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Key Features

Processor

e Dual-core RISC-V C907, up to 1.4 GHz
- 16 KB l-cache and 16 KB D-cache per core
- Supports 128 KB L2 cache

e Single-core RISC-V E907 MCU, up to 800 MHz

e . NPU, Supporting 1 TOPS @ INT8, compatible
with common CNN operators

Memory & Storage

e Supports SD 3.0 and eMMC5.1

e 1xoctal DTR mode SPI Flash interface
e 1xquad SQPIPSRAM interface

Video Engine
e Video decoding
- JPEG baseline, up to 1920x1080@60fps
e \lideo encoding
- H.265 MP@L5.0, up t0'3840x2160@35fps
- H.264 BP/MP/HP®@L5.1, up to
3840x2160@30fps
- JPEG baseline, up to 3840x2160@30fps

Video Input
e 1x8/10/12/16- bit Parallel CSI
e 1*4-lane/2*2-lane/3*1-lane MIPI CSI
- Upto'l.5Gbit/s perlane
- _Compliantwith MIPI-CSI2 V1.1 and MIPI
DPHY V1.1

Video Output
e One panelinterface
- Parallel RGB interface, up
t01280x800@60fps
- Serial RGB interface, up to 800 x
480@60fps
- i8080 interface, up to 800x480@60fps

Audio
e Supports 2 ADCs and 1 DAC

V881 Family
The 4K30 High-Definition Al Vision Processor Datasheet
e 2 single-ended audio inputs: MICINLP,

MICIN2P

e 1single-ended audio output: LINEOUTP
e 1125/PCM interface:

- Supports up to 16 channels

- Sampling rate: 8 kHz - 384 kHz

= Bit width: 8-32 bits

Peripherals Interfaces

e 1xUSB2.0DRD

e 3 xSPI(supports SPIDBI), 4 x TWI, 4 x UART

e 1 x 10/100 Mbit/s Ethernet port with RMII

interface

e 16-ch PWM, 4-ch GPADC (GPADC pad can be
used by GPIO)

e SDIO3.0

Security Subsystem

e AES, DES, 3DES, and SM4 encryption and
decryption algorithms

e MD5, SHA, and SM3 hash algorithms

e RSA, ECC, SM2 signature and verification
algorithms

e 160-bit hardware pseudo random number
generator(PRNG) with 175-bit seed

e 256-bit hardware true random number,
generator(TRNG)

e Integrated 2048-bit eFuse for chip ID and
security application

Device Summary

Orderable Device(s) | Package

VB8 LMX-XXX TFBGA 317 balls
12mmx 12 mm

V881M3-XXX QFN 128 pins
12.3mmx 12.3mm

V881M2-WB2 TFBGA 194 balls

V881M3-WB2 11.9 mm x 6.9 mm

See Table2-1 fordetails.
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Revision History

Revision | Date

Author

Description

1.01

August 24, 2026

AWA1896

e Added a new device: V881M2-WB2.

e Updated pin names of No.93 and No.5
for QFN 128 pin package.

1.00

May 20, 2026

AWA1896

e Table 2-1 Differentiated Features:
Updated NPU performance for V881M3-
WB2.

e Section 3.3.1 Image Signal Processor
(ISP): Added lens distortion correction
and fisheye distortion correction
function.

e Chapter 4 Pin Description: Changed
the signal name from “RMII-EPHY-
25/50M” to “RMII-EPHY-25M” .

e Figure 7-2TFBGA11.9 mm x 6.9 mm
Pin Map: Updated ball names of K11,
L2,110,L11, and M5.

0.90

February 11,2026

AWA1896

Initial Release Version
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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 V881 family. For details about register
descriptions of each module, see the V881_User_Manual.

Intended Audience

The document s 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 1.00-1.0x

This document is released based on the verifications in small volume production. The information
in this document 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.
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Conventions

Symbol Conventions

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

Symbol Description
A CAUTION A caution means that damage to equipment is possible.
m 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

A The cellis blank.

Numerical System

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

Type Symbol Value

1024

Data capacity 1,048,576

1000

Frequency, data rate 1,000,000

K
M
G 1,073,741,824
k
M
G

1,000,000,000

FT/QA/QC Test

All Allwinner chips provided for clients have passed the following tests.

Test Item | Description

FT test is the finished product testing after the chip is packaged, and it is a

FT Test
e 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 levelof the chip, a certain percentage of good-quality chipsare

selected for system-level testing to make the chip work in a typical application
scenario, and judge whether the chipworks normally in this scenario.

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 2



QC test is a module-level sampling test for good-quality chips. According to the
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 V881 is a high-performance encoding processor featuring an upgraded Al-ISP imaging unit
and an H.264/H.265 encoder capable of processing 8MP high-definition video, with support for
real-time input from three cameras.

With enhanced general-purpose and specialized computing power, along with EIS (Electronic
Image Stabilization) and focus acceleration, the V881 is ideal for Al live-streaming cameras,
handheld devices, drone FPV systems, and a wide range of industrial vision applications.

The V861 has the following highlights:

e Performance Upgrade: Dual-core CPU support, 4K@35fps encoding, and 1 TOPS NPU
computing power.

e Picture Quality Upgrade: Next-generation ISP algorithm enhancements with Al-ISP 2.0
enabling around-the-clock Al imaging.

e Interface Upgrade: Supports 3x1-lane/2x2-lane/ 1x4-lane MIPI-CSI video input and RGB888
video output.

e Low-Power Solution: Features low-power sleep/wake-up, Always-On-Video (AOV) support,
millisecond-level cold-(@_art sensor imaging, and coLf@:;start display solutions.

A
Figure 1-1 System Block Diagram %\f&
(%’ (’%@

- Dual-Core RISC-V C307

Graphics & Image Video Engine
RV64GCBV/RV32GCBY

NPU

Up to 1 TOPS Graphic 2D (G2D) Video Encoder
16KB 16KB H.264/H.265/JPEG

e |-Cache D-Cache 3840x2160
Wi-Fi 6 BT 5.4 Display Engine (DE)

128 KB L2 Cache ISP JPEG Decoder
Video Input 1920x1080
1*4-/2*2-/3*1-lane
MIPI CSI 8M@30fps Memory & Storage

8/10/12/16-bit _
Parallel CSI 16-bit DDR2/DDR3/DDR3L

System Connectivity

= 1 xSPIFlash (Octal 1/0)
1xSQPIPSRAM (Quad!1/Q)
1x24-bit ParallelRGB . ) 1
1280x800@60fps High Speed Timer SDI03.0
Thermal Sensor 3xSPI
Audio Codec
Spinlock 4 x UART
2 X MICINP Security

Crypto Engine (CE)

Power Management

4-ch GPADC
1x125/PCM Security ID (SID) Controller (PMC)

N A_\ A_\{é’
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2

Differentiated Features

The following table provides the differences of orderable device(s) covered by this document.

