. And a value
larger than zero in this field indicates there are companion
USB1.1 host controller(s).

15:12 | R 0 This field will always be ‘0’

Number of Port per Companion Controller(N_PCC)

This field indicates the number of ports supported per
companion host controller host controller. It is used to indicate
the port routing configuration to system software.

11:8 R 0 This field will always fix with ‘0".
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Port Routing Rules
This field indicates the method used by this implementation for
how all ports are mapped to companion controllers. The value
of this field has the following interpretation:
Value | Meaning
0 The first N_PCC ports are routed to the lowest
numbered function companion host controller,
the next N_PCC port are routed to the next lowest
function companion controller, and so on.
The port routing is explicitly enumerated by the
1 first N_PORTS elements of the HCSP-PORTTOUTE
array.
7 R 0 This field will always be ‘0’
Reserved.
6:4 / 0 These bits are reserved and should be set to zero.
N_PORTS
This field specifies the number of physical downstr’ ports
implemented on this host controller. The value of thistfield
determines how many port registers are e
Operational Register Space. Valid values ar
to 0xOf.
3.0 R This field is always 1.

Offset: 0x08

Bit Read/Write

31:16 |/ se bits are reserved and should be set to zero.

EHCI Extended Capabilities Pointer (EECP)

This optional field indicates the existence of a capabilities list. A
value of 00b indicates no extended capabilities are
implemented. A non-zero value in this register indicates the
offset in PCl configuration space of the first EHCI extended
capabiliby. The pointer value must be 40h or greater if
implemented to maintain to consistency of the PCl header
defined for this calss of device.

15:18 | R 0 The value of this field is always ‘00b’.

Isochronous Scheduling Threshold

This field indicates, relative to the current position of the
executing host controller, where software can reliably update
the isochronous schedule.

When bit[7] is zero, the value of the least significant 3 bits
7:4 R indicates the number of micro-frames a host controller can
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hold a set of isochronous data structures(one or more) before
flushing the state. When bit[7] is a one, then host software
assumes the host controller may cache an isochronous data
structure for an entire frame.

Reserved
3 R 0 These bits are reserved and should be set to zero.

Asynchronous Schedule Park Capability

If this bit is set to a one, then the host controller supports the
park feature for high-speed queue heads in the Asynchronous
Schedule. The feature can be disabled or enabled and set to a
specific level by using the Asynchronous Schedule Park Mode
Enable and Asynchronous Schedule Park Mode Count fields in
2 R the USBCMD register.

Programmable Frame List Flag

If this bit is set to a zero, then system software must use a
frame list length of 1024 elements with this host controller.The
USBCMD register

Frame List Size field is a read-only register and should beget to

zero.

If set to 1,then system software can specif use the

listin the

USBCMD register Frame List Size'fiel co host
done 4

controller.
The frame list mustal K page boundary.This
re’ement thatythe fradme list is always physically
1 R contiguus.
se

These re reserved for future use and should return a

0 alue of when read.
C jon Port Route Description

Register Name: HCSP-PORTROUTE

Offset:0x0 Default Value: UNDEFINED

Read/Write | Default | Description

HCSP-PORTROUTE
This optional field is valid only if Port Routing Rules field in
HCSPARAMS register is set to a one.
This field is used to allow a host controller implementation to
explicitly describe to which companion host controller each
implemented port is mapped. This field is a 15-element nibble
array (each 4 bit is one array element). Each array location
corresponds one-to-one with a physical port provided by the
host controller (e.g. PORTROUTE [0] corresponds to the first

31:0 R PORTSC port, PORTROUTE [1] to the second PORTSC port, etc.).
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The value of each element indicates to which of the companion
host controllers this port is routed. Only the first N_PORTS
elements have valid information. A value of zero indicates that
the port is routed to the lowest numbered function companion
host controller. A value of one indicates that the port is routed
to the next lowest numbered function companion host

controller, and so on.

EHCI USB Command Register

Register Name: USBCMD
Default Value: 0x00080000(0x00080B00 if Asynchronous

Offset: 0x10 Schedule Park Capability is a one)

Bit Read/Write | Default | Description
Reserved

31:24 |/ 0 These bits are reserved and should be set to zero.
Interrupt Threshold Control ’

The value in this field is used by system software to s
maximum rate at which the host co
interrupts. The only valid values are define

Value | Minimum Interrupt Interva
0x00 | Reserved
0x01

icro-frame(4ms)

64 micro-frame(8ms)

Any other value in this register yields undefined results.
The default value in this field is 0x08 .

Software modifications to this bit while HC Halted bit is equal

23:16 0x08 to zero results in undefined behavior.
Reserved
15:12 |/ 0 These bits are reserved and should be set to zero.

Asynchronous Schedule Park Mode Enable(OPTIONAL)

If the Asynchronous Park Capability bit in the HCCPARAMS
register is a one, then this bit defaults to a 1 and is R/W.
Otherwise the bit must be a zero and is Read Only. Software
uses this bit to enable or disable Park mode. When this bit is
one, Park mode is enabled. When this bit is zero, Park mode is

11 R/W orR 0 disabled.
Reserved
10 / 0 These bits are reserved and should be set to zero.
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9:8

R/W orR

Asynchronous Schedule Park Mode Count(OPTIONAL)
Asynchronous Park Capability bit in the HCCPARAMS register is
aone,

Then this field defaults to 0x3 and is W/R. Otherwise it defaults
to zero and is R. It contains a count of the number of
successive transactions the host controller is allowed to
execute from a high-speed queue head on the Asynchronous
schedule before continuing traversal of the Asynchronous
schedule.

Valid value are 0x1 to 0x3.Software must not write a zero to
this bit when Park Mode Enable is a one as it will result in
undefined behavior.

R/W

Light Host Controller Reset(OPTIONAL)
This control bit is not required.

If implemented, it allows the driver to reset the EHCI controller
without affecting the state of the ports or relationship to the
companion host controllers. For example, the PORST%isters
should not be reset to their default values and the bit
setting should not go to zero (retainin

relationships).

R/W

by software to tell the host
terrupt the next time it advances
schedule. Soft-

are mu rite a 1 to this bit to ring the doorbell.

asynch

en the host controller has evicted all appropriate cached
schedule state, it sets the Interrupt on Async Advance status
bit in the USBSTS. if the Interrupt on Async Advance Enable bit
in the USBINTR register is a one then the host controller will
assert an interrupt at the next interrupt threshold.

The host controller sets this bit to a zero after it has set the
Interrupt on Async Advance status bit in the USBSTS register to
aone.

Software should not write a one to this bit when the
asynchronous schedule is disabled. Doing so will vyield
undefined results.

R/W

Asynchronous Schedule Enable
This bit controls whether the host controller skips processing
the Asynchronous Schedule. Values mean:

Bit Value | Meaning

0 Do not process the Asynchronous Schedule.
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Use the ASYNLISTADDR register to access the
1 Asynchronous Schedule.
The default value of this field is ‘Ob’".
Periodic Schedule Enable
This bit controls whether the host controller skips processing
the Periodic Schedule. Values mean:
Bit Value | Meaning
0 Do not process the Periodic Schedule.
Use the PERIODICLISTBASE register to access the
1 Periodic Schedule.
4 R/W 0 The default value of this field is ‘Ob’.
Frame List Size
This field is R/W only if Programmable Frame List Flag in the
HCCPARAMS registers is set to a one. This field specifies the
size of the
Frame list. The size the frame list controls which bits in the
Frame Index
Register should be used for the Frame List Curre
Values mean:
Bits Meaning
00b
01b
10b
L
3:2 R/WorR 0
Host
This con t is used by software to reset the host controller.
e effects of this on Root Hub registers are similar to a Chip
ardware Reset.
When software writes a one to this bit, the Host Controller
resets its internal pipelines, timers, counters, state machines,
etc. to their initial value. Any transaction currently in progress
on USB is immediately terminated. A USB reset is not driven on
downstream ports.
All operational registers, including port registers and port state
machines are set to their initial values. Port ownership reverts
to the companion host controller(s). Software must reinitialize
the host controller as described in Section 4.1 of the CHEI
Specification in order to return the host controller to an
operational state.
This bit is set to zero by the Host Controller when the reset
process is complete. Software cannot terminate the reset
process early by writing a zero to this register.
1 R/W 0 Software should not set this bit to a one when the HC Halted
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bit in the USBSTS register is a zero. Attempting to reset an
actively running host controller will result in undefined
behaviour.

0 R/W

Run/Stop

When set to a 1, the Host Controller proceeds with execution
of the schedule. When set to 0, the Host Controller completes
the current and any actively pipelined transactions on the USB
and then halts. The Host Controller must halt within 16
micro-frames after software clears this bit.

The HC Halted bit indicates when the Host Controller has
finished its pending pipelined transactions and has entered the
stopped state.

Software must not write a one to this field unless the Host

Controller is in the Halt State.
The default value is 0x0.

EHCI USB Status Register

Offset: 0x14

Register Name: USBSTS
Default Value: 0x00001000

Bit Read/Write

Default

Description

31:16 |/

Reserved

These bits are rede

15 R

not required to immediately disable or enable the

nchronous Schedule when software transitions the
Asynchronous Schedule Enable bit in the USBCMD register.
When this bit and the Asynchronous Schedule Enable bit are
the same value, the Asynchronous Schedule is either enabled
(1) or disabled (0).

14

Periodic Schedule Status

The bit reports the current real status of the Periodic Schedule.
If this bit is a zero then the status of the Periodic Schedule is
disabled. If this bit is a one then the status of the Periodic
Schedule is enabled. The Host Controller is not required to
immediately disable or enable the Periodic Schedule when
software transitions the Periodic Schedule Enable bit in the
USBCMD register. When this bit and the Periodic Schedule
Enable bit are the same value, the Periodic Schedule is either
enabled (1) or disabled (0).

