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1 About This Document

1.1 Purpose and Scope

This document describes the features, logical structures, functions, operating modes, and related registers of
each module about F133. For details about the interface timings and related parameters, the pins, pin usages,

performance parameters, and package dimension, please refer to the F133 Datasheet.

1.2 Intended Audience

The document is intended for:
e Design and maintenance personnel for electronics

e  Programmers in writing code or modifying the Allwinner provided code

1.3 Symbol Conventions

1.3.1 Symbol Conventions

The symbols that may be found in this document are defined as follows.

Symbol Description
A Indicates potential risk of injury or death exists if the instructions are not obeyed.
WARNING
c Indicates potential risk of equipment damage, data loss, performance
CAUTION degradation, or unexpected results exists if the instructions are not obeyed.
Provides additional information to emphasize or supplement important points of
|| NOTE .
the main text.

1.3.2 Table Content Conventions

The table content conventions that may be found in this document are defined as follows.

Symbol Description

/ The cell is blank.

1.3.3 Reset Value Conventions

In the register definition tables:

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 1
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If other column value in a bit or multiple bits row is “/”, that this bit or these multiple bits are unused.

If the default value of a bit or multiple bits is “UDF”, that the default value is undefined.

1.3.4 Register Attributes

The register attributes that may be found in this document are defined as follows.

Symbol Description

R Read Only

R/W Read/Write

R/WAC Read/Write-Automatic-Clear, clear the bit automatically when the operation of
complete. Writing 0 has no effect

R/WC Read/Write-Clear

R/WOC Read/Write O to Clear. Writing 1 has no effect

R/W1C Read/Write 1 to Clear. Writing 0 has no effect

R/W1S Read/Write 1 to Set. Writing 0 has no effect

w Write Only

1.3.5 Numerical System

The expressions of data capacity, frequency, and data rate are described as follows.

Type Symbol Value
1K 1024
Data capacity 1M 1,048,576
1G 1,073,741,824
1k 1000
Frequency, data rate 1M 1,000,000
1G 1,000,000,000

The expressions of addresses and data are described as follows.

Symbol Example Description

(0)' 0x0200, 0x79 Address or data in hexadecimal

0b 0b010, 0b00 000 111 Data or sequence in binary (register description is excluded.)
In data expression, X indicates O or 1.

X 00X, XX1

For example, 00X indicates 000 or 001 and XX1 indicates 001,

011, 101 or 111.

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved.
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2.1

2.1.1

2.2

2.2.1

2.2.2

2221

Product Description

Overview

F133 is an advanced application processor designed for the video decoding platform. It integrates a 64-bit

processor with RISC CPU instruction architecture to provide the most efficient computing power. F133 supports
full format decoding such as H.265, H.264, MPEG-1/2/4, JPEG, VC1, and so on. And the independent hardware
encoder can encode in JPEG or MJPEG. Integrated multi ADCs/DACs and 12S/PCM/DMIC/OWA audio interfaces

can work seamlessly with the CPU to accelerate multimedia algorithms and provide the perfect voice

interaction solution. F133 supports rich display output interfaces to meet the requirements of the screen

display in differentiated markets. F133 can be used in network video machines, advertising machines, digital

photo frames, car MP5, and so on.

Device Difference

The F133 is configured with different sets of features in different devices. Table 2-1 shows the feature

differences across different devices.

Table 2-1 Device Feature Differences

Contents F133-A F133-B
CVBS IN No support Support
Features

CPU Architecture
° RISC CPU

e 32 KBI-cache and 32 KB D-cache

Memory SubSystem

Boot ROM (BROM)

e  On-chip memory

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved.
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e  Supports system boot from the following devices:
- SDcard
- eMMC
- SPINOR Flash
- SPI NAND Flash
e  Supports mandatory upgrade process through USB and SD card

e  Supports GPIO pin and eFuse module to select the boot media type

2.2.2.2 SDRAM

e Embedded with 64 MB DDR2

e  Supports clock frequency up to 533 MHz for DDR2

2.2.2.3 SMHC

e Three SD/MMC host controller (SMHC) interfaces

e The SMHCO controls the devices that comply with the protocol Secure Digital Memory (SD mem-version
3.0)

e The SMHCI1 controls the device that complies with the protocol Secure Digital I/O (SDIO-version 3.0)
e The SMHC2 controls the device that complies with the protocol Multimedia Card (eMMC-version 5.0)
e  Maximum performance:
- SDR mode 150 MHz@1.8 V IO pad
- DDR mode 50 MHz@1.8 V 10 pad
- DDR mode 50 MHz@3.3 V 10 pad
e  Supports 1-bit or 4-bit data width
e  Supports block size of 1 to 65535 bytes
e Internal 1024-Bytes RX FIFO and 1024-Bytes TX FIFO
e  Supports card insertion and removal interrupt
e  Supports hardware CRC generation and error detection

e  Supports descriptor-based internal DMA controller

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 5
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2.2.3

2.2.4

224.1

Video Engine

Video decoding

H.265 MP@L4.1 up to 1080p@60fps

- H.264 BP/MP/HP@L4.2 up to 1080p@60fps
- H.263 BP up to 1080p@60fps

- MPEG-4 SP/ASP L5 up to 1080p@60fps

- MPEG-2 MP/HL up to 1080p@60fps

- MPEG-1 MP/HL up to 1080p@60fps

- Xvid up to 1080p@60fps

- Sorenson Spark up to 1080p@60fps

- WMV9/VC-1 SP/MP/AP up to 1080p@60fps
- MIJPEG up to 1080p@30fps

Video encoding

- JPEG/MIJPEG up to 1080p@60fps

- _Supports input picture scaler up/down

Video and Graphics

Display Engine (DE)

Output size up to 2048 x 2048

Supports two alpha blending channels for main display and one channel for aux display
Supports four overlay layers in each channel, and has an independent scaler

Supports potter-duff compatible blending operation

Supports LBC buffer decoder

Supports dither output to TCON

Supports input format Semi-planar YUV422/YUV420/YUV411 and Planar YUV422/YUV420/YUV411,
ARGB8888/XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565/palette

Supports SmartColor2.0 for excellent display experience

- Adaptive detail/edge enhancement

- Adaptive color enhancement

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 6
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2.2.4.2

2.2.4.3

- Adaptive contrast enhancement and fresh tone rectify

Supports write back for aux display

De-interlacer (DI)

Supports YUV420 (Planar/NV12/NV21) and YUV422 (Planar/NV16/NV61) data format
Supports video resolution from 32 x 32 to 2048 x 1280 pixel
Supports Inter-field interpolation/motion adaptive de-interlace method

Performance: module clock 600M for 1080p@60Hz YUV420

Graphic 2D (G2D)

Supports layer size up to 2048 x 2048 pixels
Supports pre-multiply alpha image data
Supports color key

Supports two pipes Porter-Duff alpha blending

Supports multiple video formats 4:2:0, 4:2:2, 4:1:1 and multiple pixel formats (8/16/24/32 bits graphics

layer)

Supports memory scan order option

Supports any format convert function

Supports 1/16x to 32x resize ratio

Supports 32-phase 8-tap horizontal anti-alias filter and 32-phase 4-tap vertical anti-alias filter
Supports window clip

Supports FillRectangle, BitBlit, StretchBlit and MaskBlit

Supports horizontal and vertical flip, clockwise 0/90/180/270 degree rotate for normal buffer

Supports horizontal flip, clockwise 0/90/270 degree rotate for LBC buffer

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 7
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2.2.5

2.2.5.1

2.2.5.2

2.2.5.3

Video Output

RGB and LVDS LCD

Supports RGB interface with DE/SYNC mode, up to 1920 x 1080@60fps
Supports serial RGB/dummy RGB interface, up to 800 x 480@60fps
Supports LVDS interface with dual link, up to 1920 x 1080@60fps
Supports LVDS interface with single link, up to 1366 x 768 @60fps
Supports i8080 interface, up to 800 x 480@60fps

Supports BT656 interface for NTSC and PAL

RGB666 and RGB565 with dither function

Gamma correction with R/G/B channel independence

MIPI DSI

Compliance with MIPI DSI v1.01

o  Supports 4-lane MIPI-DSI, up to 1280 x 720@60fps and 1920 x 1200@60fps resolution
e  Supports non-burst mode with sync pulse/sync event and burst mode

e  Supports pixel format: RGB888, RGB666, RGB666 loosely packed and RGB565

e  Supports continuous and non-continuous lane clock modes

e  Supports bidirectional communication of all generic commands in LP through data lane 0
e  Supports low power data transmission

e Supports ULPS and escape modes

e  Hardware checksum capabilities

CVBS OUT

e 1-channel CVBS output

e  Supports NTSC and PAL format

e  Plug status auto detecting

e 10 bits DAC output

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 8
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2.2.6 Video Input

2.2.6.1 Parallel CSI

e  Supports 8-bit digital camera interface (RAWS8/YUV422/YUV420)

e  Supports BT656, BT601 interface (YUV422)

e  Supports ITU-R BT.656 time-multiplexed format up to 2*1080p@30fps in DDR sample mode
e  Maximum pixel clock of 148.5 MHz

e  Supports de-interlacing for interlace video input

e  Supports conversion from YUV422 to YUV420, YUV422 to YUV400, YUV420 to YUV400

e  Supports horizontal and vertical flip

2.2.6.2 CVBSIN (Only for F133-B)

e 2-channel CVBS input and 1-channel CVBS decoder
o  Supports NTSC and PAL format

e  Supports YUV422/YUV420 format

e With 1 channel 3D comb filter

e Detection for signal locked and 625 lines

e Programmable brightness, contrast, and saturation

e  10-bit video ADCs

2.2.7 System Peripherals

2.2.7.1 Timer

e The timer module implements the timing and counting functions, which includes timer0Q, timerl,

watchdog, and audio video synchronization (AVS)
e  The timerQ/timerl is a 32-bit down counter. The timer0 and timer1 are completely consistent

e The watchdog is used to transmit a reset signal to reset the entire system when an exception occurs in

the system
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2.2.7.2

2.2.7.3

2.2.7.4

e The AVS is used to synchronize the audio and video. The AVS sub-block includes AVSO and AVS1, which
are completely consistent

High Speed Timer (HSTimer)

e  The HSTimer module consists of HSTimer0 and HSTimer1. HSTimer0 and HSTimer1 are down counters that
implement timing and counting functions. They are completely consistent.

e  Configurable 56-bit down timer

e  Supports 5 prescale factors

e The clock source is synchronized with AHBO clock, much more accurate than other timers

e  Supports 2 working modes: periodic mode and single counting mode

e  Generates an interrupt when the count is decreased to 0

Platform-Level Interrupt Controller (PLIC)

e  Sampling, priority arbitration and distribution for external interrupt sources

e The interrupt can be configured as machine mode and super user mode

e  Up to 256 interrupt source sampling, supporting level interrupt and pulse interrupt

e 32 levels of interrupt priority

e  Maintains independently the interrupt enable for each interrupt mode (machine/super user)

e Maintains independently the interrupt threshold for each interrupt mode (machine/super user)
e  Configurable access permission for PLIC registers

DMAC

e Upto16-chDMA

e  Provides 32 peripheral DMA requests for data reading and 32 peripheral DMA requests for data writing
e  Flexible data width of 8/16/32/64-bit

e  Programmable DMA burst length

e  Supports linear and 10 address modes

Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 10
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e  Supports data transfer types with memory-to-memory, memory-to-peripheral, peripheral-to-memory,

peripheral-to-peripheral
e  Supports transfer with linked list
e DRQresponse includes waiting mode and handshake mode
e  DMA channel supports pause function

e  Memory devices support non-aligned transform

2.2.7.5 Clock Controller Unit (CCU)

e 8PLLs

e  One on-chip RC oscillator

e  Supports one external 24 MHz DCXO and one external 32.768 kHz oscillator

e  Supports clock configuration and clock generation for corresponding modules

e  Supports software-controlled clock gating and software-controlled reset for corresponding modules

2.2.7.6 Thermal Sensor Controller (THS)

®  One thermal sensor located in CPU
e Temperature accuracy: +3°C from 0°C to +100°C, £5°C from -25°C to +125°C
e  Averaging filter for thermal sensor reading

e Supports over-temperature protection interrupt and over-temperature alarm interrupt

2.2.7.7 LDO Power

Integrated 2 LDOs (LDOA, LDOB)
e LDOA: 1.8V power output, LDOB: 1.35 V/1.5 V/1.8 V power output

e LDOA for I0 and analog module, LDOB for SDRAM

Input voltage is 2.4Vto 3.6V
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2.2.7.8 RTC

Implements time counter and timing wakeup

Provides a 16-bit counter for counting day, 5-bit counter for counting hour, 6-bit counter for counting

minute, 6-bit counter for counting second

External connect a 32.768 kHz low-frequency oscillator for count clock

Timer frequency is 1 kHz

Configurable initial value by software anytime

Supports timing alarm, and generates interrupt and wakeup the external devices

8 general purpose registers for storing power-off information

2.2.7.9 1/0 Memory Management Unit (IOMMU)

Supports virtual address to physical address mapping by hardware implementation
Supports VE, CSI, DE, G2D, DI parallel address mapping

Supports VE, CSI, DE, G2D, DI bypass function independently

Supports VE, CSI, DE, G2D, DI pre-fetch independently

Supports VE, CSI, DE, G2D, DI interrupt handing mechanism independently
Supports 2 levels TLB (levell TLB for special using, and level2 TLB for sharing)
Supports TLB Fully cleared and Partially disabled

Supports trigger PTW behavior when TLB miss

Supports checking the permission

2.2.8 Audio Interfaces

2.2.8.1 Audio Codec

Two audio digital-to-analog converter (DAC) channels
- Supports 16-bit and 20-bit sample resolution

- 8kHzto 192 kHz DAC sample rate

- 100+ 2 dB SNR@A-weight, -85 + 3 dB THD+N

One audio output:
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2.2.8.2

- One stereo headphone output: HPOUTL/R

e  Five audio analog-to-digital converter (ADC) channels
- Supports 16-bit and 20-bit sample resolution
- 8kHzto 48 kHz ADC sample rate
- 95+ 3dB SNR@A-weight, -80 + 3dB THD+N
e Three audio inputs:
- One differential microphone input: MICIN3P/3N, or one single-end microphone input: MICIN3P
- One stereo LINEIN input: LINEINL/R
- One stereo FMIN input: FMINL/R
e  Supports Dynamic Range Controller adjusting the DAC playback and ADC recording
e  One 128x20-bits FIFO for DAC data transmit, one 128x20-bits FIFO for ADC data receive
e  Programmable FIFO thresholds
e  Supports interrupts and DMA
e Internal HPLDO output for HPVCC
e Internal ALDO output for AVCC
12S/PCM
e Two I125/PCM external interfaces (1251, 1252) for connecting external power amplifier and MIC ADC
e  Compliant with standard Philips Inter-IC sound (I12S) bus specification
- Left-justified, Right-justified, PCM mode, and Time Division Multiplexing (TDM) format
- Programmable PCM frame width: 1 BCLK width (short frame) and 2 BCLKs width (long frame)
e  Transmit and Receive data FIFOs
- Programmable FIFO thresholds
- 128 depth x 32-bit width TXFIFO and 64 depth x 32-bit width RXFIFO
e  Supports multiple function clock
- Clock up to 24.576 MHz Data Output of 125/PCM in Master mode (Only if the 10 PAD and Peripheral
12S/PCM satisfy Timing Parameters)
- Clock up to 12.288 MHz Data Input of 125/PCM in Master mode
e  Supports TX/RX DMA slave interface
e  Supports multiple application scenarios
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- Up to 16 channels (fs = 48 kHz) which has adjustable width from 8-bit to 32-bit
- Sample rate from 8 kHz to 384 kHz (CHAN = 2)
- 8-bit u-law and 8-bit A-law companded sample

e  Supports master/slave mode

2.2.8.3 DMIC

e  Supports maximum 8 digital PDM microphones

e  Supports sample rate from 8 kHz to 48 kHz

2.2.8.4 One Wire Audio (OWA)

e One OWA TX and one OWA RX

e  Compliance with S/PDIF interface

e |EC-60958 and IEC-61937 transmitter and receiver functionality
- IEC-60958 supports 16-bit, 20-bit, and 24-bit data formats

- IEC-61937 uses the IEC-60958 series for the conveying of non-linear PCM bit streams, each sub-frame

transmits 16-bit
e  TXFIFO and RXFIFO
- One 128x24bits TXFIFO and one 64x24bits RXFIFO for audio data transfer
- Programmable FIFO thresholds
e  Supports TX/RX DMA slave interface
e  Supports multiple function clock
- Separate clock for OWA TX and OWA RX
- The clock of TX function includes 24.576 MHz and 22.579 MHz frequency
- The clock of RX function includes 24.576*8MHz frequency
e  Supports hardware parity on TX/RX
- Hardware parity checking on the receiver
- Hardware parity generation on the transmitter

e  Supports channel status capture on the receiver
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Supports channel sample rate capture on the receiver