Table 2-1 Differentiated Features

Features V881 MX-XXX V881 M3-XXX V881M2-WB2 V881M3-WB2
€907 2xC907,uptol.4 GHz
E907 1 x E907, up to 800 MHz
NPU Upto 1 TOPS
H.265 Up to 3840x2160@35fps Up to 3840x2160@30fps
Encoding P P P P
H.264 Up to 3840x2160@30fps Up to 3840x2160@25fps
Encoding P P P E
JPEG Up to 3840x2160@30fps Up to 1920x1080@60fps
Encoding P P P P
Wi-Fi Supports external Wi-Fi SIP Wi-Fi
External SIP 128 MB SIP 128 MB
DDR SIP 64 MB DDR2
DDR2/DDR3/DDR3L DDR3/DDR3L DDR3/DDR3L
eMMC Up to eMMC5.1 Up toeMMC4.41 Up to eMMC5.1 Up to eMMC5.1
2 x quad-1/0 SDC 1 x quad-I/O 1 x quad-I/0O SDC
Eoc (SDCO/1) 3 x quad-1/0 SDC SDC (SDCO0) (SDCO)
1xoctal-I/0 SDC (SDCO/1/2) 1xoctal-/OSDC | 1xoctal-I/0SDC
(SDC2) (SDC2) (SDC2)
PWM 16 channels 16 channels 14 channels 14 channels
UART 4 (UART0/1/2/3) 4 (UART0/1/2/3) 2 (UARTO0/2) 2 (UARTO0/2)
SPI 3 (SP10/1/2) 3 (SPI10/1/2) 2 (SP10/1) 2 (SP10/1)
SPI Flash Octal I/O Quad /0 Octal I/O Octal I/O
1 x 24-bit parallel 1 x 24-bit parallel 1 x 8-bit serial ) )
LCD RGB RGB RGB 1 x 8-bit serial RGB
Parallel 1 x 16-bit parallel 1 x 16-bit parallel Not supbort Not subport
csl csl csl PP PP
8 PA, PC 8 PA, PC 6 PA
groups (PA, PC, groups (PA, PC, | 6 groups (PA, 6 groups (PA, PC,
PD, PE, PF, PG, PH, | PD, PE, PF, PG, PC, PD, PF, PH,
GPIO PD, PF, PH, PL)
PL) PH, PL) PL)
Total611/0
Total 113 1/0s Total 94 1/Os Total 611/0s otghst 1/0s
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3

3.1

3.2

3.2.1

3.2.2

3.2.3

Features

Processors

Dual-core RISC-V C907
-~ 16 KB I-Cache + 16 KB D-'Cache per core
- Shared 128 KB L2 Cache

- RV32 and RV64 architectures
> RV64GCBV + RV32GCBV instruction sets
> Compatible with RVA22

- All cores support FPU and DP64 VPU

- Integrated with 128-bit vector unit and supports RVV1.0

Single-core RISC-V E907

- 16 KBI-Cache + 8 KB D- Cache

- RV32IMAFC instruction set

NPU: supports 1 TOPS @ INT8, compatible with common CNN operators

Memory

Internal Memory

132KB SRAM C for system boot

Boot ROM (BROM)

On-chip memory

Supports system boot from the following devices:

- SDcCard

- eMMC

- SPINOR Flash (Quad Mode and Single Mode)

- SPINAND Flash

Supports mandatory upgrade process through USB

Supports BOOT-SEL and eFuse module to select the boot media type
Supports normal boot and secure boot

SDRAM

16-bit DDR2/DDR3/DDR3L interface
Up to 2 ranks
Memory capacity up to 2G Bytes
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3.2.4

16 address lines and three bank address lines per channel
Clock frequency up to 1056 MHz for DDR3 and DDR3L
Clock frequency up to 660 MHz for DDR2

SD/MMC Host Controller (SMHC)

[I;_E]] NOTE

It is advised that users select different interfaces according to the recommended scenarios;
otherwise, performance loss or protocol integrity compromise may occur.

Three SD/MMC Host Controller (SMHC) interfaces
- SMHCO (SDCO0) supports up to SD3.0 (recommended) or SDI03.0
- SMHCI (SDC1) supports up to SD3.0 or SDI03.0(recommended).
- SMHC2 (SDC2) supports up to SD3.0, SDI03.0, eMMC5.1(recommended), or MMC4.41
The SMHC0 and SMHCL1 support the following:
- 1-bit or4-bit data width
= Maximum performance:
> SDRmode 150 MHz@1.8 V 10 pad

» DDRmode 50 MHz@1.8 V10 pad
» SDR mode 50 MHz@3.3V 10 pad

The SMHC2 supports the following:

- 1-bit, 4-bit, or 8-bit data width

- Maximum performance:
> SDR mode 150 MHz@1.8V IO pad
> DDRmode 150 MHz@1.8V |0 pad
» SDRmode 50 MHz@3.3V IO pad
> DDR mode 50 MHz@3.3V 10 pad

For SD/SDIO:

-~ SDR104/DDR50 modes for SD3.0/SDI0O3.0 require 1.8V IO power supply

- SD3.0requires independent power supply and voltage switching between 1.8V and 3.3V
in the design solution

- Supports SDIO interrupts in 1-bit and 4-bit modes

For eMMC:

- Supports eMMC boot operation and alternative boot operation

- Supports eMMC Command Queue

- Supports HS400 mode and HS200 mode
> HS200/HS400 mode require 1.8V 10 power supply
» HS400 mode requires a DS signal
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3.2.5 SPI Flash Controller (SPIF)

e One SPIF controller
e Supports multiple SPI mode
- Standard SPI
Dual-Output/Dual-Input SPI and Dual I/O SPI
-> Quad-Output/Quad-Input SPI, Quad /0, and QPI
Octal-Input/Octal-Output SPI, Octal-1/O SPI, and OPI
Programmable serial data frame length: 1 bit to 32 bits
e Supports XIP. mode of operation for executing code from FLASH memory

e Supports Single Transfer Rate (STR) mode and Dual Transfer Rate (DTR) mode, and DTR mode
supports DQS signal

e High Speed Clock Frequency
- 150MHz for STR Mode
100MHz for DTR Mode
e Software Write Protection
- Write protection for all/portion of memory via software
- Top/Bottom Block protection
e Programmable delay between transactions
e  Supports Mode0, Model, Mode2 and Mode3
e Supports control signal configuration
- Onechip select to support multiple peripherals
- o Polarity and phase of the Chip Select (SPIF_CS) and SPI Clock (SPIF_CLK) are configurable
e  Supports private DMA

- Supports chaintransmission
- Supports descriptor in 8-word length

3.2.6 SQPI PSRAM Controller

e Supports a maximum frequency of 120MHz

e Supports any frequency ratio between AHB and SPI clocks

e Supports 6 configurable offset address segments

e Supports SPI 1/2/4-wire mode for transmission/reception, and SPI Mode 0/1/2/3

e Supports out-of-order read/write and XIP (eXecute In Place) code execution via CBUS
e .~ Compatible with SQPI PSRAM

e Supports fault protection and interrupt mechanisms

e Enables seamless software switching between SBUS/CBUS access modes
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3.3 Image Processing

3.3.1 Image Signal Processor (ISP)

e Supports multiple sensors (up to 4) input
e Supports raw8/10/12
e  Maximum resolution:
-~ online: 3264x4224
- offline: 5592x4224
e Performance of one sensor:
- online: 6M@30fps (linear), 6M@30fps (2f-wdr)
- offline: 8M@30fps (linear), 8M@30fps (2f-wdr)
e Supports multiple data streams (up to 16) output
- YUV422/YUV420/RGB888/RGB565 output
- Graphic mirror and flip
- 1/64~1x scale down
e Supports ISP tuning tool for the PC (online/offline/remote debugging)
e _Supports Algorithm Features:
- Crop
- 2F-WDR
- Dynamic Range Compression (DRC)
-~ Local Tone Mapping
- Local Dynamic Contrast Improvement
- Black Level Correction
- Digital Gain
- White Balance
- oLen Shading Correction (LSC)
- Lens Distortion Correction
- Fisheye DistortionCorrection
- Gamma Correction
- Fix Pattern Noise (FPN)
- Defect Pixel Correction (DPC)
- Cross Talk Correction (CTC)
- Chromatic Aberration Correction (CAC)
- Noise Reduction (2D/3D)
- BayerInterpolation
- oSharpness
-~ Color Enhancement (3D-LUT)
- Adjustable 3A functions: Automatic White Balance (AWB), Automatic Exposure (AE), and
Automatic Focus (AF)
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3.4

34.1

3.4.2

- Anti-flick Detection Statistics
- Histogram Statistics

Graphics Processing

Display Engine (DE)

