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Chapter 1

About This Document

The Allwinner A33 processor is a remarkably power efficient quad-core mobile application processor that is
constructed on the basis of ARM Cortex -A7 CPU and Mali400MP2 GPU architecture, and features all the
optimizations and enhancements Allwinner has made for mobile application.

This user manual of A33 processor is intended to be used by board-level produethdesignérs and product
software developers. This manual assumes that the reader has a background in_computer enginéering and/or
software engineering and understands concepts of digital system design, microprécessor architecture, Input /
Output (I/0) devices, industry standard communication and device interfaecegprotocols.
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Chapter 2

Platform Introduction

This chapter provides a brief introduction of the quad-core A33 processor.
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2.1 Overview

The Allwinner A33 is a remarkably power-efficient quad-core mobile application processor that based on ARM
Cortex™-A7 CPU together with Mali400MP2 GPU architecture. It also outperforms its competitors in terms of
total system cost, and enables excellent user experience without compromising the battery life.

Main features of A33 include:

CPU architecture: A33 is based on quad-core Cortex™-A7 CPU architecture to deliver superior system
performance as well as optimized battery life experience, in that Cortex"™-A7 is the most power efficient CPU
core ARM'’s ever developed;

Graphic: A33 adopts the extensively implemented and technically mature Mali400MP2 GPU to provide end
users with optimal experience in web browsing, video playback and games; OpenGL ES 2.0 and OpenVG 1.1
standards are supported;

Video Engine: A33 supports high-definition 1080P video processing, and supports various mainstream video
standards such as H.264, VP8, MPEG 1/2/4, JPEG/MIJPEG, etc;

Display: A33 supports CPU/RGB/LVDS LCD interface up to 1280x800 resolution. Four-lane MIPRI DSI*(Display
Serial Interface) is integrated as well, supporting MIPI DSI V1.01 and MIPI D=PHY V1.00;

Image: A33 supports a parallel CMOS sensor interface up to 5M resolution.

Thanks to its advanced system design and outstanding softwaregptimization, the A33 is capable of providing
top-notch system performance with leng-lasting/battery) life.experience: in addition to its energy-efficient
Cortex™-A7 CPU architecture, advanced faBrication process, video acceleration hardware, DVFS technology
support and high system integration#A33 also featuréssa unique Talking Standby Mode where the processor
can be inactive during voice callsito provide end users with ultra-long battery life experience. Additionally,
Allwinner A33 features high system integration with a wide range of integrated 1/Os like 4-lane MIPI DSI, LVDS,
USB OTG/HOST, SD/MMC), 12S/PCM, thus significantly reducing system components required in design to
simplify product design and reduce total system costs.
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2.2 System Features

2.2.1 ARM CPU Architecture

The quad-core A33 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

256KB L1 cache and shared 512KB L2 cache

Support DVFS with independent power domain
: 6
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2.2.2 Mali400MP2 GPU

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

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 13
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2.2.3 Memory Subsystem

This section includes:

o Boot ROM

. SDRAM

e NAND Flash

e  SD/MMC interface

Boot ROM

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

SDRAM

e Support 2GB address space

e Support 16-bit bus width

e  Support DDR3 /DDR3L SDRAM

e Support Memory Dynamic Frequency'Scale

e Support two ranks

e  Support 16 address signal lines and 3 bank signal linés

NAND Flash

e Comply to ONFl2:3: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

SD/MMC Interface

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

e Support three SD/MMC controllers

e Support SDIO interrupt detection

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

This section includes:
. Timer

e  High Speed Timer

U RTC
. GIC
U DMA
. CCu
. PWM
Timer

e Support two timers: clock source can be switched over 24MHz and 32768H

e Support two 33-bit AVS counters

e  Support one 64-bit system counter from 24MHz
e Support watchdog to generate reset signal or interrupts 0

: : ®
High Speed Timer
e Clock source is fixed to AHB, an re-\ rom 1to 16
e Support 56-bit counterO

ck features: second/minute/hour/day/month/year
768Hz clock fanout

GIC

e Support 16 SGls, 16 PPIs and 128 SPIs
e Support ARM architecture security extensions
e  Support ARM architecture virtualization extensions

e Support single processor and multiprocessor environments

Copyright © 2014 Allwinner Technology. 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 10 address modes

CCuU

e 11PLLs
e 24MHz oscillator, a 32768Hz oscillator and an on-chip RC oscillator

PWM
: 6\
e 2 PWM outputs

e Support cycle mode and pulse mode
e  The pre-scale is from 1 to 16

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

SS

e Support Symmetrical Algorithm: AES, DES, 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 AES/DES/3DES

e Support 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. All Rights Reserved. Page 17
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2.2.6 Display Subsystem

This section includes:
. Display engine
e Video output

Display Engine

. Four movable layers, each layer size up to 2048x2048 pixels

. 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 'up to 1280x800 resolution
¢ Integrated 4-lane MIPI DSI interface up to 1280x800 resolution
-- Support MIPI DSI V1.014and D-PHY\A1.00

Quad-core A33

-- Support command mode and'video mode (non-burst mode with sync pulses, non-burst mode with sync

event and burst mode)
e  Support RGB666 dither function

Copyright © 2014 Allwinner Technology. All Rights Reserved.
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2.2.7 Video Engine

Video Decoding

e  Support video playback up to 1920x1080@60ps
¢  Support multi-format video playback, including MPEG122, 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
e 4x2 scaling ratio: from 1/16 to 64 arbitrary non-integer ratio \

A
" .\66
C
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2.2.8 Video Input

CSl

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

¢ Maximum video capture resolution to 1080p@30fps
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2.29 Audio Subsystem

Analog Audio Codec

. Support stereo audio DAC
--Up to 100dB SNR
-- 8KHz to 192KHz DAC sample rate
e  Stereo audio ADC
--Up to 92dB SNR
-- 8KHz ~ 48KHz ADC sample rate
e 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
e Support two analog audio outputs
-- One stereo or differential capless headphone output
-- One differential earpiece output
e Support talking standby mode, where the application processor remains inactive during voice call
application
e Support Dynamic Range Controller adjusting the DAC playback output(DRC)
e  Support Automatic Gain Control adjusting the/ADC recording output(AGC)
¢  Two PCM interface connected with BB and BT
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2.2.10 External Peripherals

This section includes:

USB 2.0 DRD
USB HOST
KEYADC

Digital Audio
UART

SPI

Open-drain TWI
RSB™

USB 2.0 DRD

Support High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps), and Low-Speed (LS, 1.5-Mbps)“in Host

mode
Support High-Speed (HS, 480-Mbps) and Full-Speed (FS, 12-Mbps) in Device. mode

Support up to 5 user-configurable endpoints forBulk, Isoghronous, Control and Interrupt

Support the embedded DMA

USB Host

EHCI/OHCI-compliant hasts
USB2:0:RPHY and HSIC

KEYADE

6-bit resolution

Digital Audio

Support two 12S5/PCM compliant digital audio interfaces for modem and BT
12S supports 2 channels output and 2 channels input

PCM supports linear sample(8-bit or 16-bit), 8-bit u-law and A-law companded sample

Copyright © 2014 Allwinner Technology. All Rights Reserved.
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UART

e Six UART controllers
e  FIFO size up to 64 bytes
e Support speed up to 3MHz

SPI

e  Two SPI controllers with one CS signal
e Master/Slave configurable
*  Polarity and phase of the chip select(SPI_SS) and SPI_Clock(Pl_SCLK) are configurable

TWI g \
e  Support four TWIs

¢ One dedicated TWI for CSI

e Support speed up to 400Kb/s 0

° e
RSB
e Support speed up to 20MHz \
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2.2.11 Power Management

e  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

Quad-Core CPU
ARM Cortex-A7 ARM Cortex-A7

ARM Cortex-A7 ARM Cortex-A7

System

GPU
Interrupt Controller Audio Codec

Timer/High Speed Timer ARM Malid00Mp2

RTC/3 PWM

ol LA Display Engine § Video Engine

Security System

Connectivity Display Interface y a0

USB DRD/USB HOST/HSIC 1S

3 SD/MMC Memory

CPU/RGRILCP
2SPI/4ATWI/6' .I/RSB DDR3/DDR3L

2125/PC ¢..21 DSI NAND Flash

A33 Block Diagram
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Chapter 3

System

This chapter introduces the A33 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.

X\O
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3.1 Memory Map

Module CPUX Address Size(Bytes)
SRAM Al 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
VE SRAM 0x0000 4000---0x0000 FFFF 48K
SRAM Controller 0x01CO0 0000---0x01CO OFFF 4K
DMA 0x01CO0 2000---0x01CO 2FFF 4K
NDFC 0x01C0 3000---0x01CO 3FFF 4K
LCD 0x01C0 C000---0x01CO CFFF 4K
VE 0x01C0 EO00---0x01CO EFFF 4K
SD/MMC 0 0x01C0 FO00---0x01CO FFFF 4K
SD/MMC 1 0x01C1 0000---0x01C1 OFFF 4K
SD/MMC 2 0x01C1 1000---0x01C1 1FFF 4K
/ 0x01C1 2000---0x01C1 2FFF 4K
SS 0x01C1 5000---0x01C1 5FEF 4K
/ 0x01C1 7000---0x01C1.7ZFFF /
/ 0x01C1/8000---0x01C1 8FFF /
USB OTG 0x01C1 9000---0x01C1 9FFF 4K
USB EHCIO/OHCIO 0x04C1 AOQOD---0x01C1 AFFF 4K
/ 0x01C1 CO00---0x01C1 CFFF 4K
CCuU 0x01C2 0000---0x01C2 O3FF 1K
/ 0x02C2 0400---0x01C2 O7FF 1K
PIO 0x01C2 0800---0x01C2 OBFF 1K
TIMER 0x01C2 0C00---0x01C2 OFFF 1K
PWM 0x01C2 1400---0x01C2 17FF 1K
DAUDIO-0 0x01C2 2000---0x01C2 23FF 1K
DAUDIO-1 0x01C2 2400---0x01C2 27FF 1K
KEYADC 0x01C2 2800---0x01C2 2BFF 1K
AUDIO 0x01C2 2C00---0x01C2 33FF 2K
SID 0x01C2 3800---0x01C2 3BFF 1K
THERMAL SENSOR 0x01C2 5000---0x01C2 53FF 1K
UARTO 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

Copyright © 2014 Allwinner Technology. All Rights Reserved.
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TWIO 0x01C2 AC00---0x01C2 AFFF 1K
TWI 1 0x01C2 BO0O0---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 5FFF 4K
/ 0x01C6 7000---0x01C6 7FFF /
SPIO 0x01C6 8000---0x01C6 8FFF 4K
SPI1 0x01C6 9000---0x01C6 9FFF 4K
/ 0x01C6 A000---0x01C6 AFFF 4K
/ 0x01C6 BOO0---0x01C6 BFFF 4K
SCU REGISTERS 0x01C8 0000 /
MIPI DSIO 0x01CA 0000---0x01CA OFFF 4K
MIPI DSIO-PHY 0x01CA 1000---O0x01CA 1FFF 4K
Csl 0x01CB 0000---0x01CB OFFF 4K
DEFE 0x01EO 0000---Ox01E1 EEFF 128K
DEBE 0x01E6 0000---Ox01E6 FEFF 64K
DRC 0x01E7 0000-=-0x01EZFFFF 64K
SAT 0x01E8/0000---Ox01E8\0OFFF 4K
RTC 0x01FO0 @000---0x01F0 03FF 1K
/ 0x01F@ 0400---0x01F0 O7FF 1K
R_TIMER 0x01F0.0800---0x01F0 OBFF 1K
R_INTC 0x01F0 0OCO0---0x01FO OFFF 1K
R_WDOG 0x01FO0 1000---0x01F0 13FF 1K
R_PRCM 0x01F0 1400---O0x01F0 17FF 1K
R_CPUCFG 0x01F0 1C00---Ox01F0 1FFF 1K
R_TWI 0x01F0 2400---Ox01F0 27FF 1K
R_UART 0x01F0 2800---O0x01F0 2BFF 1K
R_PIO 0x01F0 2C00---0Ox01F0 2FFF 1K
R_RSB 0x01F0 3400---Ox01F0 37FF 1K
R_PWM 0x01F0 3800---Ox01FO 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---0xBFFF FFFF 2G
BROM OxFFFF 0000—OxFFFF 7FFF 32K

Copyright © 2014 Allwinner Technology. All Rights Reserved.

Page 29



" Allwinner

Technology Quad-core A33

3.2 Boot System

3.2.1 Overview

The quad-core A33 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

Yes
SDCO(PF port) boot
operation
o \
NAND Flash boot
operation (CEO)
-
Yes
Yes
SPIO(PC port) boot
operation
SPI0 Boot
Success?
Yes N
° >
boot OK, run other

firmware

USB boot operation

Figure 3.2-1 Boot Diagram
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3.3 CCU

33.1 Overview

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

3.3.2 Features

The CCM includes the following features:

o 11 PLLs, independent PLL for CPU

o Bus Source and Divisions

o Clock Output Control ®

o PLLs Bias Control

o PLLs Tunning Control 6
o PLLs Pattern Control

o Configuring Modules Clock 0

o Bus Clock Gating
. Bus Software Reset
“
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3.3.3 Functionalities Description

Bus Clock Tree

ATB/ APB w7y

INOSC /512

— MUX

> C
T
Lecaone [l e

AXI

MUX

AHB_PRE_DIV|
L _PRE_
(1~4

AM Hz
=
PERIPH PL;

CLK_RATIO
(1~32)

(1/21418) APB2

igure3.3-1 BUS Clock Diagram
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3.34 Register List

Module Name Base Address

CC™m 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/AXhConfiguration Register
AHB1_APB 1_CFG_REG 0x0054 AHB1/APB1 Configuration Register
APB2 _CFG_REG 0x0058 APB2.Configuration Register
BUS_CLK_GATING_REGO 0x0060 Bus Clock Gating Register O
BUS_CLK_GATING_REG1 0x0064 Bus Clock Gating Register 1
BUS_CLK_GATING_REG2 0x0068 Bus Clock Gating Register 2
BUS_CLK_GATING_REG3 0x006C Bus Clock Gating Register 3
NAND_CLKaREG 0x0080 NAND Clock Register
SDMMCO_CLK_REG 0x0088 SDMMCO Clock Register
SDMMC1_CLK_REG 0x008C SDMMC1 Clock Register
SDMMC2_CLK_REG 0x0090 SDMMC2 Clock Register
SS_CLK_REG 0x009C SS Clock Register
SPI0_CLK_REG 0x00A0 SPI0 Clock Register
SPI1_CLK_REG 0x00A4 SPI1 Clock Register
DAUDIOO_CLK_REG 0x00BO 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
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LCD_CHO_CLK_REG 0x0118 LCD Channel0 Clock Register
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 RegisterO
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 Registen
PLL_VE_BIAS_REG 0x022C PLL_VE Bias Register
PLL_DDRO_BIAS_REG 0x0230 PLL_DDR@ Bias Register:
PLL_PERIPH_BIAS_REG 0x0234 PLLwPERIPH Bias Register
PLL_GPU_BIAS_REG 0x023C PLL_GPU Bias Register
PLL_MIPI_BIAS_REG 0x0240 PLL_MIPIBias Register
PLL_HSIC_BIAS_REG 0x0244 PLL_HSIC Bias Register
PLL_DE_BIAS_REG 0x0248 PLL_DE Bias Register
PLL_DDR1_BIAS_REG 0x024C PLL_DDR1 Bias Register
PLL_CPUX_TUN_REG 0x0250 PLL_CPUX Tuning Register
PLL_DDRO=TUN_REG 0x0260 PLL_DDRO Tuning Register
PLL_MIPI_TUN_REG 0x0270 PLL_MIPI Tuning Register
PLL_CPUX_PAT..CTRL_REG 0x0280 PLL_CPUX Pattern Control Register
PLL_AUDIO_PAT_CTRL_REG 0x0284 PLL_AUDIO Pattern Control Register
PLL_VIDEO_PAT_CTRL_REG 0x0288 PLL_VIDEO Pattern Control Register
PLL_VE_PAT_CTRL_REG 0x028C PLL_VE Pattern Control Register
PLL_DDRO_PAT_CTRL_REG 0x0290 PLL_DDRO Pattern Control Register
PLL_GPU_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 RegisterO
PLL_DDR1_PAT_CTRL_REG1 0x02B0 PLL_DDR1 Pattern Control Registerl
BUS_SOFT_RST_REGO 0x02CO0 Bus Software Reset Register O
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BUS_SOFT_RST_REG1 0x02C4 Bus Software Reset Register 1
BUS_SOFT_RST_REG2 0x02C8 Bus Software Reset Register 2
BUS_SOFT_RST_REG3 0x02DO0 Bus Software Reset Register 3
BUS_SOFT_RST_REG4 0x02D8 Bus Software Reset Register 4
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3.35 Register Description

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 408MHz.

30:29 | / / /
28 R 0x0 LOCK
0: Unlocked
1: Locked (It indicates that the PELThas been stable.)
27:25 | / / /
24 R/W 0x0 CPUX_SDM_EN.
0: Disable
I Enable:
23:18 | / / /
17:16 | R/W 0x0 PLL_OUT_EXT DIV_P
PLL Output External Divider P
00: /1
01: 2
10: /4
11: /.
15:13 1/ / /
12:8 R/W 0x10 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 0x0 PLL_FACTOR_K.

PLL Factor K.(K=Factor + 1)

The range is from 1 to 4.

3:2 / / /
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1:0 R/W 0x0 PLL_FACTOR_M.
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 rapge of
20MHz~200MHz.

Its default is 24.571MHz.

30:29 |/ / /
28 R 0x0 LOCK.
0: Unlocked
1: Locked (It indicatessthat the PLL has been stable.)
27:25 |/ / /
24 R/W 0x0 PLL_SDM_EN.
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).

23:20 | / / /

19:16 | R/W 0x3 PLL_POSTDIV_P.

Post-div factor (P= Factor+1)

The range is from 1 to 16.

14:8 | R/W 0x55 PLL_FACTOR_N.
PLL Factor N.
Factor=0, N=1
Factor=1, N=2

Factor=127, N=128.

75 |/ / /

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 in the range of
30MHz~600MHz.

Its default is 297MHz.

30 R/W 0x0 PLL_MODE.

0: Manual Mode

1: Auto Mode (Controlled by DE).

29 / / /
28 R 0x0 LOCK.
0: Unlocked
1: Locked (It indicatessthat the PLL has been stable.)
27:26 | / / /
25 R/W ox1 FRAC. CLKLOUT.

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 | / / /
14:8 | R/W 0x62 PLL_FACTOR_N.

PLL Factor N.
Factor=0, N=1
Factor=1, N=2
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Factor=2, N=3
Factor=127,N=128.

7:4 |/ / /

3:0 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 Outputis selectiby bit25.
Note: The PLL output clock must ke in the rangeyof
30MHz~600MHz.

Its default is 297MHz.

30:29

/

28

0x0

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

27:26

/

25

R/W

Oxd

FRAC_CLK_OUT.

PLL clock output when PLL_MODE_SEL=0(PLL_PREDIV_M
factor be set to 0);
PLL_MODE_SEL =1.

0: PLL Output=270MHz

1: PLL Output =297MHz.

must No meaning when

24

R/W

Ox1

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

0x62

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

Factor=31,N=32

Factor=127,N=128.

7:4

/

3:0

R/W

Ox7

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 to 1.

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

Note: the PLL outputpelock must be in the range of
200MHz%2.6GHz.

Its default is’408MHz.

30:29

/

28

0x0

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

27:25

/

24

RAW.

0x0

PLL_SDM_EN.
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).

23:21

/

20

R/W

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
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1: Validating the PLL_DDRO.
19:13 | / / /

12:8 | R/W 0x10 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.

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

PLL_PERIPH Control Register (Default: 0x00041811)

Offset: 0x0028 Register Name: PLLLPERIPH_CTRL_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 PLL_ENABLE.

0: Disable

1: Enable.

The PLLOutput = 24MHz*N*K/2.

Note: The PLL Output should be fixed to 600MHz, it is not
recommended to vary this value arbitrarily.

In the Clock Control Module, PLL(2X) output= PLL*2 =
24MHz*N*K.

The PLL output clock must be in the range of
200MHz~1.8GHz.

Its default is 600MHz.

30:29 |/ / /

28 R 0x0 LOCK.

0: Unlocked

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

27:26 | / / /

25 R/W 0x0 PLL_BYPASS_EN.

PLL Output Bypass Enable.

0: Disable

1: Enable.

If the bypass is enabled, the PLL output is 24MHz.
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24 R/W 0x0 PLL_CLK_OUT_EN.

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

0: Disable

1: Enable.

23:19 | / / /

18 R/W ox1 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).

12/3/4.

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 0x1 PLL_FACTOR_K.

PLL Factor K/(K=Factor + 1)

The range is from 1 to 4.

3:2 / / /

1:0 R/W Ox1 PLL_FACTOR_M.

PLL Factor M (M = Factor + 1) is only valid in pllitest debug.
The PLL_PERIPH back door clock output =24MHz*N*K/M.
The range is from 1 to 4.

PLL_GPU Control Register (Default: 0x03006207)

Offset: 0x0038 Register Name: PLL_GPU_CTRL_REG

Bit Read/Write Default/Hex Description

31 R/W 0x0 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.
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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
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 Ox1 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
I7Enable.
19:15 | / / /
14:8 | R/W 0x62 PLL_FACTOR'N

PLL Factor N.

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

Factor=127,N=128.

7:4 / / /

3.0 |R/W 0x7 PLL_PRE_DIV_M.

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

PLL_MIPI Control Register (Default: 0x00000502)

Offset: 0x0040 Register Name: PLL_MIPI_CTRL_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 PLL_ENABLE.

0: Disable

1: Enable.
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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

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 VFEB SEL=1 and
SINT_FRAC=1, otherwise'ne meaning.

0: PLL Output=PLL Input*6.25

17 PLL Outpu= PLL Inputy*7.5.

24 / / /
23 R/W 0 LDOI_EN.
On-chip'LDO1 Enable.
22 R/W 0 LDO2_EN.
On-chip LDO2 Enable.
21 R/W 0 PLL_SRC.
PLL Source Select.
0: VIDEO PLL
1:/.
20 R/W 0x0 PLL_SDM_EN.
0: Disable
1: Enable.
19:18 | / / /
17 R/W 0x0 PLL_FEEDBACK_DIV.

PLL feed-back divider control. PLL clock output when
VFB_SEL=1; no meaning when VFB_SEL =0

0:Divided by 5

1:Divided by 7.

16 R/W 0x0 VFB_SEL.

0: MIPI Mode(N, K, M valid)
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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

Factor=15,N=16;

7:6 / / /

5:4 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= (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 of
30MHz~600MHz.

Its default is 480MHz.

30:29 | / / /
28 R 0x0 LOCK
0: Unlocked
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.
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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.
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 (Default0x03006207)

Offset: 0x0048 Register Name: PLL_DE_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 of
30MHz~600MHz.

Its default is 297MHz.

30:29 | / / /
28 R 0x0 LOCK
0: Unlocked
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.
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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
PLL Factor N.
Factor=0, N=1
Factor=1, N=2
Factor=2, N=3

Factor=0x7F,N=128.

74 |/ / /

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 Registem(Default;,0x00004800 )

Offset: 0x004C Register Name: PLLL 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_UPD.

SDRPLL Configuration Update.

Note: When PLL_DDR1 has changed, this bit should be set
to 1 to validate the PLL, otherwise the change is invalid. It

will be auto cleared after the PLL is valid.

0: No effect

1: To validate the PLL_DDR1.

29 / / /

28 R 0x0 LOCK

0:Unlocked

1: Locked (It indicates that the PLL has been stable.)
27:25 | / / /
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24 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 / / /

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 0x1 CPUX_CLK_SRC_SEL.

CPUX Clock Source Select.
CPUX Clock = Clock Source

00: LOSC
01: 0SC24Mm
1X: PLL_CPU.

If the clock, seurceis 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 CPU clock source.
7:2 / / /
1:0 R/W 0x0 AXI_CLK_DIV_RATIO.

AXI Clock Divide Ratio.

AXI Clock source is CPU clock source.
00: 1

01: 2

10: 3

11: /4.

AHB1/APB1 Configuration Register (Default: 0x00001010)

Offset: 0x0054 Register Name: AHB1_APB 1_CFG_REG
Bit Read/Write | Default/Hex Description
31:14 |/ / /
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13:12 | R/W 0x1 AHB1_CLK_SRC_SEL.

00: LOSC

01: 0SC24M

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: /4

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 Ox1 AHB1_CLK_DIV_RATIO.
AHB1 Clock Divide Ratio.
00: /1

01: 2

10: /4

11:/8.

3:0 / / /

APB2 Configtration Register (Default: 0x01000000)

Offset: 0x0058 Register Name: APB2 _CFG_REG
Bit Read/Write™*|" Default/Hex Description
31:26 / /
25:24 R/W Ox1 APB2_CLK_SRC_SEL.
APB2 Clock Source Select
00: LOSC
01: OSC24M

1X: PLL_PERIPH.

This clock is used for some special module apbclk(UART.
TWI). Because these modules need special clock rate even
if the apblclk changed.

23:18 / / /

17:16 R/W 0x0 CLK_RAT_N
Clock Per Divide Ratio (n)
00: /1
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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

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

I: 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

SPI0_GATING.
Gating Clock For SPIO
0: Mask

1: Pass.

19

R/W

0x0

HSTMR_GATING.

Gating Clock For High Speed Timer
0: Mask

1: Pass.

18:15

/

14

R/W

0x0

DRAM_GATING.
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Gating Clock For DRAM
0: Mask

1: Pass.

13 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.
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 SS_GATING.

Gating Clock For SS

0: Mask

1: Pass.

4:2 / / /

R/AW 0x0 MIPIDSI_GATING.
Gating Clock For MIPI DSI
0: Mask

1: Pass.

0 / / /

Bus Clock Gating Register 1 (Default: 0x00000000)

Offset: 0x0064 Register Name: BUS_CLK_GATING_REG1
Bit Read/Write Default/Hex Description
31:25 | / / /
26 R/W 0x0 SAT_GATING.
Gating Clock For SAT
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0: Mask
1: Pass.

25

R/W

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

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

(0)70]

BE_GATING.

Gating Clock For DE-BE
0: Mask

1: Pass.

11:9

/

R/W

0x0

CSI_GATING.
Gating Clock For CSI
0: Mask

1: Pass.

/

R/W

0x0

LCD_GATING.
Gating Clock For LCD
0: Mask

1: Pass.

/

R/W

0x0

VE_GATING.
Gating Clock For VE
0: Mask
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1: Pass.

Bus Clock Gating Register

2 (Default: 0x00000000)

Offset: 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.

116 |/ /

/

5 R/W 0x0

PIO_GATING.
Gating Clock For PIO
0: Mask

1: Pass.

/

0 R/W 0x0

ADDA_GATING:

Gating Clock For ADDA
0: Mask

1: Pass:

Bus Cleck Gating, Register

3 (Default: 0x00000000)

Offset: 0x006C

Register Name: BUS_CLK_GATING_REG3

Bit Read/Write Default/Hex

Description

31:21 [V /

/.

20 R/W 0x0

UART4_GATING.

Gating Clock For UART4
0: Mask

1: Pass.

19 R/W 0x0

UART3_GATING.
Gating Clock For UART3
0: Mask

1: Pass.

18 R/W 0x0

UART2_GATING.
Gating Clock For UART2
0: Mask

1: Pass.
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17

R/W

0x0

UART1_GATING.
Gating Clock For UART1
0: Mask

1: Pass.

16

R/W

0x0

UARTO_GATING.

Gating Clock For UARTO
0: Mask

1: Pass.

15:3

/

R/W

0x0

TWI2_GATING.
Gating Clock For TWI2
0: Mask

1: Pass.

R/W

0x0

TWI1_GATING.
Gating Clock For TWI1
0: Mask

1: Pass.

R/W

0x0

TWIO_GATING.
Gating Clock For TWIO
0: Mask

1: Pass.

NAND Clock Register (Default: 0Ox00000000)

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_N.
Clock Pre Divide Ratio (n)
00: /1
01: 2
10: /4
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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 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 |/ / /
25:24 | R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: 0SC24M
01: PLL_PERIPH
1X: /.
23 / / /
22:20 | R/W 0x0 SAMPLE \OLK_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.
19:184/ ! /

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 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
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‘ ‘ ‘ ‘ from 1 to 16.

SDMMCL1 Clock Register (Default: 0x00000000)

Offset: 0x008C Register Name: SDMMC1_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 / / /
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 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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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

1X: /.

23 / / /

22:20 | R/W 0x0 CLK_PHASE_CTR.

Sample Clock'Phase Control.

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

19:18 47/ / /

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 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
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‘ ‘ ‘ ‘ from 1 to 16.

SS Clock Register (Default: 0x00000000)

Offset: 0x009C Register Name: SS_CLK_REG

Bit Read/Write Default/Hex Description

31 R/W 0x0 SCLK_GATING.

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

1: Clock is ON.

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: /A

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.

SPI0 Clock Register (Default: 0x00000000)

Offset: 0Ox00A0 Register Name: SPI0_CLK_REG
Bit Read/Write Default/Hex Description
31 R/W 0x0 SCLK_GATING.
Gating Special Clock(Max Clock = 200MHz)
0: Clock is OFF
1: Clock is ON.
SCLK = Clock Source/Divider N/Divider M.
30:26 | / / /
25:24 | R/W 0x0 CLK_SRC_SEL.
Clock Source Select
00: 0SC24M
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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

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:=200MHz)
0: Clock is OFF

17 Clockfis 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

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.
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Offset: 0Ox00BO Register Name: DAUDIOO_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.
30:18 | / / /
17:16 | R/W 0x0 CLK_SRC_SEL.
00: PLL_AUDIO (8X)
01: PLL_AUDIO(8X)/2
10: PLL_AUDIO(8X)/A
11: PLL_AUDIO.
150 |/ / /.

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 =200MHz)
0: Clocklis 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 [/ / /

USBPHY Configuration Register (Default: 0x00000000)

Offset: 0x00CC Register Name: USBPHY_CFG_REG
Bit Read/Write Default/Hex Description
31:18 |/ / /
17 / / /
16 R/W 0x0 SCLK_GATING_OHCI.
Gating Special Clock For OHCI
0: Clock is OFF
1: Clock is ON.
15:12 |/ / /
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11

R/W

SCLK_GATING_12M

Gating Special 12M Clock For HSIC
0: Clock is OFF

1: Clock is ON.

The special 12M clock = 0OSC24M/2.

10

R/W

SCLK_GATING_HSIC

Gating Special Clock For HSIC

0: Clock is OFF

1: Clock is ON.

The special clock is from PLL_HSIC.

R/W

0x0

SCLK_GATING_USBPHY1.

Gating Special Clock For USB PHY1(EHCIO,OHCIO)
0: Clock is OFF

1: Clock is ON.

R/W

0x0

SCLK_GATING_USBPHYO.

Gating Special Clock For USB PHYO(USB OTG)
0: Clock is OFF

1: Clock is ON.

/

R/W

USBHSIC_RST

USB HSIC Reset Control
0: Assert

17 De-assert.

R/W

0x0

USBPHY1_RST.

USB PHY1 Reset Control
0: Assert

1" De-assert.

R/W

0x0

USBPHYO_RST.

USB PHYO Reset Control
0: Assert

1: De-assert.

DRAM Configuration Register (Default: 0x00000001)

Offset: 0OXO0F4 Register Name: DRAM_CFG_REG
Bit Read/Write Default/Hex Description
31 R/W 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.
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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.

15:4 |/ / /

3:0 R/W Ox1 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: 0OXOOF8 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.

11:7 |/ / /

6:4 R/W 0x3 PLL_DDR1_PHASE_COMPENSATE.

The value of bit[6:4] is based on 24M clock, then the
default PLL_DDR phase compensate is (3/24000000) s.
3:0 R/W 0x0 PLL_DDR1_STEP.

0000: 0.004MHz/us (576/2~17)

0001: 0.008MHz/us (576/2*16)

0010: 0.016MHz/us (576/2~15)

0011: 0.032MHz/us (576/2~14)

0100: 0.064MHz/us (576/2~13)

0101: 0.128MHz/us (576/2~12)

0110: 0.256MHz/us (576/2711)

0111: 0.512MHz/us (576/2~10)

1000: 1.024MHz/us (576/29)

1001: 2.048MHz/us (576/28)

Others: 0.004MHz/us (576/2717).
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Offset: 0OXO0OFC Register Name: MBUS_RST_REG
Bit Read/Write Default/Hex Description
31 R/W Ox1 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

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 Clock For DE_EE
0: Mask

1: Pass.