Supports insertion detection for the receiver
e  Supports channel status insertion for the transmitter

e  Supports interrupts and DMA

2.2.9 Security System

2.2.9.1 Crypto Engine (CE)

e  Supports Symmetrical algorithm for encryption and decryption: AES, DES, TDES
- Supports ECB, CBC, CTS, CTR, CFB, OFB mode for AES
- Supports 128/192/256-bit key for AES
- Supports ECB, CBC, CTR mode for DES/TDES
e  Supports Hash algorithm for tamper proofing: MD5, SHA, HMAC
- Supports SHA1, SHA224, SHA256, SHA384, SHA512 for SHA
- Supports HMAC-SHA1, HMAC-SHA256 for HMAC
- Supports multi-package mode for MD5/SHA1/SHA224/SHA256/SHA384/SHA512
e  Supports Asymmetrical algorithm for signature verification: RSA
- RSA supports 512/1024/2048-bit width
e  Supports 160-bit hardware PRNG with 175-bit seed
e  Supports 256-bit hardware TRNG

e Internal DMA controller for data transfer with memory

2.2.9.2 Security ID (SID)

e  Supports 2 Kbits eFuse

e  Backup eFuse information by using SID_SRAM
e  Burning the key to the SID

e Reading the key use status in the SID

e Loading the key to the CE
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2.2.10 External Peripherals

2.2.10.1 USB DRD

e One USB 2.0 DRD (USBO), with integrated USB 2.0 analog PHY
e  Complies with USB2.0 Specification
e  Supports USB Host function
- Compatible with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0
- Compatible with Open Host Controller Interface (OHCI) Specification, Version 1.0a
- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s), and Low-Speed (LS, 1.5 Mbit/s)
- Supports only 1 USB Root port shared between EHCI and OHCI
e  Supports USB Device function
- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s)
- Supports bi-directional endpoint0 (EPO) for Control transfer

- Up to 10 user-configurable endpoints (EP1+, EP1-, EP2+, EP2-, EP3+, EP3-, EP4+, EP4-, EP5+, EP5-) for

Bulk transfer, Isochronous transfer and Interrupt transfer

- Up to (8 KB + 64 Bytes) FIFO for all EPs (including EPO)

- Supports interface to an external Normal DMA controller for every EP
e  Supports an internal DMA controller for data transfer with memory
e  Supports High-Bandwidth Isochronous & Interrupt transfers
e Automated splitting/combining of packets for Bulk transfers
e  Supports point-to-point and point-to-multipoint transfer in both Host and Peripheral modes
e Includes automatic ping capabilities
e Soft connect/disconnect function
e  Performs all transaction scheduling in hardware
e  Power optimization and power management capabilities

e Device and host controller share a 8K SRAM and a physical PHY

2.2.10.2 USB HOST

e One USB 2.0 HOST (USB1), with integrated USB 2.0 analog PHY
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e  Complies with USB2.0 Specification

e  Supports USB2.0 Host function
- Compatible with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0
- Compatible with Open Host Controller Interface (OHCI) Specification, Version 1.0a

- Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s) and Low-Speed (LS, 1.5 Mbit/s)

Device
- Supports only 1 USB Root port shared between EHCI and OHCI

o Aninternal DMA Controller for data transfer with memory

2.2.10.3 EMAC

e One EMAC interface for connecting external Ethernet PHY

e 10/100/1000 Mbit/s Ethernet port with RGMII and RMII interfaces
e  Compliant with IEEE 802:3-2002 standard

e  Supports both full-duplex and half-duplex operation

e Provides the management data input/output (MDIO) interface for PHY device configuration and

management with configurable clock frequencies
® . Programmable frame length to support Standard or Jumbo Ethernet frames with sizes up to 16 KB
e  Supports a variety of flexible address filtering modes
e Separate 32-bit status returned for transmission and reception packets
e  Optimization for packet-oriented DMA transfers with frame delimiters
- Supports linked-list descriptor list structure

- Descriptor architecture, allowing large blocks of data transfer with minimum CPU intervention; each

descriptor can transfer up to 4 KB of data
- Comprehensive status reporting for normal operation and transfers with errors
e 4 KB TXFIFO for transmission packets and 16 KB RXFIFO for reception packets

e  Programmable interrupt options for different operational conditions

2.2.10.4 UART

e  Up to 6 UART controllers (UARTO, UART1, UART2, UART3, UART4, UARTS5)
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e UARTO, UART4, UARTS: 2-wire; UART1, UART2, UART3: 4-wire
e  Compatible with industry-standard 16450/16550 UARTSs
e  Supports IrDA-compatible slow infrared (SIR) format
e Two separate FIFOs: one is RX FIFO, and the other is TX FIFO

- Each of them is 64 bytes (For UARTO)

- Each of them is 256 bytes (For UART1, UART2, UART3, UART4, and UARTS5)
e The working reference clock is from the APB bus clock

- Speed up to 4 Mbit/s with 64 MHz APB clock

- Speed up to 1.5 Mbit/s with 24 MHz APB clock
e 5 to 8 data bits for RS-232 characters, or 9 bits RS-485 format
e 1,1.50r2stop bits
e  Programmable parity (even, odd, or no parity)
e  Supports TX/RX DMA slave controller interface
e  Supports software/hardware flow control
e  Supports RX DMA Master interface (Only for UART1)
e  Supports auto-flow by using CTS & RTS (Only for UART1/2/3)

2.2.10.5 Two Wire Interface (TWI)

e Upto4 TWI controllers (TWIO, TWI1, TWI2, TWI3)
e  Compliant with 12C bus standard
e  Supports standard mode (up to 100 kbit/s) and fast mode (up to 400 kbit/s)
e  Supports 7-bit and 10-bit device addressing modes
e  Supports master mode or slave mode
e  Master mode features:

- Supports the bus arbitration in the case of multiple master devices

- Supports clock synchronization and bit and byte waiting

- Supports packet transmission and DMA
e  Slave mode features:

- Interrupt on address detection
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e The TWI controller includes one TWI engine and one TWI driver. And the TWI driver supports packet

transmission and DMA mode when TWI works in master mode

2.2.10.6 SPI and SPI_DBI

e Upto 2 SPI controllers (SPIO, SPI1)
e  The SPIO only supports SPI mode; The SPI1 supports SPI mode and display bus interface (DBI) mode

e SPImode:

Full-duplex synchronous serial interface

- Master/slave configurable

- Mode0 to Mode3 are supported for both transmit and receive operations

- 8-bit wide by 64-entry FIFO for both transmit and receive data

- Polarity and phase of the Chip Select (SPI-CS) and SPI Clock (SPI-CLK) are configurable

- Supports 3-wire/4-wire SPI

- Supports programmable serial data frame length: 1-bit to 32-bit

- Supports Standard SPI, Dual-Output/Dual-Input SPI, Dual 10 SPI, Quad-Output/Quad-Input SPI

e DBl mode:

Supports DBI Type C 3 Line/4 Line Interface Mode

- Supports 2 Data Lane Interface Mode

- Supports RGB111/444/565/666/888 video format

- Maximum resolution of RGB666 240 x 320@30Hz with single data lane

- Maximum resolution of RGB888 240 x 320@60Hz or 320 x 480@30Hz with dual data lane
- Supports Tearing effect

- Supports software flexible control video frame rate

2.2.10.7 CIR Receiver (CIR_RX)

e One CIR_RX interface (IR-RX)
e  Full physical layer implementation

e  Supports NEC format infra data
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Supports CIR for remote control or wireless keyboard
64x8 bits FIFO for data buffer

Sample clock up to 1 MHz

2.2.10.8 CIR Transmitter (CIR_TX)

One CIR_TX interface (IR-TX)

Supports arbitrary wave generator

Configurable carrier frequency

Supports handshake mode and waiting mode of DMA

128 bytes FIFO for data buffer

2.2.10.9 PWM

Supports 8 independent PWM channels (PWMO to PWM7)

- Supports PWM continuous mode output

- Supports PWM pulse mode output, and the pulse number is configurable
5 Output frequency range: 0 to 24 MHz or 100 MHz

- Various duty-cycle: 0% to 100%

- Minimum resolution: 1/65536

Supports 4 complementary pairs output

- PWMO1 pair (PWMO + PWM1), PWM23 pair (PWM2 + PWM3), PWM45 pair (PWM4 + PWMD5),
PWMG67 pair (PWM6 + PWM?7)

- Supports dead-zone generator, and the dead-zone time is configurable

Supports 4 group of PWM channel output for controlling stepping motors

- Supports any plural channels to form a group, and output the same duty-cycle pulse

- In group mode, the relative phase of the output waveform for each channel is configurable
Supports 8 channels capture input

- Supports rising edge detection and falling edge detection for input waveform pulse

- Supports pulse-width measurement for input waveform pulse
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2.2.10.10 General Purpose ADC (GPADC)

e  1-ch Successive approximation register (SAR) analog-to-digital converter (ADC)
e  12-bit sampling resolution and 8-bit precision

e 64 FIFO depth of data register

e  Power reference voltage: AVCC, analog input voltage range: 0 to AVCC

e  Maximum sampling frequency up to 1 MHz

e  Supports three operation modes: single conversion mode, continuous conversion mode, burst conversion

mode

2.2.10.11 Touch Panel ADC (TPADC)

e 12 bit SAR type A/D converter

e  Configurable sample frequency up to 1 MHz

e  One 32x12 FIFO for storing A/D conversion result

e  Supports DMA slave interface

e  Supports 4-wire resistive touch panel input detection
- Supports pen down detection with programmable sensitivity
- Supports single touch coordinate measurement
- Supports dual touch detection
- Supports touch pressure measurement with programmable threshold
- Supports median and averaging filter for noise reduction
- Supports X and Y coordinate exchange function

e  Supports Aux ADC with up to 4 channels

2.2.10.12 LEDC

e LEDCis used to control the external intelligent control LED lamp
e  Configurable LED output high/low level width

e Configurable LED reset time
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e LEDC data supports DMA configuration mode and CPU configuration mode
e  Maximum 1024 LEDs serial connect

e  LED data transfer rate up to 800 kbit/s

2.2.11 Package

e elQFP128,14 mmx 14 mmx 1.4 mm

2.3 Block Diagram

Figure 2-1 shows the system block diagram of the F133.

Figure 2-1 F133 System Block Diagram

USB2.0 DRD

I-cache 32 KB D-cache 32 KB USB2.0 HOST

SDIO3.0

SPIx2
(Supports SPI Nand/Nor Flash)

TWIx4
PLIC

UART x6
MA

100M/1000M EMAC

Thermal Sensor
; GPADC (1-ch)
Video Decoding Timer
H.265/H.264
/ High Speed Timer TPADC (4-ch)
Video Encoding
JPEG/MIPEG IOMMU PWM (8-ch)

LEDC

Crypto Engine CIR TX

CIR RX

Note: F133-A does not support CVBS IN interface.
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Figure 2-2 shows the intelligent speaker solution of the F133.

Figure 2-2 F133 Intelligent Speaker Solution
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3.12.6 Register Description
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3 System
3.1 Memory Mapping
Module Address (It is for Cluster CPU) Size
BROM & SRAM
SRAM Al 0x0002 0000---0x0002 7FFF 32 KB
VE_SYS Related
VE 0x01CO EO00---0x01CO FFFF 8 KB
SPO (SYS Domain)
GPIO 0x0200 0000---0x0200 07FF 2 KB
PWM 0x0200 0C00---0x0200 OFFF 1KB
CCu 0x0200 1000---0x0200 1FFF 4 KB
CIR_TX 0x0200 3000---0x0200 33FF 1KB
LEDC 0x0200 8000---0x0200 83FF 1 KB
GPADC 0x0200 9000---0x0200 93FF 1 KB
THS 0x0200 9400---0x0200 97FF 1KB
TPADC 0x0200 9C00---0x0200 9FFF 1KB
IOMMU 0x0201 0000---0x0201 FFFF 64 KB
Audio Codec 0x0203 0000---0x0203 OFFF 4 KB
DMIC 0x0203 1000---0x0203 13FF 1KB
1251 0x0203 3000---0x0203 3FFF 4 KB
1252 0x0203 4000---0x0203 4FFF 4 KB
OWA 0x0203 6000---0x0203 63FF 1KB
TIMER 0x0205 0000---0x0205 OFFF 4 KB
SP1 (SYS Domain)
UARTO 0x0250 0000---0x0250 03FF 1KB
UART1 0x0250 0400---0x0250 07FF 1KB
UART2 0x0250 0800---0x0250 OBFF 1 KB
UART3 0x0250 0C00---0x0250 OFFF 1 KB
UART4 0x0250 1000---0x0250 13FF 1KB
UART5 0x0250 1400---0x0250 17FF 1KB
TWIO 0x0250 2000---0x0250 23FF 1 KB
TWI1 0x0250 2400---0x0250 27FF 1 KB
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Module Address (It is for Cluster CPU) Size
TWI2 0x0250 2800---0x0250 2BFF 1KB
TWI3 0x0250 2C00---0x0250 2FFF 1 KB
SHO (SYS Domain)
SYSCTRL 0x0300 0000---0x0300 OFFF 4 KB
DMAC 0x0300 2000---0x0300 2FFF 4 KB
SID 0x0300 6000---0x0300 6FFF 4 KB
HSTIMER 0x0300 8000---0x0300 8FFF 4 KB
DCU 0x0301 0000---0x0301 FFFF 64 KB
CE_NS 0x0304 0000---0x0304 07FF 2 KB
CE_KEY_SRAM 0x0304 1000---0x0304 1FFF 4 KB (only CE access)
MSI+MEMC 0x0310 2000---0x0330 1FFF 2 MB
SH2 (SYS Domain)
SMHCO 0x0402 0000---0x0402 OFFF 4 KB
SMHC1 0x0402 1000---0x0402 1FFF 4 KB
SMHC2 0x0402 2000---0x0402 2FFF 4 KB
SPIO 0x0402 5000---0x0402 5FFF 4 KB
SPI1 0x0402 6000---0x0402 6FFF 4 KB
USBO 0x0410 0000---0x041F FFFF 1MB
USB1 0x0420 0000---0x042F FFFF 1MB
EMAC 0x0450 0000---0x0450 FFFF 64 KB
VIDEO_OUT_SYS Related (SYS Domain)
DE 0x0500 0000---0x053F FFFF 4 MB
DI 0x0540 0000---0x0540 FFFF 64 KB
G2D 0x0541 0000---0x0544 FFFF 256 KB
DSI 0x0545 0000---0x0545 1FFF 8 KB
DISPLAY_TOP 0x0546 0000---0x0546 OFFF 4 KB
TCON_LCDO 0x0546 1000---0x0546 1FFF 4 KB
TCON_TVO 0x0547 0000---0x0547 OFFF 4 KB
TVE_TOP 0x0560 0000---0x0560 3FFF 16 KB
TV Encoder 0x0560 4000---0x0560 7FFF 16 KB
VIDEO_IN_SYS Related (SYS Domain)
Csl 0x0580 0000---Ox05BF FFFF 4 MB
TVD_TOP 0x05C0 0000---0x05C0 OFFF 4 KB
TV Decoder 0x05C0 1000---0x05CO 1FFF 4 KB
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Module Address (It is for Cluster CPU) Size
RISC_SYS Related (SYS Domain)
64 KB
RISC_BROM 0x0600 0000---0x0600 FFFF RISC Core accesses the brom address:
0x00000000---0x0000FFFF
RISC_CFG 0x0601 0000---0x0601 OFFF 4 KB
RISC_WDG 0x0601 1000---0x0601 1FFF 4 KB
RISC_TIMESTAMP 0x0601 2000---0x0601 2FFF 4 KB
APBSO
CIR_RX 0x0704 0000---0x0704 03FF 1KB
AHBS
RTC 0x0709 0000---0x0709 03FF 1KB
CPUX Related
CPU_SYS_CFG 0x0810 0000---0x0810 03FF 1KB
TimeStamp_STA 0x0811 0000---0x0811 OFFF 4 KB
TimeStamp_CTRL 0x0812 0000---0x0812 OFFF 4 KB
IDC 0x0813 0000---0x0813 OFFF 4 KB
CO_CPUX_CFG 0x0901 0000---0x0901 03FF 1KB
CO_CPUX_MBIST 0x0902 0000---0x0902 OFFF 4 KB
DRAM Space (SYS Domain)
DRAM SPACE 0x4000 0000---OxBFFF FFFF 2GB
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3.2

3.2.1

3.2.2

RISC System

Overview

The RISC system includes RISC IP core and related peripheral devices (RISC_CFG, RISC_TIMESTAMP, Watchdog,
PSENSOR, BROM, and so on), which are interconnected by BUS Matrix.