13

Reclamation
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This is a read-only status bit, which is used to detect an empty
asynchronous schedule.

HC Halted

This bit is a zero whenever the Run/Stop bit is a one. The Host
Controller Sets this bit to one after it has stopped executing as
a result of the Run/Stop bit being set to 0, either by software
or by the Host Controller Hardware (e.g. internal error).

12 R 1 The default value is ‘1".

Reserved
11:6 / 0 These bits are reserved and should be set to zero.

Interrupt on Async Advance

System software can force the host controller to issue an
interrupt the next time the host controller advances the
asynchronous schedule by writing a one to the Interrupt on
Async Advance Doorbell bit in the USBCMD register. This status
5 R/WC 0 bit indicates the assertion of that interrupt source.

Host System Error ’

The Host Controller set this bit to 1 when a serious erro

during a host system access involving t
module. When this error occurs, the Host
Run/Stop bit in the Command r
4 R/WC 0 execution of the scheduled TDs.

to a\@ne when the Frame List
value to zero. The exact

2, the Host Controller sets this bit to a one every

3 R/WC e FRINDEX [12] toggles.

Port Change Detect

The Host Controller sets this bit to a one when any port for
which the Port Owner bit is set to zero has a change bit
transition from a zero to a one or a Force Port Resume bit
transition from a zero to a one as a result of a J-K transition
detected on a suspended port. This bit will also be set as a
result of the Connect Status Chang being set to a one after
system software has relinquished ownership of a connected
2 R/WC 0 port by writing a one to a port’s Port Owner bit.

USB Error Interrupt(USBERRINT)

The Host Controller sets this bit to 1 when completion of USB
transaction results in an error condition(e.g. error counter
underflow).If the TD on which the error interrupt occurred also
had its IOC bit set, both.

1 R/WC 0 This bit and USBINT bit are set.
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USB Interrupt(USBINT)
The Host Controller sets this bit to a one on the completion of
a USB transaction, which results in the retirement of a Transfer
Descriptor that had its 10C bit set.
The Host Controller also sets this bit to 1 when a short packet
is detected
(actual number of bytes received was less than the expected

0 R/WC 0 number of bytes)

EHCI USB Interrupt Enable Register

Offset: 0x18

Register Name: USBINTR
Default Value:0x00000000

Bit Read/Write | Default | Description
Reserved
31:6 / 0 These bits are reserved and should be zero.
Interrupt on Async Advance Enable
When this bit is 1, and the Interrupt on Async Advan it in
the USBSTS register is 1, the host contr ill is n
interrupt at the next interrupt thresho interr
acknowledged by software cleari t on As
5 R/W 0 Advance bit.
Error Status bit in the
oller will issue an interrupt.
by software clearing the Host
4 R/W 0
it is 1, and the Frame List Rollover bit in the
STS register is 1, the host controller will issue an interrupt.
The interrupt is acknowledged by software clearing the Frame
3 0 List Rollover bit.
Port Change Interrupt Enable
When this bit is 1, and the Port Chang Detect bit in the USBSTS
register is 1, the host controller will issue an interrupt. The
interrupt is acknowledged by software clearing the Port Chang
2 R/W 0 Detect bit.
USB Error Interrupt Enable
When this bit is 1, and the USBERRINT bit in the USBSTS
register is 1,the host controller will issue an interrupt at the
next interrupt threshold.
The interrupt is acknowledged by software clearing the
1 R/W 0 USBERRINT bit.
USB Interrupt Enable
0 R/W 0 When this bit is 1, and the USBINT bit in the USBSTS register is
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1,the host controller will issue an interrupt at the next
interrupt threshold.

The interrupt is acknowledged by software clearing the USBINT
bit

EHCI Frame Index Register

Register Name: FRINDEX

Offset: Ox1c Default Value: 0x00000000

Bit Read/Write | Default | Description
Reserved

31:14 |/ 0 These bits are reserved and should be zero.
Frame Index

The value in this register increment at the end of each time
frame
(e.g. micro-frame).Bits[N:3] are used for the Frame List current

index. It ’

Means that each location of the frame list is acc 8

times(frames or

Micro-frames) before moving to the next_i The foll
illustrates

Values of N based on the value el ield in

the USBCMD re
USBCMD[Frame i lements N

12
11
10

13:0 R/W Reserved

Note: This regist s a DWord. Byte writes produce undefined results.

ClPeriqdiG\Frame List Base Address Register

Register Name: PERIODICLISTBASE

ffsetz0x24 Default Value: Undefined
Bi Read/Write | Default | Description
Base Address

These bits correspond to memory address signals [31:12],
respectively.

This register contains the beginning address of the Periodic
Frame List in the system memory.

System software loads this register prior to starting the
schedule execution by the Host Controller. The memory
structure referenced by this physical memory pointer is
assumed to be 4-K byte aligned. The contents of this register
31:12 | R/W are combined with the Frame Index Register (FRINDEX) to

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 515



"Allwinner

 Technology
enable the Host Controller to step through the Periodic Frame
List in sequence.
Reserved
Must be written as 0x0 during runtime, the values of these bits
11:0 / are undefined.

Note: Writes must be Dword Writes.

EHCI Current Asynchronous List Address Register

Offset: 0x28

Register Name: ASYNCLISTADDR
Default Value: Undefined

Bit Read/Write | Default | Description
Link Pointer (LP)
This field contains the address of the next asynchronous queue
head to be executed.
These bits correspond to memory address signals [31:5],
31:5 R/W respectively.
Reserved
These bits are reserved and their value
operation.
Bits in this field cannot be modifi
4:0 / / will always return a zero when re

Offset: 0x50

Bit

Read/Wri

0

R/W

LAG
: 0x00000000

These bits are reserved and should be set to zero.

0

Configure Flag(CF)

Host software sets this bit as the last action in its process of
configuring the Host Controller. This bit controls the default
port-routing control logic as follow:

Value | Meaning

0 Port routing control logic default-routs each port to
an implementation dependent classic host
controller.

1 Port routing control logic default-routs all ports to
this host controller.
The default value of this field is ‘0’.

Note: This register is not use in the normal implementation.
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EHCI Port Status and Control Register

Register Name: PORTSC

Default Value: 0x00002000(w/PPC set to
Offset: Ox54 one);0x00003000(w/PPC set to a zero)
Bit Read/Write | Default | Description

Reserved

These bits are reserved for future use and should return a

31:22 |/ 0 value of zero when read.

Wake on Disconnect Enable(WKDSCNNT_E)

Writing this bit to a one enables the port to be sensitive to
device disconnects as wake-up events.

This field is zero if Port Power is zero.

21 R/W 0 The default value in this field is ‘0.

Wake on Connect Enable(WKCNNT_E)
Writing this bit to a one enable the port to be sensitive to
device connects as wake-up events.

This field is zero if Port Power is zero.

20 R/W 0 The default value in this field is ‘0.
Port Test Control
The value in this field specifies the ode e port.

Test FORCE_ENABLE

Reserved

19:16 0 The default value in this field is ‘0000b’.

Reserved
These bits are reserved for future use and should return a
15:14 | R/W 0 value of zero when read.

Port Owner

This bit unconditionally goes to a Ob when the Configured bit in
the CONFIGFLAG register makes a 0b to 1b transition. This bit
unconditionally goes to 1b whenever the Configured bit is zero.
System software uses this field to release ownership of the
port to selected host controller (in the event that the attached
device is not a high-speed device).Software writes a one to this
bit when the attached device is not a high-speed device. A one
13 R/W 1 in this bit means that a companion host controller owns and
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controls the port.
Default Value = 1b.

Reserved
These bits are reserved for future use and should return a
12 / 0 value of zero when read.

Line Status
These bits reflect the current logical levels of the D+ (bitl1)
and D-(bit10) signal lines. These bits are used for detection of
low-speed USB devices prior to port reset and enable
sequence. This read only field is valid only when the port
enable bit is zero and the current connect status bit is set to a
one.

The encoding of the bits are:

Bit[11:10 | USB State Interpretation

]
00b SEO Not Low-speed device, perform
EHCI reset.

10b J-state Not Low-speed device, p
EHCI reset.
01b K-state Low-speed

11b Undefined

11:10 | R 0

Reset. 0=Port is not in Reset. Default value = 0.

en software writes a one to this bit (from a zero), the bus

reset sequence as defined in the USB Specification Revision 2.0
is started. Software writes a zero to this bit to terminate the
bus reset sequence. Software must keep this bit at a one long
enough to ensure the reset sequence, as specified in the USB
Specification Revision 2.0, completes. Notes: when software
writes this bit to a one , it must also write a zero to the Port
Enable bit.

Note that when software writes a zero to this bit there may be
a delay before the bit status changes to a zero. The bit status
will not read as a zero until after the reset has completed. If
the port is in high-speed mode after reset is complete, the host
controller will automatically enable this port (e.g. set the Port
Enable bit to a one). A host controller must terminate the reset
and stabilize the state of the port within 2 milliseconds of

8 R/W 0 software transitioning this bit from a one to a zero. For
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example: if the port detects that the attached device is
high-speed during reset, then the host controller must have
the port in the enabled state with 2ms of software writing this
bit to a zero.

The HC Halted bit in the USBSTS register should be a zero
before software attempts to use this bit. The host controller
may hold Port Reset asserted to a one when the HC Halted bit
is a one.

This field is zero if Port Power is zero.

Suspend
Port Enabled Bit and Suspend bit of this register define the port
states as follows:

Bits[Port Enables, | Port State
Suspend]
0x Disable
10 Enable
11 Suspend '

When in suspend state, downstream propagation o
blocked on this port, except for port reset.
at the end of the current transaction, if
progress when this bit was written

@So

ne).

sets the Force Port Resume bit to a zero(from a

Software sets the Port Reset bit to a one(from a zero).