23:17

/.

16

R/W

0x0

DRC_DCLK_GATING.

Gating DRAM Clock For IEP DRC
0: Mask

1: Pass.

15:2

/

R/W

0x0

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:/.

23:4 / / /

3:0 R/W 0x0 CLK_DIV_RATIO_M,
Clock Diyide Ratie (m)
The pre-divided/clock is divided by (m+1). The divider is
fromdto 16.

FE Clock Register (Default: 0x00000000)

Offset: 0X010C Register Name: FE_CLK_REG
Bit Read/Write Default/Hex Description
31 R/AW. 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.

Clock Source Select
000: PLL_VIDEO
001:/

010: PLL_PERIPH(2X)
011: PLL_GPU

100:/
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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
from 1 to 16.

LCD ChannelO Clock Register (Default: 0x00000000)

Offset: 0X0118

Register Name: LCD_CHO_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SCLK_GATING.
Gating Special Clock
0: Clock is OFF
1: Clock is ON.

30:27 |/

/

26:24 | R/W

0x0

CLK_SRC_SEL.
Clock Source Select
000: PLL_VIDEO(1X)
001:/

010: PLL_VIDEO(2X)
011:/

100; PLLIMIPI
101~121: /.

23:0 |/

/

LCD‘Channell Clock*Register (Default: 0x00000000)

Offset: 0X012C

Register Name: LCD_CH1_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.
30:26 | / / /
25:24 | R/W 0x0 SCLK_SEL.

Special Clock Source Select
00: PLL_VIDEO(1X)

01:/

10: PLL_VIDEO(2X)

11:/.
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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.

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: PLLL_MIPI

101 PLL VE

110~141:/.

23:20 |/ / /

19:16 | R/W 0x0 CSI_SCLK_DIV_M.

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

15 RAW. 0x0 CSI_MCLK_GATING.

Gating Master Clock

0: Clock is OFF

1: Clock is ON.

SCLK =Master Clock Source/ CSI_MCLK_DIV_M.
14:11 |/ / /

10:8 R/W 0x0 MCLK_SRC_SEL.

Master Clock Source Select
000: PLL_VIDEO(1X)

001:/

010:/

011: PLL_DE

100: /
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101: 0SC24M
110~111:/.
7:5 / / /
4:0 R/W 0x0 CSI_MCLK_DIV_M.

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

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 sodrce is pre-divided by n+1. The divider
is from 1 to.8:
15:.0 |/ / /

ADDA Digital Clock Register (Default: 0x00000000)

Offset: 0X0140

Register Name: ADDA_DIG_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SCLK_1X_GATING.

Gating Special Clock

0: Clock is OFF

1: Clock is ON.

SCLK = PLL_AUDIO Output.

30

R/W

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= 0SC24M.
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 Source/Divider M
30:26 | / / /

MBUS_SCLK_SRC
Clock Source Select

00: 0S€24M

01: PLLPERIPH(2X)

10: PLL_DDRO
25:24 A/R/W 0x0 11: PLL_DDRA1.
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.

Note: If the clock has been changed ,it must wait for at
2:0 R/W 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
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0: Clock is OFF

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&=ClockiSource/ DPHY _CLK_DIV_M.
14:10 | / / /

9:8 R/W 0x0 DSI_DPHY SRC.SEL.

DSKDPHY €lock Source Select.

00: PLL, VIDEO(1X)

01:/

10: PLL_PERIPH

11:/.

7:4 / / /.

3:0 R/W 0x0 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.

DRC Clock Register (Default: 0x00000000)

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.
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30:27 |/

/

26:24 | R/W

0x0

CLK_SRC_SEL.

Clock Source Select
000: PLL_VIDEO(1X)
001:/

010: PLL_PERIPH(2X)
011: PLL_GPU

100:/

101:PLL_DE
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.

GPU Clock Register (Default: 0x00000000)

Offset: 0x01A0

Register Name: GPU_CLK_REG

Bit Read/Write Default/Hex Description
31 R/W 0x0 SCLK_GATING.
0: Clock is OFF
I Clock(is ON.
SCLK= PLL-GPU/Divider N.
303 |/ / /-
2:0 R/W 0x0 CLK_DIV RATIO_N.

Clock pre-divide ratio (N)
The select clock source is pre-divided by( n+1). The

divider is from 1 to 8.

ATS Clock Register (Default: 0x80000000)

Offset: 0X01B0

Register Name: ATS_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

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
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01: PLL_PERIPH
1X: /.
233 |/ / /
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: 0OxO00000FF)

Offset: 0x0200

Register Name: PLL_STABLE_TIME_REGO

Bit Read/Write Default/Hex Description
31:16 | / / /
15:0 R/W OxOO0FF PLL_LOCK_TIME

PLL Lock Time (Unit: us).

Note: When any PLL (except PLL_CPU) fis’ enabled or
changed, the corresponding PLL lockgbit will'be set after
the PLL Lock Time.

PLL Stable Time Register 1 (Defauit: 0xQ00000FF)

Offset: 0x0204

Register Name: PLLESTABLE _TIME_REG1

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

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

PLL 'CPUX/Bias Register (Default: 0x08100200)

Offset: 0x0220 Register Name: PLL_CPUX_BIAS_REG
Bit | Read/Write | Default/Hex Description
31 R/W 0x0 VCO_RST.
VCO reset in.
30:29 |/ / /
28 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 |/ / /
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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.
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].
23221 |/ / /
20:16 | R/W 0x10 PLL_BIAS_CUR.

PLL Bias Current[4:0].
150 |/ / /

PLL_VIDEO Bias Register(Default: 0x10200000)

Offset: 0x0228

Register Name: PLL’ VIDEO_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].
23:20 | / / /
20:16 h\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_VE Bias Register (Default: 0x10100000)

Offset: 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 |/ / /
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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_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 Control Bit[2:0].
11:4 / / /
3:0 R/W 0x0 PLL_DAMP_FACTOR_CTRL.
PLL Damping Factor Control[3:0].

PLL_PERIPH Bias Register (Default: 0x10100010)

Offset: 0x0234 Register Name: PLL_PERIPH_BIAS_REG
Bit Read/Write Default/Hex Description
31:29 | / / /
28:24 | R/W 0x10 PLL_VCO_BIAS.
PLL VCO Bias[4:0].
23:21 |/ / /
20:16 | R/W 0x10 PLL_BIAS_CUR_CTRL.
PLL Bias Current Control.
15:55 |/ / /
4 R/W Ox1 PLL_BANDW_CTRL.
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PLL Band Width Control.
0: Narrow
1: Wide.

32 |/ / /

1.0 R/W 0x0 PLL_DAMP_FACTOR_CTRL.
PLL Damping Factor Control[1:0].

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 (Befault#0xA8100400)

Offset

: 0x0240

Register Name: PLL> MIPI_BIAS_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

Ox2

VEO_RST.
VCO Reset In.

30:28

R/W

0x2

PLLVDD_LDO_OUT_CTRL.
PLLVDD LDO Output Control.
000:1.10v

001:1.15v

010:1.20v

011:1.25v

100: 1.30v

101:1.35v

110:1.40v

111:1.45v

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

/
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10:8 | R/W Ox4 PLL_LOCK_CTRL.
PLL Lock Time Control[2:0].
7:1 / / /
R/W 0x0 PLL_DAMP_FACT_CTRL.
PLL Damping Factor Control.

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[4:0].
232141/ / /.
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_DDR1 Bias Register (Default: 0x10010000)

Offset: 0x024C Register Name: PLL_DDR1_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 0x01 PLL_BIAS_CUR_CTRL.
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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
31:28 | / / /
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 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-0d 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.

PLL_ 'DDROfTuning Register (Default: 0x14880000)

Offset: 0x0260 Register Name: PLL_DDRO_TUN_REG
Bit Read/Write Default/Hex Description
31:29 | / / /
28 R/W Ox1 VREG1_OUT_EN.
Vregl Out Enable.
0: Disable
1: Enable.
27 / / /
26:24 | R/W 0x4 PLL_LTIME_CTRL.
PLL Lock Time Control[2:0].
23 R/W 0x0 VCO_RST.
VCO Reset In.
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22:16 | R/W 0x10 PLL_INIT_FREQ_CTRL.
PLL Initial Frequency Control[6:0].
15 R/W 0x0 OD1.
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.
60 |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_CTRIE
PLL Band Width Contral:
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 / / /
21:16 | R/W 0x0 CNT_INT.
For Verify[5:0].
15 R/W 0x0 C_OD.
C-Reg-0d For Verify
14 |/ / /
13:8 | R/W 0x20 C_B_IN.
C-B-In[5:0] For Verify
7 R/W 0x0 C_OD1.
C-Reg-0d1 For Verify
6 / /
5:0 0x0 C_B_OUT.
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‘ ‘ ‘ ‘ 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.
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 ControllRegister (Default: 0x00000000)

Offset:0x0284 Register Name: PLL_AUDIO_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

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 79



Quad-core A33

A Allwinner
\,
Technology
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.
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

(0)7(0]

WAVE_BOT.
Wave Bottom.

PLL_VE PatterngsControl Register (Default: 0x00000000)

Offset: 0x028€ Register Name: PLL_VE_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.
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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

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_GPU Pattern Control Register (Default: 0x00000000)

Offset: 0x029C Register Name: PLL_GPU_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.
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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_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 Control Register (Default: 0x00000000)

Offset: 0x02A4

Register Name: PLL_HSIC_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
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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_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 Freguency 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_DDR1 Pattern Control Register 0 (Default: 0x00000000)

Offset: 0x02AC

Register Name: PLL_DDR1_PAT_CTRL_REGO

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

SIG_DELT_PAT_EN.
Sigma-Delta Pattern Enable.
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30:29 | R/W

0x0

SPR_FREQ_MODE.
Spread Frequency Mode.
00: DC=0

01: DC=1

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_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 DITHERLEN.

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: 0x02€0 Register Name: BUS_SOFT_RST_REGO
Bit Read/Write Default/Hex | Description
31:30 | / / /
29 R/W 0x0 USBOHCI_RST.
USB OHCI Reset Control
0: Assert
1: De-assert.
27 / / /
26 R/W 0x0 USBEHCI_RST.
USB EHCI Reset Control
0: Assert
1: De-assert.
25 / / /
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24

R/W

0x0

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.
SPIO Reset.
0: Assert

1: De-assert.

19

R/W

0x0

HSTMR_RST.
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.

R/W

0x0

SD1_RST.
SD/MMC1 Reset.
0: Assert

1: De-assert.

R/W

0x0

SDO_RST.
SD/MMCO Reset.
0: Assert

1: De-assert.

/

R/W

0x0

DMA_RST.
DMA Reset.
0: Assert
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1: De-assert.
5 R/W 0x0 SS_RST.
SS Reset.
0: Assert
1: De-assert.
4:2 / / /
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

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.
0: Assert

1: De-assert.

19:15

/

14

R/W 0x0

FE_RST.
DE-FE Reset.
0: Assert

1: De-assert.
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13 / / /

12 R/W 0x0 BE_RST.
DE-BE Reset.
0: Assert
1: De-assert.

119 |/ / /

8 R/W 0x0 CSI_RST.
CSI Reset.
0: Assert
1: De-assert.

7:5 / /

R/W 0x0 LCD_RST.

LCD Reset.
0: Assert
1: De-assert.

3:1 / / /

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.
DAUDIO1 Reset.
0: Assert
1: De-assert.
12 R/W 0x0 DAUDIOO_RST.
DAUDIOO Reset.
0: Assert
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11:1 |/ / /
0 R/W 0x0 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.
UART3 Reset.
0: Assert

1: De-assert.

18 R/W

0x0

UART2_RST,
UART2 Reset.
0: Assert

1: De-assert.

17 R/W

0x0

UART1ARST.
UART1 Reset.
0: Assert

1: De-assert.

16 R/W

0x0

UARTO_RST.
UARTO Reset.
0: Assert

1: De-assert.

15:3 |/

/

2 R/W

0x0

TWI2_RST.
TWI2 Reset.
0: Assert

1: De-assert.

1 R/W

0x0

TWI1_RST.
TWI1 Reset.
0: Assert

1: De-assert.

0 R/W

0x0

TWIO_RST.
TWIO Reset.
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0: Assert
1: De-assert.
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3.4 CPU

34.1 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 Reset Control
CPUO_CTRL_REG 0x0044 CPUO Control Register
CPUO_STATUS_REG 0x0048 €PUO Status Register
CPU1_RST_CTRL 0x0080 CPUY1 Reset Control
CPU1_CTRL_REG 0x0084 CPU1 €ontrol Register
CPU1_STATUS_REG Ox0088 CPU1 Status Register
CPU2_RST_CTRL 0x00CO0 CPU2 Reset Control
CPU2_CTRL_REG 0x00C4 CPU2 Control Register
CPU2_STATUS_REG 0x00C8 CPU2 Status Register
CPU3_RSI=€IRL 0x0100 CPU3 Reset Control

CPU3 /CTRL_REG 0x0104 CPU3 Control Register
CPU3_STATUS_REG 0x0108 CPU3 Status Register
CPU_SYS_RST_REG 0x0140 CPU System Reset Register
GENER_CTRL_REG 0x0184 General Control Register
EVENT_IN 0x0190 Event Input Register
SUP_STAN_FLAG_REG 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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CPUCFG Register Description

CPUO Reset Control (Default: 0x00000003)

Quad-core A33

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.

0: assert

1: de-assert.

R/W

Ox1

CPUO_RESET.

CPUO Reset Assert.

These power-on reset signals initialize all the rocessof
logic, including CPU Debug, and breakpoint and watch
point logic in the processor powerfdomains. They doynot
reset debug logic in the debug power domain.

0: assert

1: de-assert.

CPUO Control Register (Default: 0x00000000)

Offset: 0x44

Register Name: CPUO_CTRL_REG

Bit Read/Write |.Default/Hex [ Description
31:1 | / /
0 R/W 0x0 CPUO_CP15_WRITE_DISABLE.

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

CPUO 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 STANDBYWFE.
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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

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 watchpointlogic.

0: assert

1: de-assert.

R/W

Ox1

CPU1_RESET.

CPU1 Reset Assert.

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

0: ) assert

1: “de-assert.

CPU1 Contral Register (Default: 0x00000000)

Offset: 0x84

Register Name: CPU1_CTRL_REG

Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0x0 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.
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Indicates if the processor is in WFI standby mode:
0: Processor not in WFI standby mode.
1: Processor in WFI standby mode

0x0

STANDBYWEFE.

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

1: Processor in WFE standby mode

0x0

SMP_AMP
0: AMP mode
1: SMP mode

CPU2 Reset Control (Default: 0x00000001)

Offset: 0xCO

Register Name: CPU2_RST_CTRL

Bit Read/Write

Default/Hex

Description

31:2 |/

/

/.

1 R/W

0x0

CPU2_CORE_REST.

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

0: assert

1: de-assert.

0 R/W

Ox1

CPU2_RESETL

CPU2 Reset Assert.

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

0: assert

1: de-assert.

CPU2 Control Register (Default: 0x00000000)

Offset: 0xC4

Register Name: CPU2_CTRL_REG

Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0x0 CPU2_CP15_WRITE_DISABLE.

Disable write access to certain CP15 registers.
0: enable
1: disable
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CPU2 Status Register (Default: 0x00000000)

Quad-core A33

Offset: OxC8

Register Name: CPU2_ 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:
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_CTRL

Bit Read/Write

Default/Hex

Description

31:2 /

/

/.

1 R/W

0x0

CPWY3_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.

0 R/W

Ox1

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 /

/

/
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0 R/W

0x0

CPU3_CP15_WRITE_DISABLE.

Disable write access to certain CP15 registers.
0: enable

1: disable

CPUS 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 STANDBYWEFE.
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

CPU System Reset Control Register (Default: 0x00000001)

Offset: 0x140

Register Name: CPU_SYS_RST_REG

Bit Read/Write | Default/Hex" |\ Description
31:1 |/ / /
0 R/W Ox1 CPU System Reset Control.

0: assert
1: de-assert.

General Control Register (Default: 0x00000020)

Offset: 0x184

Register Name: GENER_CTRL_REG

Bit Read/Write | Default/Hex | Description
31:9 |/ / /.
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.
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L2 Reset.(SCU global reset)
0: Apply reset to shared L2 memory system controller.
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
311 |/ / /.
0 R/W 0x0 EVENT_IN.

Event input that can wake-up CPUO0/1/2/3 from WFE standby
mode.

Super Standby Flag Register (Default: 0x00000000)

Offset: 0x1A0

Register Name: SUP_STAN_FLAG_REG

Bit Read/Write gmRefault/Hex

Description

31:16 J(R/W 0x0

SUP_STANDBY_FLAG.

Key Field.

Any value 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 R/W 0x0

SUP_STANBY_FLAG_DATA.
Refer to Description and Diagram

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: 0x1A8 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 Select.
0: 0SC24M
1:/
1 R/W 0x0 CNT64_RL_EN.

64<bit Counter\Read/Latch Enable.

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

0 R/W 0x0. CNT64_CLR_EN.

64-bit Counter Clear Enable.

0: no effect, 1: to clear the 64-bit Counter Low/Hi registers
and it will change to zero after the registers are cleared.
Note: It is not recommended to clear this counter

arbitrarily.

Note: This 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 A33 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 as
noise and system errors. It features a down counter that allows a watch dog period of up to 16 seconds
(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

2aM/750 —|

Lo

/16

/64

/128

16k cycles
32k cycles
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160k cycles
[

192k cycles

others cycles
[

Quad-core A33

Block Diagram

Timer 0

IRQEN
Single ~—
yes
Interval Value —» Enable —» IV=0? —» Pending ——» IRQ

Continuous —

Timer 1

" ves
Reset —» Whole System —>» Enable -2:: —» Pending Reset
—>» Watchdog Restart

Time yes
E IR
Interrupt  —» Enable out? Q

Figure3.5-1 er Bl a
o

o
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3.5.3 Timer Register List

Module Name Base Address

Timer 0x01C20C00

Register Name Offset Description
TMR_IRQ_EN_REG 0x0 Timer IRQ Enable Register
TMR_IRQ_STA_REG 0x4 Timer Status Register
TMRO_CTRL_REG 0x10 Timer 0 Control
TMRO_INTV_VALUE_REG 0x14 Timer 0 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 O Register
AVS_CNT1_REG 0x88 AVS Counter 1 Register
AVS_CNT_DIV_REG 0x8C AVS Divisor
WDOGO_IRQ_EN_REG O0xAO0 Watchdog 0,4RQ Enable Register
WDOGO_IRQ_STA_REG O0xA4 Watchdog 0 Status Register
WDOGO_CTRL_REG 0xB@ Watchdog 0 Control Register
WDOGO_CFG_REG 0xB4, Watchdog 0Configuration Register
WDOGO_MODE_REG 0xB8 Watchdog 0 Mode Register
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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
31:2 |/ / /
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 enabile.

Timer IRQ Status Register (Default: 0x00000000)

Offset:0x04 Register Name: TMR_IRQ_STA_REG

Bit Read/Write | Default/Hex | Description

31:2 / / /

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

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

Timer 0 Control Register (Default: 0x00000004)

Offset:0x10 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.
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Select the pre-scale of timer 0 clock source.
000: /1

001: 2

010: /4

011: /8

100: /16

101: 32

110: /b4

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: 0SC24M.

10:/

11:/

R/W

0x0

TMRO_RELOAD.

Timer O Reload.

0: No effect, 1: Reload timer O Interyvalivalue.

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

R/W

0x0

TMRO_EN.

Fimer 0 Enable.

0: Stop/Pause,.1: Start.

Ifithe 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 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 0O 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

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.

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

1: Single mode. When interval valu€ reached, the timepwill
disable automatically.

6:4 R/W 0x0 TMR1_CLK_PRES.

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

001s 2

010: /4

011: 8

100: /16

101: 32

110: /64

111: /128

3:2 R/W Ox1 TMR1_CLK_SRC.

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

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.
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Timer 1 Enable.

0: Stop/Pause, 1: Start.

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

If the current counter does not reach the zero, the timer
enable bit is set to “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 TMRI1_INTV_VALUE.

Timer 1 Interval Value.

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

Timer 1 Current Value Register

Offset:0x28 Register Name: TMR1_CUR_VALUE_REG
Bit Read/Write | Default/Hex | Description
31:0 R/W 0x0 TMR1_CUR_VALUE.

Timer 1 Current Value.

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

AVS Counter Control Register (Default: 0x00000000)

Offset:0x80 Register Name: AVS_CNT_CTL_REG
Bit Read/Write | Default/Hex | Description
31:10 |/ / /
AVS_CNT1_PS.
Audio/Video Sync Counter 1 Pause Control
0: Not pause
9 R/W 0x0 1: Pause Counter 1
AVS_CNTO_PS.
Audio/Video Sync Counter 0 Pause Control
8 R/W 0x0 0: Not pause
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7:2

/

R/W

0x0

AVS_CNT1_EN.

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

0: Disable

1: Enable

R/W

0x0

AVS_CNTO_EN.

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

0: Disable

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 register. The
initial value of the internal 33-bits\counterregister can be
set by software. The LSBbit of the 33-bits counter register
should be zero when thejinitial value is updated. It will
count from ‘the injtial value. The initial value can be
updated at, any“time. It can also be paused by setting
AVSTCNTO_PS to ‘1. When it is paused, the counter won't

31:0 R/W Ox0 increase.

AVS Counterd Register (Default: 0x00000000)

Offset:0x88 Register Name: AVS_CNT1_REG

Bit Read/Write Default/Hex | 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 0x7ff. The zero value is reserved.
The internal 33-bits counter engine will maintain another
12-bits counter. The 12-bits counter is used for counting
the cycle number of one 24Mhz clock. When the 12-bits
counter reaches (>= N) the divisor value, the internal
33-bits counter register will increase 1 and (the 124bits
counter will reset to zero and restart agains

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

15:12 |/ / /
AVS_CNTO_D.
Divisor N for AVS\Countér 0
AVS CNO CLK=24MHz/Divisor NO.
Divisor NO =/Bit [11:0] + 1
Themumber Nis from 2 to 0x7ff. The zero value is reserved.
The, internal 33-bits counter engine will maintain another
12-bits counter. The 12-bits counter is used for counting
the cycle number of one 24Mhz clock. When the 12-bits
counter reaches (>= N) the divisor value, the internal
33-bits counter register will increase 1 and the 12-bits
counter will reset to zero and restart again.

11:0 R/W 0x5DB Note: It can be configured by software at any time.

Watchdog 0 IRQ Enable

Register (Default: 0x00000000)

Offset:0xA0 Register Name: WDOGO_IRQ_EN_REG
Bit Read/Write | Default/Hex | Description

31:1 |/ / /

0 R/W 0x0 WDOGO_IRQ_EN.

Watchdog 0 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 0 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.

Watchdog 0 Configuration Register (Default:#0x00000000)

Offset:0xB4 Registen Name: WDOGO_CFG_REG
Bit Read/Write | Default/Hex | Description
31:2 |/ / /
1:0 R/W 0x1 WDOGO_CONFIG.
00: /

01: to whole system
10: only interrupt
11:/

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

3:1 / / /

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

1: Enable the Watchdog 0. o 3
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3.6 PWM

3.6.1 Overview

The A33 comes with three PWMs.

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 th‘Jerlo \VM
pulse mode, the output will be a positive pulse or a negative pulse. \

(,o(\“\66
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3.6.2 Block Diagram

' Entire Cycle
>
Cycle Mode
R
Active Iov«)

Active cycles

Active high
Active cycles

Pulse Mode e S—
R

Figure3.6-1  PWM Block Diagram ‘\
(\\.
.\6@
o

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 112



" Allwinner

Technology Quad-core A33

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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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 OSC24MHz.
0: disable

1: enable

23

R/W

0x0

PWM_CH1/PULSE. QUT_START.

PWM Channel 1 pulseoutput start.

0: no effect, 1:'output 1 pulse.

The pulse“width should be according to the period 1
register[15:0],and the pulse state should be according to
the active state.

After the pulse is finished,the bit will be cleared

automatically.

22

RAW.

0x0

PWM_CH1_MODE.
PWM Channel 1 mode.

0: cycle mode, 1: pulse mode.

21

R/W

0x0

PWM_CH1_CLK_GATING
Gating the Special Clock for PWM1(0: mask, 1: pass).

20

R/W

0x0

PWM_CH1_ACT_STATE.
PWM Channel 1 Active State.
0: Low Level, 1: High Level.

19

R/W

0x0

PWM_CH1_EN.
PWM Channel 1 Enable.
0: Disable, 1: Enable.

18:15

R/W

0x0

PWM_CH1_PRESCAL.
PWM Channel 1 Prescalar.
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These bits should be setting before the PWM Channel 1
clock gate on.
0000: /120
0001: /180
0010: 240
0011: 360
0100: /480
0101:/
0110:/
0111:/

1000: /12k
1001: 24k
1010: 36k
1011: /A8k
1100: /72k
1101:/
1110:/

1111: /1

14:10

/

R/W

0x0

PWMO_BYPASS.

PWM CHO bypass enable.

If the bit is set to 1, PWM@’s output'is OSC24MHz.
0»disable,

1: enable.

R/W

0x0

PWM_CHO_PULISTART.
PWM Channel 0 pulse output start.

0: no‘effect, 1: output 1 pulse.

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

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

R/W

0x0

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

R/W

0x0

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

R/W

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

0000: /120

0001: /180

0010: 240

0011: 360

0100: /480

0101:/

0110:/

0111:/

1000: /12k

1001: 24k

1010: 36k

1011: /A8k

1100: /72k

1101:/

1110:/

1111: /1

PWM Channel O Period Register

Offset: Ox4

Register Name: PWM_CHOPERIOD

Bit Read/Write

Default/Hex

Description

31:16 | R/W

X

PWM_CHO_ENTIRE_CYS

Number of'the entire cycles in the PWM clock.
0="1vcycle

1=2cycles

N = N+1 cycles

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

15:0 R/W

PWM_CHO_ENTIRE_ACT_CYS

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

1=1cycles

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=2cycles

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

PWM_CH1_ENTIRE_CYS

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 117

Number of the active cycles in the PWM clocki® \
0=0cycle

1 =1 cycles &

N = N cycles '* \

Quad-core A33



" Allwinner

Technology Quad-core A33

3.7 High Speed Timer

3.7.1 Overview

High Speed Timer clock source is fixed to AHBCLK, which is much higher than OSC24M. 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
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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3.7.3

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/Pending. Set 1 to the bit will clear it.
0: No effect;
1:Pending,(High speed timerfinterval value is reached.

HS Timer Control Register(Default: 0x00000000)

Offset:0x10

Register Name: HS_TMRO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

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.

30:8

/

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.
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000: /1
001: 2
010: /4
011: /8
100: /16
101:/
110:/
111:/

/

R/W

0x0

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

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 valué to
internal register, and the current counter, will cunt from
interval value to 0.

If the current counter does not reachiathe zero, the timer
enable bit is set to “0”, the current value catnter will
pause. At least wait fop2 cycles, the start'bit can be set to
1.

I timer pause state, theyinterval value register can be
modified. Ifithe timen, 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.

HS Timer Interval Value Lo Register

Offset:0x14 Register Name: HS_TMR_INTV_LO_REG
Bit Read/Write | Default/Hex | Description
31:0 | R/W X 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
31224 |/ / /
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
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should be read or write first. And the Hi register should be written after the Lo register.

HS Timer Current Value Lo Register

Quad-core A33

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, the Lo register should be

read or write first.
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3.8 DMA

3.8.1 Overview

The A33 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
After transferring all data of pkg, the pkg end pending bit would set up

Configuration
Source | After finishing a transmission, the queue end pending bit would set up
Address
Link is used to store next descriptor address or transmission end flag(0xfffff800)
Destination
Address

Byte Counter

~—) pending
—) pending

—) pending
—) pending

Commity
Parameter

£~ —) pending
ﬁ pending

,_
S = ) pending
=~

~—) pending

=
=)
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Y kY oxdiffsoo

Pending Status

Request DMA

Link

Descriptor information

Prepare Descri
A Dad
\ v
Witk Descriptor |
Address and Sta
AC obtains
Descriptor information

ding
. [ Transferring Package
pending

Link=fffff800?

Transmission Finish

Figure3.8-1 DMA Block Diagram

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 124



@ Allwinner

Quad-core A33

Technology
3.8.3 DRQ Type and Port Corresponding Relation
Source DRQ Type Destination DRQ Type
port0 SRAM portO SRAM
portl SDRAM portl SDRAM
port2 / port2 /
port3 DAUDIO_0-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 /
portl2 / portl2 TCON_O
portl3 / portl3 /
portld / portl4d /

portl5 AUDIO CODEC

portl5 AUDIO CODEC

portl6 SS-RX

portl6 SS-TX

port17 OTG_EP1

pOFt17 OTG_EP1

portl8 OTG_EP2

portl8 OTG_EP2

portl9 OTG_EP3

portl9 OTG_EP3

port20 OTG_EP4

port20 OTG_EP4

port21 OTG_EP5 port21 OTG_EP5
port22 / port22 /
port23 SPI_0-RX port23 SPI_0-TX
port24 SPI_1-RX port24 SPI_1-TX
port25 / port25 /
port26 / port26 /
port27 / port27 /
port28 / port28 /
port29 / port29 /
Port30 / 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, the
relevant pending bit would be set up, and generates an interrupt if the corresponding interrupt is enabled. The
flow-process diagram is showed in Block Diagram section.

During a DMA transmission, the configuration could be obtained via the Configuration Register."And, behind
the address of the configuration register in DDR or SRAM, there are some registers including othef infermation
of a DMA transmission. The structure chart is showed in Block Diagram section. Also, other information of a
transferring data can be obtained by reading the Current Source Address Register, Current Destination Address
Register and Byte Counter Left Register. The configuration must be word-aligning.

The transferring data would be paused when settingfup the relevant Pause Register, if coming up emergency.
And the pausing data could be presumable when set 0'to,the\samé bit in Pause Register.
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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, Registen
DMA_CFG_REG 0x100+N*0x40+0xC | (N=0~7)

DMA Channel Cufrent Source\Register
DMA_CUR_SRC_REG 0x100+N*0x40+0x10 | (N=0~7)

DMA( " Chanhel ¥ \Current  Destination

Register
DMA_CUR_DEST_REG 0x1004N*0x40+0x14 | (N=0~7)

DMA"Channel Byte Counter Left Register
DMA_BCNT_LEFT_REG 0x100+N*0x40+0x18 (N=0~7)

DMA Channel Parameter Register
DMA_PARA_REG 0x100+N*0x40+0x1C | (N=0~7)

Copyright © 2014 Allwinner Technology. All Rights Reserved.

Page 127



@ Allwinner

Technology Quad-core A33

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 Enable.
0: Disable, 1: Enable.

25 R/W 0x0 DMA6_PKG_IRQ_EN
DMA'6 Package End Transfeminterrupt Enable.
0: Disable, 1: Enable.

24 R/W 0x0 DMA6_HLAF_IRQ_EN
DMA 6 Half'Package Transfer Interrupt Enable.
0: Disable, 1: Enable.

23 / / /

22 R/W 0x0 DMA5_QUEUE_IRQ_EN
DMA 5 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.

21 R/W 0x0 DMAS5_PKG_IRQ_EN
DMA 5 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.

20 R/W 0x0 DMAS5_HLAF_IRQ_EN
DMA 5 Half package Transfer Interrupt Enable.
0: Disable, 1: Enable.

19 / / /

18 R/W 0x0 DMA4_QUEUE_IRQ_EN
DMA 4 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.

17 R/W 0x0 DMA4_PKG_IRQ_EN
DMA 4 Package End Transfer Interrupt Enable.
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0: Disable, 1: Enable.

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.

R/W

0x0

DMA2_PKG_IRQ_EN
DMA 2 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

DMA2_HLAF_IRQ_EN
DMA™2 HalfPackage Transferinterrupt Enable.
0: Disable, 1: Enable.

/

R/W

0x0

DMA1 QUEUE_IRQ_EN
DMA 1 Queue End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

DMA1_PKG_IRQ_EN
DMA 1 Package End Transfer Interrupt Enable.
0: Disable, 1: Enable.

R/W

0x0

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

DMAOQO_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.
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‘ 0: Disable, 1: Enable

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 Intesrupt Pending. Set 1 to the
bit will clear it.

0:.No effect, 1: Pending.