The RISC system has the following features:

e  RISC 64GCV instruction architecture

e The 5-level single engine executes the pipeline in sequence

e Instruction and data cache of the first level Harvard, 32 KB I-cache + 32 KB D-cache, 64 B cacheline
e Instruction high-cache can configure parity, and data high-cache can configure ECC or parity

e Two-level TLB memory management unit to realize the virtual-real address translation and memory

management
e Hardware automatic detection
e  Supports AXI4.0 128-bit master interface
e  Supports core-internal interrupt (CLINT) and interrupt controller (PLIC)
o  Floating-point process unit

e Vector execution unit

Block Diagram

The following figure shows the block diagram of RISC system.
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Figure 3-1 RISC System Block Diagram
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3.2.3 Register List

Module Name Base Address
RISC_CFG 0x06010000
Register Name Offset Description
RISC_STA_ADDO_REG 0x0004 RISC Start AddressO Register
RISC_STA_ADD1_REG 0x0008 RISC Start Address1 Register
RF1P_CFG_REG 0x0010 RF1P Configuration Register
ROM_CFG_REG 0x001C ROM Configuration Register
WAKEUP_EN_REG 0x0020 Wakeup Enable Register
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Register Name Offset Description

WAKEUP_MASKO _REG 0x0024 Wakeup MaskO Register
WAKEUP_MASK1_REG 0x0028 Wakeup Mask1 Register
WAKEUP_MASK2_REG 0x002C Wakeup Mask2 Register
WAKEUP_MASK3 REG 0x0030 Wakeup Mask3 Register
WAKEUP_MASK4 _REG 0x0034 Wakeup Mask4 Register
TS_TMODE_SEL_REG 0x0040 Timestamp Test Mode Select Register
SRAM_ADDR_TWIST_REG 0x0044 SRAM Address Twist Register
WORK_MODE_REG 0x0048 Work Mode Register
RETITE_PCO_REG 0x0050 Retire PCO Register

RETITE_PC1_REG 0x0054 Retire PC1 Register

IRQ_MODEO_REG 0x0060 IRQ ModeO Register
IRQ_MODE1_REG 0x0064 IRQ Model Register
IRQ_MODE2_REG 0x0068 IRQ Mode2 Register
IRQ_MODE3_REG 0x006C IRQ Mode3 Register
IRQ_MODE4_REG 0x0070 IRQ Mode4 Register
RISC_AXI_PMU_CTRL 0x0104 RISC AXI PMU Control Register
RISC_AXI_PMU_PRD 0x0108 RISC AXI PMU Period Register
RISC_AXI_PMU_LAT_RD 0x010C RISC AXI PMU Read Latency Register
RISC_AXI_PMU_LAT_WR 0x0110 RISC AXI PMU Write Latency Register
RISC_AXI_PMU_REQ_RD 0x0114 RISC AXI PMU Read Request Register
RISC_AXI_PMU_REQ_WR 0x0118 RISC AXI PMU Write Request Register
RISC_AXI_PMU_BW_RD 0x011C RISC AXI PMU Read Bandwidth Register
RISC_AXI_PMU_BW_WR 0x0120 RISC AXI PMU Write Bandwidth Register

3.2.4 Register Description

3.2.4.1 0x0004 RISC Start Address0O Register (Default Value: 0x0000_0000)

The 0x0004 register and 0x0008 register are grouped into a 40-bit address which is the running PC address
after RISC releases reset. Before releasing reset, this register should be configured. This register does support

dynamic configuration.
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Offset: 0x0004 Register Name: RISC_STA_ADDO_REG
Bit Read/Write | Default/Hex | Description
STA_ADD_L
31:0 | R/W 0x00000000 | Start Address Low 32-bit
The bit0 is fixed as 0 and can not be written.
3.2.4.2 0x0008 RISC Start Address1 Register (Default Value: 0x0000_0000)
Offset: 0x0008 Register Name: RISC_STA_ADD1_REG
Bit | Read/Write | Default/Hex | Description
31:8 | / / /
STA_ADD_H
7:0 | R/W 0x00
Start Address High 8-bit.
3.2.4.3 0x0010 RF1P Configuration Register (Default Value: 0x0000_0013)
Offset: 0x0010 Register Name: RF1P_CFG_REG
Bit Read/Write | Default/Hex | Description
31:8 | / / /
RF1P_CFG
7:0 R/W 0x13
RF1P Configuration
3.2.4.4 0x001C ROM Configuration Register (Default Value: 0x0000_0002)
Offset: 0x001C Register Name: ROM_CFG_REG
Bit Read/Write | Default/Hex | Description
31:8 |/ / /
ROM_CFG
7:0 R/W 0x02
ROM Configuration
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3.2.4.5 0x0020 Wakeup Enable Register (Default Value: 0x0000_0000)

Offset: 0x0020

Register Name: WAKEUP_EN_REG

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

WP_EN
0 R/W 0x0

Wakeup Enable

3.2.4.6 0x0024 Wakeup MaskO0 Register (Default Value: 0x0000_0000)

The 0x0024 to 0x0034 registers corresponds to the wakeup enable bits of 160 interrupts. These wakeup enable

bits are disabled by default. When some interrupt needs to be waken-up, the corresponding bit needs to be

setto 1.

Offset: 0x0024

Register Name: WAKEUP_MASKO_REG

Bit | Read/Write

Default/Hex

Description

31:0 | R/W

0x00000000

WP_MASKO
Wakeup Mask0

3.2.4.7 0x0028 Wakeup Mask1 Register (Default Value: 0x0000_0000)

The 0x0024 to 0x0034 registers corresponds to the wakeup enable bits of 160 interrupts. These wakeup enable

bits are disabled by default. When some interrupt needs to be waken-up, the corresponding bit needs to be

setto 1.

Offset: 0x0028

Register Name: WAKEUP_MASK1_REG

Bit Read/Write

Default/Hex

Description

31:0 | R/W

0x00000000

WP_MASK1
Wakeup Mask1

3.2.4.8 0x002C Wakeup Mask2 Register (Default Value: 0x0000_0000)

The 0x0024 to 0x0034 registers corresponds to the wakeup enable bits of 160 interrupts. These wakeup enable

bits are disabled by default. When some interrupt needs to be waken-up, the corresponding bit needs to be

setto 1.
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Offset: 0x002C Register Name: WAKEUP_MASK2_REG

Bit Read/Write | Default/Hex | Description

WP_MASK2
Wakeup Mask2

31:0 | R/W 0x00000000

3.2.4.9 0x0030 Wakeup Mask3 Register (Default Value: 0x0000_0000)

The 0x0024 to 0x0034 registers corresponds to the wakeup enable bits of 160 interrupts. These wakeup enable
bits are disabled by default. When some interrupt needs to be waken-up, the corresponding bit needs to be

setto 1.

Offset: 0x0030 Register Name: WAKEUP_MASK3_REG

Bit | Read/Write | Default/Hex | Description

WP_MASK3
Wakeup Mask3

31:0 | R/W 0x00000000

3.2.4.10 0x0034 Wakeup Mask4 Register (Default Value: 0x0000_0000)

The 0x0024 to 0x0034 registers corresponds to the wakeup enable bits of 160 interrupts. These wakeup enable
bits are disabled by default. When some interrupt needs to be waken-up, the corresponding bit needs to be

setto 1.

Offset: 0x0034 Register Name: WAKEUP_MASK4_REG

Bit Read/Write | Default/Hex | Description

WP_MASK4
Wakeup Mask4

31:0 | R/W 0x00000000

3.2.4.11 0x0040 Timestamp Test Mode Select Register (Default Value: 0x0000_0000)

Offset: 0x0040 Register Name: TS_TMODE_SEL_REG

Bit | Read/Write | Default/Hex | Description

31:1 |/ / /
TS_TEST_MODE_EN

Timestamp Test Mode Enable
0: Normal Mode
1: Test Mode

0 R/W 0x0
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3.2.4.12 0x0044 SRAM Address Twist Register (Default Value: 0x0000_0000)

Offset: 0x0044 Register Name: SRAM_ADDR_TWIST_REG

Bit Read/Write | Default/Hex | Description

SRAM_TS_KF
31:16 | W UDF SRAM Twist Keyfield

The bit 0 can be written only if this key field is written by Ox16AA.
15:1 |/ / /

SRAM_ADDR_TS_FG.
SRAM Address Twist Flag.

When this bit is set up, the RISC_BROM area would become
0 R/W 0x0 invisible, and the start address of SRAM A1 would be twisted into
0x0, the original start address of SRAM A1 is 0x0002 0000. After
the address has been twisted, RISC reads data from 0x0002000
to 0x0002ffff as same as from Ox0 to Oxffff.

3.2.4.13 0x0048 Work Mode Register (Default Value: 0x0000_0000)

Offset: 0x0048 Register Name: WORK_MODE_REG

Bit | Read/Write | Default/Hex | Description

31:2 |/ / /

WM_STA

Work Mode Status
00: Normal Mode
1:0 | R 0x0
01: Low Power Mode
10: Debug Mode

11: Reserved

3.2.4.14 0x0050 Retire PCO Register (Default Value: 0x0000_0000)

Offset: 0x0050 Register Name: RETITE_PCO_REG

Bit Read/Write | Default/Hex | Description

RT_PC_L
31:0 | R 0x0 Retire PC[31:0]

It indicates the current retiring instruction PC[31:0].
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3.2.4.15 0x0054 Retire PC1 Register (Default Value: 0x0000_0000)
Offset: 0x0054 Register Name: RETITE_PC1_REG
Bit | Read/Write | Default/Hex | Description
RT_SIG
31 R 0x0 Retire Signal
0: The current period has not the retired instruction
1: The current period has the retired instruction
30:8 |/ / /
RT_PC_H
70 |R 0x0 Retire PC[39:31]
It indicates the current retiring instruction PC[39:31].
3.2.4.16 0x0060 IRQ Mode0 Register (Default Value: 0x0000_0000)
Offset: 0x0060 Register Name: IRQ_MODEOQO_REG
Bit Read/Write | Default/Hex | Description
IRQ_MDO
31:0 | R/W 0x00000000 GHioded
0: High-level trigger
1: Rising edge trigger
3.2.4.17 0x0064 IRQ Model Register (Default Value: 0x0000_0000)
Offset: 0x0064 Register Name: IRQ_MODE1_REG
Bit Read/Write | Default/Hex | Description
IRQ_MD1
31:0 | R/W 0x00000000 'RQ Model
0: High-level trigger
1: Rising edge trigger
Copyright©Allwinner Technology Co.,Ltd. All Rights Reserved. 40



@LWIM’EF’

Confidential
3.2.4.18 0x0068 IRQ Mode2 Register (Default Value: 0x0000_0000)
Offset: 0x0068 Register Name: IRQ_MODE2_REG
Bit Read/Write | Default/Hex | Description
IRQ_MD2
IRQ Mode2
31:0 | R/W 0x00000000
0: High-level trigger
1: Rising edge trigger
3.2.4.19 0x006C IRQ Mode3 Register (Default Value: 0x0000_0000)
Offset: 0x006C Register Name: IRQ_MODE3_REG
Bit Read/Write | Default/Hex | Description
IRQ_MD3
IRQ Mode3
31:0 | R/W 0x00000000
0: High-level trigger
1: Rising edge trigger
3.2.4.20 0x0070 IRQ Mode4 Register (Default Value: 0x0000_0000)
Offset: 0x0070 Register Name: IRQ_MODE4_REG
Bit Read/Write | Default/Hex | Description
IRQ_MD4
IRQ Mode4
31:0 | R/W 0x00000000
0: High-level trigger
1: Rising edge trigger
3.2.4.21 0x0104 RISC AXI PMU Control Register (Default Value: 0x0000_0000)
Offset: 0x0104 Register Name: RISC_AXI_PMU_CTRL
Bit Read/Write | Default/Hex | Description
31:2 |/ / /
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Offset: 0x0104

Register Name: RISC_AXI_PMU_CTRL

Bit Read/Write

Default/Hex

Description

0x0

PMU_CLR
PMU Clear
0: No operation
1: PMU cleared

0 R/W

0x0

PMU_EN

PMU Enable

0: PMU disabled
1: PMU enabled

3.2.4.22 0x0108 RISC AXI PMU Period Register (Default Value: 0x0000_0000)

Offset: 0x0108

Register Name: RISC_AXI_PMU_PRD

Bit | Read/Write | Default/Hex | Description
PRD
31:0 | R/W 0x0 Monitor period

Suggest that the field is in units of 1 us (1 ms).

3.2.4.23 0x010C RISC AXI PMU Read Latency Register (Default Value: 0x0000_0000)

Offset: 0x10C

Register Name: RISC_AXI_PMU_LAT_RD

Bit | Read/Write

Default/Hex

Description

31:0 | R

0x0

LAT_RD

Monitor the total latency of read-channel durning period

3.2.4.24 0x0110 RISC AXI PMU Write Latency Register (Default Value: 0x0000_0000)

Offset: 0x0110

Register Name: RISC_AXI_PMU_LAT_WR

Bit Read/Write

Default/Hex

Description

310 | R

0x0

LAT_WR

Monitor the total latency of write-channel durning period
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3.2.4.25 0x0114 RISC AXI PMU Read Request Register (Default Value: 0x0000_0000)

Offset: 0x0114

Register Name: RISC_AXI_PMU_REQ_RD

Bit Read/Write | Default/Hex | Description
REQ_RD

31.0 | R 0x0 Monitor the total command numbers of read-channel durning
period

3.2.4.26 0x0118 RISC AXI PMU Write Request Register (Default Value: 0x0000_0000)

Offset: 0x0118

Register Name: RISC_AXI_PMU_REQ_WR

Bit | Read/Write | Default/Hex | Description
REQ_WR

31:0 | R 0x0 Monitor the total command numbers of write-channel durning
period

3.2.4.27 0x011C RISC AXI PMU Read Bandwidth Register (Default Value: 0x0000_0000)

Offset: 0x011C

Register Name: RISC_AXI_PMU_BW_RD

Bit | Read/Write | Default/Hex | Description
BW_RD
31:.0 | R 0x0
Monitor the total data (KB) of read-channel durning period

3.2.4.28 0x0120 RISC AXI PMU Write Bandwidth Register (Default Value: 0x0000_0000)

Offset: 0x0120

Register Name: RISC_AXI_PMU_BW_WR

Bit Read/Write | Default/Hex | Description
BW_WR
31.0 | R 0x0
Monitor the total data (KB) of write-channel durning period
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3.3 Clock Controller Unit (CCU)

3.3.1 Overview

The clock controller unit (CCU) controls the PLL configurations and most of the clock generation, division,
distribution, synchronization, and gating. The input signals of the CCU include the external clock for the

reference frequency (24 MHz). The outputs from the CCU are mostly clocks to other blocks in the system.

The CCU includes the following features:
e 8PLLs

e  Bus source and divisions

e  Clock output control

e  Configuring modules clock

e  Busclock gating

e  Bus software reset

3.3.2 Block Diagram
The following figure shows the functional block diagram of the CCU.

Figure 3-2 CCU Block Diagram
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3.3.3 Functional Description

3.3.3.1 System Bus Tree

The system buses include advanced high-performance buses (AHBs), advanced peripheral buses (APBs), and

MBUS.

All devices mounted at the bus should use the related bus clocks, and the gating signals for the bus are from

the CCU module.
The following figure shows the diagram of the System Bus Tree.

Figure 3-3 System Bus Tree
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3.3.3.2 Module Clock Generation

The following figure describes module clock generation.

Figure 3-4 Module Clock Generation
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3.3.3.3 PLL Distribution

The following figure shows the block diagram of the PLL distribution.