If host software sets this bit to a one when the port is not
enabled(i.e. Port enabled bit is a zero), the results are
undefined.

This field is zero if Port Power is zero.

R/W 0 The default value in this field is ‘0.

Force Port Resume

1 = Resume detected/driven on port. 0 = No resume (K-state)
detected/  driven on port. Default value = 0.

This functionality defined for manipulating this bit depends on
the value of the Suspend bit. For example, if the port is not
suspend and software transitions this bit to a one, then the
effects on the bus are undefined.

Software sets this bit to a 1 drive resume signaling. The Host
Controller sets this bit to a 1 if a J-to-K transition is detected
R/W 0 while the port is in the Suspend state. When this bit transitions
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to a one because a J-to-K transition is detected, the Port
Change Detect bit in the USBSTS register is also set to a one. If
software sets this bit to a one, the host controller must not set
the Port Change Detect bit.

Note that when the EHCI controller owns the port, the resume
sequence follows the defined sequence documented in the
USB Specification Revision 2.0. The resume signaling
(Full-speed ‘K’) is driven on the port as long as this remains a
one. Software must appropriately time the Resume and set this
bit to a zero when the appropriate amount of time has elapsed.
Writing a zero (from one) causes the port to return high-speed
mode (forcing the bus below the port into a high-speed idle).
This bit will remain a one until the port has switched to
high-speed idle. The host controller must complete this
transition within 2 milliseconds of software setting this bit to a
zero.

This field is zero if Port Power is zero.

Over-current Change

Default = 0. This bit gets set to a one when
Over-current Active. Software clears this bi
R/WC 0 this bit position.

Over-current Active
0 = This port do ition. 1 = This

isable Change

= Port enabled/disabled status has changed. 0 =

or the root hub, this bit gets set to a one only when a port is
disabled due to the appropriate conditions existing at the EOF2
point (See Chapter 11 of the USB Specification for the
definition of a Port Error). Software clears this bit by writing a 1
toit.

R/WC 0 This field is zero if Port Power is zero.

Port Enabled/Disabled

1=Enable, 0=Disable. Ports can only be enabled by the host
controller as a part of the reset and enable. Software cannot
enable a port by writing a one to this field. The host controller
will only set this bit to a one when the reset sequence
determines that the attached device is a high-speed device.
Ports can be disabled by either a fault condition(disconnect
event or other fault condition) or by host software. Note that

R/W 0 the bit status does not change until the port state actually
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changes. There may be a delay in disabling or enabling a port
due to other host controller and bus events.

When the port is disabled, downstream propagation of data is
blocked on this port except for reset.

The default value of this field is ‘0".

This field is zero if Port Power is zero.

Connect Status Change

1=Change in Current Connect Status, 0=No change, Default=0.
Indicates a change has occurred in the port’s Current Connect
Status. The host controller sets this bit for all changes to the
port device connect status, even if system software has not
cleared an existing connect status change. For example, the
insertion status changes twice before system software has
cleared the changed condition, hub hardware will be “setting”
an already-set bit. Software sets this bit to 0 by writing a 1 to it.
1 R/WC 0 This field is zero if Port Power is zero.

Current Connect Status

Device is present on port when the value of this field i ne,

and no device is present on port when the i is
a zero. This value reflects the current st
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7.6.5 OHCI Register Description

HcRevision Register

Register Name: HcRevision

Offset: 0x400 Default Value:0x10
Read/Write
Bit HCD | HC Default | Description
31:8 / / 0x00 Reserved
Revision

This read-only field contains the BCD representation of the
version of the HCI specification that is implemented by this HC.
For example, a value of Ox11 corresponds to version 1.1. All of
the HC implementations that are compliant with this

7:0 R R 0x10 specification will have a value of 0x10.

HcControl Register

Register Name: HcRevision

Offset: 0x404 Default Value:0x0
Read/Write Description
Bit HCD | HC Default

31:11 |/ / 0x00 Reserved

enable or disable the remote wakeup
ection of upstream resume signaling.
is set and the ResumeDetected bit in
cinterruptStatus is set, a remote wakeup is signaled to the
t system. Setting this bit has no impact on the generation of

R Ox hardware interrupt.

RemoteWakeupConnected

This bit indicates whether HC supports remote wakeup
signaling. If remote wakeup is supported and used by the
system, it is the responsibility of system firmware to set this bit
during POST. HC clear the bit upon a hardware reset but does
not alter it upon a software reset. Remote wakeup signaling of
the host system is host-bus-specific and is not described in this
9 R/W | R/W | 0x0 specification.

InterruptRouting

This bit determines the routing of interrupts generated by
events registered in HcinterruptStatus. If clear, all interrupt are
routed to the normal host bus interrupt mechanism. If set
interrupts are routed to the System Management Interrupt.
8 R/W | R 0x0 HCD clears this bit upon a hardware reset, but it does not alter
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this bit upon a software reset. HCD uses this bit as a tag to
indicate the ownership of HC.

HostControllerFunctionalState for USB
00b | USBReset
0lb | USBResume
10b | USBOperational
11b | USBSuspend
A transition to USBOperational from another state causes SOF
generation to begin 1 ms later. HCD may determine whether
HC has begun sending SOFs by reading the StartoFrame field of
HclnterruptStatus.
This field may be changed by HC only when in the
USBSUSPEND state. HC may move from the USBSUSPEND state
to the USBRESUME state after detecting the resume signal
from a downstream port.
HC enters USBSUSPEND after a software reset, whereas it
enters ’
USBRESET after a hardware reset. The latter also r
Root
R/W | R/W | 0x0 Hub and asserts subsequent reset signal t
BulkListEnable
This bit is set to enable the pro
next
Frame. If cleare
o’ after
list. CurrentED is pointing to an ED to be
D must advance the pointer by updating
R/W | R cBulkCurrentED before re-enabling processing of the list.
trolListEnable
This bit is set to enable the processing of the Control list in the
next Frame. If cleared by HCD, processing of the Control list
does not occur after the next SOF. HC must check this bit
whenever it determines to process the list. When disabled,
HCD may modify the list. If HcControlCurrentED is pointing to
an ED to be removed, HCD must advance the pointer by
updating HcControlCurrentED before re-enabling processing of
R/W | R 0x0 the list.
IsochronousEnable
This bit is used by HCD to enable/disable processing of
isochronous EDs. While processing the periodic list in a Frame,
HC checks the status of this bit when it finds an Isochronous ED
(F=1). If set (enabled), HC continues processing the EDs. If
cleared (disabled), HC halts processing of the periodic list
R/W | R 0x0 (which now contains only isochronous EDs) and begins
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processing the Bulk/Control lists.
Setting this bit is guaranteed to take effect in the next Frame
(not the current Frame).

PeriodicListEnable

This bit is set to enable the processing of periodic list in the
next Frame. If cleared by HCD, processing of the periodic list
does not occur after the next SOF. HC must check this bit
2 R/W | R 0x0 before it starts processing the list.

ControlBulkServiceRatio
This specifies the service ratio between Control and Bulk EDs.
Before processing any of the nonperiodic lists, HC must
compare the ratio specified with its internal count on how
many nonempty Control EDs have been processed, in
determining whether to continue serving another Control ED
or switching to Bulk EDs. The internal count will be retained
when crossing the frame boundary. In case of reset, HCD is
responsible for restoring this value.

CBSR No. of Control EDs Over Bulk EDs Served

0 1:1
1 2:1
2 3:1
3
1:0 R/W | R 0x0 The default valu

HcCommandStatu
mandStatus
Offset: 0x408
Read/
Bit
8 0x Reserved

SchedulingOverrunCount
These bits are incremented on each scheduling overrun error. It
is initialized to 00b and wraps around at 11b. This will be
incremented when a scheduling overrun is detected even if
SchedulingOverrun in HcinterruptStatus has already been set.
This is used by HCD to monitor any persistent scheduling

17:16 | R R/W | 0x0 problem.

15:4 / / 0x0 Reserved
OwershipChangeRequest
This bit is set by an OS HCD to request a change of control of
the HC. When set HC will set the OwnershipChange field in
HclinterruptStatus. After the changeover, this bit is cleared and

3 R/W | R/W | 0x0 remains so until the next request from OS HCD.
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BulklListFilled

This bit is used to indicate whether there are any TDs on the
Bulk list. It is set by HCD whenever it adds a TD to an ED in the
Bulk list.

When HC begins to process the head of the Bulk list, it checks
BLF. As long as BulkListFilled is 0, HC will not start processing
the Bulk list. If BulkListFilled is 1, HC will start processing the
Bulk list and will set BF to 0. If HC finds a TD on the list, then
HC will set BulkListFilled to 1 causing the Bulk list processing to
continue. If no TD is found on the Bulk list, and if HCD does not
set BulkListFilled, then BulkListFilled will still be 0 when HC
completes processing the Bulk list and Bulk list processing will
2 R/W | R/W | 0x0 stop.

ControlListFilled
This bit is used to indicate whether there are any TDs on the
Control list. It is set by HCD whenever it adds a TD to an ED in
the Control list.

checks CLF. As long as ControlListFilled is
processing the Control list. If CF is 1, HC
the Control list and will set ControlListFi

1 R/W | R/W | 0x0

nal state of HC, it moves to the USBSuspend state
which most of the operational registers are reset except

ose stated otherwise; e.g, the InteruptRouting field of
HcControl, and no Host bus accesses are allowed. This bit is
cleared by HC upon the completion of the reset operation. The
reset operation must be completed within 10 ms. This bit,
when set, should not cause a reset to the Root Hub and no
subsequent reset signaling should be asserted to its
0 R/W | R/E | Ox0 downstream ports.