One display output, size up to 1280 x 800@60fps

Two alpha blending channels

One overlay layer invideo channel, and has an independent scaler.
Four overlay layers in Ul channel and no scaler support

Supports potter-duff compatible blending operation

Input format

- Semi-planar of YUV422/YUV420/YUV411

- Planarof YUV422/YUV420/ YUV411

- ARGB8888/XRGB8888/RGB888/ARGB4444/ ARGB1555/RGB565
Supports Frame Packing/Top-and-Bottom/Side-by-Side Full format data.
SmartColor2.0 for excellent display experience

- Hue gain, saturation gain, and value gain controller

- Fully programmable color matrix

- Dynamic gamma

Supports write back for verification

Graphic 2D (G2D)

Supports mixer layer size up to 2048x2048 pixels, rotate size up to 4096x4096 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 above

Supports 1/16x to 32x resize ratio

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

Supports FillRectangle, BitBlt, StretchBlt and MaskBlt

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

Supports 4 Thread RCQ function for mixer and rotate

Supports dither
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3.5 Video Engine

3.5.1

3.5.2

3.6

3.6.1

3.6.2

Video Encoding

H.265 MP@L5.0, up to 3840x2160@35fps
H.264 BP/MP/HP@L5.1, up to 3840x2160@30fps
JPEG Baseline Encoding, up to3840x2160@30fps

JPEG Baseline Decoding

Supports YUV400/YUV420/YUV411/YUV422/YUV444
Maximum supported picture size is 8192 x 8192
Minimum supported picture size is 1x1

Supports up to 1920x1080@60fps, and 180 million pixels per second.

Video Input Interfaces

MIPI CSI

Supports 4-lane, 2+2-lane; or 1+1+1-lane MIPI Interface

- MIPICSI2 V1.1

- MIPIDPHY V11

-~ Upto L.5Gbit/s per lane

Three MIPI PHYs

- MIPIPHY A: 2 data lanes (lane 0/1) + 1 clock lane
- MIPIPHY B: 2 data lanes (lane 0/1) + 1 clock lane
- MIPIPHYC:

» Datalane: shared with PHY A's data lane 1
» Clock lane shared with PHY B's data lane 1

Pixel formats

- RAW.8/10/12/14/16 bit
- YUV422/YUV420 8 bit

- RGB888 and RGB565

Parallel CSI

Supports 8/10/12/16-bit width

Supports BT.656, BT.601, BT.1120, and Digital Camera (DC) protocol

Supports ITU-R BT.656 up to 4*720P@30fps
Supports ITU-R BT.1120 up to 4*1080P@30fps

Supports BT.656 2/4-channel time-multiplexed format
Dual Data Rate (DDR) sample mode with maximum pixel clock of 148.5MHz

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved.
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3.7 Video Output Interfaces

3.7.1

3.8

3.8.1

3.8.2

3.8.3

LCD

e One panelinterface

Parallel RGB interface with DE/SYNC RGB mode, up t01280x800@60fps

Serial RGB interface, up to-800 x 480@60fps

i8080 interface, up to 800x480@60fps

Supports BT.656 interface NTSC and PAL

Implements RGB888-equivalent output from lower-bit outputs (RGB565/RGB666) via
temporal-spatial dithering algorithm

e Supports outputting pulses to achieve synchronization between sensor and TCON_LCD.

System Peripherals

Clock Controller Unit (CCU)

e Supports clock configuration‘and clock generation for most corresponding system modules

e Supports software-controlled clock gating and  software-controlled reset for most

corresponding modules and buses

e PLL configuration, total 7 PLLs:

PLL_CPU
PLL_DDR
PLL_PERI
PLL_VIDEO
PLL_CSI
PLL_AUDIO
PLL_NPU

Power Reset Clock Management (PRCM)

e APBS/AHBS Clock Configuration
e PPU/RTC Clock Configuration

e PPU/RTC Gating and Reset

e PLLLDO Enable

e RAM configuration control

e System NMl interrupt configuration

RTC

e Oneon-chip 16MHz RC oscillator
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3.8.4

3.8.5

e Embedded with a 16-bit day counter, a 5-bit hour counter, a 6-bit minute counter, and a 6-bit
second counter
e Usesa32.867 kHz low-frequency oscillator as the count clock
e 1kHzcounting frequency
e Supports millisecond (ms) counterin RTC
e Configurable initial value by software anytime
e Supports generating interrupt and waking up the external devices with the timing alarms
function
e 8general purpose registers for storing the power-off information in RTC domain
e Supports PMC (Power Management Controller) functionality and external PMU (Power
Management Unit) connectivity
- PWRON key functions: Power-on/wakeup/interrupt
- VBUS insertion functions: Power-on/wakeup/interrupt
- Configurable IRQ interrupt pin for power-on/wakeup/interrupt after initial power on
- Configurable alarm-based power-on/wakeup after initial power on
- Abnormal power loss detection (VDD-SYS, VCC-I0)
-~ Configurable power sequencing with independent MASK control for standby mode power
rails
- PWRON key long-press functions: Force power off/restart/interrupt-only mode
- Power eventrecord: Tracks power-on/power-off sources
-~ Watchdog reset options: restart/global reset only/PAD signal output through RESET pin

Message Box (MSGBOX)

e 2 message boxes for communication between C907 and E907 through one-way channels
e FEach MSGBOXhas 2 users
- o Useris the receiver or transmitter of a message box
-- Each MSGBOX has onereceiver (user0) and one transmitter (userl)
- ForE907_MSGBOX; user 0is E907 and user 1is:C907
- For C907_MSGBOX, user 0 is C907 and userl is E907.
e Configurable number of channels and maximum 4 channels
e The FIFO depth of achannel is 8
e The FIFO width of a channel is 32 bits
e Supportsinterrupts

Spinlock

e Supports 32 lock units
e~ Two kinds of lock status: locked and unlocked
e Locktime of the processor is predictable
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3.8.6 Thermal Sensor Controller (THS)

e Three thermal sensors

e Averaging filter for thermal sensor reading

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

3.8.7 Timer

e Twotimers
- Alternative count clock: SYS 32k or HOSC. The SYS 32k can be either the internal or
external low-frequency clock, and the external one has more accuracy.
- Supports 8 prescale factors
- Programmable 32-bit down timer
- Supports two timing modes: periodic mode and single counting mode
- Generates an interrupt when the count is decreased to 0
e Supports AVS
- Single clock source: HOSC
- Programmable 33-bit up timer
- Supports updating the initial value anytime
- 12-bit frequency divider factor
- Supports Pause/Start function

3.8.8 High Speed Timer (HSTimer)

e Single clock source: AHBwith normal working frequency of 192 MHz and could provide clocks
with higher accuracy

e Supports 7 prescale factors

e Configurable 56-bit down timer

e Supports 2 timing modes: periodic mode and one-shot mode

e Supports the test mode

e Generates an interrupt when the count is decreased to 0

3.8.9 Watchdog Timer (WDT)

e Two watchdogs: C907_WDT and E907_WDT
e Clock sources: CLK32K_HOSC and CLK32K
e Two modes available

-~ Generates interrupt only

- Reset system
e 15 configurableinitial count value
e Generates timeoutinterrupts
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e Generates reset signals
e Supports restarting the timing