Figure 3-5 PLL Distribution
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Table 3-1 PLL Typical Application
PLL Type Application Module Notes
PLL_CPU RISC CPU Support DVFS
Support spread spectrum
PLL_DDR MBUS, SDRAM
No support linear FM
DE, DI, G2D, CE, VE, SMHC0/1/2, SPI0/1,
PLL_PERI(2X) DSI, TCON_LCD, TCON_TV, TV Encoder, | No support dynamic FM
Csl
PSI, AHB, APBO, APB1, CE, DI,
PLL_PERI(1X) SMHCO0/1/2, SPIO/1, IR_TX, 1252_ASRC, | No support dynamic FM
TV Decoder, OWA_RX, DSI, RISC CPU
PLL_PERI(800M) SMHC2, RISC CPU No support dynamic FM
DE, DI, G2D, TCON_LCD, TCON_TV,
PLL_VIDEOO(4X) No support DVFS
TV Encoder, RISC CPU
TCON_LCD, TCON_TV, TV Encoder,
PLL_VIDEOO(1X) No support DVFS
TV Decoder, CSI_MST
DE, DI, G2D, TCON_LCD, TCON_TV,
PLL_VIDEO1(4X) No support DVFS
TV Encoder, RISC CPU
TCON_LCD, TCON_TV, TV Encoder,
PLL_VIDEO1(1X) No support DVFS
TV Decoder, CSI_MST
PLL_VE VE No support dynamic FM
1251/2, OWA_TX, DMIC, AUDIO_CODEC,
PLL_AUDIOO No support DVFS
TPADC
12S1/2, 12S2_ASRC, OWA TX, DMIC,
PLL_AUDIOO0(4X) No support DVFS
AUDIO_CODEC
DE, DI, G2D, SMHCO0/1/2, SP10/1, 1251/2,
1252_ASRC, OWA_TX, OWA_RX, DMIC,
PLL_AUDIO1(DIV2) No support DVFS
AUDIO_CODEC, RISC CPU, TCON_LCD,
TCON_TV, TV Encoder, CSI_MST
SPIO/1, 1251/2, 12S2_ASRC, OWA_TX,
PLL_AUDIO1(DIV5) | OWA_RX, DMIC, AUDIO_CODEC, | No support DVFS
CSI_MST
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3.3.3.4 PLL Features
The following table shows the PLL features.
Table 3-2 PLL Features
Stable Operating | Actual Operating Spread Linear | Rate Lock
PLL Default Frequency Pk-Pk .
Frequency Frequency Spectrum | FM Control Time
288 MHz to 3.0 GHz
PLL_CPU (24*N) 288 MHz to 1.8 GHz 408 MHz No Yes No <200 ps 1.5ms
24.576 MHz
180 MHz to 3.0 GHz 22.5792 MHz
PLL_AUDIOO 24.576 MHz Yes No No <200 ps 500 us
(24MHz*N.x/M1/MO0/P) 24.576*4 MHz
22.5792*4 MHz
Integer mode:
1/2x:1.536 GHz
Fvco/Div 1/5x: 614.4 MHz
PLL_AUDIO1 180 MHz to 3.0 GHz Yes No No <200 ps 500 us
(Div: 1-8) Decimal mode:
1/2x: 1.1179648 GHz
1/5x: 471.8592 MHz
180 MHz to 3.2 GHz Fvco/Div 1/2x:1.2 GHz
PLL_PERI . Yes No No <200 ps 500 us
(24*N/M1/M0) (Div:1-8) 1/3x: 800 MHz
1x: 297 MHz
252 MHz to 3.0 GHz 192 MHz to
PLL_VideoO(4X) 2x:594 MHz Yes No No < 200 ps 500 us
(24*N/Mm) 2400 MHz
4x:1188 MHz
1x:297 MHz
252 MHz to 3.0 GHz
PLL_Video1(4X) 192 MHz to 2400 MHz | 2x: 594 MHz Yes No No <200 ps 500 us
(24*N/M)
4x: 1188 MHz
180 MHz to 3.0 GHz
PLL_VE 192 MHz to 600 MHz | 432 MHz Yes No No <200 ps 500 us
(24*N/M1/M0)
200 MHz to 800 MHz
(<200 ps)
180 MHz to 3.0 GHz 800 MHz to 1.3 GHz
PLL_DDR 192 MHz to 2.0 GHz 432 MHz Yes No No 2ms
(24*N/M1/M0) (<140 ps)
1.3 GHz 10 2.0 GHz
(<100 ps)
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3.3.4 Programming Guidelines

3.3.4.1 Configuring the Frequency of PLL_CPUX

The frequency configuration formula of PLL_CPUX:
PLL_CPUX = 24 MHz*N/P

The parameter N is the frequency-doubling factor of PLL. The next parameter configuration can proceed after
the PLL relock. The parameter P is a digital post-frequency-division factor, which can be dynamically switched

in real-time, without affecting the normal work of PLL.

_| | NoTE

PLL_CPUX supports dynamic frequency adjustment (modifying the value of N). However, for the system
stability, to configure the frequency of the PLL_CPUX from a higher value to a lower one, switch the clock
source of the CPU to another clock whose frequency is not higher than the current one first, and configure
PLL_CPUX to the target low frequency, and then switch the clock source of the CPU back to PLL_CPUX.

Follow the steps below to adjust the frequency of PLL_CPUX:
Stepl Before you configure PLL_CPUX, switch the clock source of CPU to PLL_PERI(1X).
Step2 Modify the parameters N and P of PLL_CPUX.

Step3  Write the PLL Lock Enable bit (bit[29]) of PLL_CPU_CTRL_REG to 0 and then to 1.

Step4  Wait for the Lock bit (bit[28]) of PLL_CPU_CTRL_REG to change to 1.

Step5 Switch the clock source of the CPU to PLL_CPUX.

3.3.4.2 Configuring the Frequency of PLL_AUDIO

_|_| NOTE

PLL_AUDIO includes PLL_AUDIOO and PLL_AUDIOL1.

The frequency configuration formula of PLL_AUDIO:
PLL_AUDIOO = 24 MHz*N/MO0/M1/P/4

PLL_AUDIO1 = 24 MHz*N/M
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PLL_AUDIO does not support dynamic adjustment because changing any parameter of N, MO, M1, and P will

affect the normal work of PLL, and the PLL will need to be relocked.

Generally, PLL_AUDIO only needs two frequency points: 24.576*4 MHz or 22.5792*4 MHz. For these two
frequencies, there are usually special recommended matching factors. To implement the desired frequency

point of PLL_AUDIO, you need to use the decimal frequency-division function, so follow the steps below:
Step1l Configure the N, MO, M1 and P factors.

Step2 Configure PLL_AUDIOx Control Register[PLL_SDM_ENABLE] to 1.

Step3 Configure PLL_AUDIOx Pattern0 Control Register to enable the digital spread spectrum.

Step4  Write PLL_AUDIOx Control Register[Lock Enable] to 0 and then to 1.

Step5 Wait for PLL_AUDIOx Control Register[Lock] to 1.

1] note

When the P factor of PLL_AUDIO is an odd number, the clock output is an unequal-duty-cycle signal.

The recommended values for configuration factors of PLL_AUDIO1 are as follows.

Table 3-3 Recommended Values for Configuration Factors of PLL_AUDIO1

Frequency- PLL
Clock Source . VCO Post Frequency- L. Actual Operating L.
Mode doubling L. Output |Divisor Description
(MHz) (MHz) |Division Frequency (MHz)
N (MHz)
4 384
3 192 Provide clock
2 1536 source for
Integer 16 96 peripherals
o 24 128 3072
divider | | 0 e
For audio-
5 614.4 25 24.576 related
modules
2 589.824
Provides clock
Decimal 3 393.216 source for|
. 24 98.304 2359.296|2 1179.648 .
divider 6 196.608 peripheral
devices
12 98.304
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Frequency- PLL
Clock Source . VCO Post Frequency- . Actual Operating L.
Mode doubling . Output |Divisor Description
(MHz) (MHz) [Division Frequency (MHz)
(MHz)
For audio-
48 24.576 related
modules
5 471.8592

3.3.4.3 Configuring the Frequency of General PLLs

3.3.44

3.3.4.5

Step1 Make sure the PLL is enabled. If not, refer to section 3.3.4.4 Enabling the PLL to enable the PLL.

Step 2

Step 3
Step 4
Step 5

Step 6

Configure the PLL_OUTPUT_ENABLE bit (bit[27]) of the PLL control register as 0 to disable the output

gate of the PLL because general PLLs are unavailable in the process of frequency modulation.

Configure the N and M factors. (It is not suggested to configure M1 factor)

Write the LOCK_ENABLE bit (bit[29]) of the PLL control register to 0 and then to 1.

Wait for the LOCK bit (bit[28]) of the PLL control register to 1.

Configure PLL_OUTPUT_ENABLE bit (bit[27]) of the PLL control register to 1.

Enabling the PLL

Follow the steps below to enable the PLL:

Step 1

Step 2

Step 3
Step 4
Step 5

Step 6

Configure the N, M, and P factors of the PLL control register.

Write the PLL_ENABLE bit and the LDO_EN bit of the PLL control register to 1, write the
PLL_OUTPUT_GATE bit of the PLL control register to 0.

Write the LOCK_ENABLE bit of the PLL control register to 1.

Wait for the status of the Lock to change to 1.

Delay 20 us.

Write the PLL_OUTPUT_GATE bit of the PLL control register to 1 and then the PLL will be available.

Disabling the PLL

Follow the steps below to disable the PLL:
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Step1 Write the PLL_ENABLE bit (bit[31]) and the LDO_EN bit of the PLL control register to 0.

Step2 Write the LOCK_ENABLE bit (bit[29]) of the PLL control register to 0.

A CAUTION

In the normal use of PLLs, it is unsuggested to enable and disable the PLLs frequently. Turning on and off the
PLLs will cause mutual interference between PLLs, which will affect the stability of the system. When the
clock is unnecessary, you can write 0 to the PLL_OUTPUT _EN bit of the PLL control register to disable the
output gate of the PLL, instead of writing O to the Enable bit to disable the PLL.

3.3.4.6 Configuring Bus Clock

The bus clock supports dynamic switching, but the process of switching needs to follow the following two rules.

e From a higher frequency to a lower frequency: switch the clock source first, and then set the frequency

division factor;

e From a lower frequency to a higher frequency: configure the frequency division factor first, and then

switch the clock source.

3.3.4.7 Configuring Module Clock

For the Bus Gating Reset register of a module, the reset bit is de-asserted first, and then the clock gating bit is

enabled to avoid potential problems caused by the asynchronous release of the reset signal.

For all module clocks except the DDR clock, configure the clock source and frequency division factor first, and
then release the clock gating (that is, set to 1). For the configuration order of the clock source and frequency

division factor, follow the rules below:

e  With the increasing of the clock source frequency, configure the frequency division factor before the clock

source;

e With the decreasing of the clock source frequency, configure the clock source before the frequency

division factor.

3.3.4.8 Implementing Spread Spectrum

The spread spectrum technology is to convert a narrowband signal into a wideband signal. It helps to reduce

the effect of electromagnetic interference (EMI) associated with the fundamental frequency of the signal.
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For the general PLL frequency, the calculation formula is as follows:

N+1+X
P-(MO+1)-(M1+1)

f= -24MHz, 0< X <1

Where,

P is the frequency division factor of module or PLL;

MO is the post-frequency division factor of PLL;

M1 is the pre-frequency division factor of PLL;

N is the frequency doubling factor of PLL;

X is the amplitude coefficient of the spread spectrum.

The parameters N, P, M1, and MO are for the frequency division.

When M1 =0, MO =0, and P = 1 (no frequency division), the calculation formula of PLL frequency can be

simplified as follows:
f=(N+1+X)-24MHz, 0< X <1

i, fol=(N+1+[X,, X,])-24MHz

SDM_BOT =2 X,
WAVE_STEP=2""-(X, =X, )/(24MHz/PREQ)-2

Where, SDM_BOT and WAVE_STEP are bits of the PLL pattern control register, and PREQ is the frequency of

the spread spectrum.

_|_| NOTE

Different PLLs have different calculate formulas, refer to the CTRL register of the corresponding PLL in

section 3.3.6 Register Description.

Configuration Procedure

Follow the steps below to implement the spread spectrum:
Step 1 Configure the control register of the corresponding PLL

a) Calculate the factor N and decimal value X according to the PLL frequency and PLL frequency
formula. Refer to the control register of the corresponding PLL (named PLL xxx_CTRL_REG,

where xxx is the module name) in 3.3.6 Register Description for the corresponding PLL frequency

formula.

b) Write MO, M1, N, and PLL frequency to the PLL control register.
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¢) Configure the SDM_Enable bit (bit[24]) of the PLL control register to 1 to enable the spread

spectrum function.
Step 2 Configure the pattern control register of the corresponding PLL

a) Calculate the SDM_BOT and WAVE_STEP of the pattern control register according to decimal
value X and spread spectrum frequency (the bit[18:17] of the PLL_PAT register)

b) Configure the spread spectrum mode (SPR_FREQ_MODE) to 2 or 3.

c) Ifthe PLL_INPUT_DIV2 of the PLL control register is 1, configure the spread spectrum clock source
select bit (SDM_CLK_SEL) of the PLL pattern control register to 1. Otherwise, configure
SDM_CLK_SEL to the default value 0.

d) Write SDM_BOT, WAVE_STEP, PREQ, SPR_FREQ_MODE, and SDM_CLK_SEL to the PLL pattern
control register, and configure the SIG_DELT_PAT_EN bit (bit[31]) of this register to 1.

Step 3 Delay 20 us

Configuration Example

The following example shows how to configure the spread spectrum frequency as 605.3 MHz to 609.7 MHz.

If M1=0, MO =0, P =1, according to the formula [f,, f;]=(N+1+[X;,X,])-24MHz, you can get:

[605.3,609.7]

24
_ 600+[5.3,9.7]
== 5
=24+1+[5.3/24,9.7/24]

N+1+[X;, X,]=

Obviously,
N =24, X;:=5.3/24,X,=9.7/24
SDM_BOT =21 * X; =0x7111

WAVE_STEP = 247 * (X5 = X1) /(24M/PREQ)*2 = Ox3f; PREQ = 31.5 kHz

If MO =1, M1=0, P = 1, then total frequency division factor is (MO + 1) *1 = 2, so the actual output frequency of
PLLis 1212.1 MHz to 1219.4 MHz.

Similarly, you can get:

N =49,X1=12.1/24, X2 =19.4/24

Then calculate the values of SDM_BOT and WAVE_STEP according to the formulas, and follow the steps

described in Configuration Procedure.
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3.3.5 Register List

Module Name Base Address

CCu 0x02001000

Register Name Offset Description

PLL_CPU_CTRL_REG 0x0000 PLL_CPU Control Register
PLL_DDR_CTRL_REG 0x0010 PLL_DDR Control Register
PLL_PERI_CTRL_REG 0x0020 PLL_PERI Control Register
PLL_VIDEOO_CTRL_REG 0x0040 PLL_VIDEOO Control Register
PLL_VIDEO1_CTRL_REG 0x0048 PLL_VIDEO1 Control Register
PLL_VE_CTRL_REG 0x0058 PLL_VE Control Register
PLL_AUDIOO_CTRL_REG 0x0078 PLL_AUDIOO Control Register
PLL_AUDIO1_CTRL_REG 0x0080 PLL_AUDIO1 Control Register
PLL_DDR_PATO_CTRL_REG 0x0110 PLL_DDR PatternQ Control Register
PLL_DDR_PAT1_CTRL_REG 0x0114 PLL_DDR Patternl Control Register
PLL_PERI_PATO_CTRL_REG 0x0120 PLL_PERI Pattern0 Control Register
PLL_PERI_PAT1_CTRL_REG 0x0124 PLL_PERI Patternl Control Register
PLL_VIDEOO_PATO_CTRL_REG 0x0140 PLL_VIDEOO Pattern0 Control Register
PLL_VIDEOO_PAT1_CTRL_REG 0x0144 PLL_VIDEOO Patternl Control Register
PLL_VIDEO1_PATO_CTRL_REG 0x0148 PLL_VIDEO1 PatternO Control Register
PLL_VIDEO1_PAT1_CTRL_REG 0x014C PLL_VIDEO1 Pattern1 Control Register
PLL_VE_PATO_CTRL_REG 0x0158 PLL_VE Pattern0 Control Register
PLL_VE_PAT1_CTRL_REG 0x015C PLL_VE Patternl Control Register
PLL_AUDIOO_PATO_CTRL_REG 0x0178 PLL_AUDIOO Pattern0 Control Register
PLL_AUDIOO_PAT1_CTRL_REG 0x017C PLL_AUDIOO Patternl Control Register
PLL_AUDIO1_PATO_CTRL_REG 0x0180 PLL_AUDIO1 Pattern0 Control Register
PLL_AUDIO1_PAT1_CTRL_REG 0x0184 PLL_AUDIO1 Patternl Control Register
PLL_CPU_BIAS_REG 0x0300 PLL_CPU Bias Register
PLL_DDR_BIAS_REG 0x0310 PLL_DDR Bias Register
PLL_PERI_BIAS_REG 0x0320 PLL_PERI Bias Register
PLL_VIDEOO_BIAS_REG 0x0340 PLL_VIDEOO Bias Register
PLL_VIDEO1_BIAS_REG 0x0348 PLL_VIDEOL1 Bias Register
PLL_VE_BIAS_REG 0x0358 PLL_VE Bias Register
PLL_AUDIOO_BIAS_REG 0x0378 PLL_AUDIOO Bias Register
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Register Name Offset Description
PLL_AUDIO1_BIAS_REG 0x0380 PLL_AUDIO1 Bias Register
PLL_CPU_TUN_REG 0x0400 PLL_CPU Tuning Register
CPU_AXI_CFG_REG 0x0500 CPU_AXI Configuration Register
CPU_GATING_REG 0x0504 CPU_GATING Configuration Register
PSI_CLK_REG 0x0510 PSI Clock Register

