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The Smart Control and Display Processor Datasheet

Key Features

Processor
e XuanTie C907 RISC-V CPU

Memory
e SiP 16-bit PSRAM, up to 16MB
e SPIFlash

Video Engine

e Imagedecoding
- JPEG, Maximum resolution: 16384x16384
- PNG, Maximum resolution: 2048x2048
e Video encoding
- JPEG/MJPEG up to 1280x720@30fps
- Maximum resolution: 8192x8192

Display Engine

e Allwinner Awonderl.1 Lite post processing for
an excellent display experience

e Supports de-interlace (DI) up to 720p@60fps

e Supports G2D hardware accelerator including

rotate and mixer functions

Video Output

e 1 x RGB888 output

1280x720@60fps

interface up to

e Single link LVDS interface up to
1366x768@60fps

e 4-lane MIPI  DSI interface up to
1280x800@60fps

Audio

e 1xDAC

e Analog audio interface: DACOUT
e Digital audio interfaces: 12S/PCM, OWA OUT

Peripherals Interfaces
e USB2.0DRDx1

e SDIO2.0
e SPIx?2

e UARTx6
o TWIx3
e CANx2

o 4-chPWMx1

e PWM_BLx2

e |R_RXx1

e 1-chGPADCx1
e 4-chTPADCx1

Security Subsystem
e Integrated 512 bits eFuse storage space

Device Summary
e QFN68, Tmmx 7mm
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About This Document

Purpose and Scope

The documentation describes features of each module, pin/signal characteristics, current
consumption, interface timing, thermal and package of the F1102MX family. For details about
register descriptions of each module, see the F101_User_Manual.

Intended Audience
The document is intended for:

e Hardware designers and maintenance personnel for electronics

e Sales personnel for electronic parts and components

Related Documentation

For a complete listing of related documentation and development-support tools for the device,
contact the Allwinner FAE or access the Allwinner Customer Service Platform by visiting
https://open.allwinnertech.com/.

Revision Number Definition

Revision 0.10-0.1x

This document is released based on the experimental sample(s). Therefore, it may be modified,
calibrated and supplemented hereafter.

All statements, information and recommendations in this document do not constitute any
express or implied representation or warranty (including, but not limited to, the warranties of
fitness for a particular. purpose, merchantability, non-infringement, and accuracy and
completeness of the document). Allwinner shall not be liable for any person's use of such
information or/and this document.

If you have any questions about the document, please contact us to confirm and obtain the
latest version.

Conventions

Symbol Conventions

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

Symbol Description
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Symbol

Description

A CAUTION

A caution means that damage to equipment is possible.

[[:[:]] NOTE

Provides additional information to emphasize or supplement
important points of the main text.

Table Content Conventions

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

Symbol

Description

The cell is blank.

Numerical System

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

Type Symbol Value
K 1024
Data capacity M 1,048,576
G 1,073,741,824
k 1000
Frequency, data rate M 1,000,000
G 1,000,000,000
FT/QA/QC Test
AllAllwinner chips provided for clients have passed the following tests.
Testltem | Description
FT test is the finished product testing after the chip is packaged, and itis a
FT Test . i
functional test of all modules for each produced chip.
QA test is a system-level sampling test for good-quality chips. According to the
OA Test application level of the chip, a certain percentage of good-quality chips are
selected for system-level testing to make the chip work in a typical application
scenario, and judge whether the chip works normally in this scenario.
QC test is a module-level sampling test for good-quality chips. According to the
OC Test chip application level, a certain percentage of good-quality chips are selected for
module-level functional testing to monitor whether the chip production process
is normal.
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1 Overview

The F101 is a high-performance and smart control SoC, integrating a domestic RISC-V CPU
instruction set processor. It features a built-in PSRAM controller and is equipped with a powerful
G2D image acceleration module, JPEG/PNG hardware decoding module, and a variety of

peripheral interfaces.

The F101 supports multiple display interfaces, including RGB, MIPI-DSI, LVDS and QSPI. This
series is suitable for industrial HMI screens, serial port displays, smart home appliances, and

other applications.

Figure 1-1 System Block Diagram

Audio XuanTie C907 RISC-V CPU

|-cache 32 KB D-cache 16 KB
Audio Codec

i i Internal System
125/PCM x1 Display Engine Yy

CCU
PLIC
Video Output
Graphic 2D DMA
4-lane MIPI DSI
Thermal Sensor

RGB888x 1 Video Engine
Video Decoding Uiy
i i JPEG,PNG
Single link LVDS [N E—

Video Encoding Soinlock
Memory JPEG/MJPEG PN

PSRAM
SPI Flash Crypto Engine Security ID

Connectivity

USB2.0DRD
SDI102.0
SPIx2
TWIx3
CANx 2

UART x 6

GPADC (1-ch) x 1

TPADC(4-ch) x 1

PWM (4-ch) x 1

PWM_BL x 2

IR RXx 1
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2  Ordering Information
F101 series contains the following devices:
Features F101S2-XXX F101S3-CXX
Memory SiP 16-bit 8MB PSRAM SiP 16-bit 16MB PSRAM
CAN / CAN x 2

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 14
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3 Features
3.1 Processors
e XuanTie C907 RISC-V CPU
e 32KBl-cache + 16 KB D-cache
3.2 Memory
3.2.1 Boot ROM (BROM)
e Supports system boot from the following devices:
- SDhCard
- SPINOR Flash (Quad Mode or Single Mode)
- SPI NAND Flash (Quad Mode or Single Mode)
e Supports mandatory upgrade process through USB
e Supports GPIO pin and eFuse module to select the boot media type
3.2.2 LS-PSRAM
e  SiP 16-bit 8MB PSRAM (F10152-XXX), up to 233MHz
e SiP 16-bit 16MB PSRAM (F10153-CXX), up to 250MHz
3.2.3 SD/MMC Host Controller (SMHC)
e Two SD/MMC Host Controller (SMHC) interfaces
- SMHCO supports up.to SD3.0(recommended), SDI02.0
-~ SMHC2 supports up SD 2.0 or MMC (Verson3.3 to 4.41)(recommended)
e The SMHCO supports the following:
- 1-bit or 4-bit data width
- Maximum performance:
» SDR mode 50 MHz@3.3 V10 pad
e The SMHC2 supports the following:
- 1-bit or 4-bit data width
- Maximum performance:
» DDRmode 50 MHz@3.3V 10 pad
» SDRmode 50 MHz@3.3V 10 pad
Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 15



@ LWIWER
Confidential

e Supports block size of 1 to 65535 bytes
e Supports hardware CRC generation and error detection
e Internal 1024-Bytes TX FIFO

e Supports descriptor-based internal DMA controller

3.2.4 SPI Flash Controller (SPIF)

e Supports multiple SPI mode
- Standard SPI(3-Wire/4-Wire SPI)
- Dual-Output/Dual-Input SPI/ Dual I/0O SPI
- Quad-Output/Quad-Input SPI/Quad I/0/QPI
- 3wire SPl with programmable serial data frame length: 1bit to 32bits
e Supports XIP mode of operation for executing code from FLASH memory
e Supports for STR mode and DTR mode, and DTR Supports DQS signal.
e High Speed Clock Frequency
- 100MHz for STR Mode
- 100MHz for DTR Mode
e Software Write Protection
- Write protect all/portion of memory via software
- Top/Bottom Block protection
e Programmable delays between transactions
e Supports Data Sample Mode: Mode0, Model, Mode2 and Mode3
e Support Control signal config
- Upto four chip selects to support multiple peripherals
- Polarity and phase of the Chip Select (SPIF_CS) and SPI Clock (SPIF_CLK) are
configurable
e Support data scramb/descramb
e Support byte transfer
e Support private DMA, support chain transmission, descriptor length is 8 words

3.3 Graphics Processing

3.3.1 Display Engine (DE)

e Onedisplay output, up to 1366x800@60fps
e Supports 2x Ul channel and 1x video channel. Each channel supports 4 overlay layer
e Videoinput format

- YUV422/YUV420/YUV411

- ARGB8888/XRGB8888/RGB888/ RGB565/ARGB4444/ ARGB1555

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 16
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3.3.2

3.3.3

e Ul input format: ARGB8888/ARGB8565/RGB888/RGB565/ARGB4444/ARGB1555. UI0 channel
supports pallete format

e Supports output RGB@8bit, and dither to 6bit

e Supports gamma and csc

e OneVideo channel and one Ul channel support zooming function

e Supports transparent overlay between VI and Ul channels

e Supports updating registers in rcq mode

e Supports simple RGB write-back

e VlIlayerand Ul layer, with a maximum output support of 1366*800

e TheVideo channel supports input up to 2048*1280

De-interlacer (DI)

e Supports video resolution from 32 x 32 to 2048 x 1280 pixel

e Supports up to 720p@60fps

e Supports Inter-field interpolation/motion adaptive de-interface method
e Supports 8 bit NV12/NV21/YV12/planer YUV422/YUV422UV combine

Graphic 2D (G2D)

e Supports mixer layer size up to 2048 x 2048 pixels, and rotation size up to 4096x4096 pixels

e Supports gradient color fill

e Supports pre-multiply alpha image data

e  Supports color key

e Supports two pipes Porter-Duff alpha blending

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

e Supports memory scan order option

e  Supports any format convert function above

e Supports 1/16x to 32x resize ratio

e Supports 32-phase 8-tap horizontal anti-alias filter, 32-phase 4-tap vertical anti-alias filter.

e Supports window clip

e Supports FillRectangle, FillGradient, BitBlt, StretchBlt and MaskBlt

e Supports horizontal and vertical flip, clockwise 0/90/180/270 degree rotate

e Supports 4 Thread RCQ function for mixer and rotate

e Supportsdither

e Supports ARGB8565 input format

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 17
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3.4 Video Engine
3.4.1 Video Decoder
3.4.1.1 Image Decoding

e JPEGdecoding
- Upto 1280 x 720@30fps

- Maximum decoding resolution: 16384 x 16384
e PNG

- 1024 x 768 <100ms
- Maximum decoding resolution: 2048 x 2048

3.4.2 Video Encoder

e JPEG/MJPEG up to 1280 x 720@30fps
e Maximum resolution is 8192 x 8192

3.5 Video Outputinterfaces

3.5.1 MIPIDSI

e Compliant with MIPI DSI specification v1.02 and MIPI D-PHY specification v1.0
e  Supports one 4-lane MIPI DSI display, up to 1280 x 800@60fps
e Supportup to4 lanesand lane speed up to 1.0 Gbps per lane in forward direction

3.5.2 LVDS

e Upto 1366x768@60fps for single-link
e Compatible with TIA/EIA 644-A specification
e Compatible with VESA/JEIDA data format

353 LCD

e One panelinterface
- RGB interface, up t01280x720@60fps
- Serial/dummy RGB interface, up to 800 x 480@60fps
- SRGB/18080 interface, up to 800x480@60fps

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 18
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3.6 System Peripherals

3.6.1 Clock Controller Unit (CCU)

e Supports clock configuration and clock generation for corresponding modules

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

3.6.2 Power Reset Clock Management (PRCM)

e Module clock configuration
e Busgating, bus reset, and clock configuration
e RAM configuration control

3.6.3 RTC

e Supports one external 24 MHz DCXO and one internal 24 MHz RC

e 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

e Timer frequency.is 1 kHz

e Configurableinitial value by software anytime

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

e Multiple general purpose registers for storing power-off information in RTC domain

3.6.4 Thermal Sensor Controller (THS)

e Onethermal sensor

e Averaging filter for thermal sensor reading

e Supports over-temperature protection interrupt and over-temperature alarm interrupt
e Support £3°C error limit from 60°C to 125°C,and £5°C from -40°C to 60°C

3.6.5 LDO Power

e Integrated 1 LDOA

- LDOA 1.8V power output

- LDOAfor 10 and analog module
e Integrate 1 ALDO, 1.8V power output for AVCC
e Inputvoltageis3.6Vto2.8V

3.6.6 Timer

Timer0-1
e The counting clock can be configured as LOSC and 0SC24M, among which LOSC is the
internal low-frequency clock
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Configurable 8 pre-frequency division coefficients
Programmable 32-bit down timer

Two working modes: cycle mode and single timing mode

An interrupt can be generated when the count value drops to 0

Watchdog

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

Single clock source 0SC24M/750

Supports 12 initial value configurations

Supports the generation of timeout interrupts

Supports the generation of reset signals

Supports watchdog to restart the timer

Audio Video Synchronization (AVS)

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

Single clock source 0SC24M

Programmable 33-bit additive timer (LSB is 0)

The initial value can be updated at any time

12-bit frequency division factor

Support the Pause/Start function

3.6.7 High Speed Timer (HSTimer)

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

Configurable 56-bit down timer

Supports 5 prescale factors

The clock source is synchronized with AHBO clock, much more accurate than other timers
Supports 2 working modes: periodic mode and single counting mode

Generates an interrupt when the count is decreased to 0

3.7 Audio

3.7.1 Audio Codec

One audio digital-to-analog(DAC) channel

- Supports 16-bit and 20-bit Sample Resolution

- Supports DAC Sample Rates from 8KHz to 192KHz
One analog audio output:

- One stereo DAC output (DACOUT).