3.9 Audio

3.9.1 Audio codec

e~ One audio digital-to-analog (DAC) channel
- SNR95dB *+3dB, THD+N -85+3dB
- Output amplitude = 0.54Vrms, Crosstalk < -75£3dB
- Supports 16-bit and 20-bit sample resolution
- Supports DAC sample rates from 8kHz to 192kHz
e Two audio analog-to-digital (ADC) channels
- SNR95dB *3dB, THD+N -80+3dB
- Inputamplitude = 880mFS@3.2Vpp input
- Supports 16-bit and 20-bit sample resolution
-~ 'Supports ADC sample rates from 8kHz to 48kHz
e ~ Two audio inputs:
- Two single-ended microphone inputs (MICIN1P/MICIN2P)
e Oneanalog audio output:
- Onesingle-ended line-out output (LINEOUTP)
e Supports Dynamic Range Controller foriadjusting DAC playback and ADC capture
e  One 128x20-bit transmit FIFO for DAC and one 128x20-bit receive FIFO for ADC
e Programmable FIFO thresholds
e Supports DMA and interrupts

3.9.2 12S/PCM

e 1xI2S/PCM (12S0)
e Compliant with standard Philips Inter-IC sound (I2S) bus specification
- Left-justified, Right-justified, PCM mode; and 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 x32-bit TXFIFO, 64 x 32-bit RXFIFO
e Supports multiple function clocks
-“ Clock up to 24.576 MHz Data Output of 12S/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 12S/PCM in Master mode (Only if the 10 PAD and
peripheral 12S/PCM satisfy timing parameters)
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Supports TX/RX DMA slave interface
Supports multiple application scenarios

Up to 16 channels (fs = 48 kHz) which has adjustable width from 8 bits to 32 bits
Sample rate from 8 kHz to 384 kHz (sample rate * channel * slot width < 24.576 MHz)
8-bit u-law and 8-bit A-law companded sample

Supports master/slave mode

3.10 Peripheral Interfaces

3.10.1 GPIO

8 groups of ports (PA, PC, PD, PE, PF, PG, PH, PL)
Software control for each signal pin

Each GPIO peripheral can produce an interrupt

Pull-up/Pull-down/no-Pull register control

Control the direction of every signal

4 drive strengths in each operating mode

Up to 113 interrupts

Configurable interrupt mode: positive edge/ negative edge/ high level /low level/ double

edge(positive/negative)

Interrupt sampling clock:

Supports 32kHz and 24MHz
Configurable divider ratios: 1/2/4/8/16/32/64/128

3.10.2 USB2.0 DRD

Compatible with USB2.0 Specification
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)

Supports Full-Speed (FS, 12 Mbit/s)

Supports Low-Speed (LS, 1.5 Mbit/s)

Supports only 1 USB Root Port shared between EHCI and OHCI

Supports USB Device Function

Supports High-Speed (HS, 480 Mbit/s)

Supports Full-Speed (FS, 12 Mbit/s)

Supports bi-directional Endpoint0 for Control transfer

Supports 6 Endpoints IN (including control endpoint 0), 6 Endpoints OUT (including
control endpoint 0)

Supports upto (8KB+64Bytes) FIFO for EPs (Including EPO)

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 17



@ LINIWER
Confidential

- Supports interface to an external Normal DMA controller for every EPs (Endpointl,
Endpoint2, Endpoint3, Endpoint4, Endpoint5)
e Supports an internal DMA Controller for data transfer with memory
e Supports High-bandwidth Isochronous & Interrupt transfers
e Supports 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 Supports Automatic ping capabilities
e Supports Soft connect/disconnect function
e Supports all transaction scheduling in hardware
e Power Optimization and Power Management capabilities
e Device and Host controller share an 8K SRAM and a physical PHY

3.10.3 GMAC

——J NOTE

The gigabit speeds of the GMAC.are not supported on this chip.

e One 10/100Mbit/s Ethernet port, connecting to external RMII PHY

e Compatible with the IEEE 802.3-2002 standard

e Supports both full-duplex and half-duplexoperation

e Programmable frame length to support:Standard or Jumbo Ethernet frames

e  Separate 32-bit status returned for transmission and reception packets

e Optimization for packet-oriented DMA transfers with frame delimiters

e Supports linked-list descriptor list structure

e Descriptor architecture, allowing large blocks of data transfer with minimum CPU
intervention: each descriptor can transfer up to 2KB of data

e - Comprehensive status reporting for normal operation and transfers with errors

e Supports 1KB TXFIFO for transmission packets and 2KB RXFIFO for reception packets

e Programmable interrupt options for different operational conditions

e Supports MDIO Interface (Clause22) Interface for PHY device configuration and management

3.10.4 UART

e Upto4 UART controllers: UARTO, UART1, UART2, UART3

e Compatible with industry-standard 16450/16550 UARTs

e Two separate FIFOs: one is RX FIFO, and the otheris TX FIFO
- = Each of them is 64 bytes for UARTO
- Each ofthemis 128 bytes for UART1-3

e Supports baud rate generator from APB bus clock
- Speed up to 6.25 Mbit/s with 100 MHz APB clock
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- Speed upto 1.5 Mbit/s with 24 MHz APB clock
e Supports 5-8 data bits and 1/1.5/2 stop bits
e Supports Even, Odd or No Parity
e Supports TX/RX DMA Slave interface
e Supports Software/ Hardware Flow Control
e Supports RS-485/9-bit mode
e Supports Auto-Flow by using CTS & RTS (excluding UARTO)

3.10.5 PWM

e Maximum 16 independent PWM channels
- Supports PWM output in cycle mode
- Supports PWM output in pulse mode, and the pulse number is configurable, ranging from
0 to (216-1)
- Output frequency range:

> 0to 24 MHzif the clock source is HOSC
» 0to 100 MHz if the clock source is APBO clock

- Various duty-cycle: 0% to 100%
- Minimum resolution:1,/65536
e Maximum 8 complementary pairs output
- _Supports dead-zone generator, and the dead-time is configurable. Configurable dead-
time range: 0 to (28-1)
e Maximum 4 groups of PWM channel output for controlling stepper motors
- Supports PWMO0-15 any plural channels to form a group, and output the same duty-cycle
pulse
- In the group mode, the relative phase of the output waveform for each channel is
configurable, with a range of 0 to (21¢-1)
e Maximum 16 channels of input capture
- Supports detection at the rising and falling edges
- Supports pulse-width measurement, with a'range of 0 to (2%¢-1)
e Maximum 16 channels of input waveform counting, with a range of 0 to (232-1)

3.10.6 SPI and SPI_DBI

e Upto3SPIcontrollers
- SPI0 and SPI2, supporting SPI mode
- SPI1, supporting SPI mode and display bus interface (DBI) mode

SPI mode
e Supports multiple SPI modes

- Master mode andslave mode for standard SPI
- Master mode for Dual-Output/Dual-Input SPI and Dual I/O SPI
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- Master mode for Quad-Output/Quad-Input SPI
- Master mode for 3-wire SPI, with programmable serial data frame length of 1 bit to 32 bits
e Supports the maximum clock frequency: 100 MHz
e Supports TX/RX DMA Slave interface
e Supports Data Sample Mode for master mode and both two slave modes
- Mode0, Model, Mode2 and Mode3
e Supports control signal configuration for master mode and both two slave modes
- Two chip selects to support multiple peripherals
- Polarity and phase of the Chip Select (SPI_CS) and SPI Clock (SPI_CLK) are configurable

DBI mode

e DBIType C3Line/4 Line Interface Mode

e 2 DatalaneInterface Mode

e RGB111/444/565/666/888 video format

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

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

e  Software flexible control video frame rate

3.10.7 Two Wire Interface (TWI)

e Upto4 TWI controllers
e Compliant with I2C bus standard
e  Supports master mode or slave mode
e Supports 7-bit standard address and 10-bit extended address.
e Supports standard mode (100 kbit/s) and high-speed mode (400 kbit/s).
e Supports general call and start byte.
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 Salve mode features:
- Interrupt on address detection