HcinterruptStatus Register

Register Name: HclnterruptStatus
Offset: 0x40c Default Value:0x00
Read/Write
Bit HCD | HC Default | Description
31:7 / / 0x0 Reserved
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RootHubStatusChange
This bit is set when the content of HcRhStatus or the content of
0x0 any of HcRhPortStatus[NumberofDownstreamPort] has
6 R/W | R/W | Ox1? changed.

FrameNumberOverflow

This bit is set when the MSb of HcFmNumber (bit 15) changes
value, from 0 to 1 or from 1 to 0, and after HccaFrameNumber
5 R/W | R/W | 0x0 has been updated.

UnrecoverableError

This bit is set when HC detects a system error not related to
USB. HC should not proceed with any processing nor signaling
before the system error has been corrected. HCD clears this bit
4 R/W | R/W | Ox0 after HC has been reset.

ResumeDetected

This bit is set when HC detects that a device on the USB is
asserting resume signaling. It is the transition from no resume
signaling to resume signaling causing this bit to be svhis bit

3 R/W | R/W | Ox0 is not set when HCD sets the USBRseume state.
StartofFrame
This bit is set by HC at each start of frame ter the u
of HccaFrameNumber. HC also gen s a oken at
2 R/W | R/W | Ox0 same time.

Ch ritten HcDoneHead to

ates of the HccaDoneHead will not

en cleared. HCD should only clear this
1 R/W | R/W i ave e ‘content of HccaDoneHead.

et when the USB schedule for the current Frame
rruns and after the update of HccaFrameNumber. A

scheduling overrun will also cause the

SchedulingOverrunCount of HcCommandStatus to be

0 /W | Ox0 Incremented.

terruptEnable Register

Register Name: HclnterruptEnable Register

Offset: 0x410 Default Value: 0x0
Read/Write
Bit HCD | HC Default | Description

MasterInterruptEnable

A ‘0’ writtern to this field is ignored by HC. A ‘1’ written to this
field enables interrupt generation due to events specified in
the other bits of this register. This is used by HCD as Master
31 R/W | R 0x0 Interrupt Enable.
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30:7 / / 0x0 Reserved

RootHubStatusChange Interrupt Enable

0 Ignore;

1 Enable interrupt generation due to Root Hub Status
6 R/W | R 0x0 Change;

FrameNumberOverflow Interrupt Enable

0 Ignore;

1 Enable interrupt generation due to Frame Number
Over Flow;

5 R/W | R 0x0

UnrecoverableError Interrupt Enable

0 Ignore;

1 Enable interrupt generation due to Unrecoverable
4 R/W | R 0x0 Error;

ResumeDetected Interrupt Enable

0 Ignore;
3 R/W | R 0x0 1 Enable interrupt generation due to Resume Detected;
StartofFrame Interrupt Enable
0 Ignore;
2 R/W | R 0x0 1 Enable interrupt generation dug;to Sta Flame;
Write
0
1 Enable inte ‘ 2 e to Write back Done

1 R/W | R 0x0

interrupt generation due to Scheduling

0 R/W | R
In able Register
Register Name: HclnterruptDisable Register
Offset:/0x414 Default Value: 0x0
Read/Write
Bit HCD | HC Default | Description

MasterInterruptEnable

A written ‘0’ to this field is ignored by HC. A ‘1’ written to this
field disables interrupt generation due events specified in the
other bits of this register. This field is set after a hardware or
31 R/W | R 0x0 software reset.

30:7 / / 0x00 Reserved

RootHubStatusChange Interrupt Disable

0 Ignore;
6 R/W | R 0x0 1 Disable interrupt generation due to Root Hub Status
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‘ ‘ Change; ‘

FrameNumberOverflow Interrupt Disable

0 Ignore;

1 Disable interrupt generation due to Frame Number
5 R/W | R 0x0 Over Flow;

UnrecoverableError Interrupt Disable

0 Ignore;

1 Disable interrupt generation due to Unrecoverable
4 R/W | R 0x0 Error;

ResumeDetected Interrupt Disable

0 Ignore;
3 R/W | R 0x0 1 Disable interrupt generation due to Resume Detected;
StartofFrame Interrupt Disable
0 Ignore;
2 R/W | R 0x0 1 Disable interrupt generation due to Start of Flame;
WritebackDoneHead Interrupt Disable '
0 Ignore;

1 Disable interrupt generation due to M/ritegbac
1 R/W | R 0x0 Head;

SchedulingOverrun Interrupt Disabl

0 Ignore;
1 Disable
0 R/w | R 0x0 Overrun;

to Scheduling

HcHCCA Register,

Registe e: HCcHCCA

Offset: 0x418 efault Value:0x0

Description
HCCA[31:8]
This is the base address of the Host Controller Communication

Area. This area is used to hold the control structures and the
Interrupt table that are accessed by both the Host Controller
31:8 R/W | R 0x0 and the Host Controller Driver.

HCCA[7:0]

The alignment restriction in HCcHCCA register is evaluated by

examining the number of zeros in the lower order bits. The
minimum alignment is 256 bytes, therefore, bits 0 through 7
7:0 R R 0x0 must always return 0 when read.

HcPeriodCurrentED Register

| Offset: Ox41c ‘ Register Name: HcPeriodCurrentED(PCED)
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Default Value: 0x0
Read/Write

Bit HCD | HC Default | Description
PCED[31:4]
This is used by HC to point to the head of one of the Periodec
list which will be processed in the current Frame. The content
of this register is updated by HC after a periodic ED has been
processed. HCD may read the content in determining which ED

31:4 R R/W | Ox0 is currently being processed at the time of reading.
PCED[3:0]
Because the general TD length is 16 bytes, the memory
structure for the TD must be aligned to a 16-byte boundary. So
the lower bits in the PCED, through bit 0 to bit 3 must be zero

3:0 R R 0x0 in this field.

HcControlHeadED Register '
Register Name: HcControlHeadED[CHED]

Offset: 0x420 Default Value: 0x0

Read/Write
Bit HCD | HC Default | Description

EHCD[31:4]

31:4 R/W | R

EHCD[3!

ecause the general TD length is 16 bytes, the memory
cture for the TD must be aligned to a 16-byte boundary. So
the lower bits in the PCED, through bit 0 to bit 3 must be zero
in this field.

3:0 0x0

ntrolCurrentED Register

Register Name: HcControlCurrentED[CCED]

Offset: 0x424 Default Value: 0x0
Read/Write
Bit HCD | HC Default | Description
CCED[31:4]

The pointer is advanced to the next ED after serving the
present one. HC will continue processing the list from where it
left off in the last Frame. When it reaches the end of the
Control list, HC checks the ControlListFilled of in
31:4 R/W | R/W | 0x0 HcCommandStatus. If set, it copies the content of
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HcControlHeadED to HcControlCurrentED and clears the bit. If
not set, it does nothing.

HCD is allowed to modify this register only when the
ControlListEnable of HcControl is cleared. When set, HCD only
reads the instantaneous value of this register. Initially, this is
set to zero to indicate the end of the Control list.

CCED[3:0]

Because the general TD length is 16 bytes, the memory

structure for the TD must be aligned to a 16-byte boundary. So
the lower bits in the PCED, through bit 0 to bit 3 must be zero
3:0 R R 0x0 in this field.

HcBulkHeadED Register

Register Name: HcBulkHeadED[BHED]

Offset: 0x428 Default Value: 0x0
Read/Write
Bit HCD | HC Default | Description
BHED[31:4]

The HcBulkHeadED register contains th
the first Endpoint Descriptor of the
Bulk list starting with the HcBulkF
31:4 R/W | R 0x0 loaded from HCEA duri i
BHEDI[3:0]

Register Name: HcBulkCurrentED [BCED]
Default Value: 0x00

Read/Write
HCD | HC

Default | Description

BulkCurrentED[31:4]

This is advanced to the next ED after the HC has served the
present one. HC continues processing the list from where it left
off in the last Frame. When it reaches the end of the Bulk list,
HC checks the ControlListFilled of HcControl. If set, it copies
the content of HcBulkHeadED to HcBulkCurrentED and clears
the bit. If it is not set, it does nothing. HCD is only allowed to
modify this register when the BulkListEnable of HcControl is
cleared. When set, the HCD only reads the instantaneous value
31:4 R/W | R/W | 0x0 of this register. This is initially set to zero to indicate the end of
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the Bulk list.
BulkCurrentED [3:0]
Because the general TD length is 16 bytes, the memory
structure for the TD must be aligned to a 16-byte boundary. So
the lower bits in the PCED, through bit O to bit 3 must be zero
3:0 R R 0x0 in this field.

HcDoneHead Register

Register Name: HcDoneHead

Offset: 0x430 Default Value: 0x00
Read/Write
Bit HCD | HC Default | Description

HcDoneHead([31:4]
When a TD is completed, HC writes the content of
HcDoneHead to the NextTD field of the TD. HC then overwrites
the content of HcDoneHead with the address of this‘This is

HCCA. It also sets the
31:4 R R/W | Ox0 HcinterruptStatus.
HcDoneHead[3:0]

3:0 R R 0x0

HcFminterval Re

egister Name: HcFminterval Register

Offset: 0x434 ault Value: Ox2EDF

Default | Description

FramelntervalToggler

HCD toggles this bit whenever it loads a new value to
R/W 0x0 Framelnterval.