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 20
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3.7.2

3.7.3

e Support Dynamic Range Controller adjusting the DAC playback
e  One 128x20-bits FIFO for DAC data transmit

e Programmable FIFO thresholds

e Supports DMA and Interrupt

12S/PCM

e 0Onel2S/PCM external interface 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 TDM (Time Division Multiplexing) 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,64 depth x 32-bit width RXFIFO
e Support multiple function clock
- clock up to 24.576MHz Data Output of 12S/PCM in Master mode (Only if the IO PAD and
Peripheral 12S/PCM satisfy Timing Parameters)
- clock up to 12.288MHz Data Input of 12S/PCM in Master mode
e Support TX/RX DMA Slave interface
e Support Multiple application scenarios
-~ up to 16 channel(fs = 48khz) which has adjustable width from 8-bit to 32-bit
- sample rate from 8KHz to 384KHz(CHAN = 2)
- 8-bits u-law and 8-bits A-law companded sample
e Support Master/Slave mode

One Wire Audio (OWA)

e OneOWATX
e Compatible with IEC-60958 and IEC-61937
- |EC-60958 supports data formats: 16 bits, 20 bits, and 24 bits
e Transmitdata FIFOs
- Programmable FIFO thresholds
- One 128x24bits TXFIFO for audio data transfer
e Supports TX DMA Slave interface
e Supports Multiple function clock
- Separate OWA TX clock
- OWATX function clock includes a series of 24.576MHz and 22.579MHz frequency
e Supports hardware parity On TX
- Hardware parity generation on the transmitter
e Support channel status insertion for the transmitter
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3.8

3.8.1

3.8.2

Peripheral Interfaces

USB2.0 DRD

e OneUSB2.0 DRD, complies with USB2.0 Specification

e Static host and device mode

e Supports High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps), and Low-Speed (LS,
1.5-Mbps) in Host mode

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

e Supports the UTMI+ Level 3 interface. The 8-bit bidirectional data buses are used

e Supports bi-directional endpoint0 for Control transfer

e Supports up to 10 User-Configurable Endpoints for Bulk, Isochronousl and Interrupt
bi-directional transfers (Endpointl, Endpoint2, Endpoint3, Endpoint4, Endpoint5)

e Supports up to (8KB+64Bytes) FIFO for EPs (Including EPO)

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 mode

e Includes automatic ping capabilities

e Soft connect/disconnect function

e Performs all transaction scheduling in hardware

e Power Optimizationand Power Management capabilities

e Includesinterface to an external Normal DMA controller for every EPs

e Device and Host controller share a 8KB SRAM and a physical PHY

PWM

e Upto4PWM channels
- Supports PWM continuous mode output
- Supports PWM pulse mode output, and the pulse number is configurable
- Output frequency range:
> 0to24 MHz (when the clock source is DCXO)
> 0to 100 MHz (when the clock source is APB1 clock)
- Various duty-cycle: 0% -100%
- Minimum resolution: 1/65536
e Maximum 2 complementary pairs output
- PWMO1 pair (PWM-0 + PWM-1), PWM23 pair (PWM-2 + PWM-3)
- Supports dead-zone generator, and the dead-zone time is configurable
e Maximum 2 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
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3.83

3.84

3.85

Maximum 4 channels capture input

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

- Supports pulse-width measurement for input waveform pulse

PWM_BL

Supports two PWM_BL outputs: PWM_BLO is the digital circuit output BOOST_PWMO, and

PWM_BL1 is the digital circuit or pure analog circuit output BOOST_PWM1.

Supports backlight BOOST control and adjusts the output duty cycle of PWM_BL by

detecting the level of feedback voltage.

UART

SPI

Up to 6 UART controllers (UARTO, UART1, UART2, UART3, UART4, UART5)
Compatible with industry-standard 16450/16550 UARTs
Transmit and Receive data FIFOs

- UARTO(RX-64Layer, TX-64Layer)

- UART1-5(RX-128Layer, TX-128Layer)

Supports baud rate generator from APB bus clock

- Speed.up to 1.5Mbps with 24MHz APB clock

- Speed up to 3.75Mbps with 60MHz APB clock

- Speed up to 5Mbps with 80MHz APB clock

- Speed up to 4Mbps with 64MHz APB clock

Supports 5-8 data bits and 1/1.5/2 stop bits

Supports Even, Odd or No Parity

Supports TX/RX DMA Slave interface

Supports Software/ Hardware Flow Control

Supports IrDA 1.0 SIR

Supports RS-485/9-bit mode

Supports RS-485 fullduplex mode

Supports Auto-Flow by using CTS & RTS(exclude UARTO)

Up to 2 SPI controllers
- SPIO, supporting SPI mode
- SPI1, supporting SPI mode and display bus interface (DBI) mode

SPI mode

Supports Interrupt or DMA
Supports Mode0, Model, Mode2 and Mode3
Supports the Maximum clock frequency: 100MHz
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Supports 3-Wire/4-Wire SPI, with programmable serial data frame length of 1 bit to 32 bits
Supports programmable serial data frame length: Obit to 32bits

Supports  Standard  SPI/Dual-Output/Dual-Input ~ SPI/ Dual /O SPI  and
Quad-Output/Quad-Input SPI

DBI 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

Supports maximum resolution of RGB666 240 x 320@30Hz with single data lane

Supports 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

3.8.6 Two Wire Interface (TWI)

Supports up to 3 TWI controllers (TWIO0, TWI1, TWI2)

Supports Master mode and Slave mode

Standard mode (up to 100 Kbit/s) and fast mode (up to 400 Kbit/s)
Supports multi-master devices

3.8.7 Controller Area Network (CAN) (F101S3-CXX)

Supports APB 32-bit bus width operation

Supports the CAN 2.0A and 2.0B protocol specification
Supports one-shot transmission option

Supports two configurable filter modes

Supports listen only mode

Supports self-test mode

3.8.8 General Purpose ADC (GPADC)

One 1-ch ADC

12-bit sampling resolution

Maximum sampling frequency up to 1 MHz

Supports two operation modes: single conversion mode, and continuous conversion mode
Analoginputrange: 0to 1.8V

3.8.9 Touch Panel ADC(TPADC)

12 bit SAR type A/D converter
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e 4-wireresistive touch panel input detection
- Single touch detect
- Dual touch detect
- Pen down detection, with programmable sensitivity
- Touch-pressure measurement (Support programmable threshold)
- X/Y coordinate exchange
e Sampling frequency: 750 kHz (max)
e Analoginputrange: 0to 1.8V

3.8.10 Consumer Infrared Receiver (IR_RX)

e OnelR_RXinterface

e NECformatinfra data

e RLCencoding

e 64x8 bits FIFO for data buffer
e Sample clock up to 1 MHz

3.9 Security

3.9.1 Crypto Engine (CE)

e Supports Symmetrical algorithm for encryption and decryption: AES, DES, 3DES, MD5, PRNG,
SHA-1, CRC32/16, SHA256

e Supports ECB, CBC, CTR mode for AES/DES/3DES

e Supports CTS for AES

e Supports 128/192/256-bit key for AES

e Supports 160-bit hardware PRNG with 192-bit seed

e Supports RXFIFO, up to 32x32

e  Supports TXFIFO, up to32x32

e Supports AHB interface and CPU access

e Supports DMA interface and external DMA access

3.9.2 Security ID (SID)

e 512-biteFuse
e One-time programming

3.10 Package

QFN 68 pins, 7mm x 7 mm body size, 0.90 mm height (maximum)
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4  Pin Description

4.1 Pin Characteristics

This section lists the characteristics of the device pins from the following seven aspects.
[1] Pin#: Package pin numbers associated with each signal.
[2] Pin Name: The name of the package pin.
NC means these pins are not connected.
[3] Type: Denotes the signal direction
[ (Input),
O (Output),
I/O (Input/Output),
OD (Open-Drain),
A (Analog),
Al (Analog Input),
AO (Analog Output),
P (Power),
G (Ground)
N/A (Not Applicable)
[4] Ball Reset State: The state of the terminal at reset.
PU: Pull Up
PD: Pull Down
Z: High Impedance
N/A: Not Applicable

[5] Pull Up/Down: Denotes the presence of an internal pull-up or pull-down resistor. Pull-up and
pull-down resistors can be enabled or disabled via software.

PU: Internal pullup

PD: Internal pulldown

PU/PD: Internal pullup and pulldown
N/A: Not Applicable

[6] Default Buffer Strength: Defines the default drive strength of the associated output buffer.
The maximum drive strength of each GPIO is 6 mA.

N/A means Not Applicable.
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[7]1/0 Power Supply: The voltage supplies for the 10 buffers of the terminal.
N/A means Not Applicable.

4,1.1 SDRAM
Table 4-1 SDRAM Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel3! 1/O Power S lyl™
Name!2 yp State!! Up/Down | Strength'® / Wer supply
35 VCC-DRAM | P N/A N/A N/A N/A
4.1.2 GPIO Groups
4,1.2.1 PortA
Table 4-2 Port A Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#l Type’l I/OP 17)
2 Namel2 ype State! Up/Downl®l | Strength®l O e LY
53 PAO Al/O Z PU/PD 4 mA VCC18-PLL-AVCC
51 PAl Al/0 Z PU/PD 4 mA VCC18-PLL-AVCC
54 PA2 Al/O Z PU/PD 4 mA VCC18-PLL-AVCC
52 PA3 Al/O Z PU/PD 4 mA VCC18-PLL-AVCC
4,1.2.2 PortB
Table 4-3 Port B Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#!l Typel3! I/OP Supply”
a Namel2 ype Statel” Up/Down | Strength!® O e Y
67 PBO I/O Z PU/PD 4 mA VCC33-PB-USB
66 PB1 /O Z PU/PD 4 mA VCC33-PB-USB
65 PB2 /O Z PU/PD 4 mA VCC33-PB-USB
64 PB3 /O Z PU/PD 4 mA VCC33-PB-USB
4.1.2.3 PortC
Table 4-4 Port C Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#! Typel! I/OP Supply”
° Name2 ZBe Statel®) Up/Downl | Strength® /O Power Supply
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Ball#! :Ii:mem Typet! Efslt:;set LPJl:Jl/lDown[S] gterfea:glis;ffer I/O Power Supply!”!
42 PCO 1/O Z PU/PD 4 mA VCC33-PC-PF
41 PC1 1/O PU PU/PD 4 mA VCC33-PC-PF
40 PC2 1/O PU PU/PD 4 mA VCC33-PC-PF
39 PC3 I/O VA PU/PD 4 mA VCC33-PC-PF
38 PC4 1/O PU PU/PD 4 mA VCC33-PC-PF
37 PC5 I/O Z PU/PD 4 mA VCC33-PC-PF
4.1.24 PortD

Table 4-5 Port D Pin Characteristics
Ball#' | Pin Name? | Typel®! zjgltgf]set El:)l/lDown[SJ gterf:gltr?[:ﬁer |/O Power Supply’!
2 PDO 1/O VA PU/PD 4 mA VCC-PE-PD
3 PD1 1/O VA PU/PD 4 mA VCC-PE-PD
4 PD2 1/O Z PU/PD 4'mA VCC-PE-PD
5 PD3 1/0 VA PU/PD 4 mA VCC-PE-PD
6 PD4 /O Z PU/PD 4 mA VCC-PE-PD
7 PD5 1/O Z PU/PD 4 mA VCC-PE-PD
8 PD6 1/O VA PU/PD 4 mA VCC-PE-PD
9 PD7 1/O VA PU/PD 4 mA VCC-PE-PD
10 PD8 1/0 VA PU/PD 4 mA VCC-PE-PD
11 PD9 1/O z PU/PD 4 mA VCC-PE-PD
12 PD12 1/0 VA PU/PD 4 mA VCC-PE-PD/VCC18-LVDS
13 PD13 1/O Z PU/PD 4 mA VCC-PE-PD/VCC18-LVDS
14 PD14 1/O VA PU/PD 4 mA VCC-PE-PD/VCC18-LVDS
15 PD15 1/0 VA PU/PD 4 mA VCC-PE-PD/VCC18-LVDS
16 PD16 1/O Z PU/PD 4 mA VCC-PE-PD/VCC18-LVDS
17 PD17 1/0 VA PU/PD 4 mA VCC-PE-PD/VCC18-LVDS
20 PD18 1/O Z PU/PD 4 mA VCC-PE-PD/VCC18-LVDS
21 PD19 1/0 VA PU/PD 4 mA VCC-PE-PD/VCC18-LVDS
22 PD20 1/O Z PU/PD 4 mA VCC-PE-PD/VCC18-LVDS
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Ball Reset | Pull Default Buffer
Ball#X | Pin Namel2 | Typel! |/O Power S Lyl
! ypP State!*! Up/Downl® | Strength® / Wer supply
23 PD21 1/0 Z PU/PD 4 mA VCC-PE-PD/VCC18-LVDS
1 PD22 1/0 Z PU/PD 4 mA VCC-PE-PD
18 VCC18-LVDS | P N/A N/A N/A N/A
19 VCC-PE-PD | P N/A N/A N/A N/A
4.1.2.5 PortE
Table 4-6 Port E Pin Characteristics
Pin Ball Reset | Pull Default Buffer

Ball#! Typel! I/OP rS \vl

@ Name!2 ype State!! Up/Down | Strength'® /O Power Supply
24 PEO /O Z PU/PD 4 mA VCC-PE-PD
25 PE1 1/O Z PU/PD 4 mA VCC-PE-PD
26 PE2 /O Z PU/PD 4 mA VCC-PE-PD
27 PE3 1/O Z PU/PD 4 mA VCC-PE-PD
28 PE4 [/O Z PU/PD 4 mA VCC-PE-PD
29 PE5 1/O V4 PU/PD 4 mA VCC-PE-PD
30 PE6 /0 Z PU/PD 4 mA VCC-PE-PD
31 PE7 /O Z PU/PD 4 mA VCC-PE-PD
32 PES 1/O Z PU/PD 4 mA VCC-PE-PD
33 PES /O Z PU/PD 4 mA VCC-PE-PD
34 PE10 1/O Z PU/PD 4 mA VCC-PE-PD
4.1.2.6 PortF

Table 4-7 Port F Pin Characteristics
Ball Reset | Pull Default Buffer

Ball# | Pin NameZ | Type® /O Power Supply!”!