25

R/W

0x0

DMA6_PKG_IRQ_PEND

DMA\6 Package End Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

24

R/W

(0)(0)

DMAG6_HLAF_IRQ_PEND.

DMA 6 Half Package Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

23

/

22

R/W

0x0

DMA5_QUEUE_IRQ_PEND.

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

0: No effect, 1: Pending.

21

R/W

0x0

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

DMAS_HLAF_IRQ_PEND.
DMA 5 Half Package Transfer Interrupt Pending. Set 1 to
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the bit will clear it.
0: No effect, 1: Pending.

19

/

18

R/W

0x0

DMA4_QUEUE_IRQ_PEND.

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

0: No effect, 1: Pending.

17

R/W

0x0

DMA4_PKG_IRQ_ PEND

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

0: No effect, 1: Pending.

16

R/W

0x0

DMA4_HLAF_IRQ_PEND.
DMA 4 Half Package Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

15

/

14

R/W

0x0

DMA3_QUEUE_IRQ_PEND.
DMA 3 Queue End Transfer Interrupt Pending. Set 1 to the
bit will clear it.

0: No effect, 1: Pending.

13

R/W

0x0

DMA3_PKG_IRQ. PEND

DMA 3 Package End Transfer Interrupt Pending. Set 1 to
the bit will ¢lear it.

0:.No effect, 1: Pending.

12

R/W

0x0

DMA3_HLAF_IRQ_PEND.

DMA\ 3 Half Package Transfer Interrupt Pending. Set 1 to
the bit will clear it.

0: No effect, 1: Pending.

11

/

10

R/W

0x0

DMA2_QUEUE_IRQ_PEND.

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

0: No effect, 1: Pending.

R/W

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

5 R/W 0x0 DMA1_PKG_IRQ_ PEND

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_[R@_PEND.

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

0: No effect, 1: Pending.

DMA Auto Gating Register (Default: 0x00000000)

Offset:0x020 Register Name: DMA_AUTO_GATE_REG
Bit Read/Write \| Default/Hex | Description
31:3 |/ / /

2 R/W 0x0 DMA_MCLK_CIRCUIT.

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

1 R/W 0x0 DMA_COMMON_CIRCUIT.

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

1: Auto gating disable.

0 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.
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Offset:0x30 Register Name: DMA_STA REG

Bit

Read/Write

Default/Hex

Description

31:8

/

/

/

7

RO

0x0

DMA7_STATUS

DMA Channel 7 Status.

0: Idle, 1: Busy.

RO

0x0

DMA6_STATUS

DMA Channel 6 Status.

0: Idle, 1: Busy.

RO

0x0

DMAS5_STATUS

DMA Channel 5 Status.

0: Idle, 1: Busy.

RO

0x0

DMA4_STATUS

DMA Channel 4 Status.

0: Idle, 1: Busy.

RO

0x0

DMA3_STATUS

DMA Channel 3 Status.

0: Idle, 1: Busy:

RO

0x0

DMA2_STATUS

DMA Channel 2 Status.

0:ddle, 2: Busy.

RO

0x0

DMA1_STATUS

DMA\.Channel 1 Status.

0: Idle, 1: Busy.

RO

0x0

DMAO_STATUS

DMA Channel O Status.

0: Idle, 1: Busy.

DMA Channel Enable Register (Default: 0x00000000)

Offset:0x100+N*0x40+0x0

Register Name: DMAO_EN_REG

(N=0~7)

Bit Read/Write | Default/Hex | Description
31:1 |/ / /

0 R/W 0x0 DMA_EN.

DMA Channel Enable
0: Disable, 1: Enable.
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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.

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 (Defaulta/0x00000000)

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

(N=0~7)

Register Name: DMA_CFG_REG

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_LEN.

DMA Destination Burst Length.
00:1

01:/

10: 8

11:/

22:21

RO

0x0

DMA_ADDR_MODE.

DMA Destination Address Mode
0x0: Linear Mode

0x1: 10 Mode

0x2: /

0x3: /

20:16

RO

0x0

DMA_DEST_DRQ_TYPE.
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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:/

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, thenj the'corresponding burst length will be fixed, and the options will be invalid.
The address of the DMA Channel Configuration Register must be word-aligned.

DMA ChannehCurrent Source Address Register

Offset:0x100+N*0x40+0x10 Register Name: DMA_CUR_SRC_REG
(N=0~7)
Bit Read/Write Default/Hex | Description
31:0 | RO 0x0 DMA_CUR_SRC
DMA Channel Current Source Address, read only.

Note: The address of the DMA Channel Current Source Address Register must be word-aligned.

DMA Channel Current Destination Address Register

Offset:0x100+N*0x40+0x14 Register Name: DMA_CUR_DEST_REG
(N=0~7)

Bit Read/Write Default/Hex | Description

31:0 | RO 0x0 DMA_CUR_DEST
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‘ 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
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

applicati

on.

usually depends on the capacity of the device’s FIFO in the practical

The data block size mustibe multiple of\burst*width (byte). For example: if burst is 4 and the width is 32-bit, so
the data'block size must be m*16(byte), i.e. N=m * 16.
When DMA controller has'completed transferring N bytes data, and waiting n clock cycles to check the DRQ

signal.

This registenjis;only effective to devices, and the Data Block Size N should be 0 if it is less than 32.
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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
SGl 12 12 0x0030 SGI 12 interrupt
SGI 13 13 0x0034 SGI 13 interrupt
SGl 14 14 0x0038 SGI 14 interrupt
SGI 15 15 0x003C SGI 15 interrdpt
PPIO 16 0x0040 PPI Qsinterrupt
PPI1 17 0x0044 PPI1 interrupt
PPI 2 18 0x0048 PPI2\interrupt
PPI 3 19 0x004C PPI 3 interrupt
PPI 4 20 0x0050 PPl 4 interrupt
PPI'5 21 0x0054 PPI 5 interrupt
PPI 6 22 0x0058 PPI 6 interrupt
PPI 7 23 0x005C PP1 7 interrupt
PPI 8 24 0x0060 PPI 8 interrupt
PPI 9 25 0x0064 PPI 9 interrupt
PPI 10 26 0x0068 PPI 10 interrupt
PPI 11 27 0x006C PPI 11 interrupt
PPI 12 28 0x0070 PPI 12 interrupt
PPI 13 29 0x0074 PPI 13 interrupt
PPl 14 30 0x0078 PPI 14 interrupt
PPI 15 31 0x007C PPI 15 interrupt
UART O 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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TWI O 38 0x0098 TWI O interrupt
TWI1 39 0x009C TWI 1 interrupt
TWI 2 40 0x00AO0 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 0x00DO0 /
/ 53 0x00D4 /
/ 54 0x00D8 /
/ 55 0x00DC /
/ 56 0x00EO /
Watchdog 57 0x00E4 Watehdog intefrrupt
/ 58 0x00E8 /
/ 59 0x00EC /
/ 60 0x00F0 /
Audio Codec 61 Ox00F4 Analogy Audio Codec interrupt
KEYADC 62 0x00F8 KEYADC interrupt
Thermal Sensor 63 0x00QFC Thermal Sensor interrupt
External NMI 64 0x100 External Non-Mask Interrupt
R_timer @ 65 0x104 R_timer O interrupt
R_timer 1 66 0x108 R_timer 1 interrupt
/ 67 0x010C /
R_watchdog 68 0x0110 R_watchdog interrupt
/ 69 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_TWI 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/MMCO0 92 0x0170 SD/MMC Host Controller 0 interrupt
SD/MMC 1 93 0x0174 SD/MMC Host Controller 1 integrupt
SD/MMC 2 94 0x0178 SD/MMC Host Controller 2 intefrupt
/ 95 0x017C /
/ 96 0x0180 /
SPIO 97 0x0184 SPI O'interrupt
SPI'1 98 0x0188 SPl dginterrupt
/ 99 0x018C /
/ 100 0x0190 /
/ 101 0x0194 /
NAND 102 0x0198 NAND Flash Controller interrupt
USB -OTG 103 0x019C USB-OTG interrupt
USB-EHCIO 104 0x01A0 USB-EHCIO interrupt
USB-QHCIO 105 0x01A4 USB-OHCIO interrupt
/ 106 0x01A8 /
/ 107 0x01AC /
/ 108 0x01B0O /
/ 109 0x01B4 /
/ 110 0x01B8 /
/ 111 0x01BC /
SS 112 0x01C0 SS interrupt
/ 113 0x01C4 /
/ 114 0x01C8 /
/ 115 | Ox01CC /
Csl 116 0x01DO0 CSl interrupt
csi_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 0x01EO /
MIPI DSI 121 Ox01E4 MIPI DSl interrupt
/ 122 Ox01E8 /
DRCO0/1 123 OxO01EC DRC 0/1 interrupt
/ 124 0x01FO0 /
DE_FE 125 0x01F4 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-PPMMUL interrupt
/ 136 0x0220 /
/ 137 0x0224 /
/ 138 0x0228 /
/ 139 0x022C /
CTIO 140 0x0230 CTIO interrupt
CTI1 141 0x0234 CTl1 interrupt
CTI2 142 0x0238 CTI2 interrupt
CTI3 143 0x023C CTI3 interrupt
COMMTXO0 144 0x0240 COMMTXO interrupt
COMMTX1 145 0x0244 COMMTX1 interrupt
COMMTX2 146 0x0248 COMMTX2 interrupt
COMMTX3 147 0x024C COMMTX3 interrupt
COMMRXO0 148 0x0250 COMMRXO interrupt
COMMRX1 149 0x0254 COMMRX1 interrupt
COMMRX2 150 0x0258 COMMRX2 interrupt
COMMRX3 151 0x025C 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 counter
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 thefVDDLRTC is not

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 Registen
ALARM1_WK_HH_MM-SS 0x40 Alarm 1 Week HMS Register
ALARM1_ENABLE_REG 0x44 Alarm 1 Enable/Register
ALARM1_IRQ_EN 0x48 AlarmgslRQ Enable Register
ALARM1_IRQ_STA_REG 0x4C Alarm 1 IRQ Status Register
ALARM_CONFIG_REG 0x50 Alarm ConfigUration Register
LOSC_OUT_GATING_REG 0x60 LOSC output gating register
General Purpose Register
GP_DATA_REG 0x100+ N*Ox4 (N=0~3)
GPL_HOLD_OUTPUT_REG 0x180 GPL Hold Output Register
VDD_RTC.REG 0x190 VDD RTC Regulate Register
IC_CHARA_REG 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 W 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 ‘Operatiof
is finished.

8 R/W 0x0 RTC_HHMMSS_ACCE.

RTC HH-MM-SS access.

After writing the RTG HH-MM-SS register, this bit is set
and it will be_cleared wuntil the real writing operation is
finished.

After ‘writing\the RTC)YY-MM-DD register, the YY-MM-DD
registerwill be‘refreshed for at most one second.

7 R/W 0x0 RTCLYYMMDD_ACCE.

RTCYY-MM-DD access.

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

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

6:4 / / /

3:2 R/W 0x0 EXT_LOSC_GSM.

External 32768Hz Crystal GSM.
00 low

01

10

11 high

/ / /

0 R/W 0x0 LOSC_SRC_SEL.
LOSC Clock source Select. ‘N’ is the value of Internal OSC

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

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.

RO

0x0

LOSC_SRC_SEL_STA.

Checking LOSC Clock Source Status. ‘N’is the value “of
Internal OSC Clock Prescalar registér.

0: InternalOSC / N;

1: External 32,768KHzOSC.

Internal OSC Clock PrescalamRegister (Default: 0x00000014)

Offset:0x8 RegisterName: INTOSC_CLK_PRESCAL_REG
Bit Read/Write | Default/Hex\| Description

31:5 / / /[

4:0 R/W 0x14 INTOSC_CLK_PRESCAL.

Internal OSC Clock Prescalar value N.
00000: 1
00001: 2
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.

Copyright © 2014 Allwinner Technology. All Rights Reserved.

Page 145



@ Allwinner

Technology Quad-core A33

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

21:16 R/W X YEAR.
Year.
Range from 0~63.

15:12 |/ / /

11:8 R/W X MONTH.
Month.
Range from 1~12.

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 Area
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_MM SS REG
Bit Read/Write | Default/Hex | Description
31:29 R/W 0x0 WK_NO.

Week number.

000: Monday

001:Tuesday
010: Wednesday
011: Thursday

100: Friday
101: Saturday
110: Sunday
111:/
28:21 / / /
20:16 R/W X HOUR.
Range from 0~23
15:14 |/ / /
13:8 R/W X MINUTE.
Range from 0~59
7:6 / / /
5:0 R/W X SECOND.

Range from 0~59

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 0, 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 0, it will be 1 second in fact.

Alarm 0 Enable Register (Default: 0x00000000)

Offset:0x28 Register Name: ALARMO_ENABLE_REG
Bit Read/Write | Default/Hex | Description

31:1 |/ / /

0 R/W 0x0 ALVI_O_EN

Alarm 0 Enable.

If this, bit is'set to “1”, the Alarm 0 Counter register’s valid
bits will down count to zero, and the alarm pending bit will
be set to “1”.

0: disable,

1: enable.

Alarm 0 IRQ Enable Register (Default: 0x00000000)

Offset:0x2C

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.
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Alarm 0 IRQ Status Register (Default: 0x00000000)

Quad-core A33

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)

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.

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

Range from 0~59.

Note: If the writtenvalue, is not from 0,to 59 in Second Area, it turns into 59 automatically. Minute Area and

Hour Aréa are similar to Second'Area.

Alarm\l Enable Register (Default: 0x00000000)

Offset:0x44 Register Name: ALARM1_EN_REG

Bit Read/Write | Default/Hex | Description

317 |/ / /

6 R/W 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 irqg pending bit will be set to “1”.

5 R/W 0x0 WK5_ALM1_EN.
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Week 5 (Saturday) Alarm 1 Enable.
0: Disable;
1: Enable.
If this bit is set to “1”, only when the Alarm 1 Week
HH-MM-SS register valid bits is equal to RTC HH-MM-SS
register and the register RTC HH-MM-SS bit [31:29] is 5,
the week 5 alarm irg pending bit will be set to “1”.

4 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”.

3 R/W 0x0 WK3_ALM1_EN.
Week 3 (Thursday) Alarm 1 Enable.
0: Disable;
1: Enable.
If this bit is set to “1”, only whennthe Alarm 1 ‘Week
HH-MM-SS register valid bits is equal to, RTC:HH-MM-SS
register and the registér RTC,HH-MM-SS'bit [31:29] is 3,
the week 3 alarm'irqg pending bit will'be set to “1”.

2 R/W 0x0 WK2”ALM1_EN.
Week'2 (Wednesday) 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 2,
the week 2 alarm irq pending bit will be set to “1”.

1 RAW 0x0 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 irg pending bit will be set to “1”.

0 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
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register and the register RTC HH-MM-SS bit [31:29] is O,
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
Bit Read/Write | Default/Hex | Description

31:1 |/ / /

0 R/W 0x0 ALARM1_WEEK_IRQ_PEND.

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

0: No effect;

1: Pending, week countefvalue is reached.

Ifalarm 1 week irq enabledis’set to 1, the pending bit will
besent to thejinterrupt controller.

Alarm Config Register (Default: 0x00000000)

Offset:0%x50

Register Name: ALARM_CONFIG_REG

Bit Read/Write), | Default/Hex | Description
31:1 WY/ / /
0 R/W 0x0 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.
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0: Enable LOSC output gating;
1: Disable LOSC output gating.

General Purpose Register (Default: 0x00000000))

Offset:0x100+N *0x4

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’s power is
changing. The output must be low level (0) or high'level (1)
or High-Z; any aother outputs may not hold on.
0: Hold disable
1:Hold enable

10 R/W 0x0 GPE10 ‘HOLD_OUTPUT
Hold the output of GPIOL10 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

9 R/W 0x0 GPL9_HOLD_OUTPUT.
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

8 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
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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

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 lowflevel (0) or high level
(1) or High-Z; any other output may not hold on.
0: Hold disablée
1: Hold enable

3 R/W 0x0 GPL3"HOLD_OUTPUT.
Hold the output of \GPIOL3 when system’s power is
changing. The output must be low level (0) or high level (1)
or High-Z; any other outputs may not hold on.
0: Hold disable
1: Hold enable

2 R/W 0x0 GPL2_HOLD_OUTPUT.
Hold the output of GPIOL2 when system’s power is
changing. The output must be low level (0) or high level (1)
or High-Z; any other outputs may not hold on.
0: Hold disable
1: Hold enable

1 R/W 0x0 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)

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 152



@ Allwinner

Technology Quad-core A33

or High-Z; any other outputs may not hold on.
0: Hold disable
1: Hold enable

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, (Befault:*0x00000000)

Offset:0x1FO0 Register Name: IC_CHARA_REG
Bit Read/Write | Default/Hex |‘Description
31:0 R/W 0x0 /
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3.11 R_Timer

3.11.1 Overview

The A33 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
e One external NMl interrupt source

e 4-Level priority controller

e  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 to
define the priority for each interrupt source, thus permitting higher priority interruptsito be e if a
r

lower priority interrupt is being treated. The fast forcing feature redirects any internalior ext urce to
provide a fast interrupt rather than a normal interrupt. &

Q
O(\ .\66
C
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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. In
: 6
. 6

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

ot
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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

Quad-core A33

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 32K
CPU3 D-Cache 32K
CPU L2 Cache 512K
Total 864K

o
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3.15.2 System Control Register List

Quad-core A33

Module Name

Base Address
SRAM 0x01C00000
Register Name Offset Description
SRAM_CTRL_REGO 0x0 SRAM Control Register 0
SRAM_CTRL_REG1 Ox4 SRAM Control Register 1
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3.15.3 System Control Register Description

SRAM Control Register 0 (Default: Ox7FFFFFFF)

Quad-core A33

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)

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.

300 |/ / /.
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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:
¢  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 outputs
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 sample ratesfrom 8KHz to 48KHz
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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
PHONEOQOUTP 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 | 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] Reference
VRA2 0] Reference
VRP 0] Reference
AVCC I Analog Power
HPVCCIN | Headphone Amplifier Power Supply
HPVCCBP (0] Headphone Amplifier Power Bypass
AGND GND. Analog Ground
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3.16.3 Block Diagram
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Figure 3.16-1 Audio C ock 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 Register

DA_RXCNT 0x02C Digital Audio TX Sample Counter'Register

DA_TXCHSEL 0x030 Digital Audio TX Channel.Select register:

DA_TXCHMAP 0x034 Digital Audio TX Channel Mapping Register

DA_RXCHSEL 0x038 Digital Audio'RX Channel Select register

DA_RXCHMAP 0x03C Digital Audio RX Channel'Mapping Register

CHIP_AUDIO_RST 0x200 Chip Soft Reset Register

SYSCLK_CTL 0x20C System Clock Control Register

MOD_CLK_ENA 0x210 Madule Clock Control Register

MOD_RSI.CTL 0x214 Module Reset Control Register

SYS_SR_CTRL 0x218 System Sample rate & SRC Configuration Register

SYS_SRC_CLK 0x21C System SRC Clock Source Select Register

SYS_DVE._MOD 0x220 System DVC Mode Select Register

AIF1CLK_CTRL 0x240 AIF1 BCLK/LRCK Control Register

AIF1_ADCDAT_CTRL 0x244 AIF1 ADCDAT Control Register

AIF1_DACDAT_CTRL 0x248 AIF1 DACDAT Control Register

AIF1_MXR_SRC 0x24C 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

AlIF1_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
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AIF2_DACDAT_CTRL 0x288 AIF2 DACDAT Control Register
AlIF2_MXR_SRC 0x28C AIF2 Digital Mixer Source Select Register
AlF2_VOL_CTRL1 0x290 AIF2 Volume Control 1 Register
AlF2_VOL_CTRL2 0x298 AIF2 Volume Control 2 Register
AlIF2_MXR_GAIN 0x2A0 AIF2 Digital Mixer Gain Control Register
AlIF2_RXD_CTRL 0x2A4 AIF2 Receiver Data Discarding Control Register
AIF3_CLK_CTRL 0x2C0 AIF3 BCLK/LRCK Control Register
AIF3_ADCDAT_CTRL 0x2C4 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,Register
AC_ADC_DAPLSTA 0x400 ADC DAP Left Status Register
AC_ADC_DAPRSTA 0x404 ADC DAP Right Status Register
AC_ADC_DAPLCTRL 0x408 ADE DAP Left Channel Control Register
AC_ADC_DAPRCTRL 0x40C ADGDAP Right Channel Control Register
AC_ADC_DAPLTL 0x410 ADC DAP LeftiTarget Level Register
AC_ADC_DAPRTL 0x414 ADC DAP Right Target Level Register
AC_ADC_DAPLHAC 0x418 ADCDAP Left High Average Coef Register
AC_ADC.DAPLLAC 0x41C ADC DAP Left Low Average Coef Register
AC_ADC_DAPRHAC 0x420 ADC DAP Right High Average Coef Register
AC_ADC_DAPRLAC 0x424 ADC DAP Right Low Average Coef Register
AC_ADC\LDAPLDT 0x428 ADC DAP Left Decay Time Register
AC_ADC_DAPLAT 0x42C ADC DAP Left Attack Time Register
AC_ADC_DAPRDT 0x430 ADC DAP Right Decay Time Register
AC_ADC_DAPRAT 0x434 ADC DAP Right Attack Time Register
AC_ADC_DAPNTH 0x438 ADC DAP Noise Threshold Register
AC_ADC_DAPLHNAC | 0x43C 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 | Ox444 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
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AC_DAC_DAPHHPFC | Ox484 DAC DAP High HPF Coef Register
AC_DAC_DAPLHPFC 0x488 DAC DAP Low HPF Coef Register
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 0x4A0 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 | Ox4B4 DAC DAP High Gain K Parameter Register
AC_DAC_DAPLGKPA 0x4B8 DAC DAP Low Gain K Parameter Register
AC_DAC_DAPHGOPA | Ox4BC DAC DAP High Gain Offset Parameter Register
AC_DAC_DAPLGOPA | 0x4CO 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 Ox4EQ SRC1 Control.1 Register
SRC1_CTRL2 Ox4E4 SRC1 Control 2 Register
SRC1_CTRL3 Ox4E8 SRE1 Control3'Register
SRC1_CTRL4 Ox4EC SRC#aControl 4 Register
SRC2_CTRL1 0x4F0 SRC2 Contrald, Register
SRC2_CTRL2 Ox4F4 SRC2 Control 2 Register
SRC2_CTRL3 Ox4F8 SRC2 Control 3 Register
SRC2_CIRi4 0x4FC SRC2 Control 4 Register
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3.16.5

I2S_AP Control Register

Quad-core A33

Audio Codec Register Description

Offset: 0x000

Register Name: DA_CTL
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex

Description

319 |/ /

/

R/W

SDO_EN
0: Disable
1: Enable

/

R/W

ASS

Audio sample select when TX FIFO under run
0: Sending zero

1: Sending last audio sample

R/W

MS

Master Slave Select
0: Master

1: Slave

R/W

PCM
0:12S Interface
1: PEM Interface

R/W

LooP

Loop back test

0: Normal mode

1: Loop back test

When set ‘1’, connecting the SDO with the SDI in Master
mode.

R/W

TXEN

Transmitter Block Enable
0: Disable

1: Enable

R/W

RXEN

Receiver Block Enable
0: Disable

1: Enable

R/W

GEN

Globe Enable

A disable on this bit overrides any other block or channel
enables and flushes all FIFOs.

0: Disable
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‘ ‘ ‘ ‘ 1: Enable

I2S_AP Format Register 1

Register Name: DA_FATO
Offset: 0x004 Default Value: 0x0000_000C
Bit Read/Write | Default/Hex Description

31:8 |/ / /

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 LR€ rising
7 R/W 0 edge

BCP

BCLK Parity

0: Normal

6 R/W 0 1: Inverted

SR

Sample Resolution

00: 16-bits

01: 20-hits

10:24-bits

5:4 R/W 0 11:Reserved

WSS

Word Select Size

00: 16 BCLK

01: 20 BCLK

10: 24 BCLK

3:2 R/W 0x3 11: 32 BCLK

FMT

Serial Data Format

00: Standard 12S Format
01: Left Justified Format
10: Right Justified Format
1:0 R/W 0 11: Reserved
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I2S_AP Format Register 1

Register Name: DA_FAT1

Offset: 0x008 Default Value: 0x0000_4020
Bit Read/Write | Default/Hex | Description
31:15 | / / /

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

14:12 | R/W 0x4 Others : Reserved

PCM_SYNC_OUT

PCM Sync Out

0: Enable PCM_SYNC output in Master mode
1: Suppress PCM_SYNC whilst keeping PCM_CLK ftunning.
11 R/W 0 Some Codec utilize this to enter a low power state.
PCM Out Mute

10 R/W 0 Write 1 force PCM_OUTito 0

MLS

MSB '/ LSB First Select

0: MSB'First

9 R/W 0 1+ LSB First

SEXT

Sign Extend (only for 16 bits slot)

0: Zeros or audio gain padding at LSB position

1: Sign extension at MSB position

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

When writing the bit is 1, the unused bits are both sign
8 R/W 0 extension.

S|

Slot Index

00: the 1st slot

01: the 2nd slot

10: the 3rd slot

7:6 R/W 0 11: the 4th slot
SW
5 R/W 1 Slot Width
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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.

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

12S_AP TX FIFO register

Offset: 0x00C

Register Name: DA_TXFIFO
Default Value: 0x0000_0000

Bit

Default/Hex

Default/Hex

Description

31:0

TX_DATA

TX Sample

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.

12S_AP RX FIFO register

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

Register Name: DA_FCTL

Offset: 0x014 Default Value: 0x0004_00FO
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 triggér-level for TXFIFO normal

condition
18:12 | R/W 0x40 Trigger Level = TXTL
11:10 | / / /

RXTL

RX FIFO Trigger Level
Interruptiand DMA request trigger level for RXFIFO normal

condition
9:4 R/W OxF Trigger Level = RXTL + 1
/ / /
TXIM

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_1[23:0] = {4’h0, TXFIFO[31:12]}

2 R/W 0 Mode 1: FIFO_1[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
1:0 R/W 0 register is filled by ‘0.
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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_0O[19]}, FIFO_0O[19:0]}
Mode 2: RXFIFO[31:0] = {FIFO_0[19:4], 16’h0}

Mode 3: RXFIFO[31:0] = {16{FIFO_O[19], FIFO_0O[19:4]}

I2S_AP FIFO Status Register

Register Name: DA_FSTA

Offset: 0x018 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 newfsample in\TX FIFO (>= 1

28 R 1 word)
27:24 |/ / /
TXE_CNT
23:16 | R 0x80 TXFIFO Empty Space WordiCounter
1519 |/ / /
RXA

RX EIFO Available
0: No available data in RX FIFO

R 0 1: More than one sample in RX FIFO (>= 1 word)
/
RXA_CNT
6:0 R 0 RX FIFO Available Sample Word Counter

I2S_AP DMA & Interrupt Control Register

Register Name: DA_INT
Offset: 0x01C Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
31:.8 |/ / /
TX_DRQ
TX FIFO Empty DRQ Enable
0: Disable
R/W 0 1: Enable
R/W 0 TXUI_EN
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TX FIFO Under run Interrupt Enable
0: Disable

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.
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 Undérirun Intérrupt'Enable
0: Disable

2 R/W 0 1:Enable

RXOIZEN

RX FIFQ ©verrun‘Interrupt Enable
0: Disable

1 R/W 0 1: Enable

RXAI_EN

RX FIFO Data Available Interrupt Enable
0: Disable

0 R/W 0 1: Enable

12S AP Interrupt Status Register

Register Name: DA_ISTA

Offset: 0x020 Default Value: 0x0000_0010
Bit Read/Write | Default/Hex | Description
317 |/ / /

TXU_INT

TX FIFO Under run Pending Interrupt
0: No Pending Interrupt

6 R/W 0 1: FIFO Under run Pending Interrupt
R/W 0 TXO_INT
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TX FIFO Overrun Pending Interrupt
0: No Pending Interrupt

1: FIFO Overrun Pending Interrupt
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 / / /
RXU_INT

RX FIFO Under run Pending Interrupt

0: No Pending Interrupt

1:FIFO Under run Pending Interrupt

2 R/W 0 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 iiterrupt

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.

12S [AP Clock\Divide Register

Register Name: DA_CLKD

Offset: 0x024 Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
31:8 |/ / /

MCLKO_EN

0: Disable MCLK Output

1: Enable MCLK Output

Notes: Whether in Slave or Master mode, when this bit is
7 R/W 0 set to 1, MCLK should be output.

BCLKDIV

BCLK Divide Ratio from MCLK

000: Divide by 2 (BCLK = MCLK/2)

6:4 R/W 0 001: Divide by 4
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010: Divide by 6
011: Divide by 8
100: Divide by 12
101: Divide by 16
110: Divide by 32
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
0101: Divide by 12
0110: Divide by 16
0111: Divide by 24
1000: Divide by 32
1001: Divide by 48
1010: Divide by 64
3:0 R/W 0 Others : Reserved

I2S AP TX Counter register.

Register Name: DA_TXCNT

Offset: 0x028 Default Value: @x0000_0000
Bit Read/Write | Default/Hex, | Description
TX_ENT

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 one. The TX sample
counter register can be set to any initial valve at any time.
After been updated by the initial value, the counter register
31:0 R/W 0 should count on base of this initial value.

12S_AP RX Counter register

Register Name: DA_RXCNT
Offset: 0x02C Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
RX_CNT
RX Sample Counter
31:0 | R/W 0 The audio sample number of writing into RXFIFO. When
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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.

Quad-core A33

I2S_AP TX Channel Select register

Offset

: 0x030

Register Name: DA_TXCHSEL
Default Value: 0x0000_0001

Bit

Read/Write

Default/Hex

Description

31:3

/

/

/

2:0

R/W

TX_CHSEL

TX Channel Select
0: 1-ch

1: 2-ch

2:3-ch

3:4-ch

12S_AP TX Channel Mapping Register

Offset: 0x034

Register Name: DA_TXEHMAP
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

1xx: Reserved

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
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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

3 / /

2:0 R/W 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

Offset: 0x038

Register Name: DA_RXCHSEL
Default Value: 0x0000..0001

Bit

Read/Write

Default/Hex

Description

31:3

/

/

/

2:0

RAW

RX_CHSEL

RX Channel Select
0: 1I-=ch

1: 2-ch

2:3-ch

3:4-ch

Others: Reserved

12S AP RX Channel Mapping Register

Offset: 0x03C

Register Name: DA_RXCHMAP
Default Value: 0x0000_3210

Bit Read/Write | Default/Hex | Description
31:15 |/ / /
14:12 | R/W 3 RX_CH3_MAP

RX Channel3 Mapping
000: 1* sample
001: 2™ sample
010: 3" sample
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011: 4™ sample
Others: Reserved

Quad-core A33

11

/

10:8

R/W

RX_CH2_MAP

RX Channel2 Mapping
000: 1* sample

001: 2" sample

010: 3" sample

011: 4™ sample
Others: Reserved

/

R/W

RX_CH1_MAP
RX Channell Mapping
000: 1* sample

001: 2" sample

010: 3" sample

011: 4" sample
Others: Reserved

/

R/W

RX_CHO_MAP

RX Channel0'Mapping
000: 1* sample

001: 2™ sample

020: 3" sample

011: 4% sample
Others: Reserved

Chip'Soft Reset Register

Offset: 0x200

Register Name: CHIP_AUDIO_RST
Default Value: 0x0000_0101

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

System Clock Control Register

Offset: 0x20C

Register Name: SYSCLK_CTL
Default Value: 0x0000_0000

Bit Read/Write Default/Hex | Description
31:12 | / / /
AIF1CLK_ENA
11 R/W 0x0
AIF1CLK Enable
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0: Disable
1: Enable

Quad-core A33

10 R/W

0x0

Reserved

9:8 R/W

0x0

AIF1CLK_SRC
AIF1CLK Source Select
00: MLCK1

01: Reserved

1X: pll2_1x

7 R/W

0x0

AIF2CLK_ENA
AIF2CLK Enable
0: Disable

1: Enable

6 R/W

0x0

Reserved

5:4 R/W

0x0

AIF2CLK_SRC
AIF2CLK Source Select
00: MLCK1

01: Reserved

1X: pll2_1x

3 R/W

0x0

SYSCLK_ENA
SYSCLK Enable
0: Disable

1: Enable

2:1 R/W

0x0

Reserved

0 R/W

0x0

SYSCLK, SRC

System Clock Soeurce Select
0:AIF1CLK

1: ATF2CLK

Module Clock'€ontrol Register

Offset: 0x210

Register Name: MOD_CLK_ENA
Default Value: 0x0000_0000

Bit Read/Write

Default/Hex

Description

31:16 | R/W

0x0

Reserved

15:0 R/W

0x0000

Module clock enable control
0-Clock disable

1-Clock enable

BIT15-AlF1

BIT14-AlF2

BIT13-AIF3

BIT12-Reserved

BIT11-SRC1

BIT10-SRC2
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BIT9-Reserved
BIT8-Reserved
BIT7-HPF & AGC
BIT6-HPF & DRC
BIT5-Reserved
BIT4-Reserved
BIT3-ADC Digital
BIT2-DAC Digital
BIT1-Reserved
BITO-Reserved

Quad-core A33

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-AIF1
BIT14-AIF2
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
BIT3-ADC Digital
BIT2-DAC Digital
BIT1-Reserved
BITO-Reserved

System Sample rate & SRC Configuration Register

Register Name: SYS_SR_CTRL
Default Value: 0x0000_0000

Offset: 0x218

Bit Read/Write | Default/Hex | Description

31:16 |/ / /
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15:12 R/W

AIF1_FS

AIF1 Sample Rate
0000: 8KHz
0001: 11.025KHz
0010: 12KHz
0011: 16KHz
0100: 22.05KHz
0101: 24KHz
0110: 32KHz
0111: 44.1KHz
1000: 48KHz
1001: 96KHz
1010: 192KHz
Other: Reserved

0x0

11:8 R/W

AIF2_FS

AlIF2 Sample Rate
0000: 8KHz
0001: 11.025KHz
0010: 12KHz
0011: 16KHz
0100: 22.05KHz
0101: 24KHz
0110: 32KHz
0111:44.1KHz
1000: 48KHz
1001: 96KHz
1010: 192KHz
Other: Reserved

0x0

3 R/W

SRC1_ENA

0x0 digital audio input to the AW1653.
0: Disable
1: Enable

SRC1 Enable. SRC1 Performs sample rate conversion of

2 R/W

SRC1_SRC

From which the input data will come.
0: AIF1 DAC Timeslot 0

1: AIF2 DAC

0x0

1 R/W

SRC2_ENA

0x0 digital audio output from the AW1653.
0: Disable
1: Enable

SRC2 Enable. SRC2 Performs sample rate conversion of

0 R/W

SRC2_SRC

To which the converted data will be output.