3.10.8 General Purpose ADC (GPADC)

e Successive-Approximation Register ADC (SAR ADC) with 4 pads (padin0O, padinl, padin2,
padin3)
- padin0 is connected to. GPADCO pin
- padinlis connected to GPADCL1 pin
- padin2is connected to PD21/GPADC2 pin, and can be used by GPIO or GPADC2
- padin3is connected to PD22/GPADCS3 pin, and can be used by GPIO or GPADC3
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e Oneinternal IBIAS_RESCAL channel supports resistance calibration
e 64 FIFO depth of data register
e 12-bit sampling resolution
e UptolMHzsampling frequency
e Inputvoltage:0Vto1.8V.
e 3.3Vvoltage tolerance
e Supports data comparison and interrupts
e Two operation modes
- Single conversion mode
- Continuous conversion mode
3.11 Wi-Fi
e Wi-Fi Standards: 802.11a/b/g/n/ac/ax
e Frequency Bands:
- 2.4GHz:20/40 MHz
- - 5GHz: 20/40/80 MHz (1T1R)
e Bluetooth Support: BLE/BT 5.4
3.12 Security
3.12.1 Crypto Engine (CE)
e Symmetrical algorithm:
- AES symmetrical algorithm
> Key size: 128/192/256 bits
» CFB modeincludes:CFB1, CFB8, CFB64, and CFB128
» CTRmode includes: CTR16, CTR32, CTR64, and CTR128
> Supports ECB, CBC, CTS, OFB, CBC-MAC, GCM, and XTS modes
- Supports XTS-AES symmetrical algorithm: key size: 256/512 bits
- DES symmetrical algorithm
» CTR mode, includes: CTR16, CTR32, and CTR64
> Supports ECB, CBC, and CBC-MAC mode
- Supports 3DES, SM4 symmetrical algorithm
e Hash algorithms
-~ Supports MD5, SHAL, SHA224, SHA256, SHA384, SHA512, and SM3
- Supports HMAC-SHAL, HMAC-SHA256
- Supports multi-packagemode for these ones
- Supports hardware padding
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Random bit generator algorithms

- Supports PRNG, 175 bits seed width, and output with multiple of 5 words

- Supports TRNG, post-process by hardware with SHA256, output with multiple of 8 words

- Supports TRNG single/double entropy source mode

- Supports TRNG healthy test

- Supports Instantiate/Reseed/Generate/Uninstantiate 4 process

-~ Supports prediction resistance requests

- Supports 8 separate suits of Internal State

- Maxim 2732 BYTE length of Entropy input, Nonce, Personalization, Additional input. And
length is multiple of word

Public key algorithms

- Supports RSA public key algorithms: 512/1024/2048/3072/4096-bit width

- Supports ECC public key algorithms: 160/224/256/384/521-bit width

- Supports SM2 algorithms

3.12.2 Security ID (SID)

2048-bit eFuse

One-time programming

Supports error bit position correction and ECC checksum
Read/write protection

SSK backup and read/write protection backup

3.13 Package

TFBGA 317 balls, 12 mm x 12 mm body size, 1.19 mm height (maximum), 0.5 mm ball pitch,
0.3 mm ball size.

QFN 128 pins, 12.3 mm x 12,3 mm body size, 1.90 mm height (maximum),

TFBGA 194 balls, 11.9 mm x 6.9 mm body size, 1.248 mm height (maximum), 0.5 mm ball pitch,
0.3 mm ball size.
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4

4.1

Pin Description

——. NOTE

The V881 is configured with different sets of pin characteristic and GPIO multiplexing. The
following takes V881MX-XXX as an example. For the pin description of other devices, see
/.xlsxand ou

Pin Characteristics

This section lists the characteristics of the device pins from the following seven aspects.
[1] Ball#: Package ball 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
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PU/PD: Internal pullup and pulldown
N/A: Not Applicable

[6] Default Buffer Strength: Defines the default drive strength of the associated output buffer.
There are total four levels for buffer strength: 2 mA for levelO; 3 mA for levell; 4 mA for level2; 6 mA
for level3.

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

4.1.1 SDRAM
Table 4-1 SDRAM Pin Characteristics
el llilianme@ LEs Etaa“t:[ielset lPJl:)I/lDown@ Eterf::glt:;ffer WOIHEETE S
AA1l SDQO 1/O N/A N/A N/A VCC-DRAM
Wil SDQ1 1/O N/A N/A N/A VCC-DRAM
AB11 [ SDQ2 1/O N/A N/A N/A VCC-DRAM
V1l SDQ3 I/O N/A N/A N/A VCC-DRAM
AA9 SDQ4 1/O N/A N/A N/A VCC-DRAM
AC11 | SDQ5 /O N/A N/A N/A VCC-DRAM
V9 SDQ6 1/O N/A N/A N/A VCC-DRAM
AB10 | SDQ7 1/O N/A N/A N/A VCC-DRAM
W7 SDQ8 1/O N/A N/A N/A VCC-DRAM
AC4 SDQ9 1/O N/A N/A N/A VCC-DRAM
ACT SDQ10 1/O N/A N/A N/A VCC-DRAM
AAS5 SDQ11 1/O N/A N/A N/A VCC-DRAM
AB4 SDQ12 1/ N/A N/A N/A VCC-DRAM
AC8 SDQ13 1/O N/A N/A N/A VCC-DRAM
Y5 SDQ14 1/O N/A N/A N/A VCC-DRAM
AAT SDQ15 1/O N/A N/A N/A VCC-DRAM
ABS8 SDQSOP 1/O N/A N/A N/A VCC-DRAM
AB9 SDQSON | I/0 N/A N/A N/A VCC-DRAM
AB5 SDQS1P 1/O N/A N/A N/A VCC-DRAM
AB6 SDQSIN | 1/O N/A N/A N/A VCC-DRAM
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i lljlianme@ Fypet Esa“t:&e]set lPJl:)l/lDownE Eterf::glt:;ffer 1O FErTET SRR
Y9 SDQMO 1/O N/A N/A N/A VCC-DRAM
V7 SDQML1 1/O N/A N/A N/A VCC-DRAM
AC14 SCKP 0] N/A N/A N/A VCC-DRAM
AC13 SCKN 0] N/A N/A N/A VCC-DRAM
AB12 SCKEO 0] N/A N/A N/A VCC-DRAM
V17 SCKE1 0 N/A N/A N/A VCC-DRAM
AC22 SA0 0] N/A N/A N/A VVCC-DRAM
AB22 SAl 0] N/A N/A N/A VCC-DRAM
AB19 | SA2 0 N/A N/A N/A VCC-DRAM
W23 SA3 0] N/A N/A N/A VCC-DRAM
AB20 | SA4 0 N/A N/A N/A VCC-DRAM
Y23 SA5 0] N/A N/A N/A VCC-DRAM
AB21 {'SA6 0 N/A N/A N/A VCC-DRAM
(NES) SAT 0] N/A N/A N/A VCC-DRAM
AA19 SA8 0] N/A N/A N/A VCC-DRAM
AB23 | SA9 0 N/A N/A N/A VCC-DRAM
AA1S5 SA10 0 N/A N/A N/A VCC-DRAM
AALl7 | SAl1 0 N/A N/A N/A VCC-DRAM
AB16 SA12 0 N/A N/A N/A VCC-DRAM
Y22 SA13 0 N/A N/A N/A VCC-DRAM
W17 SAl4 0 N/A N/A N/A VCC-DRAM
W19 SA15 0 N/A N/A N/A VCC-DRAM
AC16 SBAO @] N/A N/A N/A VCC-DRAM
W15 SBA1 0 N/A N/A N/A VCC-DRAM
AC20 SBA2 0] N/A N/A N/A VCC-DRAM
AC17 SRAS 0] N/A N/A N/A VCC-DRAM
AB15 SCAS 0] N/A N/A N/A VCC-DRAM
AA13 | SWE 0 N/A N/A N/A VCC-DRAM
AB14 SCSO 0] N/A N/A N/A VCC-DRAM
Y19 SCS1 0] N/A N/A N/A VCC-DRAM
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i Elianme@ Fypet Esa“t:[zset lPJl:)l/lDown@ Eterf::glt:gffer 1O FErTET SRR
AB18 | SODTO 0 N/A N/A N/A VCC-DRAM
W20 SODT1 0 N/A N/A N/A VCC-DRAM
AA22 SRST 0] N/A N/A N/A VCC-DRAM
W13 SZQ Al N/A N/A N/A VCC-DRAM
ui3 SVREF P N/A N/A N/A VCC-DRAM
R10,
R11,
R12, VCC-DRAM [P N/A N/A N/A N/A
R13,
R14
T16 \[/)iitﬂs' P N/A N/A N/A N/A
DDR3-
V13 S AO N/A N/A N/A VCC-DRAM
4.1.2  GPIO Groups
4,121 PortA
Table 4-2 Port A Pin Characteristics
Balli= lljlianme@ Type™ Etaa“t:[ie]set E:I/lDown@ Eterf::glif?gffer /O Power Supply™
Al7 PAO 1/O VA PU/PD 4 mA VCC-PA/VCC18-MCSI
B17 PAl 1/O Z PU/PD 4 mA VCC-PA/VCC18-MCSI
B22 PA2 1/O Z PU/PD 4 mA VCC-PA/NVCC18-MCSI
A22 PA3 1/O VA PU/PD 4 mA VCC-PA/VCC18-MCSI
B20 PA4 [/O Z PU/PD 4 mA VCC-PA/VCC18-MCSI
B21 PA5 1/O VA PU/PD 4 mA VCC-PA/VCC18-MCSI
Al9 PA6 1/0 Z PU/PD 4 mA VCC-PA/VCC18-MCSI
A20 PAT 1/O VA PU/PD 4 mA VCC-PA/VCC18-MCSI
B18 PAS8 1/O VA PU/PD 4 mA VCC-PA/VCC18-MCSI
B19 PA9 1/0 Z PU/PD 4 mA VCC-PA/VCC18-MCSI
C22 PA10 1/O VA PU/PD 4 mA VCC-PA/VCC18-MCSI
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i Elianme@ Fypet Esa“t:&e]set lPJl:)l/lDownE Eterf::glt:;ffer 1O FErTET SRR
B23 PA11 1/0 VA PU/PD 4 mA VCC-PA/VCC18-MCSI
EL5 PA12 1/0 VA PU/PD 4 mA VCC-PA/VCC18-MCSI
C15 PA13 1/O VA PU/PD 4 mA VCC-PA/VCC18-MCSI
D15 PAl4 1/0 VA PU/PD 4 mA VCC-PA/VCC18-MCSI
C17 PA15 1/O Z PU/PD 4 mA VCC-PA