APBO_CLK_REG 0x0520 APBO Clock Register
APB1_CLK_REG 0x0524 APB1 Clock Register
MBUS_CLK_REG 0x0540 MBUS Clock Register

DE_CLK_REG 0x0600 DE Clock Register

DE_BGR_REG 0x060C DE Bus Gating Reset Register
DI_CLK_REG 0x0620 DI Clock Register

DI_BGR_REG 0x062C DI Bus Gating Reset Register
G2D_CLK_REG 0x0630 G2D Clock Register
G2D_BGR_REG 0x063C G2D Bus Gating Reset Register
CE_CLK_REG 0x0680 CE Clock Register

CE_BGR_REG 0x068C CE Bus Gating Reset Register
VE_CLK_REG 0x0690 VE Clock Register

VE_BGR_REG 0x069C VE Bus Gating Reset Register
DMA_BGR_REG 0x070C DMA Bus Gating Reset Register
HSTIMER_BGR_REG 0x073C HSTIMER Bus Gating Reset Register
AVS_CLK_REG 0x0740 AVS Clock Register
DBGSYS_BGR_REG 0x078C DBGSYS Bus Gating Reset Register
PWM_BGR_REG 0x07AC PWM Bus Gating Reset Register
IOMMU_BGR_REG 0x07BC IOMMU Bus Gating Reset Register
DRAM_CLK_REG 0x0800 DRAM Clock Register
MBUS_MAT_CLK_GATING_REG 0x0804 MBUS Master Clock Gating Register
DRAM_BGR_REG 0x080C DRAM Bus Gating Reset Register
SMHCO_CLK_REG 0x0830 SMHCO Clock Register
SMHC1_CLK_REG 0x0834 SMHC1 Clock Register
SMHC2_CLK_REG 0x0838 SMHC2 Clock Register
SMHC_BGR_REG 0x084C SMHC Bus Gating Reset Register
UART_BGR_REG 0x090C UART Bus Gating Reset Register
TWI_BGR_REG 0x091C TWI Bus Gating Reset Register
SPIO_CLK_REG 0x0940 SPIO Clock Register
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Register Name Offset Description

SPI1_CLK_REG 0x0944 SPI1 Clock Register

SPI_BGR_REG 0x096C SPI Bus Gating Reset Register
EMAC_25M_CLK_REG 0x0970 EMAC_25M Clock Register
EMAC_BGR_REG 0x097C EMAC Bus Gating Reset Register
IRTX_CLK_REG 0x09C0 IRTX Clock Register

IRTX_BGR_REG 0x09CC IRTX Bus Gating Reset Register
GPADC_BGR_REG 0x09EC GPADC Bus Gating Reset Register
THS_BGR_REG 0x09FC THS Bus Gating Reset Register
12S1_CLK_REG 0x0A14 1251 Clock Register

12S2_CLK_REG O0x0A18 1252 Clock Register
12S2_ASRC_CLK_REG 0x0A1C 12S2_ASRC Clock Register
12S_BGR_REG 0x0A20 12S Bus Gating Reset Register
OWA_TX_CLK_REG 0x0A24 OWA_TX Clock Register
OWA_RX_CLK_REG 0x0A28 OWA_RX Clock Register
OWA_BGR_REG 0x0A2C OWA Bus Gating Reset Register
DMIC_CLK_REG 0x0A40 DMIC Clock Register
DMIC_BGR_REG 0x0A4C DMIC Bus Gating Reset Register
AUDIO_CODEC_DAC_CLK_REG 0x0A50 AUDIO_CODEC_DAC Clock Register
AUDIO_CODEC_ADC_CLK_REG 0x0A54 AUDIO_CODEC_ADC Clock Register
AUDIO_CODEC_BGR_REG O0x0A5C AUDIO_CODEC Bus Gating Reset Register
USBO_CLK_REG 0x0A70 USBO Clock Register
USB1_CLK_REG 0x0A74 USB1 Clock Register
USB_BGR_REG 0x0A8C USB Bus Gating Reset Register
DPSS_TOP_BGR_REG 0x0ABC DPSS_TOP Bus Gating Reset Register
DSI_CLK_REG 0x0B24 DSI Clock Register

DSI_BGR_REG 0x0B4C DSI Bus Gating Reset Register
TCONLCD_CLK_REG 0x0B60 TCONLCD Clock Register
TCONLCD_BGR_REG 0x0B7C TCONLCD Bus Gating Reset Register
TCONTV_CLK_REG 0x0B80 TCONTV Clock Register
TCONTV_BGR_REG 0x0B9C TCONTV Bus Gating Reset Register
LVDS_BGR_REG O0xO0BAC LVDS Bus Gating Reset Register
TVE_CLK_REG 0x0BBO TVE Clock Register

TVE_BGR_REG 0x0BBC TVE Bus Gating Reset Register
TVD_CLK_REG 0x0BCO TVD Clock Register
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Register Name Offset Description

TVD_BGR_REG 0x0BDC TVD Bus Gating Reset Register
LEDC_CLK_REG 0x0BFO LEDC Clock Register
LEDC_BGR_REG O0xOBFC LEDC Bus Gating Reset Register
CSI_CLK_REG 0x0C04 CSI Clock Register
CSI_MASTER_CLK_REG 0x0C08 CSI Master Clock Register
CSI_BGR_REG 0x0C1C CSI Bus Gating Reset Register
TPADC_CLK_REG 0x0C50 TPADC Clock Register
TPADC_BGR_REG 0x0C5C TPADC Bus Gating Reset Register
RISC_CLK_REG 0x0DO00 RISC Clock Register
RISC_GATING_REG 0x0D04 RISC Gating Configuration Register
RISC_CFG_BGR_REG 0x0D0C RISC_CFG Bus Gating Reset Register
PLL_LOCK_DBG_CTRL_REG 0x0F04 PLL Lock Debug Control Register
FRE_DET_CTRL_REG 0x0F08 Frequency Detect Control Register
FRE_UP_LIM_REG Ox0F0C Frequency Up Limit Register
FRE_DOWN_LIM_REG 0xO0F10 Frequency Down Limit Register
RISC_RST_REG 0x0F20 RISC LOCK RESET Register
CCU_FAN_GATE_REG 0x0F30 CCU FANOUT CLOCK GATE Register
CLK27M_FAN_REG O0xOF34 CLK27M FANOUT Register
PCLK_FAN_REG OxOF38 PCLK FANOUT Register
CCU_FAN_REG 0xO0F3C CCU FANOUT Register

3.3.6 Register Description

3.3.6.1 0x0000 PLL_CPU Control Register (Default Value: 0x4A00_1000)

Offset: 0x0000

Register Name: PLL_CPU_CTRL_REG

Bit Read/Write | Default/Hex

Description

31 R/W 0x0

PLL_EN
PLL Enable

0: Disable

1: Enable

The PLL_CPU= InputFreq*N.

The PLL_CPU output frequency must be in the range from 200
MHz to 3 GHz. And the default value of PLL_CPUX is 408 MHz
when the crystal oscillator is 24 MHz.
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Offset: 0x0000

Register Name: PLL_CPU_CTRL_REG

Bit

Read/Write | Default/Hex

Description

30

R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock Status

0: Unlocked

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

27

R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of the PLL.

26:24

R/W

Ox2

PLL_LOCK_TIME.
PLL Lock Time

The bit indicates the step amplitude from one frequency to
another.

23:16

/

15:8

R/W

0x10

PLL_N
PLLN

N=PLL_N +1

PLL_N is from O to 254.

In application, PLL_N shall be more than or equal to 12.

7:6

R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles
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Offset: 0x0000

Register Name: PLL_CPU_CTRL_REG

Bit

Read/Write | Default/Hex

Description

4:2

/

/

/

1:0

R/W

0x0

PLL_M
PLL_M

M = PLL_FACTOR_M + 1
PLL_FACTOR_M is from O to 3.

Note: The M factor is only for testing.

3.3.6.2 0x0010 PLL_DDR Control Register (Default Value: 0x4800_2301)

Offset: 0x0010

Register Name: PLL_DDR_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

PLL_EN

0: Disable

1: Enable

PLL_DDR = InputFreq*N/M1/MO.

The .default value of PLL_DDR is 432 MHz when the crystal
oscillator is 24 MHz.

30

R/W

Ox1

PLL_LDO_EN
LDO ENABLE
0: Disable
1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock

0: Unlocked

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

27

R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of the PLL.

26:25

/
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Offset: 0x0010

Register Name: PLL_DDR_CTRL_REG

Bit Read/Write | Default/Hex

Description

24 R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable

1: Enable

23:16 | /

/

15:8 | R/W

0x23

PLL_N

PLLN

N=PLL_N +1

PLL_N is from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6 R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

5 R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2 /

/

1 R/W

0x0

PLL/INPUT_DIV2
PLL Input Div M1
M1=PLL_INPUT_DIV2 + 1
PLL_INPUT_DIV2 is from O to 1.

0 R/W

Ox1

PLL_OUTPUT_DIV2

PLL Output Div MO
MO=PLL_OUTPUT_DIV2 +1
PLL_OUTPUT_DIV2 is from O to 1.
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3.3.6.3 0x0020 PLL_PERI Control Register (Default Value: 0x4821_6300)

Offset: 0x0020

Register Name: PLL_PERI_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

PLL_EN
PLL Enable

0: Disable

1: Enable

PLL_PERI(2X) = 24 MHz*N/M/PO
PLL_PERI(1X) = 24 MHz*N/M/P0/2
PLL_PERI(800M) = 24 MHz*N/M/P1.

When the crystal oscillator is 24 MHz, the default frequency of
PLL_PERI(2X) is 1.2 GHz, the default frequency of PLL_PERI(1X) is
600 MHz, and the default frequency of PLL_PERI(800M) is 800
MHz.

The output clock of PLL_PERI(2X) is fixed to 1.2 GHz and not
suggested to change the parameter.

30

R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock

0: Unlocked

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

27

R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25

/
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Offset: 0x0020

Register Name: PLL_PERI_CTRL_REG

Bit Read/Write

Default/Hex

Description

24 R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable

1: Enable

Enable spread spectrum and decimal division.

23 /

/

22:20 | R/W

0x2

PLL_P1

PLL Output Div P1
P1=PLL_OUTPUT_DIV_P1 +1
PLL_OUTPUT_DIV_P1is from O to 7.

19 /

/

18:16 | R/W

Ox1

PLL_PO

PLL Output Div PO
PO=PLL_OUTPUT_DIV_PO + 1
PLL_OUTPUT_DIV_PO is from 0 to 7.

15:8 | R/W

0x63

PLL_N

PLLN

N=PLL_N +1

PLL_Nis from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6 R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

5 R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2 /

/

1 R/W

0x0

PLL_INPUT_DIV2

PLL Input Div M
M1=PLL_INPUT_DIV2 + 1
PLL_INPUT _DIV2isfromOto 1.

/
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3.3.6.4 0x0040 PLL_VIDEOO Control Register (Default Value: 0x4800_6203)

Offset: 0x0040

Register Name: PLL_VIDEOO_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

PLL_EN

PLL Enable

0: Disable

1: Enable

For application,

PLL_VIDEOO(4X)=InputFreq *N/M.

PLL_VIDEQOO(2X)= InputFreq *N/M/2.

PLL_VIDEOO(1X)= InputFreq *N/M/4.

When the HOSC is 24 MHz, the default frequency of
PLL_VIDEOO(4X) is 1188 MHz.

30

R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock

0: Unlocked

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

27

R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25

/

24

R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable

1: Enable

23:16

/
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Offset: 0x0040

Register Name: PLL_VIDEOO_CTRL_REG

Bit Read/Write | Default/Hex

Description

15:8 | R/W

0x62

PLL_N
PLLN

N=PLL_N +1

PLL_Nis from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6 R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

5 R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2 /

/

1 R/W

Ox1

PLL_INPUT_DIV2
PLL Input Div M

M1=PLL_INPUT_DIV_M + 1
PLL_INPUT_DIV_M is from O to 1.

0 R/W

Ox1

PLL_OUTPUT_DIV2

PLL Output Div D (The factor is only for testing)
MO=PLL_OUTPUT DIV_D +1
PLL_OUTPUT_DIV_Dis fromOto 1.

For test, PLL_VIDEOO(4X) =24MHz*N/M/D
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3.3.6.5 0x0048 PLL_VIDEO1 Control Register (Default Value: 0x4800_6203)

Offset: 0x0048

Register Name: PLL_VIDEO1_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

PLL_EN

PLL Enable

0: Disable

1: Enable

For application,

PLL_VIDEO1(4X)=InputFreq *N/M.

PLL_VIDEO1(2X)= InputFreq *N/M/2.

PLL_VIDEO1(1X)= InputFreq *N/M/4.

When the HOSC is 24 MHz, the default frequency of
PLL_VIDEO1(4X) is 1188 MHz.

30

R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock

0: Unlocked

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

27

R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25

/

24

R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable

1: Enable

23:16

/

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

67



@LWIM’EF’

Confidential

Offset: 0x0048

Register Name: PLL_VIDEO1_CTRL_REG

Bit Read/Write | Default/Hex

Description

15:8 | R/W

0x62

PLL_FACTOR_N
PLL FACTOR N
N= PLL_FACTOR_N +1

PLL_FACTOR_ N is from 0 to 254.
In application, PLL_FACTOR_N shall be more than or equal to 12.

7:6 R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

5 R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2 /

/

1 R/W

Ox1

PLL_INPUT_DIV2
PLL Input Div M

M1=PLL_INPUT_DIV_M + 1
PLL_INPUT_DIV_M is from O to 1.

0 R/W

Ox1

PLL_OUTPUT_DIV2

PLL Output Div D.(The factor is only for testing)
MO=PLL_OUTPUT DIV_D +1
PLL_OUTPUT_DIV_Dis fromOto 1.

For test, PLL_VIDEO1(4X) =24MHz*N/M/D
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3.3.6.6 0x0058 PLL_VE Control Register (Default Value: 0x4800_2301)

Offset: 0x0058

Register Name: PLL_VE_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

PLL_EN
PLL Enable

0: Disable

1: Enable

PLL_VE = InputFreq*N/M1/MO.

When the HOSC is 24 MHz, the default frequency of PLL_VE is 432
MHz.

30

R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock

0: Unlocked

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

27

R/W

Ox1

PLL_OUTPUT_GATE

PLL Output Gating Enable

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25

/

24

R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable
1: Enable

23:16

/
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Offset: 0x0058

Register Name: PLL_VE_CTRL_REG

Bit

Read/Write | Default/Hex | Description

15:8

R/W

PLL_N
PLLN

0x23 N=PLL_N +1

PLL_Nis from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6

R/W

PLL_UNLOCK_MDSEL
PLL Unlock Level

0x0 00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

R/W

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

0x0

4:2

/ /

R/W

PLL_INPUT_DIV2

PLL Input Div M1
M1=PLL_INPUT_DIV2 +1
PLL_INPUT_DIV2 is from 0 to 1.

0x0

R/W

PLL_OUTPUT_DIV2

PLL Output Div MO
MO=PLL_OUTPUT_DIV2 +1
PLL_OUTPUT_DIV2 is from O to 1.

Ox1
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3.3.6.7 0x0078 PLL_AUDIOO Control Register (Default Value: 0x4814_5500)

Offset: 0x0078

Register Name: PLL_AUDIOO_CTRL_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

PLL_EN

PLL Enable

0: Disable

1: Enable

PLL_AUDIOO(4X) = 24MHz*N/M1/M0/P
PLL_AUDIOO(2X) = (24MHz*N/M1/MO0)/P/2
PLL_AUDIOO(1X) = (24MHz*N/M1/M0)/P/4
Note: 7.5sN/M0/M1<125 and 12<N

The working frequency range of 24MHz*N/M0/M1 is from 180
MHz to 3.0 GHz.

The default frequency of PLL_AUDIOO(1X) is 24.5714 MHz.

30

R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29

R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28

0x0

LOCK

PLL Lock

0: Unlocked

1: Locked (It indicates that the PLL has been stable.)
Note: The bit is only valid when the bit29 is set to 1.

27

R/W

Ox1

PLL_OUTPUT_GATE

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25

/

24

R/W

0x0

PLL_SDM_EN
PLL SDM Enable
0: Disable

1: Enable

Enable spread spectrum and decimal division.