0x0
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0: AIF1 ADC Timeslot 0
1: AIF2 ADC

System SRC Clock Source Select Register

Offset: 0x21C

Register Name: SYS_SRC_CLK
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:2

/

/

/

1:0

R/W

0x0

SRC_CLK_SLT

System SRC module output clock source select
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

0x0

AIF1_MSTR_MOD

AIF1 Audio Interface modesselect
0= Master'mode

1= Slave mode

14

R/W

0x0

AIF1_BCLK_INV
AIF1 BCLK Polarity
0: Normal

1: Inverted

13

R/W

0x0

AIF1_LRCK_INV
AIF1 LRCK Polarity
0: Normal

1: Inverted

12:9

R/W

0x0

AIF1_BCLK_DIV

Select the AIF1CLK/BCLK1 ratio
0000: AIF1CLK/1

0001: AIF1CLK/2

0010: AIF1CLK/A

0011: AIFICLK/6

0100: AIF1CLK/8

0101: AIF1CLK/12

0110: AIF1CLK/16

0111: AIF1CLK/24
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1000: AIF1CLK/32

1001: AIF1CLK/A8

1010: AIF1CLK/64

1011: AIF1CLK/96

1100: AIF1CLK/128

1101: AIF1CLK/192

1110: Reserved

1111: Reserved
AIF1_LRCK_DIV

Select the BCLK1/LRCK ratio
000: 16

001: 32

010: 64

011:128

100: 256

1xx: Reserved
AIF1_WORD_SIZ

AIF1 digital interface word size
00: 8bit

01: 16bit

10: 20bit

11: 24bit

AIFL_DATA_FMT

AlF digital interface data format
00: 12S'mode

01: Left mode

10:'Right mode

11: DSP mode
DSP_MONO_PCM

DSP Mono mode select

8:6 R/W 0x0

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

AIF1 TDM Mode enable
0: Disable

1: Enable

0 R/W 0x0

AIF1 ADCDAT Control Register

Register Name: AIF1_ADCDAT_CTRL
Default Value: 0x0000_0000

Bit Read/Write Default/Hex | Description

15 R/W 0x0 AlIF1_ADOL_ENA

Offset: 0x244
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AlIF1 ADC Timeslot O left channel enable
0: Disable
1: Enable

14

R/W

0x0

AIF1_ADOR_ENA

AIF1 ADC Timeslot 0 right channel enable
0: Disable

1: Enable

13

R/W

0x0

AIF1_AD1L_ENA

AIF1 ADC Timeslot 1 left channel enable
0: Disable

1: Enable

12

R/W

0x0

AIF1_AD1R_ENA

AIF1 ADC Timeslot 1 right channel enable
0: Disable

1: Enable

11:10

R/W

0x0

AIF1_ADOL_SRC

AIF1 ADC Timeslot 0 left channel data seurce select
00: AIF1 ADOL

01: AIF1 ADOR

10: (AIF1 ADOL+AIF1 ADOR)

11: (AIF1 ADOL+AIF14ADOR)/2

9:8

R/W

0x0

AIF1_ADOR_SRC

AIF1 ADC Timeslot O rightschannel data source select
00: AlF1 ADOR

01: AIFL, ADOL

10: (AIFT'ADOL+AIF1 ADOR)

11(AIF1 ADOL+AIF1 ADOR)/2

7:6

R/W

0x0

AIF1_AD1L_SRC

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

01: AIF1 ADCI1R

10: (AIF1 ADC1L+AIF1 ADC1R)

11: (AIF1 ADC1L+AIF1 ADC1R)/2

5:4

R/W

0x0

AIF1_AD1R_SRC

AIF1 ADC Timeslot 1 right channel data source select
00: AIF1 ADCI1R

01: AIF1 ADC1L

10: (AIF1 ADC1L+AIF1 ADC1R)

11: (AIF1 ADCI1L+AIF1 ADC1R)/2

R/W

0x0

AIF1_ADCP_ENA

AIF1 ADC Companding enable(8-bit mode only)
0: Disable

1: Enable
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R/W

0x0

AIF1_ADUL_ENA

AIF1ADC Companding mode select
0: A-law

1: u-law

1:0

R/W

0x0

AIF1_SLOT_SIZ

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

01:16

10: 32

11: Reserved

AlIF1 DACDAT Control Register

Offset: 0x248

Register Name: AIF1_DACDAT_CTRL
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

15

R/W

0x0

AIF1_DAOL_ENA

AIF1 DAC Timeslot O left channel enable
0: Disable

1: Enable

14

R/W

0x0

AIF1_DAOR ‘ENA

AlIF1 DAC Timeslot Q right channel’eénable
0:'Disable

I: Enable

13

R/W

0x0

AIF1_DA1L_ENA

AlIE1 DACTimeslot 1 left channel enable
0: Disable

1: Enable

12

R/W

0x0

AIF1_DA1R_ENA
AIF1 DAC Timeslot 1 right channel enable
0: Disable

1: Enable

11:10

R/W

0x0

AIF1_DAOL_SRC

AIF1 DAC Timeslot O left channel data source select
00: AIF1 DAOL

01: AIF1 DAOR

10: (AIF1 DAOL+AIF1 DAOR)

11: (AIF1 DAOL+AIF1 DAOR)/2

9:8

R/W

0x0

AIF1_DAOR_SRC

AlIF1 DAC Timeslot 0 right channel data source select
00: AIF1 DAOR

01: AIF1 DAOL

10: (AIF1 DAOL+AIF1 DAOR)
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11: (AIF1 DAOL+AIF1 DAOR)/2

7:6

R/W

0x0

AIF1_DA1L_SRC

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

01: AIF1 DA1R

10: (AIF1 DAL1L+AIF1 DA1R)

11: (AIF1 DA1L+AIF1 DA1R)/2

5:4

R/W

0x0

AIF1_DA1R_SRC

AlIF1 DAC Timeslot 1 right channel data source select
00: AIF1 DA1R

01: AIF1 DA1L

10: (AIF1 DAL1L+AIF1 DA1R)

11: (AIF1 DA1L+AIF1 DA1R)/2

R/W

0x0

AIF1_DACP_ENA
AIF1 DAC Companding enable(8-bit mode only)
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
AlF1 loopback enable
0: No loopback

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

AIF¥ 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 O left channel mixer source select
0: Disable 1: Enable

Bit15: AIF1 DAOL data

Bit14: AIF2 DACL data

Bit13: ADCL data

Bit12: AIF2 DACR data

11:8

R/W

0x0

AIF1_ADOR_MXR_SRC
AIF1 ADC Timeslot 0 right channel mixer source select
0: Disable 1: Enable
Bit11: AIF1 DAOR data
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Bit10: AIF2 DACR data
Bit9: ADCR data
Bit8: AIF2 DACL data

7:6

R/W

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

AlIF1 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

AlIF1 Volume Control 1 Register

Offset: 0x250

Register Name: AIF1_VOL_CTRLY
Default Value: 0x0000_AOAQ

Bit

Read/Write

Default/Hex

Description

15:8

R/W

O0xAO

AIF1_ADOL_VOL

AIF1 ADC Timeslot, 0 leftichannel volume
(2119.25dB To 71/25dB, 0.75dB/Step)
0x00: Mute

0x01: -119.25dB

0x9F = -0.75dB

OxAO0 = 0dB

0xAl1=0.75dB

OxFF = 71.25dB

7:0

R/W

0xAO

AIF1_ADOR_VOL

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

0x01: -119.25dB

0x9F = -0.75dB

0xA0 = 0dB

0xAl1 =0.75dB

OxFF = 71.25dB
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Register Name: AIF1_VOL_CTRL2

Offset: 0x254
Default Value: 0x0000_AOAOQ

Bit Read/Write | Default/Hex Description

AIF1_AD1L_VOL

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

0x01: -119.25dB

15:8 | R/W OXA0 | e

0x9F = -0.75dB

0xA0 = 0dB

0xAl1 =0.75dB

OxFF = 71.25dB

AIF1_AD1R_VOL

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

0x01: -119.25dB

7:0 R/W 0xA0 Pk

0x9F = -0.75dB

0xAO0 = 0dB

0xA1 = 0.75dB

OxFF = 71.25dB

AlIFTMolume Control 3 Register

Register Name: AIF1_VOL_CTRL3

Offset: 0x258
Default Value: 0x0000_AOAQ

Bit Read/Write | Default/Hex Description

AIF1_DAOL_VOL

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

15:8 | R/W 0xAO0 0x01: -119.25dB

0x9F = -0.75dB

0xA0 = 0dB

0xAl1 =0.75dB
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OxFF = 71.25dB

7:0 R/W

OxAO0

AIF1_DAOR_VOL

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

0x01: -119.25dB

0x9F = -0.75dB

0xAO0 = 0dB

0xAl1 =0.75dB

OxFF =71.25dB

AlIF1 Volume Control 4 Register

Offset: 0x25C

Register Name: AIF1_VOL_CTRL4
Default Value: 0x0000_AOAO

Bit Read/Write

Default/Hex

Description

15:8 R/W

OxAO0

AIF1_DA1L_VOL
AIF1 DAC Timeslot ldeft channel volume
(-119.25dB To 71.25dBy0.75dB/Step)
0x00: Mute

0x01:-119.25dB

Ox9F = -0.75dB

0xAOQ = 0dB

0xAl1=0.75dB

OxFF = 71.25dB

7:0 R/W

OxAO0

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

0xAO0 = 0dB

0xAl =0.75dB

OxFF = 71.25dB
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AIF1 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

Bit10: AIF2 DACR data

Bit9: ADCR data

Bit8: AIF2 DACL data

AIF1_AD1L MXR_GAIN

AIF1 ADC Timeslot 1 left'channel mixer gain control
7:6 R/W 0x0 0:0dB 1:-6dB

Bit7: AIF2.DACL data

Bit6: ADCL data

5:4 R/W 0x0 Reserved

AIF1_AD1R_MXR_GAIN

AIF1 ADC Timeslot 1 right channel mixer gain control
3:2 R/W 0x0 0:0dB 1:-6dB

Bit3: AIF2 DACR data

Bit2: ADCR data

1:0 R/W 0x0 Reserved

Offset: 0x260

AlF1 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:
15:8 R/W 0x0 0x00: None discarded
0x01: 1-data discarded
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OxFF: 255-data discarded
7:0 R/W 0x0 Reserved

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
AIF2 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/BCLK? ratio
0000: AIF2CLK/1
0001:AIF2CLK/2
0010: AIF2CLK/A
0011: AIF2CLK/6
0100: AIF2CLK/8
0101: AIF2CLK/12
0110: AIF2CLK/16
0111: AIF2CLK/24
1000: AIF2CLK/32
1001: AIF2CLK/AS8
1010: AIF2CLK /64
1011: AIF2CLK/96
1100: AIF2CLK/128
1101: AIF2CLK/192
1110: Reserved
1111: Reserved
AIF2_LRCK_DIV
Select the BCLK2/LRCK2 ratio
8:6 R/W 0x0 000: 16

001: 32

010: 64

12:9 R/W 0x0
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011:128
100: 256
1xx: Reserved

5:4 R/W 0x0

AIF2_WORD_SIZ

AIF2 digital interface world length
00: 8bit

01: 16bit

10: 20bit

11: 24bit

3:2 R/W 0x0

AIF2_DATA_FMT

AIF digital interface data format
00: 12S mode

01: Left mode

10: Right mode

11: DSP mode

1 R/W 0x0

AIF2_MONO_PCM

AIF2 Mono PCM mode select
0: Stereo mode select

1: Mono mode select

0 R/W 0x0

Reserved

AIF2 ADCDAT Control Register

Offset: 0x284

Register Name: AlF2, ADCDAT_CTRL
Default Value:'0x0000_0000

Bit Read/Write | Default/Hex

Description

15 R/W 0x0

AIF2_ADCL_EN

AIF2 ADC left channel enable
0: Disable

1: Enable

14 R/W 0x0

AIF2_ADCR_EN

AIF2 ADC right channel enable
0: Disable

1: Enable

13:12 | R/W 0x0

Reserved

11:10 | R/W 0x0

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

9:8 R/W 0x0

AIF2_ADCR_SRC
AIF2 ADC right channel data source select
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00: AIF2 ADCR

01: AIF2 ADCL

10: (AIF2 ADCL+AIF2 ADCR)
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

AlIF2 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_BDACDAT, CTRL
Default Value: 0x0000-0000

Bit

Read/Write

Default/Hex

Description

15

R/W

0x0

AIF2_DACL_ENA

AIE2 DAC left channel enable
0: Disable

1: Enable

14

R/W

0x0

AIF2_DACR_ENA

AIF2 DAC right channel enable
0: Disable

1: Enable

13:12

R/W

0x0

Reserved

11:10

R/W

0x0

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

9:8

R/W

0x0

AIF2_DACR_SRC

AIF2 DAC right channel data source select
00: AIF2 DACR

01: AIF2 DACL
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10: (AIF2 DACL+AIF2 DACR)
11: (AIF2 DACL+AIF2 DACR)/2
7:4 R/W 0x0 Reserved
AIF2_DACP_ENA
3 R/W Ox0 AlF2 I?AC Companding enable(8-bit mode only)
00: Disable
01: Enable
AIF2_DAUL_ENA
AlIF2 DAC Companding mode select
2 R/W 0x0
0: A-law
1: u-law
R/W 0x0 Reserved
R/W 0x0 /

AlIF2 Digital Mixer Source Select Register

Register Name: AIF2_MXR_SRC

Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description

AIF2_ADCL_MXR_SRC

AIF2 ADC left channel mixer source select
0: Disable, 1:Enable

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

Bit14: 'AlF1 DA1Ldata

Bit13: AIF2'DACR data

Bit12: ADCL data

AIF2_ADCR_MXR_SRC

AIF2 ADC right channel mixer source select
0: Disable 1:Enable

11:8 R/W 0x0 Bit11: AIF1 DAOR data

Bit10: AIF1 DA1R data

Bit9: AIF2 DACL data

Bit8: ADCR data

7:0 R/W 0x0 Reserved

Offset: 0x28C

AlF2 Volume Control 1 Register

Register Name: AIF2_VOL_CTRL1
Default Value: 0x0000_AOAOQ

Offset: 0x290

Bit Read/Write Default/Hex Description
AIF2_ADCL_VOL

15:8 R/W OxAO0 AIF2 ADC left channel volume
(-119.25dB To 71.25dB, 0.75dB/Step)
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0x00: Mute
0x01:-119.25dB
Ox9F = -0.75dB
OxAO = 0dB
OxAl =0.75dB

OxFF = 71.25dB

7:0

R/W

OxAO

AIF2_ADCR_VOL

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

0x01: -119.25dB

0x9F = -0.75dB

0xAO0 = 0dB

0xAl1 =0.75dB

OxFF =71.25dB

AlF2 Volume Control 2 Register

Offset: 0x298

Register Name: AlF2,.VOL_CTRL2
Default Value; 0x0000_A0AO0

Bit

Read/Write

Default/Hex

Description

15:8

R/W

0xAO

AIF2”DACL_VOL

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

0x01: -119.25dB

0x9F = -0.75dB

0xAO0 = 0dB

0xAl1 =0.75dB

OxFF = 71.25dB

7:0

R/W

0xAO0

AIF2_DACR_VOL

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

0x01: -119.25dB

0x9F = -0.75dB
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0xAO = 0dB
0xAl =0.75dB

OxFF = 71.25dB

AIF2 Digital Mixer Gain Control Register

Offset: 0x2A0

Register Name: AIF2_MXR_GAIN
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

15:12

R/W

0x0

AIF2_ADCL_MXR_GAIN

AIF2 ADC left channel mixer gain control
0:0dB 1:-6dB

Bit15: AIF1 DAOL data

Bit14: AIF1 DA1L data

Bit13: AIF2 DACR data

Bit12: ADCL data

11:8

R/W

0x0

AIF2_ADCR_MXR_GAIN

AIF2 ADC right channel mixer gain control
0:0dB 1:-6dB

Bit11: AIF1 DAOR data

Bit10: AIF1\DA1Rdata

Bit9: AIF2 DACL data

Bit8:'ADCR data

7:0

R/W

0x0

Reserved

AIF2 Receiver Data'Discarding Control Register

Offset: 0x2A4

Register Name: AIF2_RXD_CTRL
Default Value: 0x0000_0000

Bit

Redd/Write

Default/Hex

Description

15:8

R/W

0x0

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

be discarded. N defined as follows:
0x00: None discarded
0x01: 1-data discarded

OxFF: 255-data discarded

7:0

R/W

0x0

Reserved
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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

Reserved

1:0

R/W

0x0

AIF3'CLOC_SRC
AIF3 BCLK/LRCK source control
0: BCLK/LRCK Come from AIF1
1: BCLK/LRCK Come from AIF2

2: BCLK/LRCK is generated by AIF3, and the source clock

is AIF1CLK
3: Reserved

AIF3 ADCDAT Control Register

Register Name: AIF3_ADCDAT_CTRL
Offset: 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 - N ,
AIF3 ADC Companding mode select
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0: A-law
1: u-law
1:0 R/W 0x0 Reserved

AIF3 DACDAT Control Register

Offset: 0x2C8

Register Name: AIF3_DACDAT_CTRL
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

154

R/W

0x0

Reserved

R/W

0x0

AIF3_DACP_ENA
AIF3 DAC Companding enable(8-bit mode only)
00: Disable
01: Enable

R/W

0x0

AIF3_DAUL_ENA
AIF3 DAC Companding mode select
00: u-law

01: A-law

R/W

0x0

Reserved

R/W

0x0

AIF3_LOOP_ENA

AIF3 loapback énable

0: No_leepback

1: Loopback(ADCDAT3 data output to DACDAT3 data
input)

AIF3 Signal Path Cantrol Register

Offset: 0x2CC

Register Name: AIF3_SGP_CTRL
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

15:12

RIW

0x0

Reserved

11:10

R/W

0x0

AIF3_ADC_SRC

AIF3 PCM output source select
00: None

01: AIF2 ADC left channel

10: AIF2 ADC right channel

11: Reserved

9:8

R/W

0x0

AIF2_DAC_SRC

AIF2 DAC input source select

00: Left and right inputs from AIF2

01: Left input from AIF3; Right input from AIF2
10: Left input from AIF2; Right input from AIF3
11: Reserved
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AIF3_PINS_TRI

. R/W Ox0 AIF3 Pins Tri—state Control
0 = AIF3 pins operate normally
1 = Tri-state all AIF3 interface pins
AIF3_ADCDAT_SRC

AIF3 ADCDAT Source select
Oxx = AIF3 Mono PCM output
6:4 R/W 0x0 100 = AIF1 ADCDAT1

101 = AIF1 DACDAT1

110 = AIF2 ADCDAT2

111 = AIF2 DACDAT2
AIF2_ADCDAT_SRC

AIF2 ADCDAT2 Source select
0: AIF2 ADCDAT2

1: AIF3 DACDAT3
AIF2_DACDAT_SRC

AIF2 DACDAT2 Source select

0 = AIF2 DACDAT2

1 =AIF3 DACDAT3
AIF1_ADCDAT_SRC

AIF1 ADEDAT1 Source select

0 = AIF1 ADCDAT %

1 = AIF3 DACDAT3

AIF1_ DACDAT_SRC

AIF1 DACDAT1 Source select

0 ="AIF1 DACDAT1

1 =AIF3 DACDAT3

3 R/W 0x0

2 R/W 0x0

1 R/W 0x0

0 R/W 0x0

AIF3 ReceiverData Discarding Control Register

Register Name: AIF3_RXD_CTRL
Default Value: 0x0000_0000
Bit Read/Write | Default/Hex Description

Offset: Ox2E4

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

15:8 R/W 0x0 .
0x01: 1-data discarded
OxFF: 255-data discarded
7:0 R/W 0x0 Reserved
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ADC Digital Control Register

Register Name: ADC_DIG_CTRL
Default Value: 0x0000_0000
Bit Read/Write | Default/Hex Description

ENAD

ADC Digital part enable

0: Disable

1: Enable

ENDM

Digital microphone enable

0: Analog ADC mode
1:Reserved

ADFIR32

Enable 32-tap FIR filter

0: 64-tap

1:32-tap

12:4 R/W 0x0 Reserved

ADOUT_DTS

ADC Delay Time For transmitting'data after ENAD
00:5ms

01:10ms

10:20ms

11:30ms

ADOUT_DLY

ADC Delay Function enable for transmitting data after
1 R/W 0x0 ENAD

0: Disable

1: Enable

0 R/W. 0x0 Reserved

Offset: 0x300

15 R/W 0x0

14 R/W 0x0

13 R/W 0x0

3:2 R/W 0x0

ADC Volume Control Register

Register Name: ADC_VOL_CTRL
Default Value: 0x0000_AOAQ

Bit Read/Write | Default/Hex Description

ADC_VOL_L

ADC left channel volume

(-119.25dB To 71.25dB, 0.75dB/Step)
15:8 R/W 0xAO0 0x00: Mute

0x01: -119.25dB

Offset: 0x304

0x9F = -0.75dB
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0OxAO = 0dB
0xAl =0.75dB

OxFF = 71.25dB

7:0

R/W

OxAO

ADC_VOL_R

ADC left channel volume

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

0x01: -119.25dB

0x9F = -0.75dB

0xA0 = 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.

DAQ Digital'Part Enable
0: Disabe

1t Enable

14

R/W,

0x0

ENHPF
HPF Function Enable
0: Enable
1: Disable

13 R/W

0x0

DAFIR32
Enable 32-tap FIR filter
0: 64-tap
1:32-tap

12

R/W

0x0

Reserved

11:8

R/W

0x0

MoDQU

Internal DAC Quantization Levels
Levels=[7*(21+MODQU[3:0])]/128
Default levels=7*21/128=1.15

7:0

R/W

0x0

Reserved
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Offset: 0x324

Register Name: DAC_VOL_CTRL
Default Value: 0x0000_AOAOQ

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

0xAOQ = 0dB

0xAl=0.75dB

OxFF = 71.25dB

7:0 R/W 0xAO0

DAC_VOL_R

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

0x01: -119:25dB

0x9F=-0.75dB

OxAO ='0dB

0xA2=0.75dB

OxFF = 71.25dB

DAC BebugtControl Register

Offset: 0x328

Register Name: DAC_DBG_CTRL
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex

Description

15 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
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0: DAC Modulator Normal Mode
1: DAC Modulator Debug Mode

Quad-core A33

12:8

R/W

0x0

Reserved

7:6

R/W

0x0

DAC_PTN_SEL

DAC Pattern Select

00: Normal(Audio sample from DAC mixer)
01: -6 dB sin wave

10: -60 dB sin wave

11: 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 saurce select
0: Disable 1:Enable

Bit15: AIF1\DAOL

Bit14: AIF1'DA1L

Bit13: AIF2 DACL

Bit12: ADCL

11:8 R/W

0x0

DACR_MXR_SRC

DAC right channel mixer source select
0: Disable 1:Enable

Bit11: AIF1 DAOR

Bit10: AIF1 DA1R

Bit9: AIF2 DACR

Bit8: ADCR

7:0 R/W

0x0

Reserved

DAC 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 0x0

0:0dB 1:-6dB

Bit15: AIF1 DAOL
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Bit14: AIF1 DA1L
Bit13: AIF2 DACL
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(-20dB — 40dB), 0.5B/ step)
0x50: 40dB
7:0 R 0x0 0x4F:39.5dB
0x00: 00dB
OxFF: -0.5dB

ADC DAP RightStatus Register

Offset: 0x404

Register Name: AC_ADC_DAPRSTA
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description
11:10 R 0x0 Reserved
9 R 0x0 Right AGC saturation flag
8 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 O0x4F: 39.5dB
0x00: 00dB
OxFF: -0.5dB
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ADC DAP Left Channel Control Register

Quad-core A33

Offset: 0x408

Register Name: AC_ADC_DAPLCTRL
Default Value: 0x0000_0000

Bit Read/Write

Default/Hex

Description

15 R/W

0x0

Reserved

14 R/W

0x0

Left AGC enable
0: disable 1: enable

13 R/W

0x0

Left HPF enable
0: disable 1: enable

12 R/W

0x0

Left Noise detect enable
0: disable 1: enable

11:10 R/W

0x0

Reserved

9:8 R/W

0x0

Left Hysteresis setting
00: 1dB

01:2dB

10: 4dB

11: disable;

7:4 R/W

0x0

Left 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

Left Signal debounce time
0000: disable

0001: 4/fs

0010: 8/fs

1111: 16*4096/fs
T=2(N+1)/fs, except N=0

ADC DAP 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

13 R/W 0x0 Right HPF enable
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0: disable 1: enable
Right Noise detect enable

12 R/W 0x0
0: disable 1: enable

11:10 R/W 0x0 Reserved
Right Hysteresis setting
00: 1dB

9:8 R/W 0x0 01:2dB
10: 4dB
11: disable
Right Noise debounce time
0000: disable
0001: 4/fs

7:4 R/W 0x0 0010: 8/fs
1111: 16*4096/fs
T=2(N+1)/fs ,except N=0
Right Signal debounce time
0000: disable
0001: 4/fs

3:0 R/W 0x0 0010: 8/fs
1111: 16*4096/fs
T=2(N+1)/fs, exceptN=0

ADC DAP Left Targetslzevel Register

Offset: 0x410 Register Name: AC_ADC_DAPLTL
Default Value: 0x0000_2C28

Bit Read/Write / | Default/Hex Description
15:14 / / /

0x2C Left channel target level setting(-1dB -- -30dB).(6.0format
13:8 R/W

(-20dB) 2s complement)

0x28 Left channel max gain setting(0-40dB).(7.1format 2s
7:0 R/W

(20dB) complement)

ADC 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)
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7:0

R/W

0x28(20dB)

Right channel max gain setting (0-40dB). (7.1format 2s

complement)

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 sigmal“average\ level “coefficient
15:0 R/W Ox1EB8 setting(the coefficient [reg07[10:0],reg08] is 3.24 format
2s complement)

ADC DAP Right High Average.Coef Register

Offset: 0x420

Register Name: AC_ADC_DAPRHAC
Default Value: 0x0000_0005

Bit Read/Write | ‘Default/Hex Description
15:11 / / /
Right channel output signal average level coefficient
10:0 R/W. 0x0005 setting(the coefficient [reg08[10:0],reg09] is 3.24 format
2s complement)

ADC DAP Right Low Average Coef Register

Offset: 0x424

Register Name: AC_ADC_DAPRLAC
Default Value: 0x0000_1EBS8

Bit Read/Write | Default/Hex Description
Right channel output signal average level coefficient
15:0 R/W Ox1EB8 setting(the coefficient [reg08[10:0],reg09] is 3.24 format
2s complement)
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ADC DAP Left Decay Time Register

Register Name: AC_ADC_DAPLDT

Offset: 0x428

Default Value: 0x0000_001F

Bit

Read/Write

Default/Hex

Description

15

/

/

/

14:0

R/W

0x001F
(32x32fs)

Left 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 Left Attack Time Register

Offset: 0x42C

Register Name: AC_ADC_DAPLAT
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

15

/

/

/

14:0

R/W

0x0000

Left attack time coefficient setting
0000: 1x32/fs
0001: 2x32/fs

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 DAPRight Decay Time Register

Offset: 0x430

Register Name: AC_ADC_DAPRDT
Default Value: 0x0000_001F

Bit Read/Write | Default/Hex Description
15 / / /
Right 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
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‘ ‘ ‘ ‘ 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

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: 9x0000 )1ETE

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

0x1D: -88dB

Ox1E: -90dB

O0x1F: -90dB(the same as Ox1E)

7:5 / / /

Right channel noise threshold setting(-90 -- -30dB).
0x00: -30dB

0x01: -32dB

0x02: -34dB

4:0 R/W Ox1E(-90dB)

0x1D: -88dB
Ox1E: -90dB
O0x1F: -90dB(the same as Ox1E
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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 Ox1EBS8

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 ceeéfficient to'checkynoise
or not(the coefficient [regd1[10:0],regl2] is 3.24 format
10:0 R/W 0x0005 .
2s complement), always the same as the right output
signal average filter's

ADC DAP Right Input Signal Low Average Coef Register

Offset: 0x448

Register Name: AC_ADC_DAPRLNAC
Default Value: 0x0000_1EB8

Bit Read/Write | ‘Default/Hex Description
Right input signal average filter coefficient to check noise
or not(the coefficient [reg11[10:0],regl2] is 3.24 format
15:0 R/W Ox1EB8

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 Ox00FF .

[reg13[10:0],regl4] 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],regl4] 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 theginput and
output)
10 R/W 0 .
0: min
1: max
Left channel gain hystersis setting.
The different between, target level’and the signal level
must larger thanithe hystersis when the gain change.
9:8 R/W 00 00: 0.4375db
01: 0.9375db
10:1.9375db
11:3db
7:6 / / /
The input signal average filter coefficient setting
5 R/W. 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 R/W 0 0: output is zero
1: output is the input data
3 / / /
Right energy default value setting(include the input and
5 R/W 0 outp'ut)
0: min
1: max
Right channel gain hystersis setting.
The different between target level and the signal level
1:0 R/W 00 must larger than the hystersis when the gain change.
00: 0.4375db
01: 0.9375db
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10: 1.9375db
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_DACaDAPHHRFC
Default.Value: 0x0000_00FF

Bit Read/Write | Default/Hex Description
15:11 / / /

HPF| coefficient setting(the coefficient [reg01[10:0],
10:0 R/W OxFF .

reg02] is,3.24 format 2s complement)

DAC DAP LowsHPF Coef Register

Offset: 0x488

Register Name: AC_DAC_DAPLHPFC
Default Value: 0x0000_FAC1

Bit Read/Write | Default/Hex Description

HPF coefficient setting(the coefficient [reg01[10:0],
15:0 R/W OxFAC1 .

reg02] is 3.24 format 2s complement)

DAC DAP 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 filtepcoefficient setting(the
10:0 R/W 0x0100 coefficient [reg05[10:0], reg06{ is 3.24 \formats 2s
complement )

DAC DAP Right Low Energy Average CoefsRegister

Offset: 0x498

Register Name: ACIDAC_DAPRLAVC
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description
Right channel energy average filter coefficient
15:0 R/W 0x0000 setting(the coefficient [reg05[10:0],reg06] is 3.24
format 2s complement)

DAC'DAP High Gain Decay Time Coef Register

Offset: 0x49C

Register Name: AC_DAC_DAPHGDEC
Default Value: 0x0000_0100

Bit 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: Ox4A4

Register Name: AC_DAC_DAPHGATC
Default Value: 0x0000_0100

Bit Read/Write | Default/Hex Description
15:11 / / /
Gain smooth filter attack time coefficient, setting(the
10:0 R/W 0x0100 coefficient [reg09[10:0], regOal¢is, 3.24 " formaty2s
complement )

DAC DAP Low Gain Decay Time Coef Register

Offset: Ox4A8

Register Name: ACIDAC_DAPLGATC
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description
Gain smooth filter attack time coefficient setting(the
15:0 R/W 0x0000 coefficient [reg09[10:0], regOa] is 3.24 format 2s
complement )

DAC'DAP High Energy Threshold Register

Offset: 0x4AC

Register Name: AC_DAC_DAPHETHD
Default Value: 0x0000_04FB

Bit 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
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15:0

R/W

O0x9EDO

The DRC Energy compress threshold parameter T
setting(the T = [regOb, regOc] is 8.24 format 2s

complement)

DAC DAP High Gain K Parameter Register

Offset: 0x4B4

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 setting(thesk'=
15:0 R/W 0x0000 .