D17 PA16 1/0 VA PU/PD 4 mA VCC-PA

D23 PA17 1/O VA PU/PD 4 mA VCC-PA

D22 PA18 I/O VA PU/PD 4 mA VCC-PA

C19 PA19 1/0 VA PU/PD 4 mA VCC-PA

E21 PA20 1/O VA PU/PD 4 mA VCC-PA

E20 PA21 1/0 VA PU/PD 4 mA VCC-PA

VCC18-
F17 Grs = N/A N/A N/A N/A
E19 VCC-PA P N/A N/A N/A N/A
4.1.2.2 PortC
Table 4-3 Port C Pin Characteristics

Balli= Elianme@ Type™ Esa“t:&e]set lPJl:)l/lDownE Eterf::glt:;ffer /O Power Supply™
K22 PCO 1/0 Z PU/PD 4 mA VCC-PC

G21 PC1 1/0 PU PU/PD 4 mA VCC-PC

E22 PC2 I/O PU PU/PD 4 mA VCC-PC

G22 PC3 1/0 PU PU/PD 4 mA VCC-PC

H23 PC4 l/O VA PU/PD 4 mA VCC-PC

J22 PC5 1/0 Z PU/PD 4 mA VCC-PC

H22 PC6 1/O VA PU/PD 4 mA VCC-PC

G23 PC7 1/O VA PU/PD 4 mA VCC-PC

F22 PC8 1/0 Z PU/PD 4 mA VCC-PC

E23 PC9 1/O VA PU/PD 4 mA VCC-PC

G20 PC10 1/0 VA PU/PD 4 mA VCC-PC
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i lljlianme@ Fypet Esa“t:&e]set lPJl:)l/lDownE Eterf::glt:;ffer 1O FErTET SRR
G19 PC11 1/0 VA PU/PD 4 mA VCC-PC
J20 VCC-PC P N/A N/A N/A N/A
4.1.2.3 PortD
Table 4-4 Port D Pin Characteristics
Ball# | Pin Name2 Typet! E::L:;set El:)l/lDown@ Eterf::glt:; ffer I/O Power Supply!”
Al4 PDO 1/O Z PU/PD 4 mA VCC-PD
E13 PD1 1/O VA PU/PD 4 mA VCC-PD
D13 PD2 1/O VA PU/PD 4 mA VCC-PD
C13 PD3 1/O Z PU/PD 4 mA VCC-PD
B13 PD4 1/O VA PU/PD 4 mA VCC-PD
E1ll PD5 I/O VA PU/PD 4 mA VCC-PD
D11 PD6 1/O VA PU/PD 4 mA VCC-PD
B12 PDT 1/O Z PU/PD 4 mA VCC-PD
B10 PD8 1/O Z PU/PD 4 mA VCC-PD
D9 PD9 I/O VA PU/PD 4 mA VCC-PD
All PD10 1/O Z PU/PD 4 mA VCC-PD
B9 PD11 I/O VA PU/PD 4 mA VCC-PD
Al0 PD12 1/O VA PU/PD 4 mA VCC-PD
Bll PD13 1/O z PU/PD 4 mA VCC-PD
Al3 PD14 1/0 VA PU/PD 4 mA VCC-PD
Cc9 PD15 I/O Z PU/PD 4 mA VCC-PD
Cl1 PD16 1/O VA PU/PD 4 mA VCC-PD
D7 PD17 1/O Z PU/PD 4 mA VCC-PD
A8 PD18 1/O Z PU/PD 4 mA VCC-PD
B8 PD19 1/O Z PU/PD 4 mA VCC-PD
AT PD20/GPADC2 | I/O Z PU/PD 4 mA VCC-PD/AVCC
B7 PD21/GPADC3 | I/O Z PU/PD 4 mA VCC-PD/AVCC
C7 PD22 1/O Z PU/PD 4 mA VCC-PD
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Ball#X | Pin NameZ Typet! E::L:;set E:l/lDown@ Eterfea:glt:;ffer I/O Power Supply!”
F9 VCC-PD P N/A N/A N/A N/A
4.1.2.4 PortE
Table 4-5 Port E Pin Characteristics
Balljt lljlianme@ s g:a“t:[z]set E:I/lDown@ gte::glif?gffer /0 Poyge Supplyd
R4 PEO 1/O VA PU/PD 4 mA VCC-PE
W1 PE1l 1/0 Z PU/PD 4 mA VCC-PE
R2 PE2 1/O VA PU/PD 4 mA VCC-PE
R3 PE3 1/O VA PU/PD 4 mA VCC-PE
P2 PE4 1/0 Z PU/PD 4 mA VCC-PE
P1 PE5 1/O VA PU/PD 4 mA VCC-PE
Ul PE6 1/O Z PU/PD 4 mA VCC-PE
T1 PET 1/O VA PU/PD 4 mA VCC-PE
V2 PES8 1/O VA PU/PD 4 mA VCC-PE
u2 PE9 1/O VA PU/PD 4 mA VCC-PE
W3 PE10 1/O VA PU/PD 4 mA VCC-PE
W2 PE11 1/Q Z PU/PD 4 mA VCC-PE
T2 PE12 1/O VA PU/PD 4 mA VCC-PE
u3 PE13 1/0 Z PU/PD 4 mA VCC-PE
U4 PE14 1/O Z PU/PD 4mA VCC-PE
N1 PE15 I/O VA PU/PD 4 mA VCC-PE
N5 PE16 1/O Z PU/PD 4 mA VCC-PE
N3 PE1Y 1/O VA PU/PD 4 mA VCC-PE
R6 VCC-PE = N/A N/A N/A N/A
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4,1.2.5 PortF