23:22

/

/
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Offset: 0x0078

Register Name: PLL_AUDIOO_CTRL_REG

Bit Read/Write | Default/Hex

Description

21:16 | R/W

0Ox14

PLL_P
PLL Post-div P

P= PLL_POST DIV_P +1
PLL_POST DIV_Pisfrom O to 63.

15:8 | R/W

0x55

PLL_N

PLLN

N=PLL_N +1

PLL_N is from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6 R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

5 R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2 /

/

1 R/W

0x0

PLL_INPUT_DIV2
PLL Input Div M1
M1=PLL_INPUT_DIV2 + 1
PLL_INPUT_DIV2 is from O to 1.

0 R/W

0x0

PLL_OUTPUT_DIV2

PLL Output Div MO
MO=PLL_OUTPUT_DIV2 +1
PLL_OUTPUT_DIV2 is from O to 1.
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3.3.6.8 0x0080 PLL_AUDIO1 Control Register (Default Value: 0x4841_7F00)

Offset: 0x0080

Register Name: PLL_AUDIO1_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

PLL_EN

PLL Enable

0: Disable

1: Enable

PLL_AUDIO1 = 24MHz*N/M
PLL_AUDIO1(DIV2) = 24MHz*N/M/P0O
PLL_AUDIO1(DIV5) = 24MHz*N/M/P1

The working frequency range of 24 MHz/M*N is from 180 MHz to
3.5 GHz.

The default frequency of PLL_AUDIO1 is 3072 MHz.
The default frequency of PLL_AUDIO1(DIV2) is 1536 MHz.

The default frequency of PLL_AUDIO1(DIVS) is 614.4 MHz (24.576
MHz*25).

30 R/W

Ox1

PLL_LDO_EN
LDO Enable
0: Disable

1: Enable

29 R/W

0x0

LOCK_ENABLE
Lock Enable
0: Disable

1: Enable

28 R

0x0

LOCK

0: Unlocked

1: Locked (It indicates that the PLL has been stable.)
Note: The bit is only valid when the bit29 is set to 1.

27 R/W

Ox1

PLL_OUTPUT_GATE

0: Disable

1: Enable

The bit is used to control the output enable of PLL.

26:25 | /

/

24 R/W

0x0

PLL_SDM_EN
0: Disable
1: Enable

Enable spread spectrum and decimal division.

23 /

/

/
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Offset: 0x0080

Register Name: PLL_AUDIO1_CTRL_REG

Bit Read/Write

Default/Hex

Description

22:20 | R/W

Ox4

PLL_P1

PLL Output Div P1
P1=PLL_OUTPUT_DIV_P1 +1
PLL_OUTPUT_DIV_P1is from O to 7.

19 /

/

18:16 | R/W

Ox1

PLL_PO

PLL Output Div PO
PO=PLL_OUTPUT_DIV_PO +1
PLL_OUTPUT_DIV_PO is from 0 to 7.

15:8 | R/W

Ox7F

PLL_N

PLLN

N=PLL_N +1

PLL_Nis from 0 to 254.

In application, PLL_N shall be more than or equal to 12.

7:6 R/W

0x0

PLL_UNLOCK_MDSEL
PLL Unlock Level

00: 21-29 Clock Cycles
01: 22-28 Clock Cycles
1X: 20-30 Clock Cycles

5 R/W

0x0

PLL_LOCK_MDSEL
PLL Lock Level

0: 24-26 Clock Cycles
1: 23-27 Clock Cycles

4:2 /

/

1 R/W

0x0

PLL_INPUT_DIV2

PLL Input Div M
M=PLL_INPUT_DIV_M +1
PLL_INPUT_DIV_M is from O to 1.

/
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3.3.6.9 0x0110 PLL_DDR Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0110

Register Name: PLL_DDR_PATO_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

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to
1.

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01:32 kHz
10: 32.5 kHz
11: 33 kHz

16:0

R/W

0x0

WAVE_BOT

Wave Bottom

3.3.6.10 0x0114 PLL_DDR Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x0114 Register Name: PLL_DDR_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / / /
DITHER_EN
24 R/W 0x0
Dither Enable
23221 |/ / /
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Offset: 0x0114 Register Name: PLL_DDR_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
FRAC_EN
20 R/W 0x0
Fraction Enable
19:17 | / / /
FRAC_IN
16:0 R/W 0x0
Fraction In

3.3.6.11 0x0120 PLL_PERI Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0120

Register Name: PLL_PERI_PATO_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

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to

1.

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

16:0

R/W

0x0

WAVE_BOT

Wave Bottom
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3.3.6.12 0x0124 PLL_PERI Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x0124 Register Name: PLL_PERI_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / / /

DITHER_EN
24 R/W 0x0

Dither Enable
2321 | / / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /

FRAC_IN
16:0 R/W 0x0

Fraction In

3.3.6.13 0x0140 PLL_VIDEOO Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0140

Register Name: PLL_VIDEOO_PATO_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

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz
1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to
1.
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Offset: 0x0140 Register Name: PLL_VIDEOO_PATO_CTRL_REG

Bit Read/Write | Default/Hex | Description

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

18:17 | R/W 0x0

WAVE_BOT
16:0 R/W 0x0
Wave Bottom

3.3.6.14 0x0144 PLL_VIDEOO Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x0144 Register Name: PLL_VIDEOO_PAT1_CTRL_REG

Bit Read/Write | Default/Hex | Description

31:25 | / 4 /

DITHER_EN
24 R/W 0x0

Dither Enable
23:21 | / / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /

FRAC_IN
16:0 | R/W 0x0

Fraction In

3.3.6.15 0x0148 PLL_VIDEO1 Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0148 Register Name: PLL_VIDEO1_PATO_CTRL_REG

Bit Read/Write | Default/Hex | Description

SIG_DELT_PAT_EN
31 R/W 0x0

Sigma-Delta Pattern Enable
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Offset: 0x0148

Register Name: PLL_VIDEO1_PATO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

30:29

R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to
1.

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

16:0

R/W

0x0

WAVE_BOT

Wave Bottom

3.3.6.16 0x014C PLL_VIDEO1 Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x014C Register Name: PLL_VIDEO1_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / / /

DITHER_EN
24 R/W 0x0

Dither Enable
23:21 |/ / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /
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Offset: 0x014C

Register Name: PLL_VIDEO1_PAT1_CTRL_REG

Bit Read/Write | Default/Hex | Description
FRAC_IN
16:0 R/W 0x0
Fraction In

3.3.6.17 0x0158 PLL_VE Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0158

Register Name: PLL_VE_PATO_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

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to

1.

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

16:0

R/W

0x0

WAVE_BOT

Wave Bottom
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3.3.6.18 0x015C PLL_VE Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x015C Register Name: PLL_VE_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / / /

DITHER_EN
24 R/W 0x0

Dither Enable
2321 | / / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /

FRAC_IN
16:0 R/W 0x0

Fraction In

3.3.6.19 0x0178 PLL_AUDIOO Pattern0 Control Register (Default Value: 0x0000._0000)

Offset: 0x0178

Register Name: PLL_AUDIOO_PATO_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

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz
1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to
1.
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Offset: 0x0178

Register Name: PLL_AUDIOO_PATO_CTRL_REG

Bit Read/Write

Default/Hex

Description

18:17 | R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

16:0 | R/W

0x0

WAVE_BOT

Wave Bottom

3.3.6.20 0x017C PLL_AUDIOO Patternl1 Control Register (Default Value: 0x0000_0000)

Offset: 0x017C Register Name: PLL_AUDIOO_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / 4 /

DITHER_EN
24 R/W 0x0

Dither Enable
23:21 | / / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /

FRAC_IN
16:0 | R/W 0x0

Fraction In

3.3.6.21 0x0180 PLL_AUDIO1 Pattern0 Control Register (Default Value: 0x0000_0000)

Offset: 0x0180

Register Name: PLL_AUDIO1_PATO_CTRL_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

SIG_DELT_PAT_EN
Sigma-Delta Pattern Enable
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Offset: 0x0180

Register Name: PLL_AUDIO1_PATO_CTRL_REG

Bit

Read/Write

Default/Hex

Description

30:29

R/W

0x0

SPR_FREQ_MODE
Spread Frequency Mode
00: DC=0

01: DC=1

10: Triangular(1-bit)

11: Triangular(n-bit)

28:20

R/W

0x0

WAVE_STEP
Wave Step

19

R/W

0x0

SDM_CLK_SEL
SDM Clock Select
0: 24 MHz

1:12 MHz

Note: When the PLL_INPUT_DIV2 is 1, the bit needs to be set to
1.

18:17

R/W

0x0

FREQ
Frequency
00: 31.5 kHz
01: 32 kHz
10: 32.5 kHz
11: 33 kHz

16:0

R/W

0x0

WAVE_BOT

Wave Bottom

3.3.6.22 0x0184 PLL_AUDIO1 Patternl Control Register (Default Value: 0x0000_0000)

Offset: 0x0184 Register Name: PLL_AUDIO1_PAT1_CTRL_REG
Bit Read/Write | Default/Hex | Description
31:25 | / / /

DITHER_EN
24 R/W 0x0

Dither Enable
23:21 |/ / /

FRAC_EN
20 R/W 0x0

Fraction Enable
19:17 | / / /
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Offset: 0x0184 Register Name: PLL_AUDIO1_PAT1_CTRL_REG

Bit Read/Write | Default/Hex | Description

FRAC_IN
16:0 R/W 0x0
Fraction In

3.3.6.23 0x0300 PLL_CPU Bias Register (Default Value: 0x8010_0000)

Offset: 0x0300 Register Name: PLL_CPU_BIAS_REG
Bit Read/Write | Default/Hex | Description
PLL_VCO_RST_IN
31 R/W Ox1
VCO reset in
30:21 | / / /
PLL_CP
20:16 | R/W 0x10
PLL current bias control
15:0 |/ / /

3.3.6.24 0x0310 PLL_DDR Bias Register (Default Value: 0x0003_0000)

Offset: 0x0310 Register Name: PLL_DDR_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 | / / /

PLL_CP
20:16 | R/W 0x3
PLL bias control

15:0 |/ / /

3.3.6.25 0x0320 PLL_PERI Bias Register (Default Value: 0x0003_0000)

Offset: 0x0320 Register Name: PLL_PERI_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 |/ / /

PLL_CP
20:16 | R/W 0x3
PLL bias control

15:0 |/ / /
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3.3.6.26 0x0340 PLL_VIDEOO Bias Register (Default Value: 0x0003_0000)

Offset: 0x0340 Register Name: PLL_VIDEOO_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 |/ / /

PLL_CP
20:16 | R/W 0x3
PLL bias control

15:0 |/ / /

3.3.6.27 0x0348 PLL_VIDEO1 Bias Register (Default Value: 0x0003_0000)

Offset: 0x0348 Register Name: PLL_VIDEO1_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 | / / /

PLL_CP
20:16 | R/W 0x3
PLL bias control

15:0 |/ / /

3.3.6.28 0x0358 PLL_VE Bias Register (Default Value: 0x0003_0000)

Offset: 0x0358 Register Name: PLL_VE_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 | / / /

PLL_CP
20:16 | R/W 0x3
PLL bias control

150 |/ / /

3.3.6.29 0x0378 PLL_AUDIOO Bias Register (Default Value: 0x0003_0000)

Offset: 0x0378 Register Name: PLL_AUDIOO_BIAS_REG

Bit Read/Write | Default/Hex | Description

31:21 |/ / /

PLL_CP
20:16 | R/W 0x3

PLL bias control
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Offset: 0x0378

Register Name: PLL_AUDIOO_BIAS_REG

Bit

Read/Write

Default/Hex

Description

15:0

/

/

/

3.3.6.30 0x0380 PLL_AUDIO1 Bias Register (Default Value: 0x0003_0000)

Offset: 0x0380 Register Name: PLL_AUDIO1_BIAS_REG
Bit Read/Write | Default/Hex | Description
31:21 |/ / /
PLL_CP
20:16 | R/W 0x3
PLL bias control
15:0 |/ / /

3.3.6.31 0x0400 PLL_CPU Tuning Register (Default Value: 0x4440_4000)

Offset: 0x0400 Register Name: PLL_CPU_TUN_REG
Bit Read/Write | Default/Hex | Description
31 / / /
PLL_VCO
30:28 | R/W Ox4
VCO range control
27 / / /
PLL_VCO_GAIN
26:24 | R/W 0x4
KVCO gain control
23 / / /
PLL_CNT_INT
22:16 | R/W 0x40
Counter initial control
PLL_REG_OD
15 R/W 0x0
PLL-REG-ODO for verify
PLL_B_IN
14:8 R/W 0x40
PLL-B-IN [6:0] for verify
PLL_REG_OD1
7 R/W 0x0
PLL-REG-ODL1 for verify
PLL_B_OUT
6:0 R 0x0
PLL-B-OUT [6:0] for verify
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3.3.6.32 0x0510 PSI Clock Register (Default Value: 0x0000_0000)

Offset: 0x0510

Register Name: PSI_CLK_REG

Bit Read/Write | Default/Hex

Description

31:26 | /

/

/

25:24 | R/W

0x0

CLK_SRC_SEL

Clock Source Select

000: HOSC

001: CLK32K

010: CLK16M_RC

011: PLL_PERI(1X)

PSI_CLK = Clock Source/M/N.

Note: The clock select is lack of glitch switching and supports
dynamic configuration.

23:10 | /

/

9:8 R/W

0x0

FACTOR_N

Factor N

00:1

01:2

10:4

11:8

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

7:2 /

/

1:0 R/W

0x0

FACTOR_M

Factor M.

M= FACTOR_M +1
FACTOR_M is from O to 3.

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

3.3.6.33 0x0520 APBO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0520

Register Name: APBO_CLK_REG

Bit Read/Write | Default/Hex

Description

31:26 | /

/

/
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Offset: 0x0520

Register Name: APBO_CLK_REG

Bit

Read/Write

Default/Hex

Description

25:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select

00: HOSC

01: CLK32K

10: PSI_CLK

11: PLL_PERI(1X)

APBO_CLK = Clock Source/M/N.

Note: The clock select is lack of glitch switching and supports
dynamic configuration.

23:10

/

9:8

R/W

0x0

FACTOR_N.

Factor N

00:1

01:2

10: 4

11: 8

Note: The clock division is lack of glitch switching and supports

dynamic configuration.

7:5

/

4:0

R/W

0x0

FACTOR_M
Factor M

M = FACTOR_M+1
FACTOR_M is from 0 to 31.

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

3.3.6.34 0x0524 APB1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0524

Register Name: APB1_CLK_REG

Bit

Read/Write

Default/Hex

Description

31:26

/

/

/
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Offset: 0x0524

Register Name: APB1_CLK_REG

Bit

Read/Write

Default/Hex

Description

25:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select

00: HOSC

01: CLK32K

10: PSI_CLK

11: PLL_PERI(1X)

APB1_CLK = Clock Source/M/N.

Note: The clock select is lack of glitch switching and supports
dynamic configuration.

23:10

/

9:8

R/W

0x0

FACTOR_N

Factor N

00:1

01:2

10: 4

11: 8

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

7:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M = FACTOR_M+1
FACTOR_M is from 0 to 31.

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

3.3.6.35 0x0540 MBUS Clock Register (Default Value: 0xC000_0000)

Offset: 0x0540

Register Name: MBUS_CLK_REG

Bit Read/Write | Default/Hex | Description
31 / / /
MBUS_RST
MBUS Reset
30 R/W Ox1
0: Assert
1: De-assert
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Offset: 0x0540 Register Name: MBUS_CLK_REG

Bit Read/Write | Default/Hex | Description
29:0 |/ / /

1]

— NOTE

The MBUS clock is from the 4 frequency-division of PLL_DDR, and it has the same source with the DRAM clock.

3.3.6.36 0x0600 DE Clock Register (Default Value: 0xC000_0000)

Offset: 0x0600 Register Name: DE_CLK_REG

Bit Read/Write | Default/Hex | Description

DE_CLK_GATING
Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

DE_CLK = Clock Source/M.