[reg0d[10:0], regOe] is 3.24format 2s'cemplement )

DAC DAP High Gain Offset Parameter Register

Offset: 0x4BC

Register Name: AC_DAC_DAPHGOPA
Default Value:0x0000_0100

Bit Read/Write | Default/Hex Description

The DRC gain curve offset O parameter setting(the O =
15:0 R/W 0x0100 .

[reg0f[12:0], regl0] is 5.24 format 2s complement )

DAC DAP LowsGain Offset Parameter Register

Offset: Ox4€0

Register Name: AC_DAC_DAPLGOPA
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex Description

The DRC gain curve offset O parameter setting(the K =
15:0 R/W 0x0000 .

[reg0f[12:0], regl10] 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
156 / / /
5 R/W 0 DRC gain defaut value setting
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0: The default gain is 1
1: The default gain is 0
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 00010: 2

10: 27

00011: 27"
00100: 27*°
10011: 2"

10100 ~11121: 1

hysteresis > ot ,except n=0x00, and n less 0x14.

AGC EnableRegister

Offset: 0x4D0

Register Name: AGC_ENA
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

15

R/W

0x0

AIF1_ADOL_AGC_ENA

AIF1 ADC timeslot 0 left channel AGC enable
0: Disable

1: Enable

14

R/W

0x0

AIF1_ADOR_AGC_ENA

AIF1 ADC timeslot O right channel AGC enable
0: Disable

1: Enable

13

R/W

0x0

AIF1_AD1L_AGC_ENA

AIF1 ADC timeslot 1 left channel AGC enable
0: Disable

1: Enable

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 217



@ Allwinner

Technology

Quad-core A33

12 R/W 0x0

AIF1_AD1R_AGC_ENA

AIF1 ADC timeslot 1 right channel AGC enable
0: Disable

1: Enable

11 R/W 0x0

AIF2_ADCL_AGC_ENA

AIF2 ADC left channel AGC enable
0: Disable

1: Enable

10 R/W 0x0

AIF2_ADCR_AGC_ENA

AIF2 ADC right channel AGC enable
0: Disable

1: Enable

9 R/W 0x0

AIF2_DACL_AGC_ENA

AIF2 DAC left channel AGC enable
0: Disable

1: Enable

8 R/W 0x0

AIF2_DACR_AGC_ENA

AIF2 DAC right channel AGC enable
0: Disable

1: Enable

7 R/W 0x0

ADCL_AGC_ENA

ADC left channel AGC enable
0: Disable

1: Enable

6 R/W 0x0

ADCR_AGE ENA

ADC'right channel AGC enable
0: Disable

1: Enable

5:0 R/W 0x0

Reserved

DRC Enable Register

Register Name: DRC_ENA
Offset: 0x4D4
Default Value: 0x0000_0000
Bit Read/Write Default/Hex | Description
AIF1_DACO_DRC_ENA
AIF1 DAC timeslot 0 DRC enable
15 R/W 0x0 _
0: Disable
1: Enable
14 R/W 0x0 Reserved
AIF1_DAC1_DRC_ENA
13 R/W 0x0 AIF1 DAC timeslot 1 DRC enable
0: Disable
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1: Enable

12 R/W 0x0 Reserved
AIF2_DAC_DRC_ENA
AIF2 DAC DRC enable

11 R/W 0x0 _
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: Ox4EOQ

Register Name: SRC1_CTRL1
Default Value: 0x0000_0000

Bit Read/Write Default/Hex

Description

15 R/W 0x0

SRC1_RATI_ENA
SRC1 Manual setting ratio enable
0-disable,1-enable

14 R 0x0

SRC1_LOCK, STS
SRC1 Ratio lock status
0-not locked 1-locked

13 R 0x0

SRC1_FIFO_OVR
SRC1 FIFO Overflow status
0-normal 1-overflowed

12:10 R 0x0

SRC1_FIFO_LEV_[8:6]
SRC1 FIFO Level high 3-bit

9:0 R/W 0x0

SRC1_RATI_SET_[25:16]
Manual setting ratio high 10-bit

SRC1 Control 2 Register

Offset: Ox4E4

Register Name: SRC1_CTROL2
Default Value: 0x0000_0000

Bit Read/Write Default/Hex | Description
SRC1_RATI_StET [15:0]

15:0 R/W 0x0 . . _
Manual setting ratio low 16-bit
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Offset: Ox4ES8

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 L .
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
SRC1_RATI_VAL_[15:0]

15:0 R 0x0 . .
Calculated ratio low 16-bit

SRC2 Control 1 Register

Offset: Ox4F0

Register,Name: SRC2_CTRL1
Default Value: 0x00000000

Bit Read/Write Default/Hex

Description

15 R/W 0x0

SRG2_RATI_ENA

SRC2 Manual setting ratio enable

O-disable 1-enable

14 R 0x0

SRC2_LOCK_STS
SRC2 Ratio lock status
0-not locked 1-locked

13 R 0x0

SRC2_FIFO_OVR
SRC2 FIFO Overflow status
0-normal 1-overflowed

12:10 R 0x0

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
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15:0 R/W

0x0

Quad-core A33

SRC2_RATI_SET_[15:0]
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 L .
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 25 8-bit registers can be controlled by configuring 0x01F015CO0 register through the
APBO BUS, as shown below. (Reset: register reset; ADDR[4:0]: offsetiof corresponding 8-bit registers; W/R: W/R
enable; WDAT[7:0]: write; RDAT[7:0]:aread)

NDFC_CLE — 'S’
NRFC_CER L— 3 —» —t—]
le——— t1s ——
NDFC_WE# [— t6 —¥
NDFC_RE# [ 5 —>
/

’4— t7 —» Hlll—ﬂ

NDFC_ALE
t8 —ble— 9

= — ///
NDFC_IOx Data(0) Data(n-1) )(Xg % g % g %

Figure 3.16-5 register

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
6 R/W 0x0 /
HPVOL
5:0 R/W 0x0 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

/

6:0

R/W

0x0

LMIXMUTE
Left Output Mixer Mute Control
0-Mute, 1-Not mute

Bit 6:
Bit 5:
Bit 4:
Bit 3:
Bit 2:
Bit 1:
Bit 0:

MIC1 Boost stage
MIC2 Boost stage
PHONEP-PHONEN
PHONEN

LINEINL

Left channel DA€
Right channel DAC

Right Output Mixer Source Control Register

Offset:0x02

Register Name: ROMIXSC

6:0

R/W

0x0

Bit Read/Write | ‘Default/Hex | Description
7 R/W 0x0 /
RMIXMUTE

Right Output Mixer Mute Control
0-Mute, 1-Not mute

Bit 6:
Bit 5:
Bit 4:
Bit 3:
Bit 2:
Bit 1:
Bit O:

MIC1 Boost stage

MIC2 Boost stage

PHONEP-PHONEN
PHONEP

LINEINR

Right channel DAC
Left channel DAC
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DAC Analog Enable and PA Source Control Register

Offset:0x03

Register Name: DAC_PA_SRC

Bit

Read/Write

Default/Hex

Description

R/W

0x0

DACAREN
Internal Analog Right channel DAC Enable
0:Disable; 1:Enable

R/W

0x0

DACALEN
Internal Analog Left channel DAC Enable
0:Disable; 1:Enable

R/W

0x0

RMIXEN
Right Analog Output Mixer Enable
0:Disable; 1:Enable

R/W

0x0

LMIXEN
Left Analog Output Mixer Enable
0:Disable; 1:Enable

R/W

0x0

RHPPAMUTE

All input source to Right Headphoné)\PA mute, including Right
Output mixer and Internal Right channel DAC:

0:Mute, 1: Not mute

R/W

0x0

LHPPAMUTE

All'input/source to LeftyHeadphone PA mute, including Left
Qutput mixer and Internal Left channel DAC:

0:Mute,\1: Not'mute

R/W

0x0

RHPIS

Right Headphone Power Amplifier (PA) Input Source Select
0: Right channel DAC

1: Right Analog Mixer

R/W

0x0

LHPIS

Left Headphone Power Amplifier (PA) Input Source Select
0: Left channel DAC

1: Left Analog Mixer

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
3 R/W 0x0 /
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PHONENG, (volpnn)
2:0 R/W 0x3 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, (volm1)

6:4 R/W 0x3 MIC1 BOOST stage'to L or R output mixer Gain Control
From -4.5dB to 6dB, 1.5dB/step, default is 0dB

3 R/W 0x0 /
MIC2G, (volm2)

2:0 R/W 0x3 MIC2 BOOST stage to L or R output mixer Gain Control
From -4.5dB to 6dB, 1.5dB/step, default is 0dB

PA Enable and HP Control Register

Offset:0x07

Register Name: PAEN_HP_CTRL

Bit

Read/Write

Default/Hex

Description

R/W

0x0

HPPAEN

Right & Left Headphone Power Amplifier Enable
0-disable

1-enable

6:5

R/W

0x0

HPCOM_FC

HPCOM function control

00: HPCOM off & output is floating
01: HPL inverting output

10: HPR inverting output
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11: Direct driver for HPL & HPR
COMPTEN
HPCOM output protection enable when it is set as Direct
4 R/W 0ox1 driver for HPL/R

0: protection disable

1: protection enable

PA_ANTI_POP_CTRL, (slopelengthsel)

3:2 R/W 0x1 PA Anti-pop time Control

00:131ms; 01:262ms; 10:393ms; 11:524ms
LTRNMUTE, (hprisinvhpl)

1 R/W 0x0 Left HPOUT Negative To Right HPOUT Mute
0: Mute, 1: Not mute

RTLNMUTE, (hplisinvhpr)

0 R/W 0x0 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, 1.5dB/step, default is 0dB
4 PHONEOUT enable
R/W 0x0
0: Enable, 1: Disable
PHONEOUTS3
3 R/W 0x0 MIC1 Boost stage to Phone out mute
0: Mute, 1: Not mute
PHONEOUTS2
2 R/W 0x0 MIC2 Boost stage to Phone out mute
0: Mute, 1: Not mute
PHONEOUTS1
1 R/W 0x0 Right Output mixer to Phone out mute
0: Mute, 1: Not mute
PHONEOUTSO
0 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 /
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PHONEPREG
2:0 R/W 0x4 PHONEP-PHONEN pre-amplifier gain control
-12dB to 9dB, 3dB/step, default is 0dB

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
6.4 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

R/W

0x0

HMICBIASEN
Headset Microphone Biasienable
0: disable; 2: enable

R/W

0x0

MMICBIASEN
Master Microphone Bias enable
0: disable, 1: enable

R/W

0x0

HMICBIAS MODE

Headset MIC Bias Mode select

0:HMICBIAS auto suspend when HMIC is absent
1:HMICBIAS always on when HMICBIASEN IS 1

R/W

Ox1

/

R/W

0x0

MIC1AMPEN
MIC1 Boost AMP Enable
0-Disable; 1-Enable

2:0

R/W

0x4

MIC1BOOST

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

Quad-core A33

Offset:0x0C

Register Name: LADCMIXSC

Bit Read/Write

Default/Hex

Description

7 R/W

0x0

/

6:0 R/W

0x0

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 0: Right output mixer

Right ADC Mixer Source Control Register

Offset:0x0D

Register Name: RADCMIXSC

Bit Read/Write

Default/Hex

Description

7 R/W

0x0

/

6:0 R/W

0x0

RADCMIXMUTE

Right ADC Mixer Mute Control:
0: Mute; 1:0n

Bit.6: MIC1 Boost stage

Bit'5: MIC2 Boost stage

Bit 4: PHONEP-PHONEN

Bit 3: PHONEP

Bit 2: LINEINR

Bit 1: Right output mixer

Bit O: Left output mixer

Reserved 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

Offset:0x12 Register Name: ADDA_APT2

Bit Read/Write | Default/Hex | Description

function enable for master volume change at'zero cross over
0: disable; “1: enable

Timeout control\for'master volume change at zero cross over
0:32ms; 1: 64ms

PTDBS

5:4 R/W 0x0 HPCOM protect de-bounce time setting

00: 2-3ms; 01: 4-6ms; 10: 8-12ms; 11: 16-24ms
PA_SLOPE_SELECT

PA slope select cosine or ramp

7 R/W 0x0

6 R/W Ox1

3 R/W 0x0 .
0: select cosine

1: select ramp

USB_BIAS_CUR.

2:0 R/W 0x2 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
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Offset:0x18 Register Name: BIASVERIFY
Bit Read/Write | Default/Hex | Description
BIASVERIFY
7:0 R/W 0x20 . . . .
Bias Register Setting Data, 6bit

Copyright © 2014 Allwinner Technology. All Rights Reserved.

Page 229



" Allwinner

Technology Quad-core A33

3.17 KEYADC

3.17.1 Overview

The A33 supports a 6-bit KEYADC for key application.

It includes the following features:

e Supports APB 32-bits bus width

e  Supportinterrupt

e  Support Hold Key and General Key

e Support single key and continue key mode

e Support 6-bit resolution
e Support voltage input range between 0 to 2V
e Support sample rate up to 250Hz ® 6
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3.17.2 Principles of Operation

Block Diagram

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
>R1
ADC_IN ADC_REF
14+
1> KEY_DOWN_IRQ
|
. HOLD_KEY_IR
— Control _KEY_IRQ -
Logic "¢
ADC_REF
>R2 ™ ALREARYHOLD 1RQ
i V- —»
2 5

Figure 3:17-1 Hold Keyland General Key Function

When ADC_IN Signal change ffom 3.0V to\less than 2.0V (Level A), the comparator24 send first interrupt to
control logic; When ADC_IN Signal change from 2.0V to less than certain level (Program can set), the
comparator25 givelsecond interrupt. Ifthe control Logic get the first interrupt, In a certain time range (program
can set), doesn’t get second interrupt, it will send hold key interrupt to the host; If the control Logic get the
first interrupt, In a certaif time range (program can set), get second interrupt, it will send key down interrupt
to the host; If the'control logic only get the second interrupt, doesn’t get the first interrupt, it will send already
hold interruptto the host.
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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

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 232



@ Allwinner

Technology Quad-core A33

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 O

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 0x1 LEVEELA_B CNT.
Level'A to Level B time threshold select, judge ADC convert

value in level'Aito level B in n+1 samples

7 R/W 0x0 KEYL ADC.HOLD_KEY_EN
KEYTADC Hold Key Enable
0: Disable
1: Enable

6 R/W Ox1 KEYADC_HOLD_EN.

KEYADC Sample hold Enable
0: Disable

1: Enable

5:4 R/W 0x2 LEVELB_VOL.

Level B Corresponding Data Value setting (the real voltage
value)

00: 0x3C (~1.9v)

01: 0x39 (~1.8v)

10: 0x36 (~1.7v)

11: 0x33 (~1.6v)

3:2 R/W 0x2 KEYADC_SAMPLE_RATE.
KEYADC Sample Rate
00: 250 Hz

01: 125 Hz

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 233



@ Allwinner

Technology

Quad-core A33

10: 62.5 Hz
11:32.25Hz

/

0 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

3 R/W

0x0

ADCO_ALRDY_HOLD_IRQ_EN.
ADC 0 Already Hold IRQ Enable
0: Disable
1: Enable

2 R/W

0x0

ADCO_HOLD_IRQ_EN.
ADG,0 Hold Key IRQ Enable
0: Disable

1: Enable

1 R/W

0x0

ADCO_KEYDOWN_EN
ADC 0 Key Down Enable
0: Disable

1: Enable

0 RAW

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
When general key pull up, it the corresponding interrupt is
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enabled.
0: No IRQ
1: IRQ Pending
Note: Writing 1 to the bit will clear it and its corresponding
interrupt if the interrupt is enable

3 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

2 R/W 0x0 ADCO_HOLDKEY_PENDING.
ADC 0 Hold Key pending Bit
When Hold key pull down, the status bit is §eét andgthe
interrupt line is set if the corresponding intérrupt s
enabled.
0: NO IRQ
1: IRQ Pending
Note: Writing 1 to the bit will clear it and its corresponding
interrupt if the interrupt.isienable.

1 R/W 0x0 ADCO”KEYDOWN_PENDING.
ADC,0 Key Down IRQ Pending Bit
When General‘key pull down, the status bit is set and the
interrupt line is set if the corresponding interrupt is
enabled.
0: No IRQ
1: IRQ Pending
Note: Writing 1 to the bit will clear it and its corresponding
interrupt if the interrupt is enable.

0 R/W 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 A33 supports thermal sensor controller to monitor the chip temperature.

It includes the following feature:

. Low power consumption
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3.18.2 Clock Tree and ADC Conversion Time

Clock Tree
0SC24M
ADC_CLK
s cwouTdicmy .
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 timefis asfollows.
CLK_IN = 24MHz/6 = 4MHz

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 ConversionfTime and TACQ. The
FS_TIME must be greater or equal than (TACQ + Convérsion Time)

FS_TIME >= TACQ + Conversion Time=5.0us

This A/D converter was designed to operate’at maximum 24MHz clock, and the conversion rate can go up to 1
MSPS.
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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

THS Control Register 0

Thermal Sensor Controller Register Description

Quad-core A33

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

Register Name: THS_CTRL1

Bit

Read/Write

Default /Hex

Description

319

/

/

/

8

R/W

Ox1

CHOP_TEMP_EN

Chopitemperature calibration enable
0: Disable

1: Enable

R/W

0x0

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
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17:0 |/ / /

THS DATA Status Register

Offset: Ox14 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.
Thetmal sensor enable
15:0 R/W 0x0 THS_PER.
Thermal sensor Period
4096*(1/clkyin)

ThS data Register

Offset: 0x20

Register Name: THS_DATA

Bit Read/Write | Default/Hex | Description
31:12 |/ / /
11:0 R 0x0 THS_DATA
Thermal sensor data

Temperature 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 Security System

3.19.1 Security System Description

The Security System (SS) 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 SS 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 AES/DES/3DES

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 Security System block diagram is shown below:

AN
32-words
- RX FIFO i i i -
AHB
Bus:
SHA-1/
DES/
Register AES MD5/
< > gne 3DES PRNG
32-words l l i
< TX FIFO -
Interrupt &
DMA
RX FIFO TX FIFO
DRQ Y Y Dro v D-DMA

Figure 3.19-1 SS block diagram
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Module Name Base Address

SS 0x01C15000

Register Name | Offset Description

SS _CTL 0x00 Security Control Register

SS_KEYO 0x04 Security Input Key 0/ PRNG Seed 0
SS_KEY1 0x08 Security Input Key 1/ PRNG Seed 1
SS_KEY7 0x20 Security Input Key 7

SS_IVO 0x24 Security Initialization Vector 0

SS_IvV1 0x28 Security Initialization Vector 1

SS_IV2 0x2C Security Initialization Vector 2

SS_IV3 0x30 Security Initialization Vector 3

SS_CNTO 0x34 Security Preload Counter O

SS_CNT1 0x38 Security Preload Counter 1

SS_CNT2 0x3C Security Preload Counter 2

SS_CNT3 0x40 Security Preload Counter 3

SS_FCSR 0x44 Security FIFO‘Control/sStatus'Register
SS_ICSR 0x48 Security Interrupt Contrel/ Status Register
SS_MDO 0x4C SHA1/MD5/Message Digest:0/PRNG Data0
SS_MD1 0x50 SHA1/MD5 Message Digest 1/PRNG Datal
SS_MD2 0x54 SHA1/MDS5 Message Digest 2/PRNG Data2
SS_MD3 0x58 SHA1/MD5 Message Digest 3/PRNG Data3
SS_MD4 0x5€ SHA1/MD5 Message Digest 4/PRNG Data4
SS_CTSCEEN 0x60 AES-CTS ciphertext length

SS_RXFIFO 0x200 RX FIFO input port

SS_TXFIFO 0x204 TX FIFO output port
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3.19.3 Security System Register Description

Security System Control Register

Register Name: SS_CTL

Offset: 0x00 Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
31:28 |/ / /

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)
27:24 | R/W 0 Others: Reserved

DIE_ID

18:16 | R X Die Bonding ID

PRNG_MODE

PRNG generator mode

0: One-shot mode

15 R/W 0 1: Continue mode

IV@MODE

IV Steady of SHA-1/MD5 constants

0: Constants

1: Arbitrary IV

Notes: It is only used for SHA-1/MDS5 engine. If the number
14 R/W 0 of IV word is beyond of 4, Counter O register is used for IV4.
SS_OP_MODE

SS Operation Mode

00: Electronic Code Book (ECB) mode

01: Cipher Block Chaining (CBC) mode

10: Counter (CTR) mode

13:12 | R/W 0 11: Reserved

CTR_WIDTH

Counter Width for CTR Mode

00: 16-bits Counter

01: 32-bits Counter

10: 64-bits Counter

11:10 | R/W 0 11: 128-bits Counter
AES_KEY_SIZE
Key Size for AES
00: 128-bits

9:8 R/W 0 01: 192-bits
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10: 256-bits

11: Reserved
SS_OP_DIR

SS Operation Direction

0: Encryption

7 R/W 0 1: Decryption

SS_METHOD

SS 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/MDS5 engine that the text data is end.
If there is some data in FIFO, ghe engine would fetch these

data and process themaAfter finishing ‘message digest, this
bit is clear to @’ by/ hardware and message digest can be
read out from digest registers:

2 R/W 0 Notes: It is only used for SHA-1/MD5 engine.

PRNG_START

PRNG start bit

In"PRNG one-shot mode, write ‘1’ to start PRNG. After
generating one group random data (5 words), this bit is

1 R/W 0 clear to ‘0’ by hardware.
SS_ENABLE
SS Enable
0: Disable

0 R/W 0 1: Enable

Security System Key [n] Register

Register Name: SS_KEY[n]
Offset: 0x04 +4*n Default Value: 0x0000_0000
Bit Read/Write | Default/Hex | Description
SS_KEY
31:.0 R/W 0 Key[n] Input Value (n=0~7)/ PRNG Seed[n] (n= 0~5)

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 246



A

Allwinner
Technology

Security System IV[n] Register
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Offset: 0x24 +4*n

Register Name: SS_IV[n]
Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
SS_IV_VALUE
31:0 R/W 0 Initialization Vector (IV[n]) Input Value (n=0~3)

Security System Counter[n] Register

Offset: 0x34 +4*n

Register Name: SS_CTR[n]
Default Value: 0x0000_0000

Bit

Read/Write

Default/Hex

Description

31:0

R/W

SS_CTR_VALUE
Counter mode preload Counter Input Value (n=0~3)

Security System FIFO Control/ Status Register

Offset: 0x44

Register Name: SS_FCSR
Default Value:0x600040FOF

Bit

Read/Write

Default/Hex

Description

31

/

/

/

30

Oxl

RXFIFQ_STATUS
RX FIFQ Empty
0: No room for new word in RX FIFO

1: More than one room for new word in RX FIFO (>= 1

word)

29:24

0x20

RXFIFO_EMP_CNT
RX FIFO Empty Space Word Counter

23

/

22

TXFIFO_STATUS

TX FIFO Data Available Flag

0: No available data in TX FIFO

1: More than one data in TX FIFO (>= 1 word)

21:16

TXFIFO_AVA_CNT
TX FIFO Available Word Counter

15:13

/

12:8

R/W

OxF

RXFIFO_INT_TRIG_LEVEL
RX FIFO Empty Trigger Level

Interrupt and DMA request trigger level for RXFIFO normal

condition
Trigger Level = RXTL + 1
Notes: RX FIFO is used for input the data.
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7:5 / / /

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.

Security System Interrupt Control/ Status Register

Register Name: SS_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 if ‘interrupt
10 R/W 0 condition fails.

9 / / /

TXFIFO_AVA_PENDING_BIT

TX(FIFO Data Available Pending bit

0: N@'TX FIFO pending

1: TX FIFO pending

Notes: Write ‘1’ to clear or automatic clear if interrupt

R/W 0 condition fails.
7:5 / / /
DRQ_ENABLE
DRQ Enable
0: Disable DRQ (CPU polling mode)
4 R/W 0 1: Enable DRQ (DMA mode)
/ / /

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 R/W 0 0: Disable
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1: Enable
Notes: If it is set to ‘1’, when available data number is great

or equal (>=) the preset threshold, the interrupt is trigger
and the correspond flag is set.

Security System Message Digest[n] Register

Register Name: SS_MDI[n]

Offset: 0x4C +4*n Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
SS_MID_DATA
31.0 R 0 SHA1/ MD5 Message digest MD[n] for SHA1/MD5 (n= 0~4)

Security System CTS Length Register

Register Name: SS_CTS_LEN

Offset: 0x60 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 datat

Security System RX FIFO Register

Register Name: SS]RX

Offset: 0x200 Default Value:0x0000_0000

Bit Read/Write | Default/Hex | Description
SS_RX_FIFO
31:0 w 0 32-bits RX FIFO for Input

Security System TX FIFO Register

Register Name: SS_TX

Offset: 0x204 Default Value: 0x0000_0000

Bit Read/Write | Default/Hex | Description
SS_TX_FIFO
31:0 R 0 32-bits TX FIFO for Output

Security System Clock Requirement

Clock Name Description Requirement
ahb_clk AHB bus clock >=24MHz
ss_clk SS serial clock <= 150MHz

Copyright © 2014 Allwinner Technology. All Rights Reserved.

Page 249




“Allwinner

Technology Quad-core A33

3.20 Port Controller

3.20.1 Port Description

The chip has 8 ports for multi-functional input/out pins. They are shown below:
e Port A(PA): 8 input/output port

e Port B(PB): 8 input/output port

e Port C(PC): 19 input/output port

e  Port D(PD): 28 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

e  Port L(PL): 12 input/output port

®
For various system configurations, these ports can be easily configured by s . thes can be
configured as GPIO if multiplexed functions are not used. The external PIO inter ourcesare supported and
interrupt mode can be configured by software.

et
O(\

\
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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 O to 6)
Pn_CFG1 n*0x24+0x04 Port n Configure Register 1 (n from 0 to 6)
Pn_CFG2 n*0x24+0x08 Port n Configure Register 2 (n from 0 to 6)
Pn_CFG3 n*0x24+0x0C Port n Configure Register 3 (n from O to 6)
Pn_DAT n*0x24+0x10 Port n Data Register (n from 0 to 6)

Pn_DRVO n*0x24+0x14 Port n Multi-Driving Register O (n from 0 to 6)
Pn_DRV1 n*0x24+0x18 Port n Multi-Driving Register 1 (n from 0 to 6)
Pn_PULO n*0x24+0x1C Port n Pull Register 0 (n from 0 to 6)

Pn_PUL1 n*0x24+0x20 Port n Pull Register 1 (n from 0 to 6)
Pn_INT_CFGO 0x200+n*0x20+0x00 PIO Interrrupt Configure Register 0

Pn _INT_CFG1 0x200+n*0x20+0x04 PIO Interrrupt Configure Register'l

Pn _INT_CFG2 0x200+n*0x20+0x08 PIO Interrrupt ConfiguresRegister 2

Pn _INT_CFG3 0x200+n*0x20+0x0C PIO Interrrupt Configure Register 3

Pn _INT_CTL 0x200+n*0x20+0x10 PIO\nterrupt Control Register

Pn _INT_STA 0x200+n*0x20+0x14 PIO Interrupt Status Register

Pn _INT_DEB 0x200+n*0x20+0%18 PIO Interrupt Debolince Register
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3.20.3 Port Register Description

PA Configure Register O

Register Name: PA_CFGO
Offset: 0x00 Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /

PA7_SELECT

000: Input 001: Output

010: UART4_CTS 011: Reserved

100: PA_EINT7 101: Reserved
30:28 | R/W 0x7 110: Reserved 111: 10 Disable
27 / / Reserved

PA6_SELECT

000: Input 001: Output

010: UART4_RTS 011: Reserved

100: PA_EINT6 101: Reserved
26:24 | R/W 0x7 110: Reserved 1414 10 Disable
23 / / /

PA5_SELECT

000: Inpat Q01: Output

010: UART4\RX 011: Reserved

100: PA_EINTS 101: Reserved
22:20 | R/W 0x7 210: Reserved 111: 10 Disable
19 / / /

PA4 “SELECT

000: Input 001: Output

010: UART4_TX 011: Reserved

100: PA_EINT4 101: Reserved
18:16 | R/W 0x7 110: Reserved 111: 10 Disable
15 / / /

PA3_SELECT

000: Input 001: Output

010: SPI1_MISO 011: JTAG_DIO

100: PA_EINT3 101: Reserved
14:12 | R/W 0x7 110: Reserved 111: 10 Disable
11 / / /

PA2_SELECT

000: Input 001: Output

010: SPI1_MOSI 011: JTAG_DOO

100: PA_EINT2 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
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7 / / /
PA1_SELECT
000: Input 001: Output
010: SPI1_CLK 011: JTAG_CKO
100: PA_EINT1 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
/ / Reserved
PAO_SELECT
000: Input 001: Output
010: SPI1_CS 011: JTAG_MSO
100: PA_EINTO 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable

PA Configure Register 1

Offset: 0x04

Register Name: PA_CFG1
Default Value: 0x0000_0000

Bit Read/Write

Default

Description

31:0 /

/

PA Configure Register 2

Offset: 0x08

RegisteriName: PA_CFG2
Default Valtie: 0x0000_0000

Bit Read/Write

Default

Description

31:0 /

/

/

PA Configure Register 3

Offset: Ox0C

Register Name: PA_CFG3
Default Value: 0x0000_0000

Bit Read/Write

Default

Description

31:0 /

/

/

PA Data Register

Offset: 0x10

Register Name: PA_DAT
Default Value: 0x0000_0000

Bit Read/Write | Default | Description
31:8 |/ / /
PA_DAT
If the port is configured as input, the corresponding bit is the
pin state. If the port is configured as output, the pin state is the
7:0 R/W 0 same as the corresponding bit. The read bit value is the value
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setup by software. If the port is configured as functional pin,
the undefined value will be read.

Quad-core A33

PA Multi-Driving Register 0

Offset: 0x14

Register Name: PA_DRVO
Default Value: 0x0000_5555

Bit Read/Write | Default | Description
31:16 / / /

PA_DRV

PA[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

PA Multi-Driving Register 1

Offset: 0x18

Register Name: PA_DRV1
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

PA Pull Register 0

Offset: 0x1C

Register Name: PA_PULLO
Default Value: 0x0000. 0000

Bit Read/Write | Default™|"Description
31:16 / / /

PA_PULL

PA[n] Pull-up/down Select (n = 0~7)
[2i+1:2i] 00: Pull-up/down disable 01: Pull-up
(i=0~7) R/W 0x0 10: Pull-down 11: Reserved

PA Pull Register 1

Offset: 0x20

Register Name: PA_PULL1
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

/

PB Configure Register O

Offset: 0x24

Register Name: PB_CFGO
Default Value: 0x7777_7777

Bit ‘ Read/Write l Default

Description
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31 / / /
PB7_SELECT
000: Input 001: Output
010: PCMO_DIN 011: Reserved
100: PB_EINT7 101: Reserved
30:28 | R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
PB6_SELECT
000: Input 001: Output
010: PCMO_DOUT 011: Reserved
100: PB_EINT6 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Disable
23 / / /
PB5_SELECT
000: Input 001: Output
010: PCMO_CLK 011: Reserved
100: PB_EINT5S 101: Reserved
22:20 | R/W 0x7 110: Reserved 111: 10 Disable
19 / / /
PB4_SELECT
000: Input 001: Output
010: PCMO_SYNC 011: Reserved
100: PB EINT4 101: Reserved
18:16 | R/W 0x7 110: Reseryed 111: 10 Disable
15 / / /
PB3_SELECT
000 Input 001: Output
010:UART2_CTS 011: Reserved
100: PB_EINT3 101: Reserved
14:121 | 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
7 / / /
PB1_SELECT
000: Input 001: Output
010: UART2_RX 011: Reserved
100: PB_EINT1 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
3 / / /
2:0 R/W 0x7 PBO_SELECT
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000: Input 001: Output
010: UART2_TX 011: Reserved
100: PB_EINTO 101: Reserved

110: Reserved 111: 10 Disable

Quad-core A33

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: 0x2C

Register Name: PB_CFG2
Default Value: 0x0000_0000

Bit Read/Write

Default

Description

31:0 /

/

PB Configure Register 3

Offset: 0x30

Register Name: PB_CFG3
Default Value: 000000000

Bit Read/Write

Default

Description

31:0 /

/

/

PB Data Register

Offset: 0x34

Register Name: PB_DAT
Default Value: 0x0000_0000

Bit Read/Write | Default | Description
31:8 / / /
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,
7:0 R/W 0 the undefined value will be read.