@ ih ame ype Statel! Up/Downl® | Strengthl®! /O Power Supply
45 PFO /O Z PU/PD 4 mA VCC33-PC-PF
46 PF1 1/O Z PU/PD 4 mA VCC33-PC-PF
47 PF2 /O Z PU/PD 4 mA VCC33-PC-PF
48 PF3 /O Z PU/PD 4 mA VCC33-PC-PF
49 PF4 1/O Z PU/PD 4 mA VCC33-PC-PF
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Ball Reset | Pull Default Buffer
Ball#X | Pin Name2 | Typel:! 1/O Power S lyl™
I yp State!*! Up/Downl® | Strengthl®! / Wer supply
50 PF5 I/O Z PU/PD 4 mA VCC33-PC-PF
44 PF6 1/0 Z PU/PD 4 mA VCC33-PC-PF
43 VCC33-PC-PF | P N/A N/A N/A N/A
4,1.3 USB
Table 4-8 USB Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel3! 1/O Power S lyl™
Namel2 yp Statel Up/Downt! | Strengthl® /O Power Supply
60 USB-DM Al/O N/A N/A N/A VCC33-PB-USB
61 USB-DP A1/O N/A N/A N/A VCC33-PB-USB
4.1.4 GPADC
Table 4-9 GPADC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#l Typel I/OP 17]
all Name!Z ype Statel! Up/Down® | Strength!® /O Power Supply
55 GPADC Al N/A N/A N/A VCC18-PLL-AVCC
4.1.5 Audio Codec
Table 4-10 Audio Codec Pin Characteristics
Ball Reset | Pull Default Buffer
1 i 2] 3] [
Ball# | Pin Name? Typel! Stateld Up/Downisl | Strengtht I/O Power Supply!”
57 DACOUT AO N/A N/A N/A VCC18-PLL-AVCC
56 VCC18-PLL-AVCC | P N/A N/A N/A N/A
4.1.6 DCXO
Table 4-11 DCXO Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#! Typel3! 1/0O Power Supply!”
Namel2 yp Statel¥ Up/Down | Strength'® / wer Supply
58 DXIN Al N/A N/A N/A VCC18-PLL-AVCC
59 DXOUT AO N/A N/A N/A VCC18-PLL-AVCC
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4.1.7 Power
Table 4-12 Power Pin Characteristics
Ball#2 | Pin Name! Typet S:Jt:[f]set E:l/loownm g;f:;:;ﬁer 1/O Power Supply™
63 VCC18-EFUSE-LDOA | P N/A N/A N/A N/A
62 VCC33-PB-USB P N/A N/A N/A N/A
68 VCC-COREO P N/A N/A N/A N/A
36 VCC-CORE1 P N/A N/A N/A N/A

4.2 GPIO Multiplex Function

The following tables provide a description of the GPIO multiplex function.

(1) wore

For each GPIO, FunctionO is input function; Functionl is output function; Functionll to
Function13 are reserved.

4,2.1 PortA
Table 4-13 Port A Multiplex Function
Pin |10 , . . . . . . . . .
Na T Functi | Functi | Functi | Functi | Functi | Functi | Functi | Functi | Functio | Functio
y on2 on3 on4 on5 on6 on7 on8 on9 nlo0 nl4

me | pe

A PWMO- PA-EIN
PAO TP-X1

/O 0 TO

A PWMO- PA-EIN
PAl TP-X2

1/O 1 T1
PA A TPY1 PWMO- PA-EIN

/O pi T2

A PWMO- PA-EIN
PA3 TP-Y2

1/O 3 T3
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4,2.2 PortB
Table 4-14 Port B Multiplex Function
Pin | IO . . . . . . . . . .
Na | T Function | Functi | Functio | Functio | Functi | Functi | Functi | Functi | Functi | Functi
y 2 on3 n4 nS oné6 on’ on8 on9 onl0 onl4
me | pe
PBO | 1/0 BOOST1- | TWI1- | UART1- | UART2- | CAN1_ | PWMO | SPIFO- PB-EIN
PWM SCK TX RTS TXO0 -0 CS1 TO
B T1- | TWI1- ART1- | UART2- | CAN1 PWM PB-EIN
PB1 | I/O 005 J v ¢ - 0 IR-RX
FB SDA RX CTS RX0 -1 T1
PB2 | 1/0 BOOSTO- | TWI2- | UART1- | UART2- | CANO_ | PWMO | SPIO-C PB-EIN
PWM SCK RTS TX TXO0 -2 S1 T2
BOOSTO- | TWI2- | UART1- | UART2- | CANO_ | PWMO PB-EIN
PB3 | I/O IR-RX
FB SDA CTS RX RX0 -3 T3
423 PortC
Table 4-15 Port C Multiplex Function
Pin | IO . . . . . . . . . .
Na | T Functi | Functi | Functio | Functio | Functio | Functi | Functi | Functi | Functi | Functi
y on2 on3 n4 n5 n6 on’7 on8 on9 onl0 onl4
me | pe
SDC2- | SPIO-C | SPIFO-C PC-EIN
P |
Co | 1/o CLK LK LK TO
SDC2- | SPIO-C | SPIFO-C PC-EIN
PC1 | 1/O
CMD SO SO T1
pC2 | 1/0 SDC2- | SPIO-M | SPIFO-M | BOOT- | UART3- PC-EIN
D2 ISO ISO SELO RTS T2
pC3 | 1/0 SDC2- | SPIO-W | SPIFO- TWI1-S | UART3- | PWMO PC-EIN
D1 P WP CK TX -0 T3
pC4 | 1/0 SDC2- | SPIO-M | SPIFO-M | BOOT- | UART3- PC-EIN
DO oSl OSl SEL1 CTS T4
PC5 | 1/0 SDC2- | SPIO-H | SPIFO-H | TWI1-S | UART3- | PWMO PC-EIN
D3 OLD OLD DA RX -1 T5
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424 PortD
Table 4-16 Port D Multiplex Function
Pi @
n Functi . Functi | Funct | Funct | Functi | Func | Func | Funct | Funct
Ty Function3 . . . . ) .
Na on2 on4 ion5 ion6 onT tion8 | tion9 | ionl10 | ionl4
pe

me

PD | I/ LCDO- TWI1- | UART | TWIO- | RJTAG PD-EI

0 |o [D2 SPIL-CSO/DBI-CSX |« 131 | sck | -Ms NTO

PD | I/ LCDO- | SPI1-CLK/DBI-SCL | TWI1- | UART | PWM RJTAG PD-EI

1 O | D3 K SDA 3-RX 0-0 -DI NT1

PD | I/ LCDO- | SPI1-MOSI/DBI-SD | UART | TWIO- | UART | RJTAG PD-EI

2 O | D4 (0] 2-TX SDA 1-TX -DO NT2

PD | I/ LCDO- | SPI1-MISO/DBI-SDI | UART | UART | UART | RJTAG PD-EI

3 O | D5 /DBI-TE/DBI-DCX 2-RX 3-RTS | 1-RX -CK NT3

PD | I/ LCDO- | SPI1-HOLD/DBI-DC | UART | UART | TWIO- PD-EI

4 O | D6 X/DBI-WRX 2-RTS | 3-CTS | SCK NT4

PD | I/ LCDO- UART TWIO- PD-EI
SPI1-WP/DBI-TE IR-RX

5 O | D7 2-CTS SDA NT5

PD | I/ LCDO- 12S0- UART | PWM PD-EI
SPI1-CS1

6 O | D10 MCLK | 4-TX 0-0 NT6

PD | I/ LCDO- IR-RX [2S0-B | UART | PWM PD-El

7 O | D11 CLK 4-RX 0-1 NT7

PD | I/ LCDO- TWIL-SCK 12S0-L | UART | PWM PD-EI

8 O | D12 RCK 4-RTS | 0-2 NT8

PD | I/ LCDO- [2S0-D | UART | PWM LCDO- PD-EIl
TWI1-SDA

9 O | D13 OUTO | 4-CTS | 0-3 VSYNC NT9

PD | I/ LCDO- DSI-D | UART | TWIO- PD-EI
LVDSO0-DOP

12 |O | D18 oP 3-RX SDA NT12

PD | I/ LCDO- DSI-D | UART PD-El

13 |0 | D19 LVDS0-DON ON 2-TX NT13

PD | I/ LCDO- DSI-D | UART PD-EI
LVDSO-D1P

14 | O | D20 1P 2-RX NT14

PD | I/ LCDO- DSI-D | UART PD-EI
LVDSO-D1IN

15 | O | D21 IN 2-RTS NT15

PD | I/ LCDO- DSI-C | UART PD-EI
LVDSO0-D2P

16 | O | D22 KP 2-CTS NT16

PD | I/ |LCDO- | LVDSO-D2N DSI-C | UART PD-El
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Pi 10
n Functi . Functi | Funct | Funct | Functi | Func | Func | Funct | Funct
Ty Function3 . . . . . .
Na on2 on4 ion5 ion6 onT tion8 | tion9 | ionl0 | ionl4
pe
me
17 | O | D23 KN 5-TX NT17
PD | I/ | LCDO- DSI-D | UART PD-EI
18 |0 | CLK LVDS0-CKP 2P 5-RX NT18
PD | I/ | LCDO- LVDSO-CKN DSI-D | UART | UART PD-EI
19 | O | HSYNC 2N 5-RTS | 4-TX NT19
PD | I/ | LCDO- DSI-D | UART | UART PD-EI
LVDS0-D3P
20 | O | VSYNC 3P 5-CTS | 4-RX NT20
PD | | L - - _
/ CDO LVDSO-D3N DSI-D | UART | UART PD-EI
21 | O |DE 3N 1-TX | 4-RTS NT21
PD | I/ | OWA- IR-RX PWMO | UART | UART PD-EI
22 | O |OUT -2 1-RX | 4-CTS NT22
425 PortE
Table 4-17 Port E Multiplex Function
Pi
n 10 . . .
Na | T Func | Funct | Func | Functi | Funct | Func Functions Functio | Functio | Funct
m pz tion2 | ion3 | tion4 | on5 ijon6 | tion7 n9 nl0 ionl4
e
PE || LCDO- | TWI1 | 12S0- UART | CANO SDC2-D | CLK-FA | PE-EI
/ SPI1-CS0/DBI-CSX
0 0 DO -SCK | MCLK | O-TX _TXO 1 NOUTO | NTO
PE |1/ LCDO- | TWIL | 12S0-B | UART | CANO | SPI1-CLK/DBI-SCL | SDC2-D PE-EI
1 0 D1 -SDA | CLK 0-RX | _RX0 | K 0 NT1
PE | I/ LCDO- | TWIO | 12S0-L | UART | CAN1 | SPI1-MOSI/DBI-SD | SDC2-C | PWMO- | PE-EI
2 0] D8 -SCK | RCK 4-TX ~TX0 | O LK 0 NT2
[2S0-
PE |1/ LCDO- | TWIO DOUT UART | CAN1 | SPI1-MISO/DBI-SDI | SDC2-C | PWMO- | PE-EI
3 0 D9 -SDA 0 4-RX _RX0 | /DBI-TE/DBI-DCX MD 1 NT3
PE | I/ LCDO- | TWI2 | 12S0- UART | UART | SPI1-HOLD/DBI-DC | SDC2-D | PWMO- | PE-EI
4 0] D16 -SCK | DINO 4-RTS | 5-TX | X/DBI-WRX 3 2 NT4
PE | I/ LCDO- | TWI2 UART | UART SDC2-D | PWMO- | PE-EI
IR-RX SPI1-WP/DBI-TE
5 0 D17 -SDA 4-CTS | 5-RX 2 3 NT5
PE | I/ UART | LCDO | CANO | OWA- PE-EI
IR-RX | SPI1-CS1
6 0 2-TX | -D14 | _TX0 | OUT NT6
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Pi
n 10 ) . .
Na | T Func | Funct | Func | Functi | Funct | Func Eunctions Functio | Functio | Funct
pZ tion2 | ion3 tion4 | on5 ion6 | tion7 n9 nl0 ionl4
e
PE | | UART | LCDO | CANO CLK-FA PE-EI
/ SPI11-CS0/DBI-CSX
7 0 2-RX | -D15 | _RX0 NOUT1 NT7
PE | I/ UART | TWIO | CAN1 | UART | PWM | SPI1-CLK/DBI-SCL | CLK-FA PE-EI
8 0 2-RTS | -SCK | _TX0 | 3-TX |[0-0 K NOUT?2 NT8
PE |1/ UART | TWIO | CAN1 | UART | PWM | SPI1-MOSI/DBI-SD PE-EI
9 0 2-CTS | -SDA | _RX0 |3-RX |0-1 0 NT9
PE |1/ UART | TWIL | 12S0- | UART | PWM | SPI1-MISO/DBI-SDI PE-EI
10 | O 4-TX | -SCK | MCLK | 1-TX | 0-2 /DBI-TE/DBI-DCX NT10
426 PortF
Table 4-18 Port F Multiplex Function
Pin | 10 . \ , , . . . , . .
Na | T Functi | Functi | Functi | Functi | Functio | Functi | Functi | Functi | Functio | Functio
y on2 on3 on4 on5 noé onT on8 on9 nl0 nl4
me | pe
PFO | 1/0 SDCO- | DJTAG | RJTAG | PWMO- | UART1- PF-EIN
D1 -MS -MS 0 CTS T0
SDCO- | DJTAG | RJTAG | PWMO- PF-EIN
PF1 | I/O
DO -DI -DI 1 T1
SDCO- | UARTO | TWIO-S PF-EIN
PF2 | I/O
CLK -TX CK T2
DCO- | DJTAG | RJTAG. | TWI1-S PF-EIN
PF3 | I/O oD
CMD -DO -DO CK T3
PF4 | 1/0 SDCO- | UARTO | TWIO-S UART1- | TWI2- PF-EIN
D3 -RX DA TX SCK T4
PF5 | 1/0 SDCO- | DJTAG | RJTAG | TWI1-S | UART1- | TWI2- PF-EIN
D2 -CK -CK DA RX SDA T5
PWMO- SPI10-C | SPIFO- | UART1- PF-EIN
PF6 | I/O IR-RX
3 S1 Cs1 RTS T6
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The following tables show the detailed function description of every signal based on the different
interfaces.