FSLargestDataPacket

This field specifies a value which is loaded into the Largest Data

Packet Counter at the beginning of each frame. The counter
value represents the largest amount of data in bits which can
be sent or received by the HC in a single transaction at any
given time without causing scheduling overrun. The field value

30:16 | R/W | R 0x0 is calculated by the HCD.
15:14 |/ / 0x0 Reserved
Framelnterval
13:0 R/W | R Ox2edf | This specifies the interval between two consecutive SOFs in bit
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times. The nominal value is set to be 11,999. HCD should store
the current value of this field before resetting HC. By setting
the HostControllerReset field of HcCommandStatus as this will
cause the HC to reset this field to its nominal value. HCD may
choose to restore the stored value upon the completion of the

Reset sequence.

HcFmRemaining Register

Register Name: HcFmRemaining

Offset: 0x438 Default Value: 0x0
Read/Write
Bit HCD | HC Default | Description

FrameRemaining Toggle
This bit is loaded from the FramelntervalToggle field of
HcFminterval whenever FrameRemaining reaches 0. This bit is
used by HCD for the synchronization between Fra'terval
31 R R/W | Ox0 and FrameRemaining.

3014 |/ / OX0 Reserved

FramRemaining

This counter is decremented at e
zero, it is reset b
HcFminterval at

USB?PERATIO
F e
d

egister Name: HcFmNumber
Default Value:0x0

Description

Reserved

FrameNumber

This is incremented when HcFmRemaining is re-loaded. It will
be rolled over to O0xO after OxOffff. When entering the
USBOPERATIONAL state, this will be incremented
automatically. The content will be written to HCCA after HC has
incremented the FrameNumber at each frame boundary and
sent a SOF but before HC reads the first ED in that Frame. After
writing to HCCA, HC will set the StartofFrame in
15:0 R R/W | Ox0 HclnterruptStatus.
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HcPeriodicStart Register

Register Name: HcPeriodicStatus

Offset: 0x440 Default Value: 0x0
Read/Write

Bit HCD | HC Default | Description

31:14 Reserved

PeriodicStart

After a hardware reset, this field is cleared. This is then set by
HCD during the HC initialization. The value is calculated roughly
as 10% off from HcFminterval. A typical value will be 0x2A3F
(0x3e67??). When HcFmRemaining reaches the value specified,
processing of the periodic lists will have priority over
Control/Bulk processing. HC will therefore start processing the
Interrupt list after completing the current Control or Bulk
13:0 R/W | R 0x0 transaction that is in progress.

HcLSThreshold Register

Register Name: HcLSThreshold
Offset: 0x444 Default Value: 0x0628
Read/Write
Bit HCD | HC Default | Description
31:12 Reserved
Lsfeshold
value which is compared to the
prior to initiating a Low Speed
he transaction is started only if FrameRemaining
. The value is calculated by
with the consideration of transmission and setup
0 R 0x0628 | overhead.
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HcRhDescriptorA Register

Register Name: HcRhDescriptorA

Offset: 0x448 Default Value:
Read/Write
Bit HCD | HC Default | Description

PowerOnToPowerGoodTime[POTPGT]

This byte specifies the duration HCD has to wait before
accessing a powered-on port of the Root Hub. It is
implementation-specific. The unit of time is 2 ms. The duration
31:24 | R/W | R 0x2 is calculated as POTPGT * 2ms.

23:13 Reserved

NoOverCurrentProtection
This bit describes how the overcurrent status for the Root Hub
ports are reported. When this bit is cleared, the
OverCurrentProtectionMode field specifies global ’r—port
reporting.

0 | Over-current status is reported c
downstream ports.

12 R/W | R 1 1 | No overcurrent protection sup,

OverCurrentProtectionMode

- . .
atus is reported collectively for all

eam ports.

11 R/W Over-current status is reported on per-port basis.

vice Type

This bit specifies that the Root Hub is not a compound device.
The Root Hub is not permitted to be a compound device. This
10 0x0 field should always read/write O.

PowerSwitchingMode

This bit is used to specify how the power switching of the Root
Hub ports is controlled. It is implementation-specific. This field
is only valid if the NoPowerSwitching field is cleared.

0 | All ports are powered at the same time.

1 | Each port is powered individually. This mode allows port
power to be controlled by either the global switch or
per-port switching. If the PortPowerControlMask bit is
set, the port responds only to port power commands
(Set/ClearPortPower). If the port mask is cleared, then
the port is controlled only by the global power switch
9 R/W | R 1 (Set/ClearGlobalPower).
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NoPowerSwithcing

These bits are used to specify whether power switching is
supported or ports are always powered. It is
implementation-specific. When this bit is cleared, the
PowerSwitchingMode specifies global or per-port switching.

0 Ports are power switched.

1 Ports are always powered on when the HC is powered
8 R/W | R 0 on.

NumberDownstreamPorts

These bits specify the number of downstream ports supported
by the Root Hub. It is implementation-specific. The minimum
number of ports is 1. The maximum number of ports
7:0 R R 0x01 supported.

HcRhDescriptorB Register

Register Name: HcRhDescriptorB Register ’
Offset: Ox44c Default Value:

Read/Write
Bit HCD | HC Default | Description

PortPowerControlMask

Ganged-power mask on Port #1.

Ganged-power mask on Port #2.

31:16 0x0 Bitl5 | Ganged-power mask on Port #15.

DeviceRemovable
Each bit is dedicated to a port of the Root Hub. When cleared,
the attached device is removable. When set, the attached
device is not removable.

Bit0 | Reserved

Bitl | Device attached to Port #1.

Bit2 Device attached to Port #2.

15:0 R/W | R 0x0 Bitl5 | Device attached to Port #15.
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HcRhStatus Register

Register Name: HcRhStatus Register

Offset: 0x450 Default Value:
Read/Write
Bit HCD | HC Default | Description

(write)ClearRemoteWakeupEnable
Write a ‘1’ clears DeviceRemoteWakeupEnable. Write a ‘0’ has
31 w R 0 no effect.

30:18 |/ / 0x0 Reserved

OverCurrentindicatorChang

This bit is set by hardware when a change has occurred to the
OverCurrentindicator field of this register. The HCD clears this
17 R/W | R 0 bit by writing a ‘1’ Writing a ‘0’ has no effect.

(read)LocalPowerStartusChange
The Root Hub does not support the local power status features,
thus, this bit is always read as ‘0’.

(write)SetGlobalPower

In global power mode (PowerSwitchingM
written to ‘1’ to turn on power
PortPowerStatus). In per-port
PortPowerStatus only on ports
16 R/W | R 0x0

(

T S atusChange bit as a resume event,

ettin ected interrupt.

0]|C StatusChange is not a remote wakeup event.

ConnectStatusChange is a remote wakeup event.

(write)SetRemoteWakeupEnable
Writing a ‘1’ sets DeviceRemoveWakeupEnable. Writing a ‘0’
15 0x0 has no effect.

4:2 Reserved
OverCurrentindicator

This bit reports overcurrent conditions when the global
reporting is implemented. When set, an overcurrent condition
exists. When cleared, all power operations are normal.

If per-port overcurrent protection is implemented this bit is
1 R R/W | 0x0 always ‘0’

(Read)LocalPowerStatus

When read, this bit returns the LocalPowerStatus of the Root
Hub. The Root Hub does not support the local power status
feature; thus, this bit is always read as ‘0.

0 R/W | R 0x0 (Write)ClearGlobalPower
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When write, this bit is operated as the ClearGlobalPower. In
global power mode (PowerSwitchingMode=0), This bit is
written to ‘1’ to turn off power to all ports (clear
PortPowerStatus). In per-port power mode, it clears
PortPowerStatus only on ports whose PortPowerControlMask
bit is not set. Writing a ‘0’ has no effect.

HcRhPortStatus Register

Register Name: HcRhPortStatus

Offset: 0x454 Default Value: 0x100
Read/Write

Bit HCD | HC Default | Description

31:21 |/ / 0x0 Reserved

PortResetStatusChange
This bit is set at the end of the 10-ms port reset signal. The
HCD writes a ‘1’ to clear this bit. Writing a ‘0’ has no ‘t

PortOverCurrentindicatorChange
This bit is valid only if overcurrent

0 | port reset is not complete w
nsa orted on a
ch

20 R/W | R/W | Ox0 1 | port reset is complete
a ‘1’ to clear this

19 R/W | R/W
et when the full resume sequence has been
ompleted. This sequence includes the 20-s resume pulse, LS
resychronization delay. The HCD writes a ‘1’ to clear this bit.
Writing a ‘0’ has no effect. This bit is also cleared when
ResetStatusChange is set.
0 | resume is not completed
1 R/W | R/W | 0x0 1 | resume completed
PortEnableStatusChange
This bit is set when hardware events cause the
PortEnableStatus bit to be cleared. Changes from HCD writes
do not set this bit. The HCD writes a ‘1’ to clear this bit. Writing
a ‘0’ has no effect.
0 | no change in PortEnableStatus
17 R/W | R/W | Ox0 1 | change in PortEnableStatus
ConnectStatusChange
16 R/W | R/W | 0x0 This bit is set whenever a connect or disconnect event occurs.
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The HCD writes a ‘1’ to clear this bit. Writing a ‘0" has no effect.
If

CurrentConnectStatus is cleared when a
SetPortReset,SetPortEnable, or SetPortSuspend write occurs,
this bit is set to force the driver to re-evaluate the connection
status since these writes should not occur if the port is
disconnected.

0 | no change in PortEnableStatus

1 | change in PortEnableStatus

Note: If the DeviceRemovable[NDP] bit is set, this bit is set
only

after a Root Hub reset to inform the system that the device is
attached.