Table 4-6 Port F Pin Characteristics

Pin Ball Reset | Pull Default Buffer
Ball#!! Typel3 I/OP Supply”
a NamelZ ype Statel®) Up/Downt! | Strength!® O BT S
VCC33-PF-USB/VCC18-
N23 PFO 1/0 Z PU/PD 4 mA PE /
VCC33-PF-USB/VCC18-
N22 PF1 1/0 Z PU/PD 4 mA PEC33 USB/vCC18
VCC33-PF-USB/VCC18-
M22 PF2 1/O Z PU/PD 4 mA PE /
VCC33-PF-USB/VCC18-
L22 PF3 /O Z PU/PD 4 mA PE /
VCC33-PF-USB/VCC18-
L23 PF4 1/0 Z PU/PD 4 mA PE /
VCC33-PF-USB/VCC18-
K23 PF5 1/0 Z PU/PD 4 mA PE /
VCC33-PF-USB/VCC18-
L21 PF6 /O Z PU/PD 4 mA PE /
J19 VCC18-PF | P N/A N/A N/A N/A
VCC33-PF-
J18 USB P N/A N/A N/A N/A
4,1.2.6 PortG
Table 4-7 Port G Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#! Typel:! /0 Power Supply!”
2l NamelZ ype Statel®) Up/Down’ | Strength!® /O Pogger Supply
K2 PGO 1/0 Z PU/PD 4 mA VCC-PG
K1 PG1 /O Z PU/PD 4 mA VCC-PG
L1 PG2 1/0 Z PU/PD 4 mA VCC-PG
L2 PG3 /O Z PU/PD 4 mA VCC-PG
M2 PG4 1/0 Z PU/PD 4 mA VCC-PG
N2 PG5 1/0 Z PU/PD 4 mA VCC-PG
L3 PG6 /O Z PU/PD 4 mA VCC-PG
L4 PG7 1/0 Z PU/PD 4 mA VCC-PG
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Pin Ball Reset | Pull Default Buffer
Ball#! Typeld I/O Power Supply!”!
a Namel2 ype State® Up/Down®! | Strength'® O BT S
N6 VCC-PG = N/A N/A N/A N/A
4,1.2.7 PortH
Table 4-8 Port H Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#X T 31 I/OP rS vl
a NamelZ ype Statel®) Up/Down®! | Strength!®! /O PoygEr Supply
N21 PHO I/O Z PU/PD 4 mA VCC-10
L18 PH1 1/0 Z PU/PD 4 mA VCC-I10
p22 PH2 /O Z PU/PD 4 mA VCC-10
R19 PH3 /O Z PU/PD 4 mA VCC-10
L19 PH4 1/0 Z PU/PD 4 mA VCC-10
R22 PH5 /O Z PU/PD 4 mA VCC-10
T22 PH6 1/0 Z PU/PD 4 mA VCC-I10
R21 PH7 /O Z PU/PD 4 mA VCC-10
P23 PH8 1/0 Z PU/PD 4 mA VCC-I10
ul9 PH9 1/0 Z PU/PD 4 mA VCC-I0
uls8 PH10 1/0O Z PU/PD 4 mA VCC-10
u21 PH11 /O Z PU/PD 4 mA VCC-I10
V22 PH12 /O Z PU/PD 4 mA VCC-10
u22 PH13 1/0 Z PU/PD 4 mA VCC-I0
u23 PH14 /O Z PU/PD 4 mA VCC-10
T23 PH15 /O Z PU/PD 4 mA VCC-10
R18 VCC-10 = N/A N/A N/A N/A
4,1.2.8 PortlL
Table 4-9 Port L Pin Characteristics
Ball Reset | Pull Default Buffer

Ball#X | Pin Namel2 Typel3! I/O Power S Ly

! yp State™ Up/Down | Strength!® / Wer Supply
D1 PLO/PWR-ENO | I/O Z PU/PD 4 mA VCC-RTC
D2 PL1/PWR-EN1 | I/O Z PU/PD 4 mA VCC-RTC
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Ball# | Pin Name2 Typel E:E:L:;Sﬂ E:l/lDownE Eterfea:gltfgffer I/O Power Supply”
B3 PL2/PWR-EN2 | I/O VA PU/PD 4 mA VCC-RTC
A2 PL3/X32KIN 1/O Z PU/PD 4 mA VCC-RTC
B2 PL4/X32KOUT | I/O VA PU/PD 4 mA VCC-RTC
Bl PL5/NMI1 1/O Z PU/PD 4 mA VCC-RTC
C2 PL6 1/O Z PU/PD 4 mA VCC-RTC

4.1.3 System Control

Table 4-10 System Control Pin Characteristics

Pin Ball Reset | Pull Default Buffer
Ball#-) Typet /O Power Supply!”
2 Namel2 ype State® Up/Downt! | Strength!® O BT S
N18 FEL | PU PU/PD N/A VCC-IO
N19 JTAG-SEL | PU PU/PD N/A VCC-IO
G5 TEST | PD PU/PD N/A VCC-RTC
J5 TEST-ALT | | N/A N/A N/A VCC-RTC
VCC-
1 p N/A N/A N/A N/A
18 EFUSE / / / /
4,14 PMC
Table 4-11 PMC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel3! I/O Power S Lyt
@ Namel? yp State®l Up/Downt! | Strength!® / Wer Suppy
F2 RESET 1/0,0D N/A N/A N/A VCC-RTC
G3 PWRON |, 0D N/A N/A N/A VCC-RTC
PWR-
El | N/A N/A N/A VCC-RTC
STARTUP
E3 PMC-BYP | PU PU/PD N/A VCC-RTC
4,15 RTC
Table 4-12 RTC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#L! T 31 I/OP Supply™
2 Namel2 ype State® Up/Downt! | Strength!® /O Power SHpply
J8 VCC-RTC p N/A N/A N/A N/A
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4,1.6 DCXO
Table 4-13 DCXO Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel3 I/O Power S Lyl
Namel2 yp State® Up/Downt! | Strength!® / Wer Supply
Gl DXIN Al N/A N/A N/A VCC-RTC
H1 DXOUT AO N/A N/A N/A VCC-RTC
REFCLK-
J2 ouT AO N/A N/A N/A VCC-RTC
4.1.7 PLL
Table 4-14 PLL Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#L! T 31 I/OP il
2 NamelZ ype Statel®) Up/Downt! | Strength® O PR S
J3 PLLTEST AO,OD | N/A N/A N/A VCC-PLL
L5 VCC-PLL P N/A N/A N/A N/A
4.1.8 USB
Table 4-15 USB Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel3! I/O Power S Lyl
Namel2 yp State® Up/Downt! | Strength!® / Wer Supply
B16 USBO-DM | A1/O N/A N/A N/A VCC33-PF-USB
B15 USBO-DP Al/O N/A N/A N/A VCC33-PF-USB
419 ADC
Table 4-16 ADC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# (3] P (7]
2 NamelZ Type Statel®) Up/Downt! | Strength'® {0 Power Supply
B6 GPADCO Al N/A N/A N/A AVCC
B5 GPADC1 | Al N/A N/A N/A AVCC
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4.1.10 Audio Codec