[1] Signal Name: The name of every signal.
[2] Description: The detailed function description of every signal.
[3] Type: Denotes the signal direction:

[ (Input),

O (Output),

I/O (Input/Output),

OD (Open-Drain),

A (Analog),

Al (Analog Input),

AO (Analog Output),

A1/0 (Analog Input/Output),

P (Power),
G (Ground)
43.1 SDRAM
Table 4-19 SDRAM Signal Description
Signal NameX | Description/2! Typel3!
VCC-DRAM |0 Power Supply for PSRAM PHY P
43.2 System Control
Table 4-20 System Control Signal Description
Signal NameX | Description/2! Typet!
BOOT-SELO Boot Media Select 0 I
BOOT-SEL1 Boot Media Select 1 I
4.3.3 DCXO
Table 4-21 DCXO Signal Description
Signal NameX} | Description/2! Typet!
DXIN Digital Compensated Crystal Oscillator Input Al
DXOUT Digital Compensated Crystal Oscillator Output AO
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43.4 Clock Fanout
Table 4-22 Clock Fanout Signal Description
Signal Namel!l | Description( Typet
Internal Clock Fanout 0
CLK-FANOUTO | Optional Frequency: 32 kHz, 12 MHz, 16 MHz, 24 MHz, 25 MHz,27 | O
MHz, andsoon
Internal Clock Fanout 1
CLK-FANOUT1 | Optional Frequency: 32 kHz, 12 MHz, 16 MHz, 24 MHz, 25 MHz,27 | O
MHz, and so on
Internal Clock Fanout 2
CLK-FANOUT2 | Optional Frequency: 32 kHz, 12 MHz, 16 MHz, 24 MHz, 25 MHz,27 | O
MHz, and so on
4.3.5 SD Card/eMMC
Table 4-23 SD Card/eMMC Signal Description
Signal Namelll | Descriptioni Typel3l
SDCO-CMD SD Card Command Output/Response Input 1/0, 0D
SDCO-CLK SD Card Clock Output 0
SDCO0-DO SD Card Data Input/ Qutput 0 1/O
SDCO-D1 SD Card Data Input/ Output 1 1/O
SDCO0-D2 SD Card Data Input/ Output 2 1/O
SDCO0-D3 SD Card Data Input/ Output 3 1/O
SDC2-CMD eMMC Command Output/Response Input 1/0, 0D
SDC2-CLK eMMC Clock Output 0]
SDC2-DO eMMC Data Input/ Output 0 1/O
SDC2-D1 eMMC Data Input/ Output 1 1/O
SDC2-D2 eMMC Data Input/ Output 2 1/0
SDC2-D3 eMMC Data Input/ Output 3 1/O
436 USB
Table 4-24 USB Signal Description
Signal NameX | Description/2! Typel!
USB-DM USB Differential Data (Negative) Al1/0
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Signal NamelXl | Descriptioni2! Typet!

USB-DP USB Differential Data (Positive) Al/0O
4.3.7 Audio Codec

Table 4-25 Audio Codec Signal Description

Signal Namel*! Descriptionl2! Typet!

DACOUT DAC Output AO

VCC18-PLL-AVCC | DAC Power P
43.8 12S/PCM

Table 4-26 12S/PCM Signal Description

Signal Namel!l | Description( Typet!

12S0-MCLK 12S0 Master Clock 0

[2S0-LRCK 12S0/PCMO0 Sample Rate Clock/Sync 1/0

12S0-BCLK 12S0/PCMO Bit Rate Clock 1/O

12S0-DINO 12S0/PCMO Serial Data Input O I

12S0-DOUTO 12S0/PCMO Serial Data Output 0 0]
439 OWA

Table 4-27 OWA Signal Description

Signal NameXl | Descriptioni2! Typet!

OWA-OUT One Wire Audio Output 0
4.3.10 SPI&SPI_DBI

Table 4-28 SPI&SPI_DBI Signal Description

Signal NameX} | Description/2! Typet!

SP10-CSO SPI0 Chip Select 0 (Active Low) 1/0

SPI0-CS1 SPI0 Chip Select 1 (Active Low) 1/O

SPI0-CLK SPI0 Clock 1/O

SPI0-MOSI SPIO Master Data Out, Slave Data In 1/0

SPI0-MISO SPI0 Master Data In, Slave Data Out 1/0

SPI10-WP SPI0 Write Protection (Active Low)/ Serial Data Input and Output | I/O
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Signal NamelXl | Descriptioni2! Typet!
for Quad Input or Quad Output
SPIO-HOLD ZzlgdHOCJLlJiIF)SJ%naI/ Serial Data Input and Output for Quad Input or /0
SPI1-CSO SPI1 Chip Select 0 (Active Low) 1/O
SPI1-CS1 SPI1 Chip Select 1 (Active Low) 1/0
SPI1-CLK SPI1 Clock 1/O
SPI1-MOSI SPI1 Master Data Out, Slave Data In 1/0
SPI1-MISO SPI1 Master Data In, Slave Data Out 1/0
SPIL-WP fSOPrIé \ljvar(ijtlenirsttiit(igouna;Aétlz\;zlIJ_tow)/ Serial Data Input and Output /0
SPIL-HOLD ZEI;ngLlJinSJ%naI/ Serial Data Input and Output for Quad Input or /0
DBI-CSX Chip Select Signal (Active Low) I/0
DBI-SCLK Serial Clock Signal I/O
DBI-SDO Data Output Signal 1/0
DBLSDI Data Input Signal /0
The data is sampled on the rising edge and the falling edge.
Tearing Effect Input
DBI-TE It is used to capture the external TE signal edge. The rising and 1/0
falling edge is configurable.
DCX pin is the select output signal of data and command.
DBI-DCX DCX = 0: register command; 1/O
DCX = 1: data or parameter.
0B1-WRS When DBI operates in dual data lane format, the RGB666 format 2 /0
can use WRX to transfer data
4.3.11 SPI_Flash
Table 4-29 SPI_Flash Signal Description
Signal NameX | Description/2! Typel!
SPIF0-CSO SPIFO Peripheral Chip Select Signal 0, Low Active 0
SPIF0-CS1 SPIFO Peripheral Chip Select Signal 1, Low Active 0
SPIFO-CLK SPIF0 Master Mode Clock Output 0
SPIFO-MOSI SPIFO Master Data Out, Slave Data In 1/0
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Signal NamelXl | Descriptioni2! Typet!
SPIFO-MISO SPIFOMaster Data In, Slave Data Out /O
SPIFO-WP SPIFO Write Protection (Active Low) 1/0
SPIFO-HOLD SPIFOHold Signal 1/O
4.3.12 LCD
Table 4-30 LCD Signal Description
Signal NameXl | Descriptioni2! Typet!
LCDO-CLK LCDO Clock 0]
LCDO-VSYNC LCDO Vertical Synchronization 0
LCDO-HSYNC LCDO Horizontal Synchronization 0
LCDO-DE LCDO Data Enable 0]
LCDO-DO LCDO Data Input/Output 0 1/O
LCDO-D1 LCDO Data Input/Output 1 1/O
LCDO-D2 LCDO Data Input/Output 2 I/O
LCDO-D3 LCDO Data Input/Output 3 1/O
LCDO-D4 LCDO Data Input/Output 4 1/O
LCDO-D5 LCDO Data Input/Qutput 5 I/O
LCDO-D6 LCDO Data Input/Output 6 1/O
LCDO-D7 LCDO Data Input/Qutput 7 1/O
LCDO-D8 LCDO Data Input/Output 8 1/O
LCDO-D9 LCDO Data Input/Output 9 1/O
LCDO-D10 LCDO Data Input/Output 10 1/O
LCDO-D11 LCDO Data Input/Output 11 1/O
LCDO-D12 LCDO Data Input/Output 12 I/O
LCDO0-D13 LCDO Data Input/Output 13 1/O
LCD0-D14 LCDO Data Input/Output 14 1/0
LCDO-D15 LCDO Data Input/Output 15 1/O
LCDO-D16 LCDO Data Input/Output 16 I/O
LCDO-D17 LCDO Data Input/Output 17 I/O
LCDO0-D18 LCDO Data Input/Output 18 1/O
LCDO-D19 LCDO Data Input/Output 19 1/O
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Signal NamelXl | Descriptioni2! Typet!
LCDO-D20 LCDO Data Input/Output 20 1/O
LCDO-D21 LCDO Data Input/Output 21 1/O
LCDO0-D22 LCDO Data Input/Output 22 1/O
LCDO-D23 LCDO Data Input/Output 23 1/O
4.3.13 LVDS
Table 4-31 LVDS Signal Description
Signal Namel!l | Description( Typet
LVDSO0-CKP LVDSO Differential Clock (Positive) AO
LVDS0-CKN LVDSO Differential Clock (Negative) AO
LVDS0-DOP LVDSO Differential Data 0 (Positive) AO
LVDSO0-DON LVDSO Differential Data 0 (Negative) AO
LVDS0-D1P LVDSO Differential Data 1 (Positive) AO
LVDSO0-DIN LVDSO Differential Data 1 (Negative) AO
LVDS0-D2P LVDSO Differential Data 2 (Positive) AO
LVDS0-D2N LVDSO Differential Data 2 (Negative) AO
LVDS0-D3P LVDSO Differential Data 3 (Positive) AO
LVDS0-D3N LVDSO Differential Data 3 (Negative) AO
VCC18-LVDS LVDS and DSI Combo PHY Power Supply P
4.3.14 MIPI DSI
Table 4-32 MIPI DSI Signal Description
Signal Namel!l | Description( Typet!
DSI-CKP DSI Differential Clock (Positive) AO
DSI-CKN DSI Differential Clock (Negative) AO
DSI-DOP DSI Differential Data Line 0 (Positive) Al/0O
DSI-DON DSI Differential Data Line 0 (Negative) Al/O
DSI-D1P DSI Differential Data Line (Positive) AO
DSI-DIN DSI Differential Data Line (Negative) AO
DSI-D2P DSI Differential Data Line (Positive) AO
DSI-D2N DSI Differential Data Line (Negative) AO
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Signal NamelXl | Descriptioni2! Typet!
DSI-D3P DSI Differential Data Line (Positive) AO
DSI-D3N DSI Differential Data Line (Negative) AO
4.3.15 CAN
Table 4-33 CAN Signal Description
Signal NameX | Description/2! Typet!
CANO-RXO CANO Receive Data 0 I
CANO-TXO CANO Transmit Data 0 0
CAN1-RXO CAN1 Receive Data 0 I
CAN1-TXO CAN1 Transmit Data 0 0
4.3.16 UART
Table 4-34 UART Signal Description
Signal NameX | Description/2! Typel!
UARTO-RX UARTO Data Receiver I
UARTO-TX UARTO Data Transmitter 0
UARTI1-RX UART1 Data Receiver I
UART1-TX UART1 Data Transmitter 0
UART1-CTS UART1 Clear to Send I
UART1-RTS UART1 Request to Send 0
UART2-RX UART2 Data Receiver I
UART2-TX UART2 Data Transmitter 0]
UART2-CTS UART2 Clear to Send I
UART2-RTS UART2 Request to Send 0
UART3-RX UART3 Data Receiver I
UART3-TX UART3 Data Transmitter 0
UART3-CTS UART3 Clear to Send I
UART3-RTS UART3 Request to Send 0
UART4-RX UART4 Data Receiver I
UART4-TX UART4 Data Transmitter 0
UART4-CTS UART4 Clear to Send I
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Signal NamelXl | Descriptioni2! Typet!
UART4-RTS UART4 Request to Send 0]
UART5-RX UART5 Data Receiver I
UART5-TX UARTS5 Data Transmitter 0
UART5-CTS UART5 Clear to Send I
UART5-RTS UARTS5 Request to Send 0
4.3.17 TWI
Table 4-35 TWI Signal Description
Signal NameX | Description/2! Typel!
TWIO-SCK TWIO Serial Clock Signal 1/0
TWIO-SDA TWIO Serial Data Signal 1/O
TWI1-SCK TWI1 Serial Clock Signal 1/O
TWI1-SDA TWI1 Serial Data Signal 1/O
TWI2-SCK TWI2 Serial Clock Signal 1/O
TWI2-SDA TWI2 Serial Data Signal 1/O
4.3.18 PWM
Table 4-36 PWM Signal Description
Signal NameX | Description/2! Typel!
PWMO0-0 PWMO0 Wave Output /Capture Wave Input 0 I/O
PWMO-1 PWMO Wave Output /Capture Wave Input 1 1/O
PWMO-2 PWMOQ Wave Output /Capture Wave Input 2 1/O
PWMO-3 PWMO0 Wave Output /Capture Wave Input 3 1/O
4.3.19 IR_RX
Table 4-37 IR_RX Signal Description
Signal NamelXl | Description/2! Typet!
IR-RX Consumer Infrared Receiver I
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4.3.20 TPADC

Table 4-38 TPADC Signal Description

Signal Namel!l | Description( Typet

TP-X1 Touch Panel X1 Input Al

TP-X2 Touch Panel X2 Input Al

TP-Y1 Touch Panel Y1 Input Al

TP-Y2 Touch Panel Y2 Input Al
4.3.21 JTAG

Table 4-39 JTAG Signal Description

Signal Name™ | Description2! Typet!