PB Multi-Driving Register 0

Offset: 0x38

Register Name: PB_DRVO
Default Value: 0x0000_5555

Bit ‘ Read/Write

‘ Default

Description
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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 0x1 10: Level 2 11: Level 3

PB Multi-Driving Register 1

Offset: Ox3C

Register Name: PB_DRV1
Default Value: 0x0000_0000

Bit Read/Write

Default

Description

31:0 /

/

/

PB Pull Register 0

Offset: 0x40

Register Name: PB_PULLO
Default Value: 0x0000_0000

Bit Read/Write | Default | Description
31;16 / / Reserved

PB_PULL

PB[n] Pull-up/down Select (n"=1027)
[2i+1:2i] 00: Pull-up/down disable Q1 Pull-up
(i=0~7) R/W 0x0 10: Pullsdown 11: Reserved

PB Pull Register 1

Offset: Ox44

RegisterlName: PB_PULL1
Default Value: 0x0000_0000

Bit Read/Write | Default”| Description

31:0 / / /

PC Configure Register O

Register Name: PC_CFGO
Offset: 0x48 Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /
PC7_SELECT
000: Input 001: Output
010: NAND_RB1 011: Reserved
100: Reserved 101: Reserved
30:28 | R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
26:24 | R/W 0x7 PC6_SELECT

Copyright © 2014 Allwinner Technology. All Rights Reserved.

Page 257



@ Allwinner

TeChnOIOQY Quad-core A33

000: Input 001: Output

010: NAND_RBO 011: SDC2_CMD

100: Reserved 101: Reserved

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: Output

010: NAND_CEO 011: Reserved

100: Reserved 101: Reserved
18:16 | R/W 0x7 110: Reserved 111: 10 Disable
15 / / /

PC3_SELECT

000: Input 001: Qutput

010: NAND_CE1 021: SPIO_ES

100: Reserved 101: Reserved
14:12 | R/W 0x7 110: Reserved 111:10.Disable
11 / / /

PC2_SELEGT

000: Input 001: Output

010: NAND_CLE 011: SPIO_CLK

100: Reserved 101: Reserved
10:8 RAW 0x7 110%Reserved 111: 10 Disable
7 / / /

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

100: Reserved 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable
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PC Configure Register 1

Quad-core A33

Offset: 0x4C

Register Name: PC_CFG1
Default Value: 0x7777_7777

Bit Read/Write | Default | Description
31 / / /
PC15_SELECT
000: Input 001: Output
010: NAND_DQ7 011: SDC2_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 Disable
23 / / /
PC13_SELECT
000: Input 001: Output
010: NAND_DQ5 011: SBC2_D5
100: Res€rved 101: Reserved
22:20 | R/W 0x7 110: Reseryed 111: 10 Disable
19 / / /
PC12_SELECT
0003 Input 001: Output
010:'NAND_DQ4 011:SDC2_D4
100: Reserved 101: Reserved
18:16\ | R/W 0x7 110: Reserved 111: 10 Disable
15 / / /
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:SDC2_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 |/ / /
PC18 SELECT
000: Input 001: Qutput
010: Reserved 021: Reserved
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111:10,Disable
7 / / /
PC17_SELECT
000: Input 001: Output
010: Reserved 011: Reserved
100: Reserved 101: Reserved
6:4 RAN 0x7 110:'Reserved 111: 10 Disable
/ / /
PC16_SELECT
000: Input 001: Output
010: NAND_DQS 011: SDC2_RST
100: Reserved 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable

PC Configure Register 3

Register Name: PC_CFG3
Offset: 0x54 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:.0 |/ / /
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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
setup by software. If the port is configured as functional pin,
18:0 R/W 0 the undefined value will be read.

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~@5)
[2i+1:2i] 00: Level 0 01:Levell
(i=0~15) | R/W Oox1 10: Level 2 14+ Level3

PC Multi-Driving Register &

Register, Name:PC_DRV1
Offset: 0x60 Default Value: 0x0000_0015
Bit Read/Write |“Default, | Desetiption
31:6 / / /

PC_DRV

PC[n] Multi-Driving Select (n = 16~18)
[2i+1:2i] 00: Level O 01: Level 1
(i=0~2) R/W 0ox1 10: Level 2 11: Level 3

PC Pull Register O

Register Name: PC_PULLO
Offset: Ox64 Default Value: 0x0000_5140
Bit Read/Write | Default Description

PC_PULL

PC[n] Pull-up/down Select (n = 0~15)
[2i+1:2i] 0x00005 | 00: Pull-up/down disable 01: Pull-up
(i=0~15) | R/W 140 10: Pull-down 11: Reserved
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PC Pull 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

PD Configure Register O

Register Name: PD_CFGO
Offset: 0x6C Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /

PD7_SELECT

000: Input 001: Qutput

010: LCD_D7 0%1: 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 Ox7 110:'Reserved 111: 10 Disable
23 / / /

PD5_SELECT

000: Input 001: Output

010: LCD_DS5 011:SDC1_D1

100: Reserved 101: Reserved
22:20 | R/W 0x7 110: Reserved 111: 10 Disable
19 / / /

PD4_SELECT

000: Input 001: Output

010: LCD_D4 011:SDC1_DO

100: Reserved 101: Reserved
18:16 | R/W 0x7 110: Reserved 111: 10 Disable
15 / / /

PD3_SELECT

000: Input 001: Output
14:12 | R/W 0x7 010: LCD_D3 011: SD1_CMD
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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 / / /
PD1_SELECT
000: Input 001: Output
010: LCD_D1 011: Reserved
100: Reserved 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
/ / /
PDO_SELECT
000: Input 001: Output
010: LCD_DO 011: Reserved
100: Reserved 101: Reserved
2:0 R/W 0x7 110: Reserved 1414 10 Disable
PD Configure Register 1
Register Name: PD_CFG1
Offset: 0x70 Default Valuex0x777747777
Bit Read/Write | Default#|"Description
31 / / /
PD15  SELECT
000: Input 001: Output
010: LCD_D15 011: PCM1_CLK
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: PCM1_SYNC
100: Reserved 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Disable
23 / / /
PD13_SELECT
000: Input 001: Output
010: LCD_D13 011: UART1_CTS
100: Reserved 101: Reserved
22:20 | R/W 0x7 110: Reserved 111: 10 Disable
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19 / / /
PD12_SELECT
000: Input 001: Output
010: LCD_D12 011: UART1_RTS
100: Reserved 101: Reserved
18:16 | R/W 0x7 110: Reserved 111: 10 Disable
15 / / /
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 / / /
PD9_SELECT
000: Input 001: Output
010: LCD_D9 011: UART3_RX
100: Res€rved 101: Reserved
6:4 R/W 0x7 110: Resenyed 111: 10 Disable
/ / /
PD8_SELECT
000 Input 001: Output
010:ECD_D8 011: UART3_TX
100: Reserved 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable
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 / / /
26:24 | R/W 0x7 PD22_SELECT
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000: Input 001: Output

010: LCD_D22 011: LVDS_VP2

100: Reserved 101: Reserved

110: Reserved 111: 10 Disable
23 / / /

PD21_SELECT

000: Input 001: Output

010: LCD_D21 011: LVDS_VN1

100: Reserved 101: Reserved
22:20 | R/W 0x7 110: Reserved 111: 10 Disable
19 / / /

PD20_SELECT

000: Input 001: Output

010: LCD_D20 011: LVDS_VP1

100: Reserved 101: Reserved
18:16 | R/W 0x7 110: Reserved 111: 10 Disable
15 / / /

PD19_SELECT

000: Input 001: Qutput

010: LCD_D19 0215 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 RAW 0x7 110%Reserved 111: 10 Disable
7 / / /

PD17_SELECT

000: Input 001: Output

010: LCD_D17 011: PCM1_DIN

100: Reserved 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable

/ / /

PD16_SELECT

000: Input 001: Output

010: LCD_D16 011: PCM1_DOUT

100: Reserved 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable
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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 001: Output
010: LCD_ HSYNC 011: LVDS_VP3
100: Reserved 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10.Disable
7 / / /
PD25_SELECT
000: Input 001: Qutput
010: LCDTHDE 0171: LVDS_VNC
100: Reserved 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
/ / /
PD24 SELECT
000:“Ihput 001: Output
010: LCD_CLK 011: LVDS_VPC
100: Reserved 101: Reserved
2:0 R/W 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
setup by software. If the port is configured as functional pin,

27:0 R/W 0 the undefined value will be read.
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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 0x1 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

PD[n] Multi-Driving Select (n = 16~27)
[2i+1:2i] 00: Level 0 01: Level 1
(i=0~11) | R/W ox1 10: Level 2 11 Level3

PD Pull Register 0

Register Name: PDOPULLO

Offset: 0x88 Default\Value: 0x0000_0000
Bit Read/Write | Default | Description

PD ‘PULL

PD[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

PD Pull Register 1

Register Name: PD_PULL1

Offset: 0x8C Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:24 / / /

PD_PULL

[2i+1:2i] 00: Pull-up/down disable
(i=0~11) | R/W 0x0 10: Pull-down

PD[n] Pull-up/down Select (n = 16~27)

01: Pull-up enable
11: Reserved
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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 / / /
PES5_SELECT
000: Input 001: Output
010: CSI_D1 011: Reserved
100: Reserved 101: Reserved
22:20 | R/W 0x7 110: Resérved 141: 10 Disable
19 / / /
PE4¢ SELECT
000: Input 001: Output
010:CSI_DO 011: Reserved
100:‘Reserved 101: Reserved
18:16/ [ R/W 0x7 110: Reserved 111: 10 Disable
15 / / /
PE3_SELECT
000: Input 001: Output
010: CSI_VSYNC 011: Reserved
100: Reserved 101: Reserved
14:12 | R/W 0x7 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
6:4 R/W 0x7 000: Input 001: Output
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010: CSI_MCLK 011: Reserved
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 011: Reserved
100: Reserved 101: Reserved
30:28 | R/W 0x7 110: Reserved 111:10 Disable
27 / / /
PE14_SELECT
000: Input 001: Output
010: Reserved 011: Reserved
100: Reserved 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Disable
23 / / /
PE13_SELECT
000: Input 001: Output
010: CSI_SDA 011: TWI2_SDA
100: Reserved 101: Reserved
22:20 | R/W 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
14:12 R/W 0x7 100: Reserved 101: Reserved
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110: Reserved 111: 10 Disable
11 / / /
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
RegisteriName: PE_CFG2
Offset: 0x98 Default Valtie: 0x0000_0077
Bit Read/Write | Default | Description
317 |/ / /
PE17_SELECT
000:“Input 001: Output
010: Reserved 011: Reserved
100: Reserved 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
/ / /
PE16_SELECT
000: Input 001: Output
010: Reserved 011: Reserved
100: Reserved 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable

PE Configure Register 3

Offset: 0x9C

Register Name: PE_CFG2
Default Value: 0x0000_0000

Bit Read/Write

Default

Description

31:0 / /

/
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PE Data Register

Register Name: PE_DAT

Offset: OxAOQ 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-DrivingSelect (a=i0215)
[2i+1:2i] 00: Level O 01 Levell
(i=0~15) | R/W Oox1 10: Level2 11: Lével 3

PE Multi-Driving Register'l

RegisteriName: PE_DRV1
Offset: OxA8 Default Value: 0x0000_0005
Bit Read/Write | Default”| Description
31:4 / / /

PE_DRV

PE[n] Multi-Driving Select (n = 16~17)
[2i+1:2i] 00: Level O 01: Level 1
(i=0~1) R/W 0ox1 10: Level 2 11: Level 3

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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Register Name: PE_PULL1
Offset: OxBO 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: OxB4 Default Value: 0x0037_3733
Bit Read/Write | Default | Description
31:23 |/ / /
PF5_SELECT
000: Input 001: Output
010: SDCO_D2 011; JTAG_CK1
100: Reserved 101: Reserved
22:20 | R/W 0x3 110: Resérved 111: 10 Disable
19 / / /
PFACSELECT
000: Input 001: Output
010:SDCO.D3 011: UARTO_RX
100:'Reserved 101: Reserved
18:16/ | R/W Ox7 110: Reserved 111: 10 Disable
15 / / /
PF3_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
11 / / /
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
6:4 R/W 0x3 000: Input 001: Output
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010: SDCO_DO 011:JTAG_DI1
100: Reserved 101: Reserved
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: OxE€0

Register Name: PF_CFG3
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

PF Data Register

Offset: 0xC4

Register Name: PF_DAT
Default Value: 0x0000_0000

Bit Read/Write | Default | Description
316 |/ / /
PF_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,
5:0 R/W 0 the undefined value will be read.
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PF Multi-Driving Register O

Register Name: PF_DRVO
Offset: OxC8 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: PFaPULLO
Offset: 0xDO Default Value: 0x0000_0000
Bit Read/Write | Default | Descsiption
31:12 / / /

PRCPULL

PF[n] Pull-up/down Select (n = 0~5)
[2i+1:2i] 00:\Pull-up/down disable 01: Pull-up
(i=0~5) RAW 0x0 10:'Pull-down 11: Reserved

PF Pull Register 1

Register Name: PF_PULL1
Offset: O0xD4 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:0 / / /

PG Configure Register 0

Register Name: PG_CFGO
Offset: 0xD8 Default Value: 0x7777_7777
Bit Read/Write | Default | Description
31 / / /
PG7_SELECT
30:28 | R/W 0x7 000: Input 001: Output
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010: UART1_RX 011: Reserved

100: PG_EINT7 101: Reserved

110: Reserved 111: 10 Disable
27 / / /

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_EINTS 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 001: Output

010Q: SDC1_D2 011: Reserved

200: PGLEINT3 101: Reserved
14:12 | R/W 0x7 110: Reserved 111: 10 Disable
11 / / /

PG2_SELECT

000: Input 001: Output

010: SDC1_DO 011: Reserved

100: PG_EINT2 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /

PG1_SELECT

000: Input 001: Output

010: SDC1_CMD 011: Reserved

100: PG_EINT1 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable

/ / /

PGO_SELECT

000: Input 001: Output

010: SDC1_CLK 011: Reserved
2:0 R/W 0x7 100: PG_EINTO 101: Reserved
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| | 110: Reserved 111: 10 Disable
PG Configure Register 1
Register Name: PG_CFG1
Offset: OxDC Default Value: 0x0077_7777
Bit Read/Write | Default | Description
31:23 |/ / /
PG13 SELECT
000: Input 001: Output
010: PCM1_DIN 011: Reserved
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: Reserved
100: PG_EINT12 101: Reserved
18:16 | R/W 0x7 110: Reserved 111: 10, Disable
15 / / /
PG11_SELECT
000: Input 001: OQutput
010: PCM1_CLK 011: Reserved
100: PG_EINT11 101: Reserved
14:12 R/W 0x7 110: Reserved 111: 10 Disable
11 / / /
PG10_SELECT
000:Ihput 001: Output
010: PCM1_SYNC 011: Reserved
100: PG_EINT10 101: Reserved
10:8 R/W 0x7 110: Reserved 111: 10 Disable
7 / / /
PG9_SELECT
000: Input 001: Output
010: UART1_CTS 011: Reserved
100: PG_EINT9 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
/ / /
PG8_SELECT
000: Input 001: Output
010: UART1_RTS 011: Reserved
100: PG_EINTS8 101: Reserved
2:0 R/W 0x7 110: Reserved 111: 10 Disable
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PG Configure Register 2

Offset: OXEO

Register Name: PG_CFG2
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

/

PG Configure Register 3

Offset: OxE4

Register Name: PG_CFG3
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

PG Data Register

Offset: OXE8

Register Name: PG_DAT
Default Value: 0x0000_0000

Bit Read/Write | Default | Description
31:14 |/ / /
PG_DAT
If the port is configured as input, the carresponding bit is the
pin staté. If the port is configured.as output, the pin state is the
same as the,corresponding bit. The read bit value is the value
setdp by software. Ifsthe port is configured as functional pin,
13:0 R/W 0 the undefined value will be read.

PG Multi-Driving ‘Register 0

Offset: OXEC

Register Name: PG_DRVO
Default Value: 0x0555_5555

Bit Read/Write | Default | Description
31:28 / / /

PG_DRV

PG[n] Multi-Driving Select (n = 0~13)
[2i+1:2i] 00: Level O 01: Level 1
(i=0~13) | R/W 0ox1 10: Level 2 11: Level 3

PG Multi-Driving Register 1

Offset: OxFO

Register Name: PG_DRV1
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

/
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PG Pull Register 0

Register Name: PG_PULLO
Offset: OxF4 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:28 / / /

PG_PULL

PG[n] Pull-up/down Select (n = 0~13)
[2i+1:2i] 00: Pull-up/down disable 01: Pull-up
(i=0~13) | R/W 0x0 10: Pull-down 11: Reserved

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 | Desecriptiof
31 / / /
PH7_SELECT
000:Input 001: Output
010:'SPI0_CLK 011: UART3_RX
100: Reserved 101: Reserved
30:28\ | R/W 0x7 110: Reserved 111: 10 Disable
27 / / /
PH6_SELECT
000: Input 001: Output
010: SPIO_CS 011: UART3_TX
100: Reserved 101: Reserved
26:24 | R/W 0x7 110: Reserved 111: 10 Disable
23 / / /
PH5_SELECT
000: Input 001: Output
010: TWI1_SDA 011: Reserved
100: Reserved 101: Reserved
22:20 | R/W 0x7 110: Reserved 111: 10 Disable
19 / / /
18:16 | R/W 0x7 PH4_SELECT
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000: Input 001: Output
010: TWI1_SCK 011: Reserved
100: Reserved 101: Reserved
110: Reserved 111: 10 Disable
15 / / /
PH3_SELECT
000: Input 001: Output
010: TWIO_SDA 011: Reserved
100: Reserved 101: Reserved
14:12 | R/W 0x7 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: Qutput
010: PWM1 021: Reserved
100: Reserved 101: Reserved
6:4 R/W 0x7 110: Reserved 111:10.Disable
/ / /
PHO_SELEGT.
000: Input 001: Output
010: PWMO 011: Reserved
100: Reserved 101: Reserved
2:0 RAW 0x7 110%Reserved 111: 10 Disable
PH Configure Register 1
Register Name: PH_CFG1
Offset: 0x100 Default Value: 0x0000_0077
Bit Read/Write | Default | Description
31:7 / / /
PHO_SELECT
000: Input 001: Output
010: SPIO_DIN 011: UART3_CTS
100: Reserved 101: Reserved
6:4 R/W 0x7 110: Reserved 111: 10 Disable
/ / /
PH8_SELECT
000: Input 001: Output
2:0 R/W 0x7 010: SPIO_DOUT 011: UART3_RTS
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100: Reserved
110: Reserved

101: Reserved
111: 10 Disable

Quad-core A33

PH Configure Register 2

Offset: 0x104

Register Name: PH_CFG2
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

/

PH Configure Register 3

Offset: 0x108

Register Name: PH_CFG3
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

/

PH Data Register

Offset: 0x10C

Register Name: PH_DAT
Default Value: 0x0000_0000

Bit Read/Write | Default | Description
31:10 |/ / /
PHDAT
If the port is configuréd 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,
9:0 R/W 0 the undefined value will be read.

PH Multi=Driving Register 0

Offset: 0x110

Register Name: PH_DRVO
Default Value: 0x0005_5555

Bit Read/Write | Default | Description
31:20 / / /

PH_DRV

PH[n] Multi-Driving Select (n = 0~9)
[2i+1:2i] 00: Level O 01: Level 1
(i=0~9) R/W 0ox1 10: Level 2 11: Level 3

PH Multi-Driving Register 1

Offset: 0x114

‘ Register Name: PH_DRV1
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Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:0 / / /
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PH PULL REGister O

Register Name: PH_PULLO
Offset: 0x118 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:20 / / /

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 / / /

PA External Interrupt Configure Register O

Register Name:PA_EINT_CFGO

Offset: 0x200 DefaultiValue: 0x0000_0000
Bit Read/Write | Default | Descriptién
EINT_CFG

External INTn'Mode (n = 0~7)

0x0: Positive Edge

0x1+'Negative Edge

0x2: High Level

0x3: Low Level

[4i+3:41] 0x4: Double Edge (Positive/ Negative)
(i=0~7) R/W 0 Others: Reserved

PA External Interrupt Configure Register 1

Register Name: PA_EINT_CFG1
Offset: 0x204 Default Value: 0x0000_0000
Bit Read/Write | Default | Description
31:0 / / /

PA External Interrupt Configure Register 2

Register Name: PA_EINT_CFG2
Offset: 0x208 Default Value: 0x0000_0000
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Bit Read/Write | Default | Description
31:0 / / /

PA External Interrupt Configure Register 3

Offset: 0x20C

Register Name: PA_EINT_CFG3
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

/

PA External Interrupt Control Register

Offset: 0x210

Register Name: PA_EINT_CTL
Default Value: 0x0000_0000

Bit Read/Write | Default | Description
31:8 / / /
EINT_CTL
External INTh Enable (n = 0~7)
[n] 0: Disable
(n=0~7) | R/W 0 1: Enable

PA External Interrupt Status,Register

Offset: 0x214

Register Name: PA_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

Write ‘1’ to clear

PA External Interrupt Debounce Register

Offset: 0x218

Register Name: PA_EINT_DEB
Default Value: 0x0000_0000

Bit Read/Write | Default | Description
31:7 / / /
DEB_CLK_PRE_SCALE
Debounce Clock Pre-scale n
6:4 R/W 0 The selected clock source is prescaled by 2n.
31 / / /
0 R/W 0 PIO_INT_CLK_SELECT
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PIO Interrupt Clock Select
0: LOSC 32Khz
1: HOSC 24Mhz

Quad-core A33

PB External Interrupt Configure Register O

Offset: 0x220

Register Name:PB_EINT_CFGO
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

[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

PB External Interrupt Configure Register 1

Offset: 0x224

Register Name: PBo EINT_CEGX:
Default Value: 0x0000_ 0000

Bit

Read/Write

Default

Description

31:0

/

/

/

PB External Interrupt Canfigure'Register 2

Offset{0x228

Register Name: PB_EINT_CFG2
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

[

/

/

PB External Interrupt Configure Register 3

Offset: 0x22C

Register Name: PB_EINT_CFG3
Default Value: 0x0000_0000

Bit

Read/Write

Default

Description

31:0

/

/

/

PB External Interrupt Control Register

Offset: 0x230

Register Name: PB_EINT_CTL
Default Value: 0x0000_0000

Bit

‘ Read/Write ‘ Default

Description
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31:8 / / /

EINT_CTL

External INTn Enable (n = 0~7)
[n] 0: Disable
(n=0~7) | 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

Write ‘1’ to clear

PB External Interrupt Debounce Register

Offset: 0x238

Register Name: PBoEINT_DEB
Default Value: 0x0000 0000

Bit Read/Write | Default | Description
31:7 / / /
DEB_CLK_PRE_SCALE
Debounce Clock Pre-scale n
6:4 R/W 0 The selected clock source is prescaled by 2n.
3:1 / / /
PIO_INT_CLK_SELECT
PIO Interrupt Clock Select
0: LOSC 32Khz
0 R/W 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

[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
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0x4: Double Edge (Positive/ Negative)
Others: Reserved

Quad-core A33

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/ Negative)
Others: Reserved

PG External Interrupt Configure Register 2

Offset: 0x248

Register Name: PGy EINT_CFG2
Default Value: 0x0000 0000

Bit

Read/Write

Default

Description

31:0

/

/

/

PG External Interrupt Canfigure'Register 3

Offset{ 0x24C

Register Name: PG_EINT_CFG3
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 / / /
EINT_CTL
External INTn Enable (n = 0~13)
[n] 0: Disable
(n=0~13) | R/W 0 1: Enable
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PG External Interrupt Status Register

Quad-core A33

Offset: 0x254

Register Name: PG_EINT_STATUS
Default Value: 0x0000_0000

Bit

Read/Write

Description

31:14

/

/

[n]
(n=0~13)

5R/W

EINT_STATUS

External INTn Pending Bit (n = 0~13)
0: No IRQ pending

1: IRQ pending

Write ‘1’ to clear

PG External Interrupt Debounce Register

Offset: 0x258

Register Name: PG_EINT_DEB
Default Value: 0x0000_0000

Bit Read/Write Description
31:7 / /
DEB_CLK_PRE_SCALE
Debounce Clock Rre-scale n
6:4 R/W The selected clock sourcelis prescaled byy2*n.
3:1 / /
PIOL INT_CLK_SELECT
PI@ Interrupt\.Clock:Select
0: LOSC\32Khz
0 R/W 1: HOSC24Mhz
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Chapter 4

Memory

This chapter describes the memory subsystem of A33 processor from following perspectives:

. SDRAM Controller
. NAND Flash Controller
: 6
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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  Support 16-bit single-channel DDR3/DDR3L SDRAM

e  Support power voltage of 1.35V and 1.5V

o 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

e Runtime-configurable parameters setting

e  Configurable clock frequency

e Priority of transferring through multiple ports is pregramimable
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 access is
mode 0 and mode 1 is for EDO type and mode 2 for extension EDO type. NDFC can monitor the statusiof R/B#
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 witheMMQ

e Support 3.0V 10 voltage only

e  Support up to 2 CE and 2 RB signals

e Support SLC/MLC/TLC NAND and EFSNAND
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4.2.2 Block Diagram

The NAND Flash Controller (NDFC) system block diagram is shown below:

AHB Slave IIF
3 [y
y
Command DMA && INT FIFO Register
FIFO Control Control Control

A 4

Command FSM F’
v

ECC Engine

NAND Flash Basic Operation

CE[7 0] CLE ALE WE
&\ k Diagram
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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 1
[ 3 —] 7/ "
NDFC_CE# \ /)
1/
//
NDFC_WE# ; 4 o //
le— t12 —>|— sample 0 | - sample n-1

NDFC_RE# £ \ , /_)(
fe— t13—>|
NDFC_ALE //
[f—— o — o
NDFC_RB# / ////
NDFC_IOx 4 Data (0) X 7 patapny) e

NDFC_CLE //

|<— t3 —») 1/ — t4
NDFC_CE# \ /
NDFC_WE#
NDFC_RE#
NDFC_ALE /]

|<_— t10 ——» ////
NDFC_RB# / ///

NDFC_IOx ( Data (0) /’/:: X Data (n-1) —

Figure4.2-3 EDO type Serial Access after Read Cycle (SAM1)

NDFC_CLE //
|<— 3 ») 1/

NDFC_CE# \ /] /
1/
/[

~

NDFC_WE# N t14 sample 0 /
l— t12—>|

NDFC_RE# /_—\j
fe—— t13 —

//
f— t10 —»] /A
NDFC_RB# / o

/[

NDFC_IOx < Data (0) X ; )?lata (n-1) >7

Figure4.2-4 Extending EDO type Serial Access Mode (SAM?2)

NDFC_ALE
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NDFC_CLE / \
|<—t3—>

NDFC_CE# \ /

NDFC_WE#

NDFC_RE#

|<—t7—>

NDFC_ALE \ /
— o o
e 0 XXXXXXXXKXKRKKXRIN_comano

Figure4.2-5 Command Latch Cycle

|<—t1—>

NDFC_CLE

QOOCKXXKRXXCHKXIKXXX

\ //
e s — &
N\

NDFC_CE#
«——— t15 —
//

>

w6 —» //

NDFC_WE# [—
NDFC_RE# < s —» / 714
7/
|<_ t7 —p ), 4—t11—>|
NDFC_ALE / // \
[ B —Fe— © —>|

//
wre.ox XXXRTOO0OOHIRD o rero 7 v
//

Figure4.2-6 Address Latch Cycle

NDFC_CLE y a
//
NDFC_CE# |<— 3 —» ” ——t—»
l— t15 —p
// /
NDFC_WE# — t6 —P 7/
NDFC_RE# b 5 —» :/’L
//
<—t11—>|

|<— t7 —p
NDFC_ALE \ , //

—

|<—t8—><— t9—>| p
wore.0x TRRDOUXRRRRON—owe X

//// Data(n-1)

Figure4.2-7 Write Data to Flash Cycle
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Quad-core A33

NDFC_CE# /{/ /
NDFC_WE#  \__/ 114 //
t12 t13
NDFC_ALE /
<16 "
NDFC_RB# \ / //
NDFC_IOx cmd /do) X/ X din1) )\

NDFC_CLE __/ \

NDFC_CE#

Figure4.2-8 Waiting R/B# ready Diagram

NDFC_WE#

\/

»i
)

NDFC_RE

NDFC_ALE

NDFC_RB#

NDFC_IOx

/a0 X/ X dtnn )

cmd

NDFC_CLE

Figure4:2-:9 WE# high to RE# low Timing Diagram

/SN

NDFC_CE#

/
/

NDFC_WE#

NDFC_RE \_/_\/L/_\_/_\_/

/ S\
|<—t18—>|

/ / \

NDFC_ALE
NDFC_RB# //
NDFC_IOx / /C)( dn2) X din-1) \ / 0sh X _colt X coiz X \
Figure4.2-10 RE# high to WE# low Timing Diagram
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NDFC_CLE //
NDFC_CE# //

. le———t19——
norcwer /" \// N/ \_/ S\

NDFC_RE //
NDFC_ALE // \

NDFC_RB# //
NDFC_IOx / ,7/ X addr2 X addr3 "\ / do) X_d@1) X d@2) X \

Figure4.2-11  Address to Data Loading Timing Diagram
: 6\
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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

T12 NDFC_RE# pulse width

T13 NDFC_RE# hold time

T14 Read cycle time 2T

T15 Write cycle time 2T

T16 NDFC_WE# high to R/B# busy twB Specified by timing configure
register(NDFCATIMING_CFG)

T17 NDFC_WE# high to NDFC_RE# low | tWHR Specified ' by “timing configure
register(NDEC_TIMING_CFG)

T18 NDFC_RE# high to NDFC_WE# low | tRHW. Specified by timing configure
register(NDFC_TIMING_CFG)

T19 Address to Data Loading time tADL Specified by timing configure
register(NDFC_TIMING_CFG)

Note: T is the clock period duration.of NDFC, CLK (x2).
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NDFC Operation Guide

NDFC_CLE J_\ /_\ //

77/

NDFC_CE#_\ // /S
wrewer \/ \_/\/\/\V/\/\S !
—— e — WW

: Page Command :
: cmdio[31:30]=2 :

NDFC_ALE J \
NDFC_RB# \v—/ //

NDFC_IOx Addr(5 cycle) 30h ( // Data output  }———

: First Command : Address Cycle : : : Sequence Read
: i Second Command : Walt RB Slgnal :
: cmd|0[22] cmd|0[18 16] | cmdio[24] L cmd|0[23] 5 cmd|0[20] 0

Figure4.2-12 Page Read Command Diagram

NDFC_CLE J—\ /_\ //

77

NDFC_CE# _\ // /_

17
NDFC_WE#

NDFC RE

'yl

7

Y

/
v TRy y

'y

NDFC_RB# // wz /

/1. e,
NDFC_TOx Addr (5 cycle) — // Data Input > (L0h} /7

cmd|0[31 30]=2 §

: First Command Address Cycle Sequence Write : Second Wait RB Signal
: cmdio[22] i cmdio[18:16] Ccmdio[20]=1 { Command emdio24] gnat
i cmdio[7:0] i i cmdio[19]=1 : femdio[25]1=1 i i cmdio[24]

Figured4.2-13 Page Program Diagram
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NDFC7CLE_/_\ /_\ /_\ /_\ L
NDFC_CE#_\ L
wes VANV VARRY A
NDFC_RE £ page Command | \/ WZ/

{ emdio[31:30]=2 :
NDFC_ALE _/—\ ............................ /i

NDFC_RB#

worcior ER-EE e e TD ) N D — ey
. »

: First Command : Address Cycle Second Command
: emdio[22] cmd|0[18 16]
¢ emdio[7: cmdio[24]

Figure4.2-14 EF-NAND Page Read Diagram

NDFC_CLE _/—\ /—\ // /—\ /—\ ,/L
NDFC_CE#_\ // /L

7/ 7

e AVAWAVAVAVAVAW/ A AN T
scanica \LAOR/ VI

{ cmdio[31:30]=2 :

NDFC_ALE ’ \ // /—\—/

17 ‘

/ /- ,

NDFC_RB# \ / // . Address set by hardware //
: automatically :

NDFC_IOx

Sequence Read

Forth Comand  emdio[20]=0
di

cmdio[29]

: Wait RB Signal Third Comand
cmdio[23] P cmdlo[28]

¢ First Gommand ; j :
{ cmdiof22]  cmdio[18.16) Second Command Walt RB Signal

- €mdio[7:0] ! cmdiofL9]=1 { cmdio[24] © | omdio[23]

Address Cycle

cmd|0[20] 0

Figure4.2-15 Interleave Page Read Diagram
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Chapter 5

Display

This section describes the display subsystem from following perspectives:

e TCON

e  Display Engine Front-End

e  Display Engine Back-End

e  MIPIDSI o 6

e  |EP (SAT, DRC, Write-back Controller)
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5.1 Display Subsystem Block Diagram

The display subsystem of A33 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.