30:27 | / / /

CLK_SRC_SEL
Clock Source Select
000: PLL_PERI(2X)

26:24 | R/W 0x0
001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(4X)
011: PLL_AUDIO1(DIV2)
2355 |/ / /
FACTOR_M
Factor M
4:0 R/W 0x0

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

3.3.6.37 0x060C DE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x060C Register Name: DE_BGR_REG

Bit Read/Write | Default/Hex | Description
31:17 |/ / /
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Offset: 0x060C Register Name: DE_BGR_REG
Bit Read/Write | Default/Hex | Description

DE_RST

DE Reset
16 R/W 0x0

0: Assert

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

DE_GATING

DE Gating Clock
0 R/W 0x0

0: Mask

1: Pass

3.3.6.38 0x0620 DI Clock Register (Default Value: 0x0000_0000)

Offset: 0x0620

Register Name: DI_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

DI_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

DI_CLK = Clock Source/M.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
000: PLL_PERI(2X)

001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(4X)
011: PLL_AUDIO1(DIV2)

23:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M = FACTOR_M +1
FACTOR_M is from 0 to 31.
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3.3.6.39 0x062C DI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x062C Register Name: DI_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

DI_RST

DI Reset
16 R/W 0x0

0: Assert

1: DE-assert
15:1 |/ / /

DI_GATING

DI Gating Clock
0 R/W 0x0

0: Mask

1: Pass

3.3.6.40 0x0630 G2D Clock Register (Default Value: 0x0000_0000)

Offset: 0x0630 Register Name: G2D_CLK_REG

Bit Read/Write | Default/Hex | Description

G2D_CLK_GATING

Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

G2D_CLK = Clock Source/M.

30:27 | / / /

CLK_SRC_SEL
Clock Source Select

000: PLL_PERI(2X)

26:24 | R/W 0x0
001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(4X)
011: PLL_AUDIO1(DIV2)
2355 |/ / /
FACTOR_M
Factor M
4:0 R/W 0x0

M= FACTOR_M +1
FACTOR_M is from 0 to 31.
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3.3.6.41 0x063C G2D Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x063C Register Name: G2D_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

G2D_RST

G2D Reset
16 R/W 0x0

0: Assert

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

G2D_GATING

G2D Gating Clock
0 R/W 0x0

0: Mask

1: Pass

3.3.6.42 0x0680 CE Clock Register (Default Value: 0x0000_0000)

Offset: 0x0680

Register Name: CE_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

CE_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

CE_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
00: HOSC

01: PLL_PERI(2X)
10: PLL_PERI(1X)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11:8
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Offset: 0x0680

Register Name: CE_CLK_REG

Bit Read/Write | Default/Hex | Description

7:4 |/ / /
FACTOR_M

3:0 R/W 0x0 ractor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.

3.3.6.43 0x068C CE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x068C Register Name: CE_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

CE_RST

CE Reset
16 R/W 0x0

0: Assert

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

CE_GATING

CE Gating Clock
0 R/W 0x0

0: Mask

1: Pass

3.3.6.44 0x0690 VE Clock Register (Default Value: 0x0000_0000)

Offset: 0x0690

Register Name: VE_CLK_REG

Bit Read/Write

Default/Hex

Description

VE_CLK_GATING

Gating Clock
31 R/W 0x0 0: Clock is OFF

1: Clock is ON

VE_CLK = Clock Source/M.
30:25 | / / /
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Offset: 0x0690

Register Name: VE_CLK_REG

Bit Read/Write | Default/Hex | Description
CLK_SRC_SEL
Clock Source Select
24 R/W 0x0
0: PLL_VE
1: PLL_PERI(2X)
2355 |/ / /
FACTOR_M
Factor M
4:0 R/W 0x0

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

3.3.6.45 0x069C VE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x069C Register Name: VE_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

VE_RST

VE Reset For VE_PROT
16 R/W 0x0

0: Assert

1: DE-assert
15:1 |/ / /

VE_GATING

Gating Clock For VE_PROT
0 R/W 0x0

0: Mask

1: Pass

3.3.6.46 0x070C DMA Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x070C

Register Name: DMA_BGR_REG

Bit Read/Write

Default/Hex

Description

31:17 | /

/

/
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Offset: 0x070C

Register Name: DMA_BGR_REG

Bit

Read/Write

Default/Hex

Description

16

R/W

0x0

DMA_RST
DMA Reset
0: Assert

1: De-assert

15:1

/

R/W

0x0

DMA_GATING
DMA Gating Clock
0: Mask

1: Pass

Note: The working clock is from PSI_CLK.

3.3.6.47 0x073C HSTIMER Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x073C Register Name: HSTIMER_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

HSTIMER_RST

HSTIMER Reset
16 R/W 0x0

0: Assert

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

HSTIMER_GATING

Gating Clock for HSTIMER
0 R/W 0x0

0: Mask

1: Pass
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3.3.6.48 0x0740 AVS Clock Register (Default Value: 0x0000_0000)

Offset: 0x0740 Register Name: AVS_CLK_REG
Bit Read/Write | Default/Hex | Description
AVS_CLK_GATING
Gating Clock
31 R/W 0x0 The AVS_CLK is from HOSC.
0: Clock is OFF
1: Clock is ON
30:0 | / / /

3.3.6.49 0x078C DBGSYS Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x078C Register Name: DBGSYS_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
DBGSYS_RST
16 R/W Ox0 DBGSYS Reset
0: Assert
1: De-assert
15:1 |/ / /
DBGSYS_GATING
Gating Clock for DBGSYS
0 R/W 0x0 The clock of DBGSYS is from HOSC.
0: Mask
1: Pass

3.3.6.50 0x07AC PWM Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x07AC

Register Name: PWM_BGR_REG

Bit Read/Write | Default/Hex | Description
31:17 | / / /
PWM_RST
PWM Reset
16 R/W 0x0
0: Assert
1: De-assert
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Offset: 0x07AC Register Name: PWM_BGR_REG
Bit Read/Write | Default/Hex | Description
15:1 |/ / /
PWM_GATING
Gating Clock for PWM
0 R/W 0x0
0: Mask
1: Pass

3.3.6.51 0x07BC IOMMU Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x07BC Register Name: IOMMU_BGR_REG

Bit Read/Write | Default/Hex | Description

31:1 |/ / /

IOMMU_GATING
Gating Clock for IOMMU
0: Mask

0 R/W 0x0

1: Pass

3.3.6.52 0x0800 DRAM Clock Register (Default Value: 0x8000_0000)

Offset: 0x0800 Register Name: DRAM_CLK_REG

Bit Read/Write | Default/Hex | Description

DRAM_CLK_GATING

Gating Clock

31 R/W 0ox1 DRAM_CLK = Clock Source/M/N.
0: Clock is OFF

1: Clock is ON

30:28 | / / /

SDRCLK_UPD

SDRCLK Configuration 0 Update
0: Invalid

1: Valid

27 R/WAC 0x0
Setting 1 will validate the bit. It will be automatically cleared after

the bit is valid.
Here supports dram req/ack signal. When dram_update is setto 1,
dram_clk_sel/dram_div2/dram_clk1 will be updated.
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Offset: 0x0800

Register Name: DRAM_CLK_REG

Bit

Read/Write

Default/Hex

Description

26:24

R/W

0x0

DRAM_CLK_SEL

Clock Source Select
00: PLL_DDR

01: PLL_AUDIO1(DIV2)
10: PLL_PERI(2X)

11: PLL_PERI(800M)

Note: The clock select is lack of glitch switching and supports
dynamic configuration.

23:10

/

9:8

R/W

0x0

DRAM_DIV2
Factor N
00:1

01:2

10:4

11: 8

7:2

/

1:0

R/W

0x0

DRAM_DIV1

Factor M

M= FACTOR_M +1
FACTOR_M is from O to 3.

Note: The clock division is lack of glitch switching and supports
dynamic configuration.

3.3.6.53 0x0804 MBUS Master Clock Gating Register (Default Value: 0x0000_0000)

Offset: 0x0804

Register Name: MBUS_MAT_CLK_GATING_REG

Bit Read/Write | Default/Hex | Description
31:12 | / / /

RISC_MCLK_EN

Gating MBUS Clock For RISC
11 R/W 0x0

0: Mask

1: Pass
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Offset: 0x0804

Register Name: MBUS_MAT_CLK_GATING_REG

Bit Read/Write | Default/Hex

Description

10 R/W

0x0

G2D_MCLK_EN
Gating MBUS Clock For G2D
0: Mask

1: Pass

/

8 R/W

0x0

CSI_MCLK_EN
Gating MBUS Clock For CSI
0: Mask

1: Pass

7 R/W

0x0

TVIN_MCLK_EN
Gating MBUS Clock For TVIN
0: Mask

1: Pass

6:3 /

/

2 R/W

0x0

CE_MCLK_EN
Gating MBUS Clock For CE
0: Mask

1: Pass

1 R/W

0x0

VE_MCLK_EN
Gating MBUS Clock For VE
0: Mask

1: Pass

0 R/W

0x0

DMA_MCLK_EN
Gating MBUS Clock For DMA
0: Mask

1: Pass

3.3.6.54 0x080C DRAM Bus Gating Reset Register (Default Value: 0x0000_0001)

Offset: 0x080C

Register Name: DRAM_BGR_REG

Bit Read/Write | Default/Hex

Description

31:17 | /

/

/
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Offset: 0x080C

Register Name: DRAM_BGR_REG

Bit Read/Write | Default/Hex

Description

16 R/W

0x0

DRAM_RST
DRAM Reset
0: Assert

1: De-assert

15:1 |/

/

0 R/W

Ox1

DRAM_GATING
Gating Clock for DRAM
0: Mask

1: Pass

3.3.6.55 0x0830 SMHCO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0830

Register Name: SMHCO_CLK_REG

Bit Read/Write | Default/Hex

Description

31 R/W

0x0

SMHCO_CLK_ GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

SMHCO_CLK = Clock Source/M/N.

30:27 | /

/

26:24 | R/W

0x0

CLK_SRC_SEL
Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_PERI(2X)

011: PLL_AUDIO1(DIV2)

Others: Reserved

23:10 | /

/

9:8 R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11:8

7:4 /

/
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Offset: 0x0830

Register Name: SMHCO_CLK_REG

Bit Read/Write | Default/Hex | Description
FACTOR_M
Factor M
3:0 R/W 0x0

M = FACTOR_M +1
FACTOR_M is from 0 to 15.

3.3.6.56 0x0834 SMHC1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0834

Register Name: SMHC1_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

SMHC1_CLK_GATING
Gating Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_PERI(2X)

011: PLL_AUDIO1(DIV2)

Others: Reserved

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: 1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.
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3.3.6.57 0x0838 SMHC2 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0838

Register Name: SMHC2_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

SMHC2_CLK_GATING
Gating Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_PERI(2X)

011: PLL_PERI(800M)
100: PLL_AUDIO1(DIV2)

Others: Reserved

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: 1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.

3.3.6.58 0x084C SMHC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x084C

Register Name: SMHC_BGR_REG

Bit

Read/Write | Default/Hex

Description

31:19

/

/

/
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Offset: 0x084C

Register Name: SMHC_BGR_REG

Bit Read/Write

Default/Hex

Description

18 R/W

0x0

SMHC2_RST
SMHC2 Reset
0: Assert

1: De-assert

17 R/W

0x0

SMHC1_RST
SMHC1 Reset
0: Assert

1: De-assert

16 R/W

0x0

SMHCO_RST
SMHCO Reset
0: Assert

1: De-assert

15:3 |/

/

2 R/W

0x0

SMHC2_GATING
Gating Clock for SMHC2
0: Mask

1: Pass

1 R/W

0x0

SMHC1_GATING
Gating Clock for SMHC1
0: Mask

1: Pass

0 R/W

0x0

SMHCO_GATING
Gating Clock for SMHCO
0: Mask

1: Pass

3.3.6.59 0x090C UART Bus Gating Reset Register (Default Value: 0x0000_0000)

_|_| NOTE

The clock of the UART is from APB1.
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Offset: 0x090C

Register Name: UART_BGR_REG

Bit

Read/Write

Default/Hex

Description

31:22

/

/

/

21

R/W

0x0

UART5_RST
UARTS5 Reset
0: Assert

1: De-assert

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

UART1_RST
UART1 Reset
0: Assert

1: De-assert

16

R/W

0x0

UARTO_RST
UARTO Reset
0: Assert

1: De-assert

15:6

/

R/W

0x0

UART5_GATING
Gating Clock for UART5
0: Mask

1: Pass

R/W

0x0

UART4_GATING
Gating Clock for UART4
0: Mask

1: Pass
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Offset: 0x090C

Register Name: UART_BGR_REG

Bit Read/Write

Default/Hex

Description

3 R/W

0x0

UART3_GATING
Gating Clock for UART3
0: Mask

1: Pass

2 R/W

0x0

UART2_GATING
Gating Clock for UART2
0: Mask

1: Pass

1 R/W

0x0

UART1_GATING
Gating Clock for UART1
0: Mask

1: Pass

0 R/W

0x0

UARTO_GATING
Gating Clock for UARTO
0: Mask

1: Pass

3.3.6.60 0x091C TWI Bus Gating Reset Register (Default Value: 0x0000_0000)

_L_| NOTE

The clock of the TWI is from APB1.

Offset: 0x091C Register Name: TWI_BGR_REG
Bit Read/Write | Default/Hex | Description
31:20 | / / /
TWI3_RST
TWI3 Reset
19 R/W 0x0
0: Assert
1: De-assert
TWI2_RST
TWI2 Reset
18 R/W 0x0
0: Assert
1: De-assert
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Offset: 0x091C

Register Name: TWI_BGR_REG

Bit

Read/Write | Default/Hex

Description

17

R/W

0x0

TWI1_RST
TWI1 Reset
0: Assert

1: De-assert

16

R/W

0x0

TWIO_RST
TWIO Reset
0: Assert

1: De-assert

15:4

/

R/W

0x0

TWI3_GATING
Gating Clock for TWI3
0: Mask

1: Pass

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

3.3.6.61 0x0940 SPI0 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0940

Register Name: SPI0_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

SPIO_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

SCLK = Clock Source/M/N.
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Offset: 0x0940

Register Name: SPI0_CLK_REG

Bit Read/Write

Default/Hex

Description

30:27 | /

/

/

26:24 | R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_PERI(2X)

011: PLL_AUDIO1(DIV2)
100: PLL_AUDIO1(DIV5)

Others: Reserved

23:10 | /

/

9:8 R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11: 8

7:4 /

/

3:0 R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.

3.3.6.62 0x0944 SPI1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0944

Register Name: SPI1_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/M/N.

30:27 | /

/
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Offset: 0x0944

Register Name: SPI1_CLK_REG

Bit

Read/Write

Default/Hex

Description

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_PERI(2X)

011: PLL_AUDIO1(DIV2)
100: PLL_AUDIO1(DIV5)
Others: /

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10:4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.

3.3.6.63 0x096C SPI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x096C Register Name: SPI_BGR_REG
Bit Read/Write | Default/Hex | Description
31:18 | / / /

SPI1_RST

SPI1 Reset
17 R/W 0x0

0: Assert

1: De-assert

SPIO_RST

SPI0 Reset
16 R/W 0x0

0: Assert

1: De-assert
15:22 |/ / /
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Offset: 0x096C Register Name: SPI_BGR_REG

Bit Read/Write | Default/Hex | Description

SPI1_GATING
Gating Clock for SPI1
0: Mask

1 R/W 0x0

1: Pass

SPI0_GATING
Gating Clock for SPIO
0: Mask

0 R/W 0x0

1: Pass

3.3.6.64 0x0970 EMAC_25M Clock Register (Default: 0x0000_0000)

Offset: 0x0970 Register Name: EMAC_25M_CLK_REG

Bit Read/Write | Default/Hex | Description

EMAC_25M_CLK_GATING
Gating Special Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

CLK = PLL_PERI(1X)/24 = 25 MHz

EMAC_25M_CLK_SRC_GATING
Gating the Source Clock of Special Clock

30 R/W 0x0 It'is for low power design.
0: Clock is OFF
1: Clock is ON

29:0 |/ / /

3.3.6.65 0x097C EMAC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x097C Register Name: EMAC_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
EMAC_RST
EMAC Reset
16 R/W 0x0
0: Assert
1: De-assert
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Offset: 0x097C Register Name: EMAC_BGR_REG
Bit Read/Write | Default/Hex | Description
15:1 |/ / /
EMAC_GATING
Gating Clock for EMAC
0 R/W 0x0
0: Mask
1: Pass

3.3.6.66 0x09CO IRTX Clock Register (Default: 0x0000_0000)

Offset: 0x09CO

Register Name: IRTX_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

IRTX_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

IRTX_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
0: HOSC

1: PLL_PERI(1X)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11: 8

7:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.
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3.3.6.67 0x09CC IRTX Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x09CC Register Name: IRTX_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

IRTX_RST

IRTX Reset
16 R/W 0x0

0: Assert

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

IRTX_GATING

Gating Clock for IRTX
0 R/W 0x0

0: Mask

1: Pass

3.3.6.68 0x09EC GPADC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: OX09EC Register Name: GPADC_BGR_REG

Bit Read/Write | Default/Hex | Description

31:47 | / / /
GPADC_RST
GPADC Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /

GPADC_GATING
Gating Clock For GPADC
0: Mask

0 R/W 0x0

1: Pass

3.3.6.69 0x09FC THS Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x09FC Register Name: THS_BGR_REG

Bit Read/Write | Default/Hex | Description

31:17 | / / /
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Offset: 0x09FC Register Name: THS_BGR_REG
Bit Read/Write | Default/Hex | Description
THS_RST
THS Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
THS_GATING
Gating Clock For THS
0 R/W 0x0
0: Mask
1: Pass

3.3.6.70 0x0A14 12S/PCML1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A14

Register Name: 12S/PCM1_CLK_REG

Bit

Read/Write | Default/Hex

Description

31

R/W

0x0

12S/PCM1_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

12S/PCM1_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
00: PLL_AUDIOO(1X)
01: PLL_AUDIOO0(4X)
10: PLL_AUDIO1(DIV2)
11: PLL_AUDIO1(DIV5)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: /1

01: /2

10: /4

11: /8

7:5

/
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Offset: 0x0A14

Register Name: 125/PCM1_CLK_REG

Bit Read/Write

Default/Hex

Description

4:0 R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

3.3.6.71 0x0A18 12S/PCM2 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A18

Register Name: 12S/PCM2_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

12S/PCM2_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

12S/PCM2_CLK = Clock Source/M/N.