RJTAG-MS RISC-V JTAG Mode Selection I

RJTAG-CK RISC-VJTAG Clock Signal I

RJTAG-DI RISC-V JTAG Data Input I

RJTAG-DO RISC-V JTAG Data Output 0

DJTAG-MS DAP JTAG Mode Selection I

DJTAG-CK DAPJTAG Clock Signal I

DJTAG-DI DAP JTAG Data Input I

DJTAG-DO DAP JTAG Data Output 0]
4.3.22 Power

Table 4-40 Power Signal Description

Signal Namelll Descriptioni! Typel3l

VCC-PE-PD Digital Port D and Port E Power Supply P

VCC33-PC-PF Digital Port C, Port F and ALDO Power Supply P

VCC18-EFUSE-LDOA | Power Supply for EFUSE Program Mode and LDOA P

VCC33-PB-USB Power Supply for Port B, USB and LDOA P
4.3.23 Interrupt

Table 4-41 Interrupt Signal Description

Signal Namel!! Descriptioni2l Typel3l

PA-EINT [3:0] Port A Interrupt I
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Signal Namell! Descriptioni2 Typel!

PB-EINT [3:0] Port B Interrupt [

PC-EINT [5:0] Port C Interrupt |

PD-EINT[22:12/9:0] | Port D Interrupt [

PE-EINT [10:0] Port E Interrupt I

PF-EINT [6:0] Port F Interrupt [
4.3.24 GPADC

Table 4-42 GPADC Signal Description

Signal NameX | Description/2! Typel!

GPADC General Purpose ADC Input Al
4.3.25 PWM_BL

Table 4-43 PWM_BL Signal Description

Signal NameX | Description/2! Typel!

BOOSTO-PWM PWM Backlight Output 0 0

BOOSTO-FB PWM Backlight Input 0 I

BOOST1-PWM PWM Backlight Output 1 0]

BOOST1-FB PWM Backlight Input 1 I
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5

5.1

5.1.1

5.1.2

5.1.3

Electrical characteristics

Parameter Conditions

Minimum and Maximum Values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage, and frequencies by tests in production on
100% of the devices with ambient temperature at Ta=25°C and Ta = Ta max.

Data based on characterization results, design simulation, and/or technology characteristics are
indicated in the table footnotes and are not tested in production.

Typical Values

Unless otherwise specified, the typical data are based on Ta = 25.°C. They are given only as
design guidelines.

Temperature Definitions

e Ambient Temperature— the temperature of the surrounding environment.

e Junction Temperature— the hottest temperature of the silicon chip inside the package.

e Absolute Maximum Junction Temperature— the temperature beyond which damage occurs
to the device. The device may not function or meet expected performance at this
temperature.

e Recommended Operating Temperature— the junction temperature at which the device
operates continuously at the designated performance over the designed lifetime. The
reliability of the device may be degraded if the device operates above this temperature.
Some devices will not function electrically above this temperature.
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5.2 Absolute Maximum Ratings

Absolute Maximum Ratings are those values beyond which damage to the device may occur. The
following table specifies the absolute maximum ratings.

A CAUTION

Stresses beyond those listed under Table 5-1 may affect reliability or cause permanent damage
to the device. These are stress ratings only. Functional operation of the device at these or any
other conditions beyond those indicated under section 5.3 Recommended Operating Conditions
is not implied. Exposure to absolute maximum rated conditions for extended periods may affect
device reliability.

Table 5-1 Absolute Maximum Ratings

Supply Name Description Min® | Max® Unit
VCC-DRAM Power Supply for PSRAM -0.3. 21 v
VCC18-PLL-AVCC Power Supply for DACOUT -03 |21 \Y
VCC18-LVDS LVDS and DSI Combo PHY Power Supply -0.3 121 \%
VCC-PE-PD Digital Port D and Port E Power Supply 8; gé Vv
VCC33-PC-PF Digital Port C, Port F and ALDO Power Supply | -0.3 | 3.6 v

Power Supply for EFUSE Program Mode and

VCC18-EFUSE-LDOA -0.3 2.1 \Y
LDOA
VCC33-PB-USB Power Supply for Port B, USB and LDOA -0.3 | 3.6 v
VDD-COREO System power supply -0.3 |12 \
VDD-CORE1 System power supply -0.3 12 \Y
Human Body Model (HBM)®) TBD | TBD v
VESD(Z)
Charged Device Model (CDM)® TBD | TBD V
Latch-up I-test performance current-pulse TBD
injection on each 10 pin®
ILatch-up
Latch-up over-voltage performance voltage 68D

injection on each 10 pin®

(1) The min/max voltages of power rails are guaranteed by design, not tested in production.

(2) Electrostatic discharge (ESD) to measure device sensitivity/immunity to damage caused by
electrostatic discharges into the devices.

(3) Level listed above is the passing level per ESDA/JEDEC JS-001-2017.
(4) Level listed above is the passing level per ESDA/JEDEC JS-002-2018.
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5.3

54

(5) Based on JESDT8E; each device is tested with 10 pin injection of =150 mA at room
temperature.

(6) Based on JESD78E; each device is tested with a stress voltage of 1.5 x Vddmax at room
temperature.

Recommended Operating Conditions

The following table describes operating conditions of the device.

m NOTE

Logic functions and parameter values are not assured out of the range specified in the
recommended operating conditions.

Table 5-2 Recommended Operating Conditions

Supply Name Description Min Typ | Max Unit

VCC-DRAM Power Supply for PSRAM 1.71 1.8 | 1.89 %

VCC18-PLL-AVCC DACOUT Power 1.782 1.8 1.818 \Y

VCC18-LVDS LVDS and DSI Combo PHY Power 171 18 | 189 y
Supply

VCC-PEPD Digital Port D and Port E Power 1.62 1.8 |1.98 v
Supply 2.97 33 |36

Digital Port C, Port F and ALDO

2.97 . . %
Power Supply J 33 |36

VCC33-PC-PF

Power Supply for EFUSE Program

1.782 1.8 1.818 V
Mode and LDOA

VCC18-EFUSE-LDOA

Power Supply for Port B, USB and

VCC33-PB-USB 2.97 . . \Y
C33 DO 9 33 |36

VDD-COREO System power supply 0.9 0.92 |0.99 v
VDD-CORE1 System power supply 0.9 0.92 | 0.99 %

GPIO DC Electrical Characteristics

Table 5-3 summarizes the GPIO DC electrical characteristics of the device.
Table 5-3 GPIO DC Electrical Characteristics®
(VCC: VCC33-PB-USB/VCC- PD/VCC18-LVDS/VCC33-PE/VCC18-PLL-HPVCC)

Symbol | Parameter Min Typ | Max Unit

Viu High-Level Input Voltage 0.7 *VCC - 1.1 *VCC V
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Vi Low-Level Input Voltage -0.3 - 0.25*VCC %
arararly s lu e
Output ’ ’
Rey Pull'—up PEO, PE1, PE4, PE5, | o 33 | 462 "
Resistance PFO, PF1, PF4, PF5
Other GPIOs 60 100 | 140 kQ
arararly s la e
Output ’ ’
Rep Pull'—down PEO, PE1, PE4, PE5, | o 33 | 462 "
Resistance PFO, PF1, PF4, PF5
Other GPIOs 60 100 | 140 kQ
" High-Level Input Current - - 10 uA
n Low-Level Input Current - - 10 uA
Von High-Level Output Voltage VCC-0.3 - VCC v
VoL Low-Level Output Voltage 0 - 0.2 V
loz Tri-State Output Leakage Current -10 - 10 uA
Cin Input Capacitance - - 5 pF
Cour Output Capacitance - - 5 pF
(1): Guaranteed by design.
5.5 GPADC Electrical Characteristics
Table 5-6 lists the GPADC electrical characteristics.
Table 5-4 GPADC Electrical Characteristics
Parameter Min Typ Max Unit
ADC Resolution - 12 - bits
Full-scale Input Range 0 - AVCC %
Sampling Rate - - 1 MHz
5.6 TPADC Electrical Characteristics
Table 5-7 lists the TPADC electrical characteristics.
Table 5-5 TPADC Electrical Characteristics
Parameter Min Typ Max Unit
Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 49




@ LWIWER
Confidential

Parameter Min Typ Max Unit
ADC Resolution - 12 - bits
Full-scale Input Range 0 - AVCC %

Sampling Rate - - 750 kHz

5.7 Audio Codec Electrical Characteristics

Test Conditions

AVCC=1.8V,Ta=25"°C, 1 kHzsinusoid signal, DAC fs = 48 kHz, 16-bit audio data unless otherwise
stated.

Table 5-6 Audio Codec Typical Performance Parameters

Symbol Parameter Test Conditions Min Typ Max | Unit

DAC to DACOUT(R=100K)

Full-scale 0dBFS 1kHz - 545 - mVrms
SNR(A-weighted) | Odata - 99 - dB
THD+N 0dBFS 1kHz - -85 - dB

R 0dB_L_Odata 1kHz
Crosstalk L.0dB_R_Odata 1kHz ) 20 - dB

DAC to DACOUT(R=160Q)

Full-scale 0dBFS 1kHz - 500 - mVrms

SNR(A-weighted) | Odata - 99 - dB

THD+N(10mW) | 1kHz - -85 - dB
DAC Path R_0dB_L_Odata 1kH

Crosstalk —ap_L_Ldata z - -90 - dB

L 0dB_R_Odata 1kHz

DAC to DACOUT(R=320Q)

Full-scale 0dBFS 1kHz - 530 - mVrms
SNR(A-weighted) | Odata - 99 - dB
THD+N(8.8mW) | OdBFS 1kHz - -85 - dB

R 0dB_L_Odata 1kHz
Crosstalk L _0dB_R_Odata 1kHz i 90 ) dB

DAC to LINEOUTLP/N or LINEOUTRP/N(R=100K)

Full-scale 0dBFS 1kHz - 1080 - mVrms

SNR(A-weighted) | Odata - 100 - dB
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Symbol Parameter Test Conditions Min Typ Max | Unit

THD+N 0dBFS 1kHz - -90 - dB

R 0dB_L_Odata 1kHz
k - - 11 ; B
Crosstal L_0dB_R_Odata 1kHz 0 d

5.8 MIPI DPHY Electrical Characteristics

This section describes some test parameters for MIPI DPHY based on D-PHY Physical Layer
Conformance Test Suite Version 1.00.

Table 5-7 MIPI DPHY CTS Reference

Symbol Parameters Min Typ Max Unit

Data Lane HS-TX Parameters

Vob(o) Data Lane HS-TX Differential Voltages - 222.4 mV
Voo Data Lane HS-TX Differential Voltages - 220.6 | - mV
AVos EATSt; :i:: HS-TX Differential Voltage ) 5 ] "y
tr Data Lane HS-TX 20%-80% Rise Time - 0.305 | - Ul
tr Data Lane HS-TX 80%-20% Fall Time 0.301 |- Ul

Clock Lane HS-TX Parameters

Vonio) Clock Lane HS-TX Differential Voltages - 264 mV
Von() Clock Lane HS-TX Differential Voltages - 224 - mV
AV, I\C/lli(;cr:]L(ali Ee HS-TX Differential Voltage ) 40 ] my
tr Clock Lane HS-TX 20%-80% Rise Time - 0.32 - Ul
tr Clock Lane HS-TX 80%-20% Fall Time 0.33 - ul

5.9 External Clock Source Electrical Characteristics

5.9.1 High-speed Crystal/Ceramic Resonator Characteristics

The high-speed external clock can be supplied with a 24 MHz crystal resonator (oscillation mode).
The 24 MHz crystal resonator provides 24 MHz reference clock which is connected to the DXIN
and DXOUT terminals.