15:10 |/ / 0x0 Reserved

(read)LowSpeedDeviceAttached
This bit indicates the speed of the device attached tﬁis ort.
When set, a Low Speed device is attached to this po en

clear, a Full Speed device is attached to th . This
valid only when the CurrentConnectStatu
0 | full speed device attached

low speed d

(?ClearP
H C tus bit by writing a ‘1’ to this

9 R/W | R/W | -

power switching implemented. This bit is cleared if an

ercurrent condition is detected. HCD sets this bit by writing
SetPortPower or SetGlobalPower. HCD clears this bit by
writing ClearPortPower or ClearGlobalPower. Which power
control  switches are enabled is determined by
PowerSwitchingMode and
PortPortControlMask[NumberDownstreamPort]. In  global
switching mode(PowerSwitchingMode=0), only
Set/ClearGlobalPower controls

this bit. In per-port power switching
(PowerSwitchingMode=1), if the
PortPowerControlMask[NDP] bit for the port is set, only
Set/ClearPortPower commands are enabled. If the mask is not
set, only Set/ClearGlobalPower commands are enabled. When
port power is disabled, CurrentConnectStatus,
PortEnableStatus, PortSuspendStatus, and PortResetStatus
8 R/W | R/W | Ox1 should be reset.
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0 port power is off
1 port power is on
(write)SetPortPower
The HCD writes a ‘1’ to set the PortPowerStatus bit. Writing a
‘0’ has no effect.
Note: This bit is always reads ‘1b’ if power switching is not
supported.
7:5 / / 0x0 Reserved
(read)PortResetStatus
When this bit is set by a write to SetPortReset, port reset
signaling is asserted. When reset is completed, this bit is
cleared when PortResetStatusChange is set. This bit cannot be
set if
CurrentConnectStatus is cleared.
0 port reset signal is not active '
1 port reset signal is active
(write)SetPortReset
The HCD sets the port reset signali " to this
Writing a ‘0’ has no effect. If Cu
this write doe ut instead sets
the driver that it
4 R/W | R/W | 0x0
en the Root Hub is configured in such a
asis. If per-port overcurrent reporting is not supported, this
is set to 0. If cleared, all power operations are normal for
this port. If set, an overcurrent condition exists on this port.
This bit always reflects the overcurrent input signal.
0 no overcurrent condition.
1 overcurrent condition detected.
(write)ClearSuspendStatus
The HCD writes a ‘1’ to initiate a resume. Writing a ‘0’ has no
3 R/W | R/W | 0x0 effect. A resume is initiated only if PortSuspendStatus is set.
(read)PortSuspendStatus
This bit indicates the port is suspended or in the resume
sequence. It is set by a SetSuspendState write and cleared
when
PortSuspendStatusChange is set at the end of the resume
interval. This bit cannot be set if CurrentConnectStatus is
2 R/W | R/W | 0x0 cleared. This bit is also cleared when PortResetStatusChange is
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set at the end of the port reset or when the HC is placed in the
USBRESUME state. If an upstream resume is in progress, it
should propagate to the HC.

0 port is not suspended
1 port is suspended
(write)SetPortSuspend
The HCD sets the PortSuspendStatus bit by writing a ‘1’ to this
bit. Writing a ‘0’ has no effect. If CurrentConnectStatus is
cleared, this write does not set PortSuspendStatus; instead it
sets ConnectStatusChange. This informs the driver that it
attempted to suspend a disconnected port.
(read)PortEnableStatus
This bit indicates whether the port is enabled or disabled. The
Root Hub may clear this bit when an overcurrent condition,
disconnect event, switched-off power, or operational bus error
such as babble is detected. This change aI‘:auses
PortEnabledStatusChange to be set. HCD sets thi by
writing SetPortEnable and clears it by writi
This bit cannot be set when CurrentCon
s no effect. If CurrentConnectStatus is cleared, this write
s not set PortEnableStatus, but instead sets
ConnectStatusChange. This informs the driver that it
0x0 attempted to enable a disconnected Port.
(read)CurrentConnectStatus
This bit reflects the current state of the downstream port.
0 No device connected
1 Device connected
(write)ClearPortEnable
The HCD writes a ‘1’ to clear the PortEnableStatus bit. Writing
‘0’ has no effect. The CurrentConnectStatus is not affected by
any write.
Note: This bit is always read ‘1’ when the attached device is
R/W | R/W | Ox0 nonremovalble(DviceRemoveable[NumberDownstreamPort]).

Copyright © 2014 Allwinner Technology Co.,Ltd. All Rights Reserved. Page 540



“Allwinner

Technology

USB Host Special Requirement

USB Host Clock Requirement
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Name Description

HCLK System clock (provided by AHB bus clock). This clock needs to be >30MHz.
CLK60OM Clock from PHY for HS SIE, is constant to be 60MHz.

CLK48M Clock from PLL for FS/LS SIE, is constant to be 48MHz.
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7.7 Digital Audio Interface

7.7.1 Overview

The Digital Audio Interface can be configured as 12S interface or PCM interface.

When configured as I2S interface, it can support the industry standard format for 12S, left-justified, or
right-justified. PCM is a standard method used to digital audio for transmission over digital communication
channels.

It supports linear 13 or 16-bits linear, or 8-bit u-law or A-law companded sample formats at 8K samples/s and
can receive and transmit on any selection of four of the first four slots following PCM_SYNC.

It includes the following features:
*  12S or PCM configured by software
¢ Full-duplex synchronous serial interface

e  Master / Slave Mode operation configured by software '

e  Audio data resolutions of 16, 20, 24

e  |2S audio data sample rate from 8KHz to 192KHz \
le

e |2S Data format for standard 12S, Left Justified and Right Justified

e 12S supports 2-channel output and 2-channel input

e PCM supports linear sample (8-bits or 16-bits), 8-bits u-law an aw pa

. One 128x24-bits FIFO for data transmit, one 24-bit or data re e
e Programmable FIFO thresholds

. Interrupt and DMA support '

e Two 32-bits counters for

sync licati
e Loopback mode for te
e 2 sets of digital audio i ce
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7.7.2 Block Diagram

The digital audio interface block diagram is shown below:

o) =
' > IJU> Audio_PLL
3 = —
el o | =
Y
BCLK
. Clock
Register bivide [ Im,,,,,}
APB 3 3
o MCLK vy |
128x24- 125 g 125_SCLK/PCM_CLK
bit i« [T "l Engine
RX FIFO K M IZS_LBC/PCM_SYNC
0" il
N X 125_SBO/PCM_OUT
64x24-bits : >
TX FIFO > PCM < > PCM
Codec Engine

&\"‘6
cO
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7.7.3 Digital Audio Interface Timing Diagram

12S_LRC Left Cf fnnel {§ / Right§ fannel -
es_scik /0 e
los_sporspi /msB  §{ s\ vsB ) §§ s\

Standard I12S Timing Diagram

Figure 7.7-2 Standard 12S Timing Diagram

[2S_LRC Left Cs gmnel SS—\ Right(ﬂannel

2s_sclk /S5
12S_SDO/SDI (Crse\ ({ /wsB §

Left-justified 12S Timing Diagram

Figure 7.7-3  Left-justified 12S Timing Diagram

Right-justified 12S Timing Diagram

igure 7.7-4 Right-justified 12S Timing Diagram

PCM= C 2 Clocks
PCM_CLK
PCM_OUT 1 2 3 4 5 6 7 8

Pev N I T (2 (3 (4 (5 (6 ) 7 ( & (IO

PCM Long Frame SY NC Timing Diagram (8-bits Companded Sample Example)
Figure 7.7-5 PCM Long Frame SYNC Timing Diagram
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PCM_SYNC
ST N AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVA
PCM_OUT (T X(2)(3)(A (5 (6 (7 (8 (9 )(IO(T(1 (A3 L )(TE)(TE)

VY Undeine SRENENEDEDED EDEDED EVEDED EIENEDED! Undein

PCM Short Frame SY NC Timing Diagram (16-bits sample example)
Figure 7.7-6  PCM Short Frame SYNC Timing Diagram
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7.7.4 Digital Audio Interface Register List
Module Name Base Address
DAO 0x01C22000
DAl 0x01C22400
Register
Name Offset Description
DA _CTL 0x00 Digital Audio Control Register
DA_FATO 0x04 Digital Audio Format Register 0
DA_FAT1 0x08 Digital Audio Format Register 1
DA_TXFIFO 0x0C Digital Audio TX FIFO Register
DA_RXFIFO 0x10 Digital Audio RX FIFO Register
DA_FCTL 0x14 Digital Audio FIFO Control Register
DA_FSTA 0x18 Digital Audio FIFO Status Register
DA_INT 0x1C Digital Audio Interrupt Control Register '
DA_ISTA 0x20 Digital Audio Interrupt Status Register
DA_CLKD 0x24 Digital Audio Clock Divide Register
DA_TXCNT 0x28 Digital Audio RX Sample Counter Regis
DA_RXCNT 0x2C Digital Audio TX Sample Count
DA_TXCHSEL | 0x30 Digital Audio TX Channe |
DA_TXCHMAP | 0x34 Digital Audio
DA_RXCHSEL | 0x38 D' ital AudjgsRX GhannelSele
DA_RXCHMAP | 0x3C gl al Audio

o‘\&
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7.7.5 Digital Audio Interface Register Description

Digital Audio Control Register

Register Name: DA_CTL

Offset: 0x00 Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
3.9 |/ / /
SDO_EN
0: Disable
R/W 0 1: Enable
/ / /
ASS

Audio sample select when TX FIFO under run

0: Sending zero

6 R/W 0 1: Sending last audio sample '
MS

Master Slave Select
0: Master

5 R/W 0 1: Slave

4 R/W 0 1: PCM Inte

1: ack test
WheR set ‘1’, connecting the SDO with the SDI in Master
mode.