DRC

TCON

Ul
Video DEFE DEBE
(CMU inside)
MBUS
. Write-back |
N Controller

Figure 5.1-1 A33 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

Quad-core A33

Write-Back Controller: capture data between.display engineiand TCON for Miracast application
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5.2 TCON

This section describes the timing controller of A33 platform.

5.2.1 Overview

Support LVDS interface with single link, up to 1280X800@60fps

Support RGB interface with DE/SYNC mode, up to 1280X800@ 60fps
Support serial RGB/dummy RGB/CCIR656 interface, up to 1280X800@60fps
Support i80 interface with 18/16/9/8 bit, support TE, up to 1280X800@60fps
Supported pixel formats: RGB888, RGB666 and RGB565

Support dither function from RGB666/RGB565 to RGB88S

Support Gamma correction with R/G/B channel independence
: 6\
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5.2.2 Block Diagram
CONTROL
VPLL > Locic
RGB
N N\
2 DATA
:D ASYNC FIFO1 _Vs YoV —l/ FORMATTER | Lcd data
(444)
DE Srcl | !
v | HV TIMING
u [ DCLK J\
BASIC TIMING
X »| GENERATOR _V CPU TIMING Led ctir
Full FIFO
&—— FLAG
&
CLK GEN
Sync
«—

Figure 5.2-1 TCON Block Diagram
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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

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. \

Horizontal sync, indicating one new scan line
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Following is the panel interface timing diagram:
Panel interface timing

Vertial Timing

e e e VT e K
N VBRI A
RYE 2 T :

Vsync

/L

Hsync | I J i I | I 7

-l -

%

'''''''''''''''''''''''''''''''''''' NNSSNSS TN\ T T T T T T T
LD[23..0] Vertical invalid data period S DH1xDH2ps A DHya Vertical invalid data period
................................................... d Vel Vool \mam d ‘mad Ve e e - -
Odd/Even field
L VT o
A . . . A A
b VSPW . :
KooomeetRE S o eeee 3 :
Vsync H
.
. VBP :
) Hreeeeeooooee g A S e 3 E
URHE-R ., : » : " :
Hsync : o “ FeemarTT
| |
''''''''''''''''''''''''''''''''''' NSNSTNSST NN T T E T T s
LD[2350] Vertical invalid data period S DH1 »DH2 5 A DHya Vertical invalid data period
................................................... d Vool Vveed wmamd e e e e e e
Even field

Figure 5.2-2  Panel Interface Timing

CCIR output 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
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PO=F ® V ® H
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
(MsSB)
1
Preamble |0 0 0 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), controliéd by, LCD_CPUI/F bit 21
D[17:0] 1/0 Digital RGB output signal

Following figure describes the relationship between basic timing and CPU timing. WR is 180 degree delay of
DCLK; CS is active when pixel data arevalid; RD'is.alwaysSet to 1; Al are set by “LCD_CPU I/F”.

22

Hsync | I e

22
77

L_
M rLrer

DCLK | I | I | I
.
H H
LDE Y . ——
H H
[y S
CSs M
' rs '
i —
WR S % B
. ]
.
H H
------------------------------ [N E'. \:o’-.--..-..--.
D[23..0] Invalid line data ot Valid line data kA Invalid
.............................. 0 : [, Pl
. .
H H

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.
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LVDS_IF
JEDIA mode

Previous Cycle_s
ccecececces --;'

w EEOOEEEE®®
(X EEEEEEEEE
m EEEEEEEEEE®

R (riX ROXNAX B1 X BOX 61 X 6o X R1 X ROOX NA)

Figure 5.2-4  Single channel: JEDIA mode
NS mode

Previous Cycle_«
L R R --:'

o S i\
v MEEEEEEER®®
NG 6 006060606060,
% OEEEEEEEE®
" OEEEEEEEE®

Figure 5.2-5 Single channel: NS mode
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CMAP Module

This module is used to map color data from DE.

Quad-core A33

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

ro(2) | ri(e) r2(a) r3(d)
go(1) | g1(5) | 82(9) | &3(c)
b0(0) | b1(4) | b2(8) | b3(b)
In mode: 4 pixels

Out mode: 4 pixels/2 pixels

Figure 5.2-6

Output
D23:16 | odd0
D15:08 | odd0 | oddl | odd2 | odd3
D07:00 | oddO

eve0 evel eve2
CMAP Module
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5.24 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 Register
TCONO_CPU_IF_REG 0x060 TCONO CPU Panel Interface Register
TCONO_CPU_WR_REG 0x064 TCONO CPU Panel Write Data Register
TCONO_CPU_RDO_REG 0x068 TCONO/CPUPanel Read Data Register0
TCONO_CPU_RD1_REG 0x06C TCONO GPU Panel Read Data Registerl
TCONO_LVDS_IF_REG 0x08%4 TCONO LVBSsPanel Interface Register
TCONO_IO_POL_REG 0x088 TCQONO 10 Polarity Register
TCONO_IO_TRI_REG 0x08C TCONO 10 Control Register
TCON_ECC_FIFO_REG OxOF8 TCON ECC FIFO Register
TCON_DEBUG_REG O0xOFC TCON debug register
TCON_CEU_CTL_REG 0x100 TCON CEU Control Register
TCON|_CEU_COEF_MUL.REG 0x110+N*0x04 TCON CEU Coefficient Register0
(N=0,1,2,4,5,6,8,9,10)
TCON_CEU_COEF_ADD_REG 0x11C+N*0x10 TCON CEU Coefficient Registerl
(N=0,1,2)
TCON_CEU_COEF_RANG_REG 0x140+N*0x04 TCON CEU Coefficient Register2
(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
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TCON_SAFE_PERIOD_REG Ox1FO0 TCON Safe Period Register
TCONO_LVDS_ANAO_REG 0x220

TCONO LVDS Analog Register0

TCONO_GAMMA_TABLE_REG

0x400-0x7FF

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
29:0 |/ / /

TCON_GINTO_REG

Offset: 0x004 Register Name: TCON_GINTO_REG
Bit Read/Write | Default/Hex | Description
31 R/W 0 TCONO_Vb_IntgEn
0: disable
1:enable
30 / / /
29 R/W 0 TCONO_Line_InthEn
0: disable
1: enable
28 / / /12 enable
27 R/W TCONO_Tri_Finish_Int_En
0: disable
1: enable
26: R/W 0 TCONO_Tri_Counter_Int_En
0: disable
1: enable
25:16 |/ / /
15 R/W 0 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
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trigger when cpu trigger mode finish
Write O 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.

80 |/ / /

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 lines)
Setting it for the specified line for trigger0.
Note: SYO is writable only when EINE_TRGO disables
15:.0 |/ / /

TCONO_FRM_CTL_REG

Offset: 0x010 Register Name: TE@NO_FRM_CTL_REG

Bit Read/Write | Default/Hex ) Description

31 R/W 0 TCONQ Frm_En
O:disable
1:enable

30:7 / /

6 R/W TCONO_Frm_Mode_R
0: 6bit frm output
1: 5bit frm output

5 R/W 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

3:2 / / /

1:0 R/W 0 TCONO_Frm_Test
00: FRM
01: half 56bit, half FRM
10: half 8bit, half FRM
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| | [ 11: half 8bit, half 56bit

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 REDand BLUE data at FIFO1
22 / / /
21 R/W 0 TCONO_FIFO1 “Rst

Write 1 and then 0 at this bit will reset FIFO 1
Note: 2 holding time must more than 1 DCLK

2019 |/ / /
8:4 R/W 0 TCONO_Start_Delay
STA delay
NOTE: valid only when TCONO_EN ==
/ / /
2:0 R/W 0 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

Offset: 0x044

Register Name: TCONO_DCLK REG

Bit Read/Write | Default/Hex

Description

31:28 | R/W 0

TCONO_Dclk_En
LCLK_ENI[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_ens=
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

TCONOgDclk_Div

Tdclk = Tsclk *'DELKDIV

Note:

1.if delk1&dclk2 used, DCLKDIV >=6
2.if dclk only, DCLKDIV >=1

TCONO_BASICO_REG

Offset: 0x048

Register Name: TCONO_BASICO_REG

Bit Read/Write | Default/Hex | Description
31:28 | / / /
27:16 | R/W 0 TCONO_X
Panel width is X+1
15:12 | / / /
11:0 | R/W 0 TCONO_Y
Panel height is Y+1

TCONO_BASIC1_REG

Offset: 0x04C

Register Name: TCONO_BASIC1_REG

Bit ‘ Read/Write ‘ Default/Hex

Description
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31 R/W 0 Reserved
30:29 |/ / /
28:16 | R/W HT
Theycle = (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) *32+2
15:12 |/ / /
11:0 R/W HBP
horizontal back porch (in dclk)
Thbp = (HBP +1) * Tdclk

TCONO_BASIC2_REG

Offset: 0x050

Register Name: TCONO_BASIC2_REG

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W 0 VT
TVT = (VT)/2 * Thsync
NotédVT2 >= (VBRP+1) + (Y+1) +2
15:12 |/ /
11:.0 R/W VBP
Tvbp,= (VBP+1) * Thsync

TCONG BASIC3 REG

Offset: 0x054

Register Name: TCONO_BASIC3_REG

Bit Read/Write | Default/Hex | Description
31:26 |/ / /
25:16 | R/W 0 HSPW
Thspw = (HSPW+1) * Tdclk
Note: HT> (HSPW+1)
15:10 |/ /
9:0 R/W 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
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31:28 R/W 0 HV_Mode

0000: 24bit/1cycle parallel mode

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_SMO

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)2-pixel-pair of every
scangline
00: YUYV
01:YVYU
10: UYVY
11: VYUY

1:20 R/W 0 YUV EAV/SAV F line delay

0:F toggle right after active video line
1:delay 2 line(CCIR NTSC)

2:delay 3 line(CCIR PAL)

3:reserved
19:0 / / /
TCONO_CPU_IF_REG
Offset: 0x060 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
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1010: 9bit mode
1100: 8bit 256K mode
1110: 8bit 65K mode
xxx1: 24bit for DSI

27 / / /
26 R/W 0 DA

pin Al value in 8080 mode auto/flash states
25 R/W 0 CA

pin Al value in 8080 mode WR/RD execute
24 / / /
23 R 0 Wr_Flag

0:write operation is finishing
1:write operation is pending

22 R 0 Rd_Flag
O:read operation is finishing
1:read operation is pending

21:18 |/ / /

17 R/W 0 AUTO

auto Transfer Mode:

If it’s 1, all the valid data durifig this frame‘aredwrite to
panel.

Note: This bit issampled byVsync

16 R/W 0 FLUSH

direct®ransfer mode:

If it’s enabled, FIFO1 is regardless of the HV timing, pixels
data keep being transferred unless the input FIFO was

empty.

Data output rate control by DCLK.
15:6 £/ / /
5:4 R/W 0 Trigger_Sync_Mode

0: start frame flush immediately by bit1.

1: start frame flush sync to TE PIN. rising by bit1.
2. start frame flush sync to TE PIN. falling by bit1.
when set as 1 or 2, io0 is map as TE input.

3 R/W 0 Trigger_FIFO_Bist_En
0: disable

1: enable

Entry addr is OxFF8

2 R/W 0 Trigger FIFO_En
O:enable
1:disable

1 R/W 0 Trigger_Start
write ‘1’ to start a frame flush, write’0’ has no effect.

this flag indicated frame flush is running
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software must make sure write ‘1’ only when this flag is
‘0.
0 R/W 0 Trigger_En

0: trigger mode disable
1: trigger mode enable

TCONO_CPU_WR_REG

Offset: 0x064

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 |/ / /
23:0 R / Data_RdO

data read on 8080 bus, latinch a new read operation on
8080'bus

TCONO_CPU_RD1_REG

Offset: 0x06C

Register Name: TCONO_CPU_RD1_REG

Bit Read/Write | Default/Hex [“Description
31:24/( | / / /
23:0 R / Data_Rd1

data read on 8080 bus, without a new read operation on
8080 bus

TCONO_LVDS_IF_REG

Offset: 0x084

Register Name: TCONO_LVDS_IF_REG

Bit Read/Write | Default/Hex | Description
31 R/W 0 TCONO_LVDS_En
0: disable
1: enable
30 R/W 0 TCONO_LVDS_Link_Sel
0: single link
1: dual link
29 R/W 0 TCONO_LVDS_Even_0Odd_Dir
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0: normal
1: reverse
28 R/W 0 TCONO_LVDS_Dir
1: normal
2: reverse
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 0 /
23 R/W 0 TCONO_LVDS_Correct_Mode
0: mode0
1: model
22:21 |/ / /
20 R/W 0 TCONO_LVDS_Clk_Sel
0: MIPI PLL
1: TCONO CLK
19:0 / / /
TCONO_|IO0_POL_REG
Offset: 0x088 Register Name: TEONO_IO_POL_REG
Bit Read/Write | Default/Hex, | Deseription
31 R/W 0 I0_Qutput_Sel

0: normal output
1: register output
when set as ‘1’, d[23:0], i00, iol,io3 sync to dclk

30:28 R/W 0 DCLK_Sel

000: used DCLKO(normal phase offset)
001: used DCLK1(1/3 phase offset)
010: used DCLK2(2/3 phase offset)
101: DCLKO/2  phaseO

100: DCLKO2  phase 90

reserved

27 R/W 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
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0: not invert
1: invert

24 R/W 0

100_Inv
0: not invert
1:invert

23:0 R/W 0

Data_Inv

TCONO output port D[23:0]
independent bit control:

0s: 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¢Outputd{ Tri_En
1: disable
0: enable

25 R/W 1

I01.Output, Tri_En
1: disable
0: enable

24 R/W 1

I00_Output_Tri_En
1: disable
0: enable

23:0 R/W OxFFFFFF

Data_Output_Tri_En
TCONO output
independent bit control:
1s: disable
Os: enable

port D[23:0] output enable,

with

TCON_ECC_FIFO_REG

Offset: OxOF8

Register Name: TCON_ECC_FIFO_REG

Bit Read/Write | Default/Hex

Description

31 R/W /

ECC_FIFO_BIST_EN
0: disable
1: enable
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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
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

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 / FCAONO_Current_Line
15:14 |/ / [
13 R/W 0 ECC_FIFO, Bypass
0:‘used
1: bypass
120 |4 / /

TCON, CEULWCTL_REG

Offset: 0x100 Register Name: TCON_CEU_CTL_REG
Bit Read/Write | Default/Hex | Description
31 R/W 0 CEU_en
0: bypass
1: enable
30:0 |/ / /

TCON_CEU_COEF MUL_REG

Offset: 0x110+N*0x04 Register Name: TCON_CEU_COEF_MUL_REG
(N=0,1,2,4,5,6,8,9,10)

Bit Read/Write | Default/Hex | Description

31:13 |/ / /
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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

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, rangerofi(-16384, 16384)
N=0: Rc
N=1aGc
N=2: Be

TCON_CEU_COER/RANG REG

Offset: 0x140+N*0x04 Register Name: TCON_CEU_COEF_RANG_REG
(N=0,142)
Bit Read/Writey | .Default/Hex | Description
31:24 |/ / /
23:16 | R/W 0 CEU_Coef _Range_Min
unsigned 8bit value, range of [0,255]
15:8 |/ / /
7:0 R/W 0 CEU Coef _Range_Max
unsigned 8bit value, range of [0,255]

TCONO_CPU_TRIO_REG

Offset: 0x160 Register Name: TCONO_CPU_TRIO_REG
Bit Read/Write | Default/Hex | Description
31:28 |/ / /
27:16 R/W 0 Block_Space
should be set >20*pixel_cycle
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15:12 |/ / /
11:0 R/W 0 Block_Size

TCONO_CPU_TRI1_REG

Offset: Ox164

Register Name: TCONO_CPU_TRI1_REG

Bit Read/Write | Default/Hex | Description
31:16 R 0 Block Current_Num
15:0 R/W 0 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: atito
10: 0
11:1
12:0 R/W 0 Trans® Start_Set

TCONO_CPULTRIS_REG

Offset: Ox16C

Register Name: TCONO_CPU_TRI3_REG

Bit Read/Write

Default/Hex

Description

31:30 |/

/

/

29:28 | R/W

0

Tri_Int_Mode

00: disable

01: counter mode

10: te rising mode

11: te 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.

27:24 |/

/

23:8 R/W

Counter_N
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7:0 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

This module only work when X is divided by 4

30:1 /

/

0 R/W

Out_Format

0: 4 pixel output mode: OutO -> Outl -> Out2 -> Out3

1: 2 pixel output mode: OutO -> Outl

TCON_CMAP_ODDO_REG

Offset: 0x190

Register Name: TCON_CMAP_ODDOLREG

Bit Read/Write | Default/Hex | Description
31:16 | R/W 0 Out_0dd1
15:0 | R/W 0 Out_0dd0

bit15-12: Réserved
bit11<08: Out_0dd0[23:16]
bit07-04:0ut_0dd0[15:8]
bit03-00:'0ut_0dd0[7:0]
0x0%in_b0

Ox1:in_g0

0x2:
0x3:
Ox4:
0x5:
0x6:
Ox7:
0x8:
0x9:
Oxa:
Oxb:
Oxc:
Oxd:
Oxe:
Oxf:

in_r0
reserved
in_bl
in_gl
in_rl
reservd
in_b2
in_g2
in_r2
reserved
in_b3
in_g3
in_r3
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

15:0 | 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_EvenO

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 Register Name:TCON_SAFE_PERIOD_REG
Bit Read/Write | Default/Hex, | Description
31:29 |/ / /
28:16 «R/W 0 Safe_Period_FIFO_Num
15:2 / / /
1:0 R/W 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 IvdsO_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

Copyright © 2014 Allwinner Technology. All Rights Reserved.

Page 324




@ Allwinner

Technology Quad-core A33

enable all circuits working when transmitting the data in
channel clock of LVDS_tx0

23:20 | R/W 0 IvdsO_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 ©f/the differential.signals in
five channels

7:6 / / /

5:4 R/W 0 lvds0 reg_jpd
fine adjustthe slew rate of output data

3:2 / / /

R/W 0 IvdsO_reg_pwslv

adjust voltage amplitude of low power in LVDS_Ana

0 R/W 0 lvdsO_reg_pwsmb
adjust voltage amplitude of mbias voltage reference in
LVDS_Ana

Control Signal and Data Port Mapping

Sync RGB CPU/180 Interface LVDS Interface
PD I/F ) Para | Para | Serial Serial
Para | Serial CCIR o
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 | 101 HSYNC RD D3P
PD25 | 103 DE RS CKN
PD24 | 102 DCLK WR CKP
pp23 | D23 [R5 | | | | Rs |ra | | | | D2N
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PD22 | D22 R4 R4 R3 D2pP
PD21 | D21 R3 R3 R2 DIN
PD20 | D20 R2 R2 R1 D1pP
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 Gl D16 | D26 | D36 | D6 G1 G1 R4 | G1 R3 | G1
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 | b30 | DO B1 BO G4 | Bl G3 ¢»BO
PD2 D2 BO BO G3 | 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:

i Support YUV444/ YUVA22/ YUV420/ YUV411/ ARGB888S8 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
*  Support input size up to 2048x2048

*  Support output size up 1280x1280
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5.3.2 DEFE Block Diagram
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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 Register
DEFE_TB_OFF1_REG 0x0034 DEFE Channel 1 Tile-Based Offset Register
DEFE_TB_OFF2_REG 0x0038 DEFE Channel 2 Tile-BasediOffset Register
DEFE_LINESTRDO_REG 0x0040 DEFE Channel O Line Stride Register
DEFE_LINESTRD1_REG 0x0044 DEFE €hannel 1 LineStride Register
DEFE_LINESTRD2_REG 0x0048 DEFE Channel 2iline Stride Register
DEFE_INPUT_FMT_REG 0x004C DEFE Input FormatRegister
DEFE_WB_ADDR_REG 0x0050 DEFE Write Back Address Register
DEFE_OUTPUT_FMT_REG 0x005C DEFE'Output Format Register
DEFE_INT_EN_REG 0x0060 DEFE Interrupt Enable Register
DEFE_INT_STATUS_REG 0x0064 DEFE Interrupt Status Register
DEFE_STATUS_REG 0x0068 DEFE Status Register

DEFE_CSC_COEFOO_REG 0x0070 DEFE CSC Coefficient 00 Register
DEFE_CSC_COEFO1_REG 0x0074 DEFE CSC Coefficient 01 Register
DEFE_CSC_COEF02_REG 0x0078 DEFE CSC Coefficient 02 Register
DEFE_CSC_COEFO3_REG 0x007C DEFE CSC Coefficient 03 Register
DEFE_CSC_COEF10_REG 0x0080 DEFE CSC Coefficient 10 Register
DEFE_CSC_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
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DEFE_CHO_OUTSIZE_REG 0x0104 DEFE Channel 0 Output Size Register
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 0 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 RegisSter
DEFE_CHO_HORZCOEF_REGN DEFE Channel 0 Horizontal Filter Coefficient
0x0400+N*4 | Register N=0:31
DEFE_CHO_VERTCOEF_REGN DEFE Channel 0 Vertical “Filter “Coefficient
0x0500+N*4 | Register N=0:31
DEFE_CH1_HORZCOEF_REGN DEFE_‘Channelgl™ Horizontal Filter Coefficient
0x0600+N*4 | Register N=0:31
DEFE_CH1_VERTCOEF_REGN DEFE Chanpel 1 Vertical Filter Coefficient
0x0700+N*4 | RegisterN=0:31
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DEFE Register Description

DEFE_EN_REG

Offset: 0x0 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 machine of the
module is reset

DEFE_FRM_CTRL_REG

Offset: Ox4

Register Name: DEFE_FRMgCTRL_REG

Bit

Read/Write

Default/Hex

Deseription

31:24

/

/

/

23

R/W

0x0

COEF_ACCESS)ACTIRL

Fir coef ram access control

0: CPU doesn’t access fir coef ram

1: CPU will access fir coef ram

This bit will be set to 1 before CPU access fir coef ram

22:17

/

16

R/W

0x0

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

/

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.

R/W

0x0

REG_RDY_EN

Register ready enable

0: not ready

1: registers configuration ready

As same as filter coefficientsgeonfiguration; in_order to
ensure the display isgeorrect, the carrelative display
configuration registers aredouffereditoo, the programmer
alsencan change the value of(Correlative registers in any
When the the
programmer should set the bit if the programmer need

time, registers setting is finished,

the new configuration in next scaling frame.

When the new frame start, the bit will also be

self-cleared.

DEFE_BYPASS"REG

Offset: Ox8 Register Name: DEFE_BYPASS_REG

Bit Read/Write | Default/Hex | Description

31:2 / / /

1 R/W 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: 0xC 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
31:28 |/ / /
27:16 R 0x0 CURRENT_LINE
15 R/W 0x0 FIELD_SEL
Field select
0: each field
1: end field(field\counter.in‘regOx2c)
14:13 |/ / /
12:0 R/W 0x0 TRIGCLINE
Triggerline number of line interrupt

DEFE_BUF ADBROLREG

Offset: 0x20 Register Name: DEFE_BUF_ADDRO_REG
Bit Read/Write JjpDefault/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 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: 0x24 Register Name: DEFE_BUF_ADDR1_REG

Bit ‘ Read/Write ‘ Default/Hex | Description
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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 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 first tile

used to generating output frame/

In non-tile-based type:
Thesaddressfis the start address of the first line.

DEFE_FIELD_CTRL_REG

Offset: 0x2C

Register Name: DEFE_FIELD_CTRL_REG

Bit Read/Writé | Default/Hex | Description
31:304(/ / /
29:24 R/W 0x20 FIR_OFFSET
FIR compute initial value
23:13 |/ / /
12 R/W 0x0 FIELD_LOOP_MOD
Field loop mode
0: thelastfield; 1: the full frame
11 / / /
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

Quad-core A33

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

Register Name: DEFE_TB OFF1 REG

Bit Read/Write | Default/Hex | Description
31:21 |/ / /
20:16 | R/W 0x0 X_OFRFSET1
The x offset of thé 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_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 / / /
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40 | R/W 0x0 X_OFFSETO

The x offset of the top-left point in the first tile

DEFE_LINESTRDO_REG

Offset: 0x40

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: 0x44

Register Name: DEFE_LINESTRD1 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 tileitesthe start of the first line in next tile(here
next tile'isiin 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_LINESTRD2_REG

Offset: 0x48

Register Name: DEFE_LINESTRD2_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.
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DEFE_INPUT_FMT_REG

Offset: 0x4C 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-tilezhased UVqe6mbined data
100: tile-based planar data

1103 tile-based UV.combined data
otherireserved

/ / /

6:4 R/W 0x0 DATA_FMT

Input.component data format

In non-tile-based planar data mode:
000: YUV 4:4:4

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
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011: YUV 4:1:1
Other: reserved

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 R/W 0x0 DATA_PS
Pixel sequence

In interleaved YUV422 data mode:
00: Y1VOYOUO
01: VOY1UOYO 0

10: YIUOYOVO
11: UOY1VOYC

®
In interle
'V
AYU
0& : reserved
In UV combined data mode: (UV component)
00: ViU1vouo

01: U1vV1iUuovo
Other: reserved

Q

In interleaved ARGB8888 data mode:
00: BGRA

01: ARGB

Other: reserved

DEFE_WB_ADDR_REG

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

/

R/W

0x0

BYTE_SEQ

Output data byte sequence selection

0: P3P2P1PO(word)

1: POP1P2P3(word)

For ARGB, when this bit is 0, the byte sequence is'BGRA,
and when this bit is 1, the bytefsequence is ARGB;

/

R/W

0x0

SCAN_MOD

QOutput interlace'enable

0: disable

1: enable

When output interlace enable, scaler selects YUV initial
phase according to LCD field signal

/

R/W

0x0

DATA_FMT

Data format

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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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 REG_LOAD (STATUS
Register ready load interrupt status
9 R/W 0x0 LINE_STATUS
Lineiinterrupt status
/ / [
R/W 0x0 WB_STATUS
Write-back end interrupt status
6:0 |/ / /

DEFE_STATUS_REG

Offset: 0x68

Register Name: DEFE_STATUS_REG

Bit 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
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write-back error status

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 R 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.

106 |/ /

/

5 R 0x0

LCD_FIELD
LCD field status
0: top field
1: bottom field

4 R 0x0

DRAM_STATUS

Access dram status

0:idle

1: busy

This flag indicates whetherwDEFE is accessing dram

[

0x0

CFGERENDING

Registen configuration pending
0::no pending

1:configuration pending

This bit indicates the registers for the next frame has
been configured. This bit will be set when configuration
ready bit is set and this bit will be cleared when a new
frame process begin.

1 R 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.

0 R 0x0

FRM_BUSY
Frame busy.