Table 5-8 High-speed 24 MHz Crystal Requirements

Symbol Parameter Min Typ Max Unit
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Symbol Parameter Min Typ Max Unit
fyoam N Crystal parallel resonance frequency | - 24 - MHz
Crystal frequency stability and
-50 - +50
tolerance at25°C ppm
Oscillation mode Fundamental -
Co Shunt capacitance @ - 6.5 - pF

1. The 50 ppm frequency stability and tolerance can meet the requirement of the device. We
recommend selecting 20 ppm crystal devices. If the REFCLK (24 MHz fanout) is used for Wi-Fi

chip, the crystal uses the recommended specification or the specified model for Wi-Fi chip.

2. The®6.5 pFisonly asimulation value. The crystal shunt capacitance (C) is given by the

crystal manufacturer.

Table 5-9 Crystal Circuit Parameters

Symbol Parameter

C; C, capacitance

G, C, capacitance

C. Equivalent load capacitance, specified by the crystal manufacturer
Co Crystal shunt capacitance, specified by the crystal manufacturer
Cehunt Total shunt capacitance

Frequency stability mainly requires that the total load capacitance (C,) be constant. The crystal
manufacturer typically specifies a total load capacitance which is the series combination of C;, C,,
and Cgnynt.

The total load capacitance is C.= [(C; * C;)/ (C1 + Cy)] + Cohunt.

e C; and C, represent the total capacitance of the respective PCB trace, load capacitor, and
other components (excluding the crystal) connected to each crystal terminal. C; and C, are
usually the same size.

e  Cqune is the crystal shunt capacitance (Co) plus any mutual capacitance (Cyig + Cpcg) Seen
across the DXIN and DXOUT signals.

In the application, the crystal resonator and the load capacitors must be placed close to the

oscillator pins in order to minimize output distortion and the startup stabilization time. Refer to
the crystal resonator manufacturer for more details on the resonator characteristics.
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5.10 Interface Timing Characteristics
5.10.1 SMHC Interface Timing
5.10.1.1 HS-SDR Mode
(1] nore
|0 voltage is 1.8V or 3.3V.
Figure 5-2 SMHC HS-SDR Mode Output Timing Diagram
< tCK >
< tODLY >
CLK

CMD, DATA >< ><

Table 5-10 SMHC HS-SDR Mode Output Timing Constants

Parameter Symbol Min Typ Max Unit

CLK

Clock frequency tCK 0 50 50 MHz

Duty Cycle DC 30 50 70 %

Output CMD, DATA(referenced to CLK)

CMD, Data output delay time tODLY - 025 |05 Ul

(1) The UnitInterval (Ul) is 1-bit nominal time. For example, UI=20 ns at 50 MHz.

(2) Thedriver strength level of GPIO is 2 for test.
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Figure 5-3 SMHC HS-SDR Mode Input Timing Diagram

< tCK >

E LIDLY
CLK
CMD, DATA >< ><
Table 5-11 SMHC HS-SDR Mode Input Timing Constants
Parameter Symbol Min Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 30 50 70 %
Input CMD, DATA(referenced to CLK 50MHz)
Data inputdelay in SDR mode. It includes
he PCB i f k, the PCB
t‘ e PCB delay time of Clock, the PCB delay DL Y ) ) 20 s
time of Data and the data output delay of
Device
The driver strength level of GPIO is 2 for test.
5.10.1.2 HS-DDR Mode

Figure 5-4 SMHC HS-DDR Mode Output Timing Diagram

< tCK >

tODLY DDR
——>
CLK
CMD, DATA ) L ><
Table 5-12 SMHC HS-DDR Mode Output Timing Constants
Parameter Symbol Min Typ Max Unit
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Parameter Symbol Min Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %
Output CMD, DATA(referenced to CLK)
rCnl\:l)z,eData output delay time in DDR tODLY-DDR ) 025 |oos Ul
(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=20 ns at 50 MHz.
(2) Thedriver strength level of GPIO is 2 for test.
Figure 5-5 SMHC HS-DDR Mode Input Timing Diagram
< tCK >
tIDLY_DDR
CLK |
CMD, DATA ><
Table 5-13 SMHC HS-DDR Mode Input Timing Constants
Parameter Symbol Min Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %
Input CMD, DATA(referenced to CLK 50MHz)
Data input delay in DDR mode. It includes
i ofbsta an the ot output deayor. | TOLVODR |+ |- 83 s
Device

The driver strength level of GPIO is 2 for test.
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5.10.1.3 SDR104 Mode

Figure 5-6 SMHC SDR104 Mode Host Output Timing and Device Input Timing Diagram

< tCK >

¢ tODLY 3

CLK

CMD, DATA >< ><

Table 5-14 SMHC SDR104 Mode Host Output Timing and Device Input Timing Constants

Parameter Symbol Min Typ Max Unit
CLK

Clock frequency tCK - - 100 MHz
Duty Cycle DC 30 50 70 %
Rise time, fall time tTLH, tTHL - - 0.2 Ul
Host Output CMD, DATA (referenced to CLK)

Host CMD, Data output delay time toDLY - 0.25 0.5 Ul

(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=10 ns at 100 MHz.
(2) The driver strength level of GPIO is 3 for test.

Figure 5-7 SMHC SDR104 Mode Host Input Timing and Device Output Timing Diagram

tPERIOD
| |

VT

o

VIH - VIH
VIL f o Y VIL
- | -
tPH tVW
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Table 5-15 SMHC SDR104 Mode Host Input Timing and Device Output Timing Constants

Parameter Symbol Min Typ | Max Unit | Remark
CLK

Max:
Clock Period tPERIOD 10 - - ns

100 MHz
Duty Cycle DC 30 50 |70 %
Rise time, fall time tTLH, tTHL - - 0.2 Ul

Host Input CMD, DATA (referenced to CLK)

Device Output delay tPH 0 - 2 ul
Device Output delay variation

due to temperature change after | dPH -3508 | - 1550@ | ps
tuning

Device CMD, Data valid window tvw 0.575 |- - Ul

1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=10 ns at 100 MHz.
) The driver strength level of GPIO is 3 for test.
) Temperature variation: -20°C.
)

4) Temperature variation: 90 °C.
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5.10.2 LCD Interface Timing
Figure 5-8 HV_IF Vertical Timing
: VT e e S H
§ZZZZZIZZIZIIZZZZZQEEZZIIZZZZZZIIZIZIII;’ """" A
Qoo VSPW DT Y ; :
Vsync H
; V/i : /L E /L //_:
Hsync
I Il Ut U U
D[23..0] Vertical invalid data period - Vertical invalid data period
Odd/Even field
P N ON— AR p
iannn  VSRW g E
Vsync E
— VBP : S
72 R T"""""""""""). H
N I<->l // : : /4 /__:
O o | | o o | e [
D[23..0] Vertical invalid data period - Vertical invalid data period

Even field
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Figure 5-9 HV_IF Horizontal Timing

Hsync

DCLK J ) , 5 —I-”_l_
D[23..0] —< Invalid )( D1 X D2 X D3 X::::)(ED*

DE
Parallel Mode Horizontal Timing:
R e eSS L | P X
Crgpare ) ;
(’ """ >' : '
Hsync '
[ E ', Tdclk ! .
5 A S 5
DCLK : /J
— M —//: ' /a x/ —
! H OneiPixel '
N, =
D[7..0] _< Invalid X RO X Gl X B2 ):( R3 )<: X 3997
DE

Serial Mode Horizontal Timing:

Table 5-16 LCD HV_IF Timing Constants

Parameter Symbol Min Typ Max Unit
DCLK Cycle Time tDCLK 5.9 - - ns
Hsync Period Time tHT - HT+1 - tDCLK
Hsync Width tHSPW - HSPW+1 - tDCLK
Hsync Back Porch tHBP - HBP+1 - tDCLK
Vsync Period Time tvT - VT/2 - tHT
Vsync Width tVSPW - VSPW+1 - tHT
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Parameter Symbol Min Typ Max Unit

Vsync Back Porch tVBP - VBP+1 - tHT

1) Vsync: Vertical sync, indicates one new frame.

2) Hsync: Horizontal sync, indicate one new scan line.

4) LDE: LCD data enable.

(1)

(2)

(3) DCLK: Dot clock, pixel data are sync by this clock.

(4)

(5) LD[23..0]: 24Bit RGB/YUV output from input FIFO for panel.

5.10.3  Parallel CSl Interface Timing

Figure 5-10 Parallel CSI Data Sample Timing

tperiod |

PCLK

Table 5-17 Parallel CSI Interface Timing Constants

Parameter Symbol Min Typ Max Unit
Pclk period toeriod 6.73 - - ns
Pclk frequency 1/tperiod - - 148.5 | MHz
Pclk duty thigh-tevel/ tperiod 40 50 60 %
Data input setup time tust 0.6 - - ns
Data input hold time tdhd 0.6 - - ns
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5.10.4  MIPI DPHY Interface Timing

Figure 5-11 MIPI DPHY Timing

Reference Time
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< Teikp <
Table 5-18 MIPI DPHY Timing Constants
Oprational

Units in Ulinst Frequency in
Parameter Symbol Gbps

Min Max Total Min Max

-0.15 0.15 0.3 0.08 1.0
Data to Clock Skew T skew(t]

-0.20 0.20 0.4 >1.0 1.5

0.15 - - 0.08 1.0
Data to Clock Setup Time | Teetupirg

0.20 >1.0 1.5

0.15 - - 0.08 1.0
Clock to Data Hold Time Thold(rx

0.20 >1.0 1.5
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5.10.5 SPlInterface Timing

Figure 5-12 SPI Writing Timing

CSH ‘ |

ts(cs "
SCLK ) ‘./‘/j\_/_\_/{/ \_/\/_\
vos| TN Mo >E; 2]( X s XA

ts(mo) tn(mo)

/
1

Figure 5-13 SPI Reading Timing

1/

Internal Left offset2.4 ns /
SCLK /

Actual

SCLK L) tn(mi)

MISO MSsB LSB 7/

/1
MOSI 1/

Table 5-19 SPI Timing Constants

Parameter Symbol Min Typ Max Unit
CS# Active Setup Time ts(cs) 2T - - ns
CS# Active Hold Time th(cs) 2TW - - ns
CLK/Data output skew time | tgeu? - - 1 ns
Data output Delay Time t,(mo) TO/2-¢, ., - TW/2+¢,., | ns
Data output Hold Time tn(mo) TO/2-1,.. - TO2+¢1,., | ns
] ts(mi) 0.2(master mode)
Data In Setup Time - - ns
4.5(slave mode)
) th(mi) 0.2(master mode)
Data In Hold Time - - ns
2(slave mode)

(1) Tisthe cycle of clock.

(2) tekew is the output skew time between SCLK and MOSI. SCLK may be either faster or
slower than MOSI.
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5.10.6  SPI-DBI Interface Timing

Figure 5-14 DBI 3-line Serial Interface Timing

CSX < <Eh tsh
tCSS
L twc/trc -
scL — —
L twrl/trdl i/ i >
Tl V] - twrh/trdh
. s o g tah |
sDI ] 5
(write)
SDO
(read)

Table 5-20 DBI 3-line Serial Interface Write Timing Parameters

Signal Parameter Symbol Min Max Unit
CSX Chip select setup time A 15 ns
Write cycle T 16 ns
SCL Control pulse “H” duration torh 7 ns
Control pulse “L” duration torl 7 ns
Data setup time tys 7w ns
SDI/SDO
Data hold time tyt 7 ns
Note:
Range of required clock frequency: 0-60 MHz.

Table 5-21 DBI 3-line Serial Interface Read Timing Parameters

Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tesh 60 ns
Read cycle te 150 ns
SCL Control pulse “H” duration teah 60 ns
Control pulse “L” duration tral 60 ns
Read access time trace 100 50 ns
SDI/SDO
Output disable time tog 150 50 ns
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Signal Parameter Symbol Min Max Unit

Note:
Range of required clock frequency: 0-6.67 MHz.

Figure 5-15 DBI 4-line Serial Interface Timing

CSX < > i tsh
tCSS
DCX :
tah
tWC/tI’C -
SCL V ........
. twrl/trdl ¢ -
...... il V) - twrh/trdh
< tas 0 g tan
SDI ; g
(write) ;
tod ) '
SDO
(read) X/ﬁ

Table 5-22 DBI 4-line Serial Interface Write Timing Parameters

Signal Parameter Symbol Min Max Unit

CSX Chip select setup time tess 15 ns
Address setup time tas 10 ns

DCX
Address hold time tan 10 ns
Write cycle twe 16 ns

SCL Control pulse “H” duration trh 7 ns
Control pulse “L” duration trl 7 ns
Data setup time tys 7w ns

SDI/SDO Data hold time tyt 7 ns
Output disable time tog 150 50 ns

Note:

Range of required clock frequency: 0-60 MHz.

Table 5-23 DBI 4-line Serial Interface Read Timing Parameters

Signal Parameter Symbol Min Max Unit
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Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tesh 60 ns
Address setup time tas 10 ns
DCX
Address hold time tan 10 ns
Read cycle tre 150 ns
SCL Control pulse “H” duration trah 60 ns
Control pulse “L” duration tral 60 ns
Read access time trace - 50 ns
SDI/SDO
Output disable time tog 150 50 ns
Note:
Range of required clock frequency: 0-6.67 MHz.