30:27 | /

/

26:24 | R/W

0x0

CLK_SRC_SEL

Clock Source Select
00: PLL_AUDIOO0(1X)
01: PLL_AUDIOO0(4X)
10: PLL_AUDIO1(DIV2)
11: PLL_AUDIO1(DIV5)

23:10 | /

/

9:8 R/W

0x0

FACTOR_N
Factor N
00: /1

01: /2

10: /4
11:/8

7:5 /

/

4:0 R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.
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3.3.6.72 0x0A1C 12S/PCM2_ASRC Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A1C

Register Name: 125/PCM2_ASRC_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

12S/PCM2_ASRC_CLK_GATING
Gating Clock

0: Clock is OFF

1: Clock is ON

12S/PCM2_ASRC_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
00: PLL_AUDIOO0(4X)
01: PLL_PERI(1X)

10: PLL_AUDIO1(DIV2)
11: PLL_AUDIO1(DIV5)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: /1

01: /2

10: /4
11:/8

7:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M = FACTOR_M +1
FACTOR_M is from 0 to 31.

3.3.6.73 0x0A20 12S/PCM Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0A20

Register Name: 12S/PCM_BGR_REG

Bit

Read/Write

Default/Hex

Description

31:19

/

/

/
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Offset: 0x0A20

Register Name: 125/PCM_BGR_REG

Bit

Read/Write

Default/Hex

Description

18

R/W

0x0

12S/PCM2_RST
12S/PCM2 Reset
0: Assert

1: De-assert

17

R/W

0x0

12S/PCM1_RST
12S/PCM1 Reset
0: Assert

1: De-assert

16:3

/

R/W

0x0

12S/PCM2_GATING
Gating Clock for 125/PCM2
0: Mask

1: Pass

R/W

0x0

12S/PCM1_GATING
Gating Clock for 125/PCM1
0: Mask

1: Pass

/

3.3.6.74 0x0A24 OWA_TX Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A24

Register Name: OWA_TX_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

OWA_TX_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

OWA_TX_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
00: PLL_AUDIOO(1X)
01: PLL_AUDIOO0(4X)
10: PLL_AUDIO1(DIV2)
11: PLL_AUDIO1(DIV5)
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Offset: 0x0A24

Register Name: OWA_TX_CLK_REG

Bit

Read/Write

Default/Hex

Description

23:10

/

/

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: /1

01: /2

10: /4
11:/8

7:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

3.3.6.75 0x0A28 OWA_RX Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A28

Register Name: OWA_RX_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

OWA_RX_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

OWA_RX_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: PLL_PERI(1X)

001: PLL_AUDIO1(DIV2)
010: PLL_AUDIO1(DIV5)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: /1

01: /2

10: /4

11: /8
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Offset: 0x0A28 Register Name: OWA_RX_CLK_REG

Bit Read/Write | Default/Hex | Description

7:5 / / /
FACTOR_M
Factor M
4:0 R/W 0x0

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

3.3.6.76 0x0A2C OWA Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0A2C Register Name: OWA_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 | / / /

OWA_RST

OWA Reset
16 R/W 0x0

0: Assert

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

OWA_GATING

Gating Clock for OWA
0 R/W 0x0

0: Mask

1: Pass

3.3.6.77 0x0A40 DMIC Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A40 Register Name: DMIC_CLK_REG

Bit Read/Write | Default/Hex | Description

DMIC_CLK_GATING

Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

DMIC_CLK = Clock Source/M/N.

30:27 | / / /
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Offset: 0x0A40 Register Name: DMIC_CLK_REG

Bit Read/Write | Default/Hex | Description

CLK_SRC_SEL

Clock Source Select
26:24 | R/W 0x0 00: PLL_AUDIOO(1X)
01: PLL_AUDIO1(DIV2)
10: PLL_AUDIO1(DIV5)

23:10 | / / /

FACTOR_N

Factor N

00: /1

01: /2

10: /4

11:/8

7:5 / / /

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from O to 31.

9:8 R/W 0x0

4:0 R/W 0x0

3.3.6.78 0x0A4C DMIC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0A4C Register Name: DMIC_BGR_REG

Bit Read/Write | Default/Hex | Description

31:17 | / / /

DMIC_RST

DMIC Reset
16 R/W 0x0
0: Assert

1: De-assert

15:1 |/ / /

DMIC_GATING

Gating Clock for DMIC
0: Mask

0 R/W 0x0

1: Pass
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3.3.6.79 0x0A50 AUDIO_CODEC_DAC Clock Register (Default Value: 0x0000_0000)

Offset: 0xOA50

Register Name: AUDIO_CODEC_DAC_CLK_REG

Bit

Read/Write | Default/Hex | Description

31

R/W

AUDIO_CODEC_DAC_CLK_GATING

Gating Clock

0x0 0: Clock is OFF

1: Clock is ON

AUDIO_CODEC_DAC_CLK = Clock Source/M/N.

30:27

/ /

26:24

R/W

CLK_SRC_SE

Clock Source Select
0x0 00: PLL_AUDIOO0(1X)
01: PLL_AUDIO1(DIV2)
10: PLL_AUDIO1(DIV5)

23:10

/ /

9:8

R/W

FACTOR_N
Factor N
00: /1
01:/2

10: /4
11:/8

0x0

7:5

/ /

4:0

R/W

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 31.

0x0

3.3.6.80 0x0A54 AUDIO_CODEC_ADC Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A54

Register Name: AUDIO_CODEC_ADC_CLK_REG

Bit

Read/Write | Default/Hex | Description

31

R/W

AUDIO_CODEC_ADC_CLK_GATING

Gating Clock

0x0 0: Clock is OFF

1: Clock is ON

AUDIO_CODEC_ADC_CLK = Clock Source/M/N.
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Offset: 0x0A54

Register Name: AUDIO_CODEC_ADC_CLK_REG

Bit

Read/Write

Default/Hex

Description

30:27

/

/

/

26:24

R/W

0x0

CLK_SRC_SE

Clock Source Select
00: PLL_AUDIOO0(1X)
01: PLL_AUDIO1(DIV2)
10: PLL_AUDIO1(DIV5)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00: /1
01:/2

10: /4
11:/8

7:5

/

4:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from O to 31.

3.3.6.81 0x0A5C AUDIO_CODEC Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0xOA5C Register Name: AUDIO_CODEC_BGR_REG
Bit Read/Write | Default/Hex | Description
31117 |/ / /
AUDIO_CODEC_RST
AUDIO_CODEC Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 |/ / /
AUDIO_CODEC_GATING
Gating Clock For AUDIO_CODEC
0 R/W 0x0
0: Mask
1: Pass
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3.3.6.82 0x0A70 USBO Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A70

Register Name: USBO_CLK_REG

Bit Read/Write

Default/Hex

Description

31 R/W

0x0

USBO_CLKEN
Gating Special Clock For OHCIO
0: Clock is OFF
1: Clock is ON

30 R/W

0x0

USBPHYO_RSTN
USB PHYO Reset
0: Assert

1: De-assert

29:26 | /

/

25:24 | R/W

0x0

USBO_CLK12M_SEL

OHCIO 12M Source Select

00: 12M divided from 48 MHz
01: 12M divided from 24 MHz
10: RTC_32K

11:/

23.0 |/

/

3.3.6.83 0x0A74 USB1 Clock Register (Default Value: 0x0000_0000)

Offset: 0x0A74 Register Name: USB1_CLK_REG
Bit Read/Write | Default/Hex | Description

USB1_CLKEN

Gating Special Clock For OHCI1
31 R/W 0x0

0: Clock is OFF

1: Clock is ON

USBPHY1_RSTN

USB PHY1 Reset
30 R/W 0x0

0: Assert

1: De-assert
29:26 | / / /
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Offset: 0x0A74 Register Name: USB1_CLK_REG

Bit Read/Write | Default/Hex | Description

USB1_CLK12M_SEL
OHCIO 12M Source Select
00: 12M divided from 48 MHz

25:24 | R/W 0x0
01: 12M divided from 24 MHz
10: RTC_32K
11:/

23:.0 |/ / /

3.3.6.84 0x0A8C USB Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0OxOA8C Register Name: USB_BGR_REG

Bit Read/Write | Default/Hex | Description

31:25 |/ / /

USBDRDO_RST
USBDRDO Reset
0: Assert

24 R/W 0x0

1: De-assert

23:22 |/ / /

USBEHCI1_RST

USBEHCI1 Reset
21 R/W 0x0
0: Assert

1: De-assert

USBEHCIO_RST
USBEHCIO Reset
0: Assert

20 R/W 0x0

1: De-assert

19:18 |/ / /

USBOHCI1_RST
USBOHCI1 Reset
0: Assert

17 R/W 0x0

1: De-assert

USBOHCIO_RST

USBOHCIO Reset
16 R/W 0x0
0: Assert

1: De-assert
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Offset: 0xOA8C Register Name: USB_BGR_REG

Bit Read/Write | Default/Hex | Description

15:9 / / /

USBDRDO_GATING

Gating Clock For USBDRDO
0: Mask

8 R/W 0x0

1: Pass

7:6 / / /

USBEHCI1_GATING

Gating Clock For USBEHCI1
0: Mask

5 R/W 0x0

1: Pass

USBEHCIO_GATING
Gating Clock For USBEHCIO
0: Mask

4 R/W 0x0

1: Pass

3:2 / / /

USBOHCI1_GATING

Gating Clock For USBOHCI1
0: Mask

1 R/W 0x0

1: Pass

USBOHCIO_GATING
Gating Clock For USBOHCIO
0: Mask

0 R/W 0x0

1: Pass

3.3.6.85 0xOABC DPSS_TOP Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0OXOABC Register Name: DPSS_TOP_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 / / /

DPSS_TOP_RST
DPSS_TOP Reset

16 R/W 0x0

0: Assert

1: De-assert
15:1 / / /
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Offset: 0OXOABC

Register Name: DPSS_TOP_BGR_REG

Bit Read/Write | Default/Hex | Description
DPSS_TOP_GATING
Gating Clock For DPSS_TOP
0 R/W 0x0
0: Mask
1: Pass

3.3.6.86 0x0B24 DSI Clock Register (Default Value: 0x0000_0000)

Offset: 0x0B24

Register Name: DSI_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

DSI_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

DSI_CLK = Clock Source/M.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL

Clock Source Select
000: HOSC

001: PLL_PERI(1X)

010: PLL_VIDEOO(2X)
011: PLL_VIDEO1(2X)
100: PLL_AUDIO1(DIV2)

23:4

/

3:0

R/W

0x0

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.

3.3.6.87 0x0B4C DSI Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0B4C

Register Name: DSI_BGR_REG

Bit

Read/Write

Default/Hex

Description

31:17

/

/

/
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Offset: 0x0B4C Register Name: DSI_BGR_REG
Bit Read/Write | Default/Hex | Description
DSI_RST
DSI Reset
16 R/W 0x0
0: Assert
1: De-assert
15:1 / / /
DSI_GATING
Gating Clock For DSI
0 R/W 0x0
0: Mask
1: Pass

3.3.6.88 0x0B60 TCONLCD Clock Register (Default Value: 0x0000_0000)

Offset: 0x0B60

Register Name: TCONLCD_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

TCONLCD_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

TCONLCD_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
000: PLL_VIDEOO(1X)
001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(1X)
011: PLL_VIDEO1(4X)
100: PLL_PERI(2X)

101: PLL_AUDIO1(DIV2)

23:10

/

9:8

R/W

0x0

FACTOR_N
Factor N
00:1

01:2

10: 4

11:8
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Offset: 0x0B60 Register Name: TCONLCD_CLK_REG
Bit Read/Write | Default/Hex | Description
7:4 / / /
FACTOR_M
Factor M
3:0 R/W 0x0
M= FACTOR_M +1.
FACTOR_M is from O to 15.

3.3.6.89 0x0B7C TCONLCD Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0B7C Register Name: TCONLCD_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /

TCONLCD_RST

TCON LCD Reset
16 R/W 0x0

0: Assert

1: DE-assert
151 |/ / /

TCONLCD. GATING

Gating Clock For TCON LCD
0 R/W 0x0

0: Mask

1: Pass

3.3.6.90 0x0B80 TCONTYV Clock Register (Default Value: 0x0000_0000)

Offset: 0x0B80 Register Name: TCONTV_CLK_REG

Bit Read/Write | Default/Hex | Description

TCONTV_CLK_GATING

Gating Clock

31 R/W 0x0 0: Clock is OFF

1: Clock is ON

TCONTV_CLK = Clock Source/M/N.

30:27 |/ / /
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Offset: 0x0B80 Register Name: TCONTV_CLK_REG
Bit Read/Write | Default/Hex | Description
CLK_SRC_SEL
Clock Source Select
000: PLL_VIDEOO(1X)
2620 | Rpw 0x0 001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(1X)
011: PLL_VIDEO1(4X)
100: PLL_PERI(2X)
101: PLL_AUDIO1(DIV2)
23:10 |/ / /
FACTOR_N
Factor N
9:8 R/W 0x0 00:1
01:2
10: 4
11:8
74 |/ / /
FACTOR_M
3:0 R/W 0x0 Facg ™
M= FACTOR_M +1
FACTOR_M is from 0 to 15.

3.3.6.91 0x0B9C TCONTV Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0x0B9C Register Name: TCONTV_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
TCONTV_RST
TCONTV Reset
16 R/W 0x0
0: Assert
1: DE-assert
15:1 / / /
TCONTV_GATING.
Gating Clock For TCONTV
0 R/W 0x0
0: Mask
1: Pass
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3.3.6.92 0xOBAC LVDS Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0OXOBAC Register Name: LVDS_BGR_REG
Bit Read/Write | Default/Hex | Description
31:17 |/ / /
LVDSO_RST
16 R/W 0x0 LVDSO Reset
0: Assert
1: De-assert
150 |/ / /

3.3.6.93 0x0BBO TVE Clock Register (Default Value: 0x0000_0000)

Offset: 0xOBBO

Register Name: TVE_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

TVE_CLK_GATING

Gating Clock

0: Clock is OFF

1: Clock is ON

TVE_CLK = Clock Source/M/N.

30:27

/

26:24

R/W

0x0

CLK_SRC_SEL
Clock Source Select
000: PLL_VIDEOO(1X)
001: PLL_VIDEOO(4X)
010: PLL_VIDEO1(1X)
011: PLL_VIDEO1(4X)
100: PLL_PERI(2X)

101: PLL_AUDIO1(DIV2)

23:10

/
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Offset: 0xOBBO Register Name: TVE_CLK_REG

Bit Read/Write | Default/Hex | Description

FACTOR_N

Factor N

00:1

01:2

10: 4

11: 8

7:4 / / /

FACTOR_M

Factor M

M= FACTOR_M +1
FACTOR_M is from 0 to 15.

9:8 R/W 0x0

3:0 R/W 0x0

3.3.6.94 0xOBBC TVE Bus Gating Reset Register (Default Value: 0x0000_0000)

Offset: 0xOBBC Register Name: TVE_BGR_REG

Bit Read/Write | Default/Hex | Description

31:18 |/ / /

TVE_RST
TVE Reset
0: Assert

17 R/W 0x0

1: DE-assert

TVE_TOP_RST
TVE_TOP Reset
0: Assert

16 R/W 0x0

1: DE-assert

1522 |/ / /

TVE_GATING

Gating Clock For TVE
0: Mask

1 R/W 0x0

1: Pass

TVE_TOP_GATING
Gating Clock For TVE_TOP
0: Mask

0 R/W 0x0

1: Pass
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3.3.6.95 0x0BCO TVD Clock Register (Default Value: 0x0000_0000)

Offset: 0xOBCO

Register Name: TVD_CLK_REG

Bit

Read/Write

Default/Hex

Description

31

R/W

0x0