This flag indicates that the frame is being processed.
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The bit will be set when frame process reset & start is
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_COEFO1_REG

Bit Read/Write | Default/Hex Description
31:13 |/ / /
12:0 R/W 0x0 COEF

the Y/G coefficient
the value equalsito coefficient*2™°

DEFE_CSC_COEF02_REG

Offset: 0x78

Register Name: DEFE_CSC_COEF02_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_COEF03_REG

Offset: 0x7C

Register Name: DEFE_CSC_COEF03_REG

Bit Read/Write | Default/Hex | Description
31:14 | / / /
13:0 R/W 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

Register Name: DEFE_CSCCOEF12_REG

Bit Read/Write | Default/Hex | Des€ription
31:13 |/ / /
12:0 R/W 0x0 COEF

the U/R coefficient
the value equals to coefficient*2'°

DERE_CSC '€OEF13 REG

Offset: Ox8C

Register Name: DEFE_CSC_COEF13_REG

Bit Read/Write | Default/Hex | Description
31:14 |/ / /
13:00 | R/W 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
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‘ the value equals to coefficient*2™°

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: DEFEL CSC)COEF23 REG
Bit Read/Write | Default/Hex | 'Description

31:14 |/ / /

13:00 | R/W 0x0 CONT

the V/B'constant
the value equals to coefficient*2*

DEFE.WB_LINESTRD_EN_REG

Offset: 0xDO Register Name: DEFE_WB_LINESTRD_EN_REG
Bit Read/Write | Default/Hex | Description
31:1 |/ / /
0 R/W 0x0 EN
Write back line-stride enable
0: disable
1: enable

DEFE_WB_LINESTRD_REG

Offset: O0xD4 Register Name: DEFE_WB_LINESTRD_REG
Bit Read/Write | Default/Hex | Description
31:1 |/ / /
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0 R/W

0x0

LINE_STRD
Ch3 write back line-stride

DEFE_CHO_INSIZE_REG

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

Register Name: DEFE_CHO, OUTSIZE_REG

Bit Read/Write | Default/Hex |\Description
31:29 | / / /
28:16 | R/W 0x0 OUT_.HEIGHT
Outputlayer Y/G component height
The output layer height = The value of these bits add 1
15:131}/ / /
12:0 R/W 0x0 OUT_WIDTH

Output layer Y/G 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_CHO_HORZFACT_REG

Offset: 0x108

Register Name: DEFE_CHO_HORZFACT_REG

Bit Read/Write | Default/Hex | Description
31:224 |/ / /
23:16 | R/W 0x0 FACTOR_INT

The integer part of the horizontal scaling ratio
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the horizontal scaling ratio = input width/output width

15:0 R/W

0x0

FACTOR_FRAC
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

DEFE_CHO_HORZPHASE_REG

Offset: 0x110

RegisterName: DEFE_CHO_HORZPHASE_REG

Bit Read/Write | Default/Hex |¢Description
31:20 |/ / /
19:0 R/W 0x0 PHASE

Y/G component initial phase in horizontal (complement)
This value equals to initial phase * 2*°

DEFE-CHO VERTPHASEO_REG

Offset: 0x114

Register Name: DEFE_CHO_VERTPHASEO_REG

Bit Read/Write | Default/Hex | Description
31:20 |/ / /
19:0 R/W 0x0 PHASE

Y/G component initial phase in vertical for top field
(complement)
This value equals to initial phase * 21
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DEFE_CHO_VERTPHASE1_ 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 Ox1 TAP3
Tap 3 offset in horizontal
23 / / /
22:16 | R/W Ox1 TAP2
Tap 2 offset inshorizontal
15 / / /
14:8 R/W Ox1 TAP1
Tap 1%ffsetin horizontal
/ / /
6:0 R/W 0x7D TAPO
Tap Q'offset in horizontal

DERE_CHO VERTTAP REG

Offset: 0x1.28

Register Name: DEFE_CHO_VERTTAP_REG

Bit Read/Write | Default/Hex | Description
31 / / /
30:24 | R/W Ox1 TAP3
Tap 3 offset in vertical
23 / / /
22:16 | R/W Ox1 TAP2
Tap 2 offset in vertical
15 / / /
14:8 R/W 0x1 TAP1
Tap 1 offset in vertical
/ / /
6:0 R/W Ox7F 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_CHITOUTSIZE_REG

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W 0x0 OUT_HEIGHT
Qutput layer U/Rycomponent height
Theoutputlayer height = The value of these bits add 1
15:13 | / / /
12:0 R/W 0x0 OUT_WIDTH

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
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15:0 R/W

0x0

FACTOR_FRAC
The fractional part of the horizontal scaling ratio
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
3124 |/ / /
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 | CH14HORZPHASE_REG

Bit Read/Write | Default/Hex | Des€hiption
31:20 |/ / [
19:0 R/W 0x0 PHASE

U/Ricomponent initial phase in horizontal (complement)
Thisvalue equals to initial phase * 2'°

DERE_CH1 VERITPHASEO_REG

Offset: Ox214

Register Name: DEFE_CH1_VERTPHASEO_REG

Bit Read/Write | Default/Hex | Description
31:20 |/ / /
19:0 R/W 0x0 PHASE

U/R component initial phase in vertical for top field

(complement)

This value equals to initial phase * 2"

DEFE_CH1_VERTPHASEl1 REG

Offset: 0x218

Register Name: DEFE_CH1_VERTPHASE1_REG

Bit Read/Write | Default/Hex | Description
31:20 |/ / /
19:0 R/W 0x0 PHASE
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U/R component initial phase in vertical for bottom field

(complement)
This value equals to initial phase * 2%

DEFE_CH1 _HORZTAP_REG

Offset: 0x220

Register Name: DEFE_CH1_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 / / /
14:8 R/W Ox1 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 VERTTAP_REG

Bit Read/Write | Default/Hex {FDescription
31 / / /
30:24 | R/W Ox1 TAP3
Tap 3 offset in vertical
23 / / /
22:16\ | R/W 0x1 TAP2
Tap 2 offset in vertical
15 / / /
14:8 R/W Ox1 TAP1
Tap 1 offset in vertical
/ / /
6:0 R/W Ox7F 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
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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

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)

Offsetn: Ox500+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 equalsito coefficient*2°
23:16 R/W 0x0 TAP2

Verticaltap2 coefficient

Thewalue equals to coefficient*2°
15:8 RAN 0x0 TAP1

Vertical tap1 coefficient

The value equals to coefficient*2°
7:0 R/W 0x0 TAPO

Vertical tapO coefficient
The value equals to coefficient*2°

DEFE_CH1_HORZCOEF REGN (N=0 :31)

Offsetn: 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°
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23:16 R/W 0x0 TAP2

Horizontal tap2 coefficient

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 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 coefficient2?
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 equals to coefficient*2°
7:0 R/W 0x0 TAPO

Vertical tapO coefficient
The value equals to coefficient*2°
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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:

o 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

. Support output color correction

e Supported input formats: RGB655 / RGB565 / RGB556 / RGB888 / ARGB1555 / ARGB4444°/"RGB8888 /
iYUV422 /iYUVA444 [ YUV422 [ YUV420 / YUV411
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5.4.2 DEBE Block Diagram

AHB BUS
Intelligent On Chip
Ext DMA Frame
Controller SRAM

v v

Normal/YUV/Palette/Gamma/Internal
frame buffer Controller

PIPE 1 FIFO

Dedicated DRAM Access BUS

Alpha Alpha Color
Blender 1 Blender 0 Correction

< | Write back channel }4

DEFE DEBE \
Figure 5.4-1 DEBE Block Diagr“

PIPE O FIFO
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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 it addréss
register
DEBE_REGBUFFCTL_REG 0x870 DE-Register buffer control register
DEBE_CKMAX_REG 0x880 DE-color key MAX register
DEBE_CKMIN_REG 0x884 DE-color key MIN‘register
DEBE_CKCFG_REG 0x888 DE-color Key configuration register

DEBE_ATTCTL_REGO

0x890 — 0x89C

DE-layen attribute control register0

DEBE_ATTCTL_REG1

Ox8A0—0x8AC

DE-layer atthibute control registerl

DEBE_IYUVCTL_REG

0x920

DE backend
register

input YUV channel control

DEBE_IYUVADD_REG

0x930 - 0x938

DE backend YUV channel
address register

frame buffer

DEBE_IYWVLEINEWIDTH_REG

0x940 — 0x948

DE backend YUV channel buffer line width
register

DEBE_YGCOEF_REG

0x950 — 0x958

DE backend Y/G coefficient register

DEBE_YGCONSREG 0x95C DE backend Y/G constant register
DEBE_URCOEF_REG 0x960 — 0x968 | DE backend U/R coefficient register
DEBE_URCONS_REG 0x96C DE backend U/R constant register
DEBE_VBCOEF_REG 0x970 —0x978 | DE backend V/B coefficient register
DEBE_VBCONS_REG 0x97C DE backend V/B constant register
DEBE_OCCTL_REG 0x9C0 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

Ox9EOD-Ox9ES8

DE backend output color G coefficient
register

DEBE_OCGCONS_REG

Ox9EC

DE backend output color G constant register

DEBE_OCBCOEF_REG

O0x9F0-0x9F8

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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544 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
0O: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
Qutput scalifig function enable
0:disable
l:enable

16:12 |/ / /

11 R/W 0 LAY3_EN

Layer3 Enable/Disable
0: Disabled

1: Enabled

10 R/W 0 LAY2_EN

Layer2 Enable/Disable
0: Disabled

1: Enabled

9 R/W 0 LAY1 _EN

Layerl Enable/Disable
0: Disabled

1: Enabled

8 R/W 0 LAYO_EN

LayerO Enable/Disable
0: Disabled

1: Enabled

7:2 / / /

R/W 0 START_CTL
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Normal output channel Start & Reset control
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 colér value

DE-back display size setting register

Offset: 0x808

Register Name: DEBE_DISSIZE_REG

Bit Read/Write

Default/Hex " |\Description

31:16 | R/W

UDE DIS_HEIGHT
Display height

The real display height = The value of these bits add 1

15:0 R/W

UDF DIS_WIDTH
Display width

The real display width = The value of these bits add 1

DE-layer size register

Offset:

Layer 0: 0x810
Layer 1: 0x814
Layer 2: 0x818
Layer 3: 0x81C

Register Name: DEBE_LAYSIZE_REG

Bit Read/Write | Default/Hex | Description
31:29 |/ / /
28:16 | R/W UDF LAY_HEIGHT
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Layer Height
The Layer Height

The value of these bits add 1

15:13 |/ / /
12:0 R/W UDF LAY_WIDTH
Layer Width

The Layer Width

= The value of these bits add 1

DE-layer coordinate control register

Offset:

Layer 0: 0x820
Layer 1: 0x824
Layer 2: 0x828
Layer 3: 0x82C

Register Name: DEBE_LAYCOOR_REG

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 screén in pixels
The Y represent the two’s complement

15:0 R/W UDF LAY_XCOOR

X coordinate

X isdeft-top X coordinate of thedayer on screen in pixels

The X represent,thé two’s complement

Note: Setting the layer0-layer3 the'eoordinate (left-top) on screen control information

DE-layer frame bufferline width register

Offset:

Layer 0:0x840
Layer 1: 0x844
Layer 2: 0x848
Layer 3: 0x84C

Register Name: DEBE_LAYLINEWIDTH_REG

Bit Read/Write

Default/Hex

Description

31:0 | R/W

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:
Layer 0: 0x850
Layer 1: 0x854

Register Name: DEBE_LAYFB_L32ADD_REG
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Layer 2: 0x858
Layer 3: 0x85C

Bit Read/Write | Default/Hex | Description
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 it
15:12 |/ / /
11:8 R/W UDF LAY1FB_H4ADD

lLayerl

Layer(Frame Buffer Address in bit
7:4 / / /
3:0 R/W UDF LAYOFB_H4ADD

Layer0

Layer Frame 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-Register buffer control register

Offset: 0x870

Register Name: DEBE_REGBUFFCTL_REG

Bit Read/Write

Default/Hex

Description

31:2 /

/

/

1 R/W

0X00

REGAUTOLOAD_DIS

Module registers loading auto mode disable control

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
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the bit, and the bit will self clean when the registers is

loading done.

DE-color key MAX register

Offset: 0x880 Register Name: DEBE_CKMAX_REG
Bit Read/Writ | Default/Hex | Description
e

31:24 |/ / /
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 key min
15:8 R/W UDE CKMIN_G

Green

Green color key min
7:0 R/W UDF CKMIN_B

Blue

Blue color key min

DE-color key configuration register

Offset: 0x888

Register Name: DEBE_CKCFG_REG

Bit Read/Write | Default/Hex | Description
316 |/ / /
5:4 R/W UDF CKR_MATCH

Red Match Rule

00: always match

01: always match

10: match if (Color Min=<Color<=Color Max)
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11: match if (Color>Color Max or Color<Color Min)

3:2 R/W UDF CKG_MATCH

Green 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)

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 registerQ

Offset: Register Name: DEBE_ATTCTL_REGO
LayerQ: 0x890
Layerl: Ox894
Layer2: 0x898
Layer3: 0x89C

Bit Read/Write | Default/Hex | Description

31:24 | R/W UDF LAYZGLBALPHA
Alphagvalue
Alpha value is used for this layer

23:22 | R/W UDF LAY, WORKMOD
Layerworking mode selection
00: normal mode (Non-Index mode)

21:20 /| R/W UDF PREMUL

0: normal input layer

1: pre-multiply input layer
Other: reserved

19:18 | R/W UDF CKEN

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
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0: select Pipe O
1: select Pipe 1

14:12

/

11:10

R/W

UDF

LAY_PRISEL
Priority
The ruleis: 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 blenderl.

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.

/

R/W

UDF

LAY_VDOSEL

Video channelselection.control

0:select video channel O (FEQ)

1: Reserved

The selection setting is only valid when Layer video
channel selection.is enabled.

/

R/W

UDF

LAY YUVEN

YUV channel selection
0: disable

1: enable

Setting 2 or more layers YUV channel mode is illegal,

programmer should confirm it.

R/W

UDF

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,
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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

DE-layer attribute control registerl

Offset: Register Name: DEBE_ATTCTL_REG1
LayerQ: Ox8A0
Layerl: Ox8A4
Layer2: Ox8A8
Layer3: Ox8AC

Bit Read/Write | Default/Hex | Description

31:16 | / / /

15:14 | R/W UDF LAY_HSCAFCT

Setting the internal frame buffer scaling factor, enly“valid
in internal frame buffer mode

SH

Height scale factor

00: no scaling

01: *2

10:¢44

11: Reserved

13:12 | R/W UDF LAY_WSCAFCT

Setting the\internal frame buffer scaling factor, only valid
in internal frame buffer mode

SW

Width scale factor

00: no scaling

01: *2

10: *4

11: Reserved

11:8 R/W UDF LAY_FBFMT

Frame buffer 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)
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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

73 |/ / /
R/W UDF LAY_BRSWAPEN
B R channel swap
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"planarYUV422

010: planar YUV 444
011: interleaved, YUV 422
100: interleaved YUV 444
Other; illegal

11:10 |/ /

/

9:8 R/W UDF

IYUV_FBPS

Pixel sequence

In planar data format mode:

00: Y3Y2Y1YO

01: YOY1Y2Y3 (the other 2 components are same)
Other: illegal

In interleaved YUV 422 data format mode:
00: UYVY

01: YUYV

10: VYUY

11: YVYU

In interleaved YUV 444 data format mode:
00: AYUV

01: VUYA

Other: illegal

7:5 / /

/
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4 R/W UDF IYUV_LINNEREN
0:
linner
1

3:1 / / /

R/W UDF IYUV_EN

YUV channel enable control
0: disable
1: enable

Source data input data ports:

nput buffer channel | Planar YUV Interleaved YUV
Channel0 Y YUV

Channell u -

Channel2 \Y -

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 |.Bescription
31:0 R/W UDF IYUV SADD
Buffer Address

Frame buffer address in BYTE

DE backend YUV channel buffer line width register

Offset:

Channel 0y: 0x940
Channel 1 : 0x944
Channel 2 : 0x948

Register Name: DEBE_IYUVLINEWIDTH_REG

Bit Read/Write | Default/Hex | Description
31:0 R/W UDF IYUV_LINEWIDTH
Line width

The width is the distance from the start of one line to the
start of the next line.

Description in bits

YUV to RGB conversion algorithm formula:

R =

(RY component coefficient * Y) +

(R U component coefficient * U) +
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(R V component coefficient * V) +
R constant

G=
(G Y component coefficient * Y) +
(G U component coefficient * U) +
(G V component coefficient * V) +
G constant

B=
(B'Y component coefficient * Y) +
(B U component coefficient * U) +
(B V component coefficient * V) +
B constant

DE backend Y/G coefficient register

Offset:

G/Y component: 0x950
R/U component: 0x954
B/V component: 0x958

Register Name: DEBE_YGCOEF_REG

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 IYUV_YGCONS

the Y/G constant
the value equals to coefficient*2*

DE backend U/R coefficient register

Offset:

G/Y component: 0x960
R/U component: 0x964
B/V component: 0x968

Register Name: DEBE_URCOEF_REG

Bit Read/Write | Default/Hex

Description

31:13 | / /

/

Copyright © 2014 Allwinner Technology. All Rights Reserved.

Page 367

Quad-core A33




Quad-core A33

A/ Allwinner
\ /
Technology
12:0 | R/W UDF IYUV_URCOEF

the U/R coefficient
the value equals to coefficient*2°

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

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 vallle equals to coefficient*2'°

DE backend V/B censtant register

Offset: 0x97€

Register Name: DEBE_VBCONS_REG

Bit Read/Write | Default/Hex | Description
31:141 |/ / /
13:0 R/W UDF IYUV_VBCONS

the V/B constant
the value equals to coefficient*2*

DE backend output color control register

Offset: 0x9CO

Register Name: DEBE_OCCTL_REG

Bit Read/Write | Default/Hex | Description

31:1 |/ / /

0 R/W UDF OC_EN
Color control module enable control
0: disable
1: enable
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Color correction 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) +
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

Offset: Register Name: DEBE_QCRCOEF REG
R component: 0x9D0
G component: 0x9D4
B component: 0x9D8

Bit Read/Write | Default/Hex, | Description
31:14 |/ / /
13:0 R/W UDE OC_RCOEF

the R coefficient
the value equals to coefficient*2'°

DE backend output color R constant register

Offset: 0x9DC

Register Name: DEBE_OCRCONS_REG

Bit Read/Write | Default/Hex | Description
31:15 | / / /
14:0 R/W UDF OC_RCONS

the R constant
the value equals to coefficient*2*
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DE backend output color G coefficient register

Offset:

R component: Ox9EO

G component: 0x9E4

B component: Ox9E8

Register Name: DEBE_OCGCOEF_REG

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*

DE backend output color B coefficientregister

Offset:

G/Y component: 0x9F0
R/U component: 0x9F4
B/V compenent: 0x9F8

Register Name: DEBE_OCBCOEF_REG

Bit Read/Write. | Default/Hex | Description
31:141|/ / /
13:0 R/W UDF 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 A33 processor features:

e Comply with MIPI DSI v1.01 and MIPI D-PHY v1.00

e 1/2/3/4 data 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 o 6

-- Non-burst mode with sync event
-- Burst mode
e  Supported pixel formats: RGB888, RGB666, RGB666 packed, and

e Support MIPI DCS, bidirectional configuration in LP @
. e
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TCON CTL

HS TX Data
TCON Data Fmt Cov Pixel FIFO Packet R
Maker
(|
Sync Ctrl —»|  Time Ctrl Cmd Prec
LP TX Data
»|  TxBuffer
P> RxBuffer LP RX Data

R R —

Pixel clk domain _: B
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5.5.3 DSI Register List
Module Name Base Address
DSI 0x01CA0000
Register Name Offset Description
DSI_CTL_REG 0x000 DSI control register
DSI_GINTO_REG 0x004 DSl global interrupt registerO
DSI_GINT1_REG 0x008 DSl global interrupt registerl
DSI_BASIC_CTL_REG 0x00C DSI basic control register
DSI_BASIC_CTLO_REG 0x010 DSl basic control register0
DSI_BASIC_CTL1_REG 0x014 DSl basic control registerl
DSI_BASIC_SIZEO_REG 0x018 DSI basic timing registerQ
DSI_BASIC_SIZE1_REG 0x01C DSl 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 DSI pixel packet headeregister
DSI_PIXEL_PD_REG 0x094 DSI pixel packet data'register
DSI_PIXEL_PFO_REG 0x098 DSI pixel packet footerregister0
DSI_PIXEL_PF1_REG 0x09C DSI pixel packet footer registerl
DSI_SYNC_HSS_REG 0x0BO DSI H Sync Start register
DSI_SYNC_HSE_REG 0x0B4 DS\H SynciEnd register
DSI_SYNC_VSS_REG 0x0B8 DSI'WASync Start register
DSI_SYNC_VSE_REG 0x0BC DSI V Sync End register
DSI_BLK_HSAO_REG 0x0CO0 DSI Blanking H Sync Active registerO
DSI_BLK_HSA1_REG 0x0c4 DSI Blanking H Sync Active registerl
DSI_BLK_ HBPO_REG 0x0C8 DSI Blanking H Back Porch register0
DSI_BLK_HBP1_REG 0x0CC DSI Blanking H Back Porch register0
DSI_BLKAHFPO_REG 0x0DO DSI Blanking H Front Porch registerQ
DSI_BLK_HFPIrREG 0x0D4 DSI Blanking H Front Porch registerl
DSI_BLK_HBLKO_REG O0xOEO DSI H Blanking register0
DSI_BLK_HBLK1_REG OxOE4 DSI H Blanking registerl
DSI_BLK_VBLKO_REG OxOE8 DSI V Blanking register0
DSI_BLK_VBLK1_REG OxO0EC DSI V Blanking registerl
DSI_CMD_CTL_REG 0x200 DSI command control register
DSI_CMD_RX_REG DSl command rx register
0x240+N*0x04 (N=0,1,2,3,4,5,6,7)
DSI_CMD_TX_REG DSl command tx register
0x300+N*0x04 (N=0,1,2,...,63)

Copyright © 2014 Allwinner Technology. All Rights Reserved. Page 374

Quad-core A33




@ Allwinner

Technology Quad-core A33

5.54 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.

DS|_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
15:4 / / /
3 R/W 0 Video{Line \Int_En
0: disable
1: enable
2 R/W 0 Videa Vb_Int_En
0: disable
1: enable
1 R/W 0 Instru_Step_En
0: disable
1: enable
0 R/W 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
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DSI_BASIC_CTL_REG

Offset: 0x00C

Register Name: DSI_GINT1_REG

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: Barst mode
whenin burst mode, enter Ip11in line

DSI_BASIC_CTLOgREG

Offset: 0x010

Register Name: DSI_BASIC_CTLO_REG

Bit Read/Write. | Default/Hex

Description

31:291 ./ /

/

28 R/W 0

Vsync_Existence
0: exit
1: no exit

27:19 |/ /

/

18 R/W

HS_Eotp_En

0: disable

1: enable

enable eotp packet at the end of every HS transmission
format: “08h” “Ofh” “Ofh” “01h”

17 R/W 0

CRC_En
0: disable
1: enable

16 R/W 0

ECC_En
0: disable
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1: enable

15:13 | / / /

12 R/W 0 FIFO_Gating
0: disable
1: enable
Gating data from TCON, note that TCON data is gating in
frame unit.

11 / / /

10 R/W 0 FIFO_Manual_Reset
write ‘1’ to reset all correlation FIFO, write’0’ has no effect.

9:6 / / /

5:4 R/W 0 Src_Sel

00: tcon data
01: test data
1x: reservd

write ‘1’ to reset all correlation FIFO, write’0’ has, no effect:

3:1 / / /
R/W 0 Instru_En
0: disable
1: enable

When instruction enablegdsiiprocess from instructionO.

DSI_BASIC_CTL1_REG

Offset: 0x014 Register'Name: BSICBASIC_CTL1_REG
Bit Read/Write | Default/Hex»| Description
31:12 | R/W 0 reserved
11:4 R/W 0 Video_Start_Delay
delay by lines, only valid in video mode
3 / / /
R/W 0 Video_Precision_Mode_Align
0: cut mode
1: fill mode
1 R/W 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
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DSI_BASIC_SIZEO REG

Offset: 0x018 Register Name: DSI_BASIC_SIZEO_REG
Bit Read/Write | Default/Hex | Description

31:28 |/ / /

27:16 | R/W 0 Video_VBP

15:12 |/ / /

11:0 R/W 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 Video VACT

DSI_PIXEL_CTLO REG

Offset: 0x080

Register Name: DSI_PIXEL_CTLO_REG

Bit Read/Write | Default/Hex | Description
31:17 | / / /
16 R/W 0 PD_Plug_Dis
disable PD plug before pixel bytes
15:55 |/ / /
4 R/W Pixel_Endian
0: LSB first
1: MSB first
3:0 R/W 0 Pixel_Format

Command mode
0: 24bit (rgh888)
1: 18bit (rgh666)
2: 16bit (rgb565)
3: 12bit (rgh444)
4: 8bit (rgh332)
5: 3bit (rgb111)
Video mode

8: 24bit(rgb888)
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9: 18bit(rgb666L)
10: 18bit (rgh666)
11: 16bit(rgb565)
others: reserved

DS|_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

vide@ mode 24bit, set as “3eh”
video mode'L18bit, set.as “2eh”
video made 18itpset as “leh”
video mode 16bit, set as “Oeh”
command mode, set as “39h”

DSILPIXEL_PD REG

Offset: Ox094

Register Name: DSI_PIXEL_PD_REG

Bit Read/Write | Default/Hex | Description

31:24 | / / /

23:16 | R/W 0 PD_TranN
Used in transmissions except 1% one, set as “3Ch”only
valid when PD_Plug_Dis is set to ‘0’

15:8 |/ / /

7:0 R/W PD_TranO
Used in 1% transmission, set as “2Ch”, only valid when
PD_Plug_Dis is set to ‘0’

DSI_PIXEL_PF0_REG

Offset: 0x098

Register Name: DSI_PIXEL_PFO_REG
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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

DSI_PIXEL_PF1_REG

Offset: 0x09C

Register Name: DSI_PIXEL _PF1_REG

Bit Read/Write | Default/Hex | Description

31:16 | R/W Oxffff CRC_Init_LineN
CRC initial to this value in transmission except 1* one, only
valid when CRC is enabled.

15:0 R/W Oxffff CRC_Init_Line0

CRC initial to this value in 1% transmission every frame, only
valid when CRC is enabled.

DSI_SYNC_HSS_REG

Offset: 0xOBO

Register Name: DSI_SYNC_HSS_REG

Bit Read/Write | Default/Hex | Description
31:24 | R/W 0 ECC

set 45/“12h”,
23:16 | R/W 0 D1

set as “O0h”
15:8 R/W 0 DO

set as “00h”
7:6 R/W 0 VC

Virtual Channel
5:0 R/W 0 DT

HSS, set as “21h”

DS|_SYNC_HSE_REG

Offset: 0x0B4

Register Name: DSI_SYNC_HSE_REG

Bit Read/Write | Default/Hex | Description
31:24 | R/W 0 ECC

set as “01h”
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
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50 | R/W 0 DT

HSE, set as “31h”

DSI_SYNC_VSS_REG

Offset: OxOB8

Register Name: DSI_SYNC_VSS_REG

Bit Read/Write | Default/Hex | Description
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 NameyDSI|_SYNE 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 VC

Virtual Channel
5:0 R/W 0 DT

VSE, set as “11h”

DS|_ BLK_HSAO0 REG

Offset: 0x0CO Register Name: DSI_BLK_HSAO_REG
Bit Read/Write | Default/Hex | Description
31:0 R/W 0 HSA_PH

Note that bit23:8 is WC, define byte numbers of PD in a
blank packet

DS|_BLK_HSAl1 REG

| Offset:

0x0C4

Register Name: DSI_BLK_HSA1 REG
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Bit Read/Write | Default/Hex | Description
31:16 | R/W 0 HSA_PF
15:8 |/ / /
7:0 R/W 0 HSA_PD

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 HBP_ PD

DSI_BLK_HERPOWREG

Offset: 0xODO

Register Name: DSI_BLK_HFPO_REG

Bit Read/Writ “[uDefault/Hex | Description
e
31:0 R/W 0 HFP_PH

Note that bit23:8 is WC, define byte numbers of PD in a
blank packet

DS|_ BLK_HFP1_REG

Offset: 0x0D4

Register Name: DSI_BLK_HFP1_REG

Bit Read/Write | Default/Hex | Description
31:16 | R/W 0 HFP_PF
15:8 |/ / /

7:0 R/W 0 HFP_PD
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DS|_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

DS|_ 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
310 R/W 0 VBLKCPH

Note that bit23:8 is WC, define byte numbers of PD in a
blank packet

DS|_BLK_VBlKd_REG

Offset: OXOEC Register Name: DSI_BLK_VBLK1_REG
Bit Read/Writ “|)Default/Hex | Description
e
31:16 | R/W 0 VBLK_PF
15:8 |/ / /
7:0 R/W 0 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: Write‘1l’ to clear this bit. Write’0’ has no effect.

25 R/W 0 RX_Flag
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1: rx has happened
Note: Write‘l’ 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: Write‘1’ 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

DS|_CMD_RX_REG

Offset: 0x240+N*0x04 Register Name: DS|_CMD_RX_REG
(N=0,1,2,3,4,5,6,7)

Bit Read/Write | Default/Hex | Description

31:0 | R/W 0 Data

Bit: 32:24% \ 23:16 15:8 7:0
N=0: Byte03 “Byte02 ByteO1l Byte0O
N=1:Byte07, Byte0O6 ByteO5 Byte04
N=2:Bytell Bytel0 Byte09 Byte08
N=3: Bytel5 Bytel4 Bytel3 Bytel2
N=4: Bytel9 Bytel8 Bytel7 Bytel6
N=5: Byte23 Byte22 Byte21 Byte20
N=6: Byte27 Byte26 Byte25 Byte24
N=7:Byte31 Byte30 Byte29 Byte28
Data from rx, only in LPDT

Only read when RX_Flag is set. No way to clear this FIFO.

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: Byte0O3 Byte02 Byte0O1 Byte0O
N=1: ByteO7 ByteO6 ByteO5 Byte04
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N=2:
N=3:
N=4:
N=5:
N=6:
N=7:
Data for tx, transmission in HS and LPDT, defined by
INST_REG

Bytell
Bytel5
Bytel9
Byte23
Byte27
Byte31

Bytel0
Bytel4
Bytel8
Byte22
Byte26
Byte30

Byte09
Bytel3
Bytel7
Byte21
Byte25
Byte29

Byte08
Bytel2
Bytel6
Byte20
Byte24
Byte28
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5.6 IEP

The IEP (Image Enhancement Processor) of A33 processor includes SAT, DRC, and write back controller.

5.6.1 SAT

Saturation enhancement (SAT) is introduced in A33 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.
: 6
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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 ‘\6\

Wbc Block Diagram

Y/R
UﬁG ARGB/Y
CSC dicated DMA uv
VB we
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5.6.4

Write-Back Controller Register List

Quad-core A33

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 O 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 Register
WBC_BURST_REG 0x040 DMA Burst Setting
WBC_CSC_COEFO0_REG 0x050 CSC Coefficient 00,Register
WBC_CSC_COEF01_REG 0x054 CSC Coefficient 01'Register
WBC_CSC_COEF02_REG 0x058 CSC Coefficient 02 Register
WBC_CSC_COEF03_REG 0x05c¢ CSC Coefficient 03 Register
WBC_CSC_COEF10_REG 0x060 €SC Coefficient 10 Register
WBC_CSC_COEF11_REG 0x064 CSC Coefficient 11 Register
WBC_CSC_COEF12_REG 0x068 CSC Coefficient 12 Register
WBC_CSCa€COEF13(REG 0x06¢ CSC Coefficient 13 Register
WBC_CSC_COEF20_REG 0x070 CSC Coefficient 20 Register
WBC_CSC_COEF21_REG 0x074 CSC Coefficient 21 Register
WBC_CSC.COEF22 REG 0x078 CSC Coefficient 22 Register
WBC_CSC_COEF23_REG 0x07c 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
30:21 |/ / /
20 R/W 0 WB_STOP_TIMING

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
Start write-back process.
0: Enable
1: Disable

If WB_MODE set to 0, the write back process will start when
WB_EN isset and a new frame processing begins. Otherwise, if
WB¢MODE set to 1, write back process will start immediately.
The bit, will beself-cleared when writing-back frame process

starts.
15:13 |/ / /
12 RAW 0 IN_PORT_SEL

Input port selection
0: port 0 (DRC input)
1: port 1 (DRC output)

11:09 |/ / /

08 R/W 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
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self-cleared.
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 hits + 1.

Cropping coordinate register

Offset: 0X008 Register name:" WBC_ 'CROP..COORD_REG
Bit Read/Write Default/Hex \| Destription

31:27 |/ / /

26:16 | R/W 0 CROP_TQP

Cropping top position
Top position is the left-top y coordinate of input window in

pixels
15:11% | / / /
10:00 | R/W 0 CROP_LEFT

Cropping left position
Left position is left-top x coordinate of input window in pixels

Cropping 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 |/ / /
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10:00 | R/W

CROP_WIDTH

Cropping region width

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 addressfin BYTE,

When output format™ishARGB; ADDR\ must 4 bytes
aligning.

Write-back channel O linestride register

Offset: 0X020

Registerrname: WBC_CHO_LSTRD_REG

Bit Read/Write

Default/Hex

Description

31:00 R/W

0

LSTRD

Write-back channel O linestride in BYTE.

When output format is ARGB, LSTRD must 4 bytes
aligning.

Write-back channel 1 linestride register

Offset: 0X024

Register name: WBC_CH1_LSTRD_REG

Bit Read/Write

Default/Hex

Description

31:00 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

Copyright © 2014 Allwinner Technology. All Rights Reserved.

Page 392



@ Allwinner

TeChnOIOQY Quad-core A33
Bit Read/Write Default/Hex | Description
31:02 |/ / /
01:00 R/W 0 FACTOR
Output down sample factor.
0: 1X
1: 12X
2: 1/4X
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: (BV component)
00: V1U1vouo

01: Uiviuovao

03:01 |/ / /

00 R/W 0 FORMAT

Output formatselection

0:\nterleaved ARGB8888 (alpha is always 0xff)
1:Non tile-based UV combined YUV420.

Interrupt control register

Offset: 0X038 Register name: WBC_INT_REG
Bit Read/Write | Default/Hex | Description

31:17 |/ / /

16 R/W 0 WB_END_INT_TIMING

Timing when write-back end interrupt sends
0: last data writing to SDRAM
1: last command sending to mbus

15:.07 |/ / /

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
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Write-back FIFO overflow error interrupt enable
0: Enable
1: Disable

04 R/W

WB_FIFO_EMPTY_INT_EN

Write-back FIFO empty error interrupt enable
0: Enable

1: Disable

03:01 |/

/

00 R/W

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 statlis
0: write-back end or|writesback disable
1:Write-back in‘process

This flag indicates that a full frame has not been written
back to the memory. The bit will be set when write-back
enable bit is set, and be cleared when write-back process
end. When module restarts, this bit will be also cleared.
When error occur

07 /

/

06 R/W

WB_UNFINISH_ERR

Write-back unfinish error status
0: No error
1: Error

Write 1 to clear. Module restarts, this bit will be also
cleared.

05 R/W

WB_FIFO_OVF_ERR

Write-back FIFO overflow error status
0: No error
1: Error
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Write 1 to clear. Module restarts, this bit will be also
cleared.

04 R/W

WB_FIFO_EMPTY_ERR

Write-back FIFO empty error status
0: No error
1: Error

Write 1 to clear. Module restarts, this bit will be also
cleared.

03:01 /

/

00 R/W

WB_END_FLAG

Write-back process finish flag
0: write-back unfinished
1: write-back finished

This flag indicates that a full frame has‘notibeen written
back to the memory. The bit will be set when writesback
process end. Write 1 to cleam Module restartspthis bit
will be also cleared.

DMA burst setting

Offset: 0x040

Register Name: WBC_DMA_REG

Bit Read/Write | Default/Hex | Description
31:02 |/ / /
01:00 R/AW 0x0 BURST_LEN

DMA burst length
0: 16 words

1: 32 words

2: 64 words

3: 128 words

CSC coefficient 00 register

Offset: 0x050

Register Name: WBC_CSC_COEF0O0_REG

Bit Read/Write | Default/Hex | Description
31:1