5.10.7  SPIFlash Interface Timing

5.10.7.1 Controller Output to Target Input Timing

Figure 5-16 xSPI Target Data Input Timing
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Table 5-24 Clock Input Threshold Levels

Parameter Symbol Min Max Unit
Clock Input Threshold (AC) VT (AC) 0.50 *VvDD | 0.50 * VDD V
Input differential crossing (AC) VIX (AC) 0.4*VDD | 0.60*VDD v

Table 5-25 xSPI Device Input Timing

xSPI-333(1) | xSPI-266(2) xSPI1-200(3)

Parameter | Symbol Unit | Comments
Min | Max | Min Max Min | Max
Input CK
Cycle Ti
yeie Hime 150 MHz (max) between
Data tPERIO 6.66 7.5 10 ns the rising edges with
Transfer D ' ' &€ds
respect to VT.
Mode
Slew Rate SR 0.94 |- 0.75 - 0.56 |- V/ns | With respect to VIH/VIL.
Allowable deviation
fromanideal 50% duty
Duty Cycle .
) s tCKDCD | 0.0 0.3 0.0 0.375 |0.0 0.5 ns cycle with respect to
Distortion B
VT. Includes jitter and
phase noise.
Minimum tCKMP .
. 2.7 - 3815 | 4.5 - ns With respect to VT.
Pulse Width | W
Input Signals (Referenced to CK)
I t Set
NPUESEMR T isuddr [ 06 | - 0.8 |- 1.0 |- ns | With respect to VIH/VIL.
Time (DTR)
I t Hold
eru ° tIHddr | 0.6 - 0.8 - 1.0 - ns With respect to VIH/VIL.
Time (DTR)
Input Setup )
I 1 - 2 - 2 - With VIH/VIL.
Time (STR) tISU ns ith respect to VIH/
Input Hold
PUERO'S 1 iH 1 |- 2 : 2 |- ns | With respect to VIH/VIL.
Time (STR)
With respect to VIH/VIL
Slew Rat
ew Rate @ SR 0.94 | -- 0.75 - 0.56 |- V/ns | and xSPI reference
1.8V
load.
With respect to VIH/VIL
Slew Rat
ew Rate @ SR 1.72 |- 1.37 - 1.03 |- V/ns | and xSPI reference
3.0V
load.
Note:
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xSPI-333(1) | xSPI-266(2) xSPI-200(3)
Parameter | Symbol Unit | Comments
Min | Max | Min Max Min | Max
xSPI-333: Up to 166 MHz; up to 333 MT/s.
xSPI-266: Up to 133 MHz; up to 266 MT/s.
xSPI1-200: Up to 100 MHz; up to 200 MT/s.
5.10.7.2 Target Output to Controller Input Timing
Figure 5-17 xSPI Target Data Output Timing
tPERIOD
Vob —
tbspep is k—
Data Strobe Output (DS) VT e fl—— tDGMPW ) tDSMPW
/ “ i S; tpspep ;
Vss
—» 4+— {RrQ —Pp <4— trou
V
o v\ / \ N N/
10[3:0] Output : Valid Window E >< Valid Window
VoL f :
- 7\ 1/ 7\
Table 5-26 xSPI Device Output Timing
xSPI1-200(1)
Parameter Symbol Unit Comments
Min Max
Data Strobe(2)
Cycle Time Data trerIoD Mo ] s 100 MHz.(max) between the rising
Transfer Mode edges with respect to VT.
Allowable deviation from the input
Dyty Cycle 0SDCD | 0.0 0.4 s clock duty c‘ycle distortion
Distortion (tCKDCD) with respect to VT.
Includes jitter and phase noise.
Minimum Pulse Width of DS is
Minimum Pulse smaller than that of CK since the
Width tDSMPW | 4.1 - ns target is allowed to add distortion
when generating DS from CK. With
respectto VT.
Output DATA (Referenced to DS)
With respect to VOH/VOL and xSPI
Output skew tRQ - 0.8 ns
reference load.
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XSPI-200(1)
Parameter Symbol Unit Comments
Min Max
With t to VOH/VOL and xSPI
Output hold skew | tRQH - 0.8 ns ith respect to VOH/VOL and x
reference load.

Note:
(1) xSP1-200: Up to 100 MHz; up to 200 MT/s.

(2) Controller CK edges are the trigger for target 10 and DS edges. 10 and DS edges therefore
always follow their related (triggering) CK edges.

5.10.8  UART Interface Timing
Figure 5-18 UART RX Timing

Register Setting:
Data length(DLS in LCR[1:0]) = 3 (8bit)
Stop bit length(STOP in LCR[2]) =1 (2bit)
Parity enable(PEN in LCR[3]) =1

RX start >< data >< parity >< stop

RX FIFO .
DATA \\\ w vaild data

- tRXSF
Figure 5-19 UART nCTS Timing
X start ;1;’;::1 parity >< stop o start
nCTS N o o
tDCTS tACTS

Figure 5-20 UART nRTS Timing

Register Setting:
RTS Trigger level(RT in FCR[7:6]) = 3 (De-asserted nRTS when FIFO valid data number reach FIFO depth-2)

RX FIFO 1)

DATA NUM FD3 AD-2 N \ 0

nRTS

Y
A

tDRTS tARTS

Note (1): FD: FIFO Depth
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Table 5-27 UART Timing Constants

Parameter Symbol Min Typ | Max Unit
RX start to RX FIFO tRXSF 10.5*BRPW | - 11*BRPW | ns
Delay time of de-asserted nCTS to TX strat | tDCTS - - BRP ns
J[Srtae:s;iq r;w;ic;fn asserted nCTS to stop next LACTS BRP /4 ] ] s
Delay time of de-asserted nRTS tDRTS - - BRP ns
Delay time of asserted nRTS tARTS - - BRP® ns

(1) BRP: Baud-Rate Period.

5.10.9 TWIInterface Timing

Figure 5-21 TWI Timing

/

Tlow Tr T €
s

SCKT ! DA

| I

| I

F |y »> <

I

g <+

]

Thd-STA = Thd-DAT Thigh

Table 5-28 TWI Timing Parameters

Standard mode Fast mode
Parameter Symbol Unit

Min Max Min Max
SCK clock frequency | Fsck 0 100 0 400 kHz
Setup Time In Start Tsu-STA | 4.7 - 0.6 - us
Hold Time In Start Thd-STA | 4.0 - 0.6 - us
Setup Time In Data Tsu-DAT | 250 - 100 - ns
Hold Time In Data

Thd-DAT | 0 - 0 - us

(12C-bus devices)
Setup Time In Stop Tsu-STO | 4.0 - 0.6 - us
SCK Low level Time Tlow 4.7 - 13 - us
SCK High level Time | Thigh 4.0 - 0.6 - us
SCK/SDA Falling Time | Tf - 300 20 300 ns

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 69




@LNIM’ER

Confidential
Standard mode Fast mode
Parameter Symbol Unit
Min Max Min Max
SCK/SDARising Time | Tr - 1000 20 300 ns

5.10.10 12S/PCM Interface Timing

5.10.10.1 Data Output timing of 12S/PCM in Master mode

The Data Output timing of 12S/PCM in Master mode and the Data Input timing of Peripheral
12S/PCM in Slave mode show in Figure 5-22.

Figure 5-22 Data Output Timing of 12S/PCM in Master Mode

Ll
LRCK |
(M_ouT)

12S/PCM

TA(LRCK_To_PAD(M)) —u =

BCLK
(M_ouT) TABCLK_To_PAD(M
Td(DOUT_To_PAD(M)) _>' —

w3 X X \ X X X

Td(PAD(M)_To_PAD(S)) —>::<—
n

Td(PAD(S)_To_LRCK) —»| &=

LRCK | '
(S_IN) | |
I

S(LRCK) |Th LRCK)
BCLK
(S_IN) )_To /BCLK)—!

Pripheral s(DIN) | DIN

- T\ \J
' A x M Y X X

The Data Output timing parameters of 12S/PCM in Master mode and The Data Input timing
parameters of Peripheral 12S/PCM in Slave mode show in Table 5-31.

IOPAD

Table 5-29 Data Output Timing Parameters of I12S/PCM in Master Mode

Parameter Min Max Skew Units
Sequence requirement of internal signal of I2S/PCM in Master mode
T4(LRCK_To_PA | LRCK to PAD(M) / T1<6.5
D(M)) Delay (restriction)
T4(BCLK_To_PA | BCLK to PAD(M) / T2<6.5(restricti | T,,1<2.5(require | NS
D(M)) Delay on) ment)
T4(DOUT_To_PA | DOUT to PAD(M) / T3<6.5(restricti
D(M)) Delay on)
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Parameter

Min

Max

Skew

Units

Sequence requirement of the IO pad of I12S/PCM in Master mode connecting to the external 10
pad of Peripheral 12S/PCM in Slave mode

LRCK PAD(M) to

T4*<7.0(estimat

LRCK PAD(S) / -
ion)
Delay
BCLK PAD(M) t
T4(PAD(M)_To_P (M) to T5*<7.0(estimat | T,2*<1.0(requir
BCLK PAD(S) / ) ns
AD(S)) ion) ement)
Delay
DOUT PAD(M) to .
T6*<T.
DIN PAD(S) / ‘ 6*<7.0(estimat
ion)
Delay
Sequence requirement of internal signal of Peripheral 12S/PCM in Slave mode
T4(PAD(S)_To_L | PAD(S) to LRCK / T7*<6.5(assum
RCK) Delay ption) T,,3*<2:5(requir
ns
T4(PAD(S)_To_B | PAD(S) to BCLK ) T8*<6.5(assum | €ment)
CLK) Delay ption)
T4(PAD(S)_To. DI | PAD(S) to DIN T9*<6.5(assum
/ | / /
N) Delay ption)
LRCK Setup T10*(anal
T(LRCK .
( ) Slack ysis) / / ns
T11* l
Ty(LRCK) LRCK Hold Slack | /¥ @nal | / ns
ysis)
T12* l
T«(DIN) DIN Setup Slack . (ana / / ns
ysis)
T13* l
To(DIN) DIN Hold Slack | 1> (@nal |, / ns
ysis)
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5.10.10.2 Datalnp

The Data |
[2S/PCM in

ut timing of 12S/PCM in Master mode

nput timing of 12S/PCM in Master mode and the Data Output timing of Peripheral
Slave mode show in Figure 5-23.

Figure 5-23 Data Input Timing of 12S/PCM in Master Mode
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Input timing parameters of 12S/PCM in Master mode and The Data Output timing

parameters of Peripheral 12S/PCM in Slave mode are shown in Table 5-32.

Table 5-30

Data Input Timing Parameters of 12S/PCM in Master Mode

Parameter

Min Max Skew Units

Sequence requirement of internal signal of I2S/PCM in Master mode

Td(LRCK_To_PAD(M | LRCKt
( -To_PAD{ ° / T1<6.5(requirement) Twl<2.5 ns
) PAD(M) Delay
Td(BCLK_To_PAD(M | BCLKto i (estimati
/ T2<6.5(requirement) ns
) PAD(M) Delay on)

Sequence requirement of the 10 pad of I2S/PCM in Master mode connecting to the external 10

pad of Peripheral 12S/PCM in Slave mode

LRCK PAD(M) T3*<7.0(requiremen *

to LRCK ) e ng i
Td(PAD(M) To_PAD | PAD(S) Delay ) ns
) BCLK PAD(M) T4*<7.0(requiremen | (estimati

to BCLK e

t) On)
PAD(S) Delay
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Parameter Min Max Skew Units
Sequence requirement of internal signal of Peripheral 12S/PCM in Slave mode
Td(PAD(S)_To_LRC | PAD(S) to / T5*<6.5(requiremen | Tw3*<2. s
K) LRCK Delay t) 5
Td(PAD(S)_To_BCL | PAD(S)to / T6*<6.5(requiremen (estimati | ns
K) BCLK Delay t)
on)

Td(DOUT_To_PAD(S | DOUT to / T7*<6.5(requiremen / s
) PAD(S) Delay t)

LRCK Set T8* |
Ts(LRCK) etup | T8%(@nalys | / ns

Slack is)

LRCK Hold T9* [
Th(LRCK) © To%(analys |, / ns

Slack is)

Sequence requirement of the 10 pad of 12S/PCM in Master mode connecting to the external 10

pad of Peripheral 12S/PCM in Slave mode

DOUT PAD
Td(PAD(S)_To_PAD( ou (S) T10*<7.0(requireme
W) to DINPAD(M) |/ ) / ns
Delay
Sequence requirement of internal signal of 12S/PCM in Master mode
Td(PAD(M)_To_DIN) PAD(M) to DIN / T11<6.5(requiremen / s
Delay t)
DIN Setup T12*(anal
Ts(DIN
" Slack ysis) / / ns
T13*
Th(DIN) DIN Hold Stack | ' @nal |, / ns
ysis)
5.10.11 OWA Interface Timing
Figure 5-24 OWA Timing
\
OWA_ouT :'
TFOWA_OUT) ! = —! 1= Tr(OWA_OUT)
Table 5-31 OWA Timing Constants
Parameter Symbol Min Typ Max Unit
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Parameter Symbol Min Typ Max Unit
OWA_OUT Rise Time Tr(OWA_OUT) | - - 8 ns
OWA_OUT Fall Time Tf(OWA_OUT) - - 8 ns

5.11 Power-Up and Power-Down Sequence

5.11.1 Power-Up Sequence

The following figure shows an example of the power-up sequence for the SoC.
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Figure 5-25 Power-Up Sequence

3.3v
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3.3V
VCC33-PC-PF —4
3.3V
VCC-PE-FPD —é
1.8V
|| VB0%
T >Oms/
VCC18-PLL-AVCC ___ 7T0%
1.8V
S0%
AVCC18-EFUSE- ?4
LDOA 1.8V
o0%
VCC18-LVDS 4?4
1.8V
VS0%
VCC-DRAM 4?4‘—"&&:“—1
0.92V

Y 90%

VDD-COREQ/1

24M CLK —|_|_|_|_|_|m Ll
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After Boot0
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5.11.2 Power-Down Sequence

The following figure shows an example of the power-down sequence for the SoC.
Figure 5-26 Power-Down Sequence

VCC33-PB-USB

90%
3.3V
VCC33-PC-PF 20%
AN 3.3v
VCC-PE-PD 20%
\ 3.3v
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\ 1.8V
VCC18-LVDS - | so%
1.8V
VCC-DRAM oo
||
T1=0ms\ 1.8V
VDD-COREOQ/1
90%
[€—T2>1m
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24M CLK - — = — —
L L] L] [ |[Notimingrequirements
BEOOSTO-PWM - — = — —
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6.1

6.2

Temperature and Thermal Characteristics

Temperature

The following tables describe the temperature of the device

Table 6-1 Operating and Storage Temperature

Symbol | Parameter Min Max Unit
T, Ambient Operating Temperature TBD TBD °C
Ts1e Storage Temperature -40 150 °C
Table 6-2 Junction Temperature

_ Recommended Operating Temperature (T;) Absolute Maximum _
Chip Min Max Junction Temperature Unit
F101 TBD TBD T1BD °C

Package Thermal Characteristics

The maximum chip junction temperature (T, max) Must never exceed the values given in Table 6-2
Junction Temperature.