TXEN

Transmitter Block Enable

0: Disable

1: Enable

RXEN

Receiver Block Enable

0: Disable

1 R/W 0 1: Enable

GEN

Globe Enable

A disable on this bit overrides any other block or channel

enables.
0: Disable
0 R/W 0 1: Enable
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Digital Audio Format Register 0

Offset: Ox04

Register Name: DA_FATO
Default Value: 0x0000_000C

Bit

Read/Write

Default/Hex

Description

31:8

/

/

/

R/W

LRCP

Left/ Right Clock Parity
0: Normal

1: Inverted

In DSP/ PCM mode

0: MSB is available on 2nd BCLK rising edge after LRC rising
edge

1: MSB is available on 1st BCLK rising edge after LRC rising
edge

R/W

BCP
BCLK Parity
0: Normal

&

1: Inverted

5:4

R/W

‘o: 24-b

SR

Sample Resolution

00: 16-bits

01: 20-bits e

ese
W

ect Size
00: CLK
01: 20 BCLK
10: 24 BCLK
11: 32 BCLK

FMT

Serial Data Format

00: Standard 12S Format
01: Left Justified Format
10: Right Justified Format
11: Reserved

Digital Audio Format Register 1

Offset: 0x08

Register Name: DA_FAT1
Default Value: 0x0000_4020

Bit

Read/Write

Default/Hex

Description

31:15

/

/

/
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R/W

PCM_SYNC_PERIOD

PCM SYNC Period Clock Number
000: 16 BCLK period

001: 32 BCLK period

010: 64 BCLK period

011: 128 BCLK period

100: 256 BCLK period

Others : Reserved

11

R/W

PCM_SYNC_OUT

PCM Sync Out

0: Enable PCM_SYNC output in Master mode

1: Suppress PCM_SYNC whilst keeping PCM_CLK running.
Some Codec utilize this to enter a low power state.

10

R/W

PCM Out Mute
Write 1 force PCM_OUT to O

R/W

MLS

MSB / LSB First Select
0: MSB First

1: LSB First

R/W

7:6

SEXT
Sign Extend (only for 16 bits slo

bit is 1, the unused bits are both sign

S|
Slot Index

00: the 1st slot
01: the 2nd slot
10: the 3rd slot
11: the 4th slot

R/W

SW

Slot Width

0: 8 clocks width

1: 16 clocks width

Notes: For A-law or u-law PCM sample, if this bit is set to
1, eight zero bits are following with PCM sample.

R/W

SSYNC

Short Sync Select

0: Long Frame Sync

1: Short Frame Sync

It should be set ‘1’ for 8 clocks width slot.
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R/W

RX_PDM
PCM Data Mode

00: 16-bits Linear PCM
01: 8-bits Linear PCM
10: 8-bits u-law

11: 8-bits A-law

1:0

R/W

TX_PDM
PCM Data Mode

00: 16-bits Linear PCM
01: 8-bits Linear PCM
10: 8-bits u-law

11: 8-bits A-law

Digital Audio TX FIFO register

Offset: Ox0C

Register Name: DA_TXFIFO
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
TX_DATA
TX Sample
Transmitting left, right chann
written this register one b
31:0 w 0 data is first@nd the

Digital Audio RX FIFO r€§ister

Offset: 0x10

Bit

Read/Wri

er N _RXFIFO
D Value: 0x0000_0000
Description
RX_DATA
RX Sample

Host can get one sample by reading this register. The left
channel sample data is first and then the right channel

sample.

Digital Audio FIFO Control Register

Offset: Ox14

Register Name: DA_FCTL
Default Value: 0x0004_00FO0

Bit Read/Write | Default/Hex | Description
FIFOSRC
TX FIFO source select
0: APB bus
31 R/W 0 1: Analog Audio CODEC
30:26 |/ / /
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FTX

25 R/W 0 Write ‘1’ to flush TX FIFO, self clear to ‘0.
FRX

24 R/W 0 Write ‘1’ to flush RX FIFO, self clear to ‘0’.

23:19 |/ / /
TXTL
TX FIFO Empty Trigger Level
Interrupt and DMA request trigger level for TXFIFO
normal condition

18:12 | R/W 40 Trigger Level = TXTL

11:10 |/ / /
RXTL
RX FIFO Trigger Level
Interrupt and DMA request trigger level for RXFIFO
normal condition

9:4 R/W F Trigger Level = RXTL+ 1

/ / / &
TXIM
TX FIFO Input Mode (Mode 0, 1)
0: Valid data at the MSB of TXFIFO regi
1: Valid data at the LSB of TXFIE@ifegiste
‘ sam
2 R/W 0

anding received sample sign bit at MSB of
FIFO register.

10: Truncating received samples at high half-word of
DA_RXFIFO register and low half-word of DA_RXFIFO
register is filled by ‘0".

11: Truncating received samples at low half-word of
DA_RXFIFO register and high half-word of DA_RXFIFO
register is expanded by its sign bit.

Example for 20-bits received audio sample:

Mode 0: RXFIFO[31:0] = {FIFO_0[19:0], 12’h0}

Mode 1: RXFIFO[31:0] = {12{FIFO_O[19]}, FIFO_0O[19:0]}
Mode 2: RXFIFO[31:0] = {FIFO_O[19:4], 16’h0}

1.0 R/W 0 Mode 3: RXFIFO[31:0] = {16{FIFO_O[19], FIFO_0[19:4]}
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Digital Audio FIFO Status Register

Register Name: DA_FSTA

Offset: 0x18 Default Value: 0x1080_0000
Bit Read/Write | Default/Hex | Description
31:29 |/ / /

TXE

TX FIFO Empty
0: No room for new sample in TX FIFO
1: More than one room for new sample in TX FIFO (>= 1

28 R 1 word)
2724 |/ / /
TXE_CNT
23:16 | R 80 TX FIFO Empty Space Word Counter
15:9 / / /

RXA &

RX FIFO Available
0: No available data in RX FIFO
1: More than one sample in RX FIFO

/ /
RXA_CNT

6:0 R 0

Digital Audio DMA

D alue: 0x0000_0000
Description

/

TX_DRQ

TX FIFO Empty DRQ Enable
0: Disable

1: Enable

TXUI_EN

TX FIFO Under run Interrupt Enable

0: Disable

6 R/W 0 1: Enable

TXOI_EN

TX FIFO Overrun Interrupt Enable

0: Disable

1: Enable

When set to ‘1, an interrupt happens when writing new
5 R/W 0 audio data if TX FIFO is full.

R/W 0 TXEI_EN

Offset: 0x1C
Bit Read/Wri
31:8
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TX FIFO Empty Interrupt Enable

0: Disable
1: Enable

RX_DRQ

RX FIFO Data Available DRQ Enable

0: Disable

1: Enable

When set to ‘1’, RXFIFO DMA Request line is asserted if
3 R/W 0 Data is available in RX FIFO.

RXUI_EN

RX FIFO Under run Interrupt Enable
0: Disable

2 R/W 0 1: Enable

RXOI_EN
RX FIFO Overrun Interrupt Enable
0: Disable

1 R/W 0 1: Enable ‘

RXAI_EN
RX FIFO Data Available Interrupt Enabl
0: Disable
1: Enable

0 R/W 0

Offset: 0x20

Bit Read/Write

31:7 /
TX FIFO Under run Pending Interrupt
0: No Pending Interrupt

6 0 1: FIFO Under run Pending Interrupt
TXO_INT
TX FIFO Overrun Pending Interrupt
0: No Pending Interrupt
1: FIFO Overrun Pending Interrupt

5 R/W 0 Write ‘1’ to clear this interrupt
TXE_INT
TX FIFO Empty Pending Interrupt
0: No Pending IRQ
1: FIFO Empty Pending Interrupt
Write ‘1’ to clear this interrupt or automatic clear if

4 R/W 1 interrupt condition fails.

3:2 / / /

2 R/W 0 RXU_INT
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RX FIFO Under run Pending Interrupt
0: No Pending Interrupt
1:FIFO Under run Pending Interrupt
Write 1 to clear this interrupt

RXO_INT

RX FIFO Overrun Pending Interrupt
0: No Pending IRQ

1: FIFO Overrun Pending IRQ

1 R/W 0 Write ‘1’ to clear this interrupt

RXA_INT

RX FIFO Data Available Pending Interrupt

0: No Pending IRQ

1: Data Available Pending IRQ

Write ‘1’ to clear this interrupt or automatic clear if
0 R/W 0 interrupt condition fails.

Digital Audio Clock Divide Register 4

Register Name: DA_CLKD
Offset: 0x24 Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description

31:8 / / /

MCLKO_E
0: Disable MG

*: Enabl

7 R/W 0

ivide Ratio from MCLK
000: Divide by 2 (BCLK = MCLK/2)
001: Divide by 4

010: Divide by 6

011: Divide by 8

100: Divide by 12

101: Divide by 16

110: Divide by 32

6:4 R/W 0 111: Divide by 64

MCLKDIV

MCLK Divide Ratio from Audio PLL Output
0000: Divide by 1

0001: Divide by 2

0010: Divide by 4

0011: Divide by 6

0100: Divide by 8

3:0 R/W 0 0101: Divide by 12
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0110: Divide by 16
0111: Divide by 24
1000: Divide by 32
1001: Divide by 48
1010: Divide by 64
Others : Reserved

Digital Audio TX Counter register

Offset: 0x28

Register Name: DA_TXCNT
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:0

R/W

TX_CNT

TX Sample Counter

The audio sample number of sending into TXFIFO. When
one sample is put into TXFIFO by DMA or by host 10, the
TX sample counter register increases by on e TX

sample counter register can be set to any initial

any time. After been updated by th
counter register should count on base

Digital Audio RX Counter registe

Offset: 0x2C

Bit

Read/Write

dio sample number of writing into RXFIFO. When
one sample is written by Digital Audio Engine, the RX
sample counter register increases by one. The RX sample
counter register can be set to any initial valve at any time.
After been updated by the initial value, the counter
register should count on base of this initial value.