Failure to maintain a junction temperature within the range specified reduces operating lifetime,
reliability, and performance, and may cause irreversible damage to the system. It is useful to
calculate the exact power consumption and junction temperature to determine which the
temperature will be best suited to the application. Therefore, the product should include
thermal analysis and thermal design to ensure the operating junction temperature of the device
is within functional limits.

The following tables show the thermal resistance characteristics of the device. These data are
based on JEDEC JESD51 standard, because the actual system design and temperature could be
different from JEDEC JESD51, these simulating data are a reference only and may not represent
actual use-case values, please prevail in the actual application condition test.

Table 6-3 Package Thermal Characteristics

Symbol | Parameter Min Typ@ Max Unit
Junction-to-Ambient Thermal

0.4 . - 23.8 - °C/W
Resistance

0 5 Junction-to-Board Thermal Resistance | - 18.44 - °C/W

0 Junction-to-Case Thermal Resistance - 4 - °C/W
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(1) Reference document: JESD51-2 Integrated Circuits Thermal Test Method Environment
Conditions - Natural Convection (Still Air). Available from www.jedec.org.

(2) The testing PCB is 4 layers, 114.5 mm x 76.2 mm body, and 1.6 mm thickness. Ambient
temperature is 25 °C.
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7 Pin Assignment

7.1 PinMap

The following shows the QFN 68 pins, 7 mm x 7 mm pin map.

Figure 7-1 Pin Map
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7.2 Package Dimension

The following figure shows the top, bottom, and side views of the package.

Figure 7-2 Package Dimension
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8 Carrier, Storage and Backing Information

8.1 Carrier

The following table shows matrix tray carrier information.

Table 8-1 Matrix Tray Carrier Information

Item Color Size Note

Tray Black 322.6 mm x 1359 mm x 7.62 mm | 250 Qty/Tray

Vacuum packing

Sil Including HIC and
Aluminum foil bags |\{ery 540 mm x 300 mm x 0.14 mm nc.u n& an
white desiccant

Printing: ROHS symbol

Pearl cotton cushion

White 12 mm x 680 mm x 185 mm
(Vacuum bag)

Pearl cotton cushion Left-Right:
(The Gap between . 12 mm x 180 mm x 85 mm
White
vacuum bag and Front-Back:
inner box) 12 mm x350 mm x 70 mm
: Printing: RoHS symbol
Inner Box White 396 mm x 196 mm x 96 mm
10 Tray/Inner box
Carton White 420 mm x 410 mm x 320 mm 6 Inner box/Carton

The following table shows packing quantity.
Table 8-2 Packing Quantity Information

. Tray/Inner Full Inner Inner Full Carton
Sample Size Tra
P Qty/Tray Box Box Qty Box/Carton Qty
F101 Tmmx7mm 250 10 2500 9 15000
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The following figure shows tray dimension drawing.

Figure 8-1 Tray Dimension Drawing

— 322.6 REF —

- 315.0 ‘;l _@

20-NO HOLES(VACUUM PICKUP CELL)

8040 (Gatef = J © —Z—
000 G EeE] 000 T
ora5q || CHOIE IS elels)
) K
6600k G Eoe o0 o
D OO0 HOIDIDOINGHTITIO O DI
O SO PIOIOIODICIDIDIDID® O - vver
HOUSHOHON HE) (M NUMBER
i hieo%e e e et |
§ oo QIO OO |
eple IcH DOGE ||
. ) o =
E83) i_-l” O] 1= g:q@_@n@@duuun__u@ Elele) o
—5 wi =
L’i Z s ot =+ J c \C 8 - I'EB%EFREF 316 '
AT s R RS B el
3 5 l MATERIAL - PP8B
— Lj ! o ALL DIMENSIONS ARE IN MILLIMETERS

&
& 2
t = § TOLERANCES — X.X
— : —- X.X=%0.25
*Km LLF G| - XXX=+0.13
eSS DRAFT ANGLE FOR REFERENCE
8XR2.54 UNLESS OTHERWISE SPECIFIED.
- ESD - SURFACE RESISTIVITY
= 10 T0 10" OHMS /SQ
5. FOR PACKAGE — QFN 7X7
6. PART NO. : TX QFNO707 1.0 1026 6 REV.D
(PLEASE INDICATE ON PURCHASE ORDER).
7. DATECODE AT TRAY BOTTOM SIDE.

iS

BOTTOM VIEW

8.2 Storage

Reliability is affected if any condition specified in section 8.2.2 and section 8.2.3 has been
exceeded.

8.2.1 Moisture Sensitivity Level (MSL)

A package's MSL indicates its ability to withstand exposure after it is removed from its shipment
bag, a low MSL device sample can be exposed on the factory floor longer than a high MSL device
sample. Table 8-3 defines all MSL.

Table 8-3 MSL Summary

MSL Out-of-bag floor life Comments

1 Unlimited <30°C / 85%RH
2 1year <30°C/ 60%RH
2a 4 weeks <30°C/ 60%RH
3 168 hours <30°C/60%RH
4 72 hours <30°C/ 60%RH
5 48 hours <30°C / 60%RH
5a 24 hours <30°C/60%RH
6 Time on Label (TOL) <30°C/60%RH
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8.2.2

8.2.3

8.3

[[:D] NOTE

The F101 device samples are classified as MSL3.

Bagged Storage Conditions

The following table defines the shelf life.

Table 8-4 Bagged Storage Conditions

Packing Mode

Vacuum packing

Storage Temperature

20-26°C

Storage Humidity

40%-60%RH

Shelf Life

12 months

Out-of-bag Duration

It is defined by the device MSL rating. The out-of-bag duration.is as follows.

Table 8-5 Out-of-bag Duration

Storage Temperature

20-26°C

Storage Humidity

40%-60%RH

Moisture Sensitive Level
(MSL)

Floor Life

168 hours

For no mention of storage rules in this document, refer to the latest /PC/JEDEC J-STD-020C.

Baking

It is not necessary to bake chips if the conditions specified in section 8.2.2 and section 8.2.3 have
not been exceeded. It is necessary to bake chips if any condition specified in section 8.2.2 and
section 8.2.3 has been exceeded.

It is necessary to bake chips if the storage humidity condition has been exceeded, we
recommend that the device sample removed from its shipment bag for more than 2 days shall be
baked to guarantee production.

Baking conditions: 125°C, 8 hours, nitrogen protection. Note that the baking should not exceed 1
times due to a risk of deformation.
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9 Reflow Profile

All Allwinner chips provided for clients are lead-free RoHS-compliant products.

The reflow profile recommended in this document is a lead-free reflow profile that is suitable for
pure lead-free technology of lead-free solder paste. If customers need to use lead solder paste,
contact Allwinner FAE.

The following figure shows the appropriate reflow profile.

Figure 9-1 Lead-free Reflow Profile

Temperature
G S [ ——
\H
E - G - 7 ESSsEosotaTG .
X » |
c . i
T ............. J - i
2 s n |
B | - i
| P 1 Cool
O e LR Soak i 1+ Reflow | down
€ D > €  —> ke

Table 9-1 Lead-free Reflow Profile Conditions

QT typical SMT reflow profile conditions (for reference only)
Step Reflow condition

Environment N2 purge reflow usage (yes/no) Yes, N2 purge used
If yes, 02 ppm level 02 <1500 ppm

A Preheat ramp up temperature 25°C->150°C
range

B Preheat ramp up rate 1.5-2.5°C/s

C Soak temperature range 150°C->190°C

D Soak time 80-110s

E Liquidus temperature 217°C

F Time above liquidus 60-90 s

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 84



@ LWIWER
Confidential

QTl typical SMT reflow profile conditions (for reference only)
Step Reflow condition

G Peak temperature 240-250°C

H Cool down temperature rate <4°C/s

The method of measuring the reflow soldering process is as follows.

Fix the thermocouple probe of the temperature measuring line at the connection point between
the pin (solderable end) of the packaged device and the pad by using high-temperature solder
wire or high-temperature tape, fix the packaged device at the pad by using high-temperature
tape or other methods, and cover over the thermocouple probe. See Figure 9-2.

Figure 9-2 Measuring the Reflow Soldering Process

Printed wiring
board

/

Spacing

Adjacent Package

Measurement|Measurement point A

Thermocouples point B

To measure the temperature of the QFN-packaged chip, place the temperature probe directly at
the pin.

If possible, the more accurate measuring way is to drill the packaged device, or drill the PCB, and
fix the thermocouple probe through the drilled hole at the pad.
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10 Part Marking
10.1 F101S2-XXX
The following figure shows the F101S2-XXX marking.
Figure 10-1 F101S2-XXX Marking
_ . 1
Avwinwer
F101 2
LLLLLLL XXXXX
Pin No.1 Identifier
3 4
The following table describes the F101S2-XXX marking definitions.
Table 10-1 F101S2-XXX Marking Definitions
No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed
2 F101S2-XXX Product name Fixed
3 LLLLLLL Lot number Dynamic
4 XXXXX Date code Dynamic
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10.2 F101S3-CXX
The following figure shows the F101S3-CXX marking.
Figure 10-2 F101S3-CXX Marking
. 1
Auwiner
F101 2
JLLLLLLL XXXXX
Pin No.1 Identifier
3 4
The following table describes the F101S3-CXX marking definitions.
Table 10-2 F101S3-CXX Marking Definitions
No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed
2 F101S3-CXX Product name Fixed
3 LLLLLLL Lot number Dynamic
4 XXXXX Date code Dynamic
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Copyright©2026 Allwinner Technology Co.,Ltd. All Rights Reserved.

This documentation is the original work and copyrighted property of Allwinner Technology Co.,Ltd
( “Allwinner” ). No part of this document may be reproduced, modify, publish or transmitted in any form
or by any means without prior written consent of Allwinner.

Trademarks and Permissions

Allwinner and the Allwinner logo (incomplete enumeration) are trademarks of Allwinner Technology
Co.,Ltd. All other trademarks, trade names, product or service names mentioned in this document are the
property of their respective owners.

Important Notice and Disclaimer

The purchased products, services and features are stipulated by the contract made between Allwinner
Technology Co.,Ltd ( “Allwinner” ) and the customer. All or part of the products, services and features
described in this document may not be within the purchase scope or the usage scope. Please read the
terms and conditions of the contract and relevant instructions carefully before using, and follow the
instructions in this documentation strictly. Allwinner assumes no responsibility for the consequences of
improper use (including but not limited to overvoltage, overclock, or excessive temperature).

The information in this document is provided just as a reference or typical applications, and is subject to
change without notice. Every effort has been made in the preparation of this document to ensure
accuracy of the contents. Allwinner is not responsible for any damage (including but not limited to
indirect, incidental or special loss) or any infringement of third party rights arising from the use of this
document. All statements, information, and recommendations in this document do not constitute a
warranty or commitment of any kind, express or implied.

No license is granted by Allwinner herein express or implied or otherwise to any patent or intellectual
property of Allwinner. Third party licences may be required to implement the solution/product.
Customers shall be solely responsible to obtain all appropriately required third party licences. Allwinner
shall not be liable for any licence fee or royalty due in respect of any required third party licence.
Allwinner shall have no warranty, indemnity or other obligations with respect to third party licences.
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Allwinner Technology Co.,Ltd.
No.9 Technology Road 2, High-Tech Zone,

Zhuhai, Guangdong Province, China

Contact US:
Service@allwinnertech.com

www.allwinnertech.com
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