Digital Audio TX Channel Select register

Offset: 0x30

Register Name: DA_TXCHSEL
Default Value: 0x0000_0001

Bit Read/Write | Default/Hex | Description

31:3 |/ / /
TX_CHSEL
TX Channel Select
0: 1-ch

2:0 R/W 1 1:2-ch
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2:3-ch
3:4-ch

Interfaces

Digital Audio TX Channel Mapping Register

Offset: 0x34

Register Name: DA_TXCHMAP
Default Value: 0x7654_3210

Bit

Read/Write

Default/Hex

Description

31:15

/

/

/

14:12

R/W

3

TX_CH3_MAP

TX Channel3 Mapping
000: 1* sample

001: 2™ sample

010: 3 sample

011: 4™ sample

100: 5™ sample

101: 6™ sample

110: 7™ sample

111: 8™ sample

11

/

10:8

R/W

TX_CH2_MAP
TX Channel2 Mapping

111: 8™ sample

/

TX_CH1_MAP
TX Channell Mapping

000:
001:
010:
011:
100:
101:
110:
111:

1% sample
2" sample
3" sample
4™ sample
5™ sample
6™ sample
7" sample
8™ sample

/

R/W

TX_CHO_MAP
TX Channel0 Mapping
000: 1* sample
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001: 2" sample
010: 3" sample
011: 4™ sample
100: 5™ sample
101: 6™ sample
110: 7™ sample
111: 8™ sample

Digital Audio RX Channel Select register

Register Name: DA_RXCHSEL
Offset: 0x38 Default Value: 0x0000_0001

Bit Read/Write | Default/Hex | Description

31:3 / / /

RX_CHSEL
RX Channel Select
0: 1-ch
1: 2-ch
2:3-ch
3:4-ch
2:0 R/W 1 Others: Reserved

Offset: 0x3C

Bit Read/Write

31:15 |/

14:12 | R/W _CR3_
RX Channel3 Mapping
000: 1* sample
001: 2™ sample
010: 3 sample
011: 4™ sample
Others: Reserved

11 / / /

10:8 R/W 2 RX_CH2_MAP
RX Channel2 Mapping
000: 1* sample
001: 2™ sample
010: 3 sample
011: 4™ sample
Others: Reserved

/ / /
6:4 R/W 1 RX_CH1_MAP
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RX Channell Mapping
000: 1* sample

001: 2™ sample

010: 3 sample

011: 4™ sample
Others: Reserved

/ / /

2:0 R/W 0 RX_CHO_MAP

RX Channel0 Mapping
000: 1* sample

001: 2™ sample

010: 3 sample

011: 4™ sample
Others: Reserved
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7.7.6 Digital Audio Interface Special Requirement

Digital Audio Interface Pin List

Port Name | Width | Direction(M) | Description

DA_BCLK 1 IN/OUT Digital Audio Serial Clock

DA_LRC 1 IN/OUT Digital Audio Sample Rate Clock/ Sync
DA _SDO 1 ouT Digital Audio Serial Data Output
DA_SDI 1 IN Digital Audio Serial Data Input

Digital Audio Interface MCLK and BCLK

The Digital Audio Interface can support sampling rates from 128fs to 768fs, where fs is the audio sam

frequency typically 32kHz, 44.1kHz, 48kHz or 96kHz. For different sampling frequency, the tables list t
coefficient value of MCLKDIV and BCLKDIV.

Sampling Rate(kHz) 128fs | 192fs 256fs 384fs
8 24 16 12 8
16 12
32 6
64 X
128 X X
12 16 X
24 X
48 X
96 X
X
Serial Frequency
192fs 256fs 384fs 512fs 768fs
X 8 X 4 X
X 4 X 2 X
441 4 X 2 X 1 X
88.2 2 X 1 X X X
176.4 1 X X X X X
MCLKDIV value for 22.5792 MHz Audio Serial Frequency
Word Select
Size 128fs | 192fs 256fs 384fs 512fs 768fs
16 4 6 8 12 16 X
24 X 4 X 8 X 16
32 2 X 4 6 8 12
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BCLKDIV value for Different Word Select Size

Digital Audio Interface Clock Source and Frequency

There are two clocks for Digital Audio Interface. One is from APB bus and one is from Audio PLL.

Name Description

Audio_PLL 24.576Mhz or 22.528Mhz generated by Audio PLL

APB_CLK APB bus system clock. In 12S mode, it is requested >= 0.25 BCLK. In PCM mode,
it is requested >= 0.5 BCLK.
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7.8 Reduced Serial Bus

7.8.1 Overview

The RSB™ (Reduced Serial Bus) is a push-pull two wire bus developed by Allwinner Technology that supports
multiple devices. It supports speed up to 20MHz.

It features:

e  Support industry-standard AMBA Peripheral Bus (APB) and it is fully compliant with the AMBA
Specification, Revision 2.0.

e Support speed up to 20MHz with lower power consumption

e Support Push-Pull bus

e  Support Host mode

e Support multiple devices ' @

e  Support programmable output delay of CD signal \

e Support parity check for address and data transmission

et
O
cov
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7.8.2 RSB Bus Topology

The bus topology is showed below:

Host

CK
CcD

Devicel Device2 Device3

Figure 7.8-1 RSB Bus Topology
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Glossary

A specification for the encryption of electronic data established
AES Advanced Encryption Standard by the U.S. National Institute of Standards and
Technology (NIST) in 2001

An adaptive system found in electronic devices that
automatically controls the gain of a signal: the average output

AGC Automatic Gain Control . ] ] ) ]
signal level is fed back to adjust the gain to an appropriate
for a range of input signal levels.
) A bus protocol introduced in Advanceds Microc Bus
AHB AMBA High-speed Bus . . .
Architecture version 2 published by ARM Lt

APB is designed for low ban

APB Advanced Peripheral Bus an address and data p imi much reduced,

AVS Audio Video Standard pression standard for digital audio and video

C ;
R R The CIR (Consumer IR) interface is used for remote control
stmer
0 through infra-red light

) A type of hash function used to produce a checksum in order to
Cyclic Redundancy Check ) o
detect errors in data storage or transmission

The hardware block that interfaces with different image sensor

interfaces and provides a standard output that can be used for
Csl CMOS Sensor Interface subsequent image processing
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DES

DEU

DLL

DRC

DVFS

EHCI

eMMC

FBGA

Data Encryption Standard

Detail Enhancement Unit

Delay-Locked Loop
Dynamic Range Compression

Dynamic Voltage and
Frequency Scaling

&

Enhanced Contro

th
dded Multi-Media Card

Fine Ball Grid Array

Glossary

A previously predominant algorithm for the encryption of
electronic data

A unit used for display engine frontend data post-processing

A digital circuit similar to a phase-locked loop (PLL), with the
main difference being the absence of an internal
voltage-controlled oscillator, replaced by a delay line

It reduces the volume of loud sounds or amplifies quiet sounds

by narrowing or "compressing" an audio signal's dynamic r.

Dynamic voltage scaling is a power
where the voltage used in a com
decreased, depending on circumstance
scaling is a technique ueneylPof a
microprocessor can be auto adjuste e fly so that
the power consumpti eat by the chip can be

reduced. These twolare often use ther to save power in

mobile de 9

The register-level interface for a Host Controller for the USB
Revision 2.0.

An architecture consisting of an embedded storage solution
with MMC interface, flash memory and controller, all in a small
BGA package

FBGA is based on BGA technology, but comes with thinner
contacts and is mainly used in SoC design
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GIC Generic Interrupt Controller
|
IEP Image Enhancement Processor
12S 1S
L
LSB Least Significant Bit

Low Resolution Analog to

KEYADC

Digital Converter

\

MIPI DSI IPRDisplay'Serial Interface

Most Significant Bit

National Television  System
NTSC _
Committee

Glossary

A centralized resource for supporting and managing interrupts
in a system that includes at least one processor

A unit used for the improvement of digital image quality,

including DEU, DRC, SAT.

An electrical serial bus interface standard used for connecting
digital audio devices together

The bit position in a binary integer givirﬁe units
determining whether the number is

or
sometimes referred to as t-mo d
convention in positional n of writi
digits further to the right.

Am uIe@cr fer analog signals to digital signals

s significant

specification by  the Mobile  Industry  Processor
Interface (MIPI) Alliance aimed at reducing the cost of display
sub-systems in a mobile device

The bit position in a binary number having the greatest value,
which is sometimes referred to as the left-most bit due to the
convention in positional notation of writing more significant
digits further to the left

An analog television system that is used in most of North
America, and many other countries
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0
A register-level interface that enables a host controller for USB
OHCI Open Host Controller Interface  or FireWire hardware to communicate with a host controller
driver in software
A feature of visual devices like VCRs and DVD players that
0sD On-Screen Display displays program, position, and setting data on a connected TV
or computer display
P
. . An analogue television color encoding system used in broad
PAL Phase Alternating Line o . .
television systems in many countries
PCM Pulse Code Modulation A method used to digitally represent sam
PID Packet Identifier

&

R
RSB Reduc rial B

push-pull two wire bus invented by Allwinner Technology

that supports speed up to 20MHz.

S
A synchronous serial data link standard named by Motorola
Synchronous Peripheral that operates in full duplex mode. Devices communicate in
Interface master/slave mode where the master device initiates the data
frame
T
TP Touch Panel A human-machine interactive interface
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A data stream defined by 1S013818-1, which consists of one or
more programs with video and audio data.

TS Transport Stream

A dual-role controller, which supports both Host and Device
USB OTG Universal Serial Bus On-The-Go  functions and is fully compliant with the On-The-Go

Supplement to the USB 2.0 Specification, Revision 1.0a
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Allwinner Website

How To Reach Us

Allwinner Website
www.allwinnertech.com

For Service:
service@allwinr@
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