Table 4-17 Audio Codec Pin Characteristics

Pin Ball Reset | Pull Default Buffer
Ball# Typel3 I/O Power S Lyl
Namel2 yp State® Up/Downt! | Strength!® / Wer Supply
A4 MICIN1P Al N/A N/A N/A AVCC
A5 MICIN2P Al N/A N/A N/A AVCC
D5 VRA1L AO N/A N/A N/A N/A
E5 AVCC = N/A N/A N/A N/A
B4 LINEOUTP | AO N/A N/A N/A AVCC
C5 AGND G N/A N/A N/A N/A
4.1.11 Power
Table 4-18 Power Pin Characteristics
Ball Reset | Pull Default Buffer | I/O Power
Ball# Pin Name2 | Typel:!
I yp Statel”! Up/Down®" | Strength!® Supply!”
M12, 115,
M15, M16, VDD-SYS p N/A N/A N/A N/A
N16, N17
L16 VDD-SYSFB | P N/A N/A N/A N/A
4.1.12 Ground
Table 4-19 Ground Pin Characteristics
Ball# Pin Name? | Typel!
Al,AC1,G2,H2,AB3, E4, G4, J4, N4;R5, W5, AC5, G6, J6, L6, E7,F7, GT7,
U7,Y7,AB7, H8, K8, L8, M8, N8, P8, E9, H9, J9, K9, L9, N9, P9, R9, U9, W9,
H10, J10, L10, N10,AC10, F11,H11,J11, K11,L11,N11, P11, U11,Y11, GND G
H12,J12,F13,H13,J13, K13, L13,N13,P13,Y13,AB13,B14, H14, N14,
P14, F15,H15, K15, P15,V15,Y15, Al6, H16, J16, P16, E17,U17,Y17, AB17,
D19, AC19, L20, N20, R20, U20, J21, W21, W22, A23, AC23
4,1.13 NC
Table 4-20 NC Pin Characteristics
Ball#! Pin NameZ | Typet!
AA2,Y2,AB1, AB2, AC2, W4,Y1, U5, U6, E2 NC N/A
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4.2 GPIO Multiplex Function
The following tables provide a description of the GPIO multiplex function.
m NOTE
For each GPIO, Function0 is input function; Functionl is output function; Function10 to Function13 are reserved.
42.1 PortA
Table 4-21 Port A Multiplex Function
Pin ) ) ) . ) ) . Function .
Name 10 Type Function2 Function3 | Function4 | Function5 | Function6 | Function7 | Function8 9 Functionl4
PAO I/O MCSIA-CKP NCSI-D8 PA-EINTO
PAl 1/O MCSIA-CKN NCSI-D9 PA-EINT1
PA2 /O MCSIA-DOP NCSI-D10 PA-EINT2
PA3 1/O MCSIA-DON NCSI-D11 PA-EINT3
MCSIA-
PA4 1/0 D1P/MCSIC- | NCSI-D12 PA-EINT4
DOP
MCSIA-
PA5 I/O D1N/MCSIC- | NCSI-D13 PA-EINT5
DON
MCSIB-
PA6 /O D1P/MESIC- NCSI-D14 TWI1-SCK PWM-0 SQPI-CLK PA-EINT6
CKP/MCSIA-
D2P
MCSIB-
D1IN/MCSIC-
PAT [ NCSI-D1 TWI1-SDA PWM-1 PI- PA-EINTY
/O CKN/MCSIA- CSI-D15 S SQPI-CSO
D2N
MCSIB- SOP!
PAS8 1/O DOP/MCSIA- | TWI2-SCK TWI3-SCK PWM-2 UART2-TX MOSI-100 PA-EINTS8
D3P
MCSIB- SOP!
PA9 1/O DON/MCSIA- | TWI2-SDA TWI3-SDA PWM-3 UART2-RX MISO-101 PA-EINT9
D3N
NCSI- CLK- SQPI-WP-
PA10 /O MCSIB-CKP PWM-13 TWIO0-SCK Q PA-EINT10
HSYNC FANOUTO 102
NCSI- CLK- SQPI-
PA1l [ MCSIB-CKN PWM-14 TWI0-SDA PA-EINT11
/0 CSIB-C VSYNC 0-5 FANOUT1 HOLD-103
MCSIO-
PA12 [ NCSI-D ARTO-TX PA-EINT12
/O CSI-DO MCLK UARTO
CSI0-XVS- MCSI1-
PA13 /O FSYNC NCSI-D1 MCLK UARTO-RX PA-EINT13
CSI1-XVS- MCSI2- CLK-
PA14 /O FSYNC NCSI-D2 MCLK FANOUTO PA-EINT14
PA15 /O NCSI-D3 TWI1-SCK CLES PA-EINT15
FANOUT1
PAl6 /O NCSI-D4 TWI1-SDA UART3-TX PA-EINT16
CSIO-XVS-
PA1T7 I/O NCSI-D5 TWIO-SCK UART3-RX PA-EINT17
FSYNC
PA18 /O NCSI-D6 TWIO-SDA UART3-RTS PA-EINT18
PA19 /O NCSI-D7 UART3-CTS PA-EINT19
TCON-
PA2 [ NCSI-MCLK PA-EINT2
0 /O CSI-MC ESYNC 0
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Pin . . . . . . . Function .
Name 10 Type Function2 Function3 | Function4 | Function5 | Function6 | Function7 | Function8 9 Functionl4
PA21 I/O NCSI-PCLK PA-EINT21
4,2.2 PortC
Table 4-22 Port C Multiplex Function
Pin : : : : : : : Function :
Name IO Type | Function2 | Function3 | Function4 | Function5 | Function6 | Function7 .| Function8 9 Function14
PCO 1/0 SPIF-CLK SDC2-CLK SPI0-CLK SQPI-CLK PC-EINTO
PC1 1/0 SPIF-CS0 SDC2-CMD | SPI0-CS0O SQPI-CSO PC-EINT1
BOOT- SQPI-
PC2 /0 SPIF-MOSI | SDC2-D2 SPI10-MOSI PC-EINT2
/ SELO MOSI-100
BOOT- SQPI-
PC3 1/0 SPIF-MISO | SDC2-D1 SPI0-MISO SELL MISO-101. PC-EINT3
SQPI-WP-
pPC4 1/0 SPIF-WP SDC2-D0 SPIO-WP PWM-4 TWI1-SCK IOQ2 PC-EINT4
PC5 1/0 SPIF-HOLD | SDC2-D3 SPI0-HOLD | PWM-5 TWI1-SDA SQPI- PC-EINT5
HOLD-103
PC6 1/0 SPIF-D4 SDC2-D4 SPI0-CS1 PC-EINT6
PC7 1/0 SPIF-D5 SDC2-D5 PC-EINT7
PC8 1/0 SPIF-D6 SDC2-D6 PC-EINT8
PC9 1/0 SPIF-DY SDC2-D7 PC-EINT9
PC10 1/0 SPIF-DQS SDC2-DS PC-EINT10
PC11 1/0 SDC2-RST PC-EINT11
42.3 PortD
Table 4-23 Port D Multiplex Function
: 10 : . . : : . . Function .
Pin Name S Function2 | Function3 | Function4 | Function5 | Function6 | Function7 | Function8 9 Functionl4
PDO /O LCD-D2 PD-EINTO
SPI1-
PD1 /O LCD-D3 PWM-0 RMI-RXD1 CSO0/DBI- RMII-TXDO PD-EINT1
CSX
SPI1-
PD2 /0 LCD-D4 PWM-1 RMII-RXDO CLK/DBI- RMII-TXD1 PD-EINT2
SCLK
RMII-CRS- SPIL-
PD3 /O LCD-D5 PWM-2 DV MOSI/DBI- | RMII-RXER PD-EINT3
SDO
SPI1-
MISO/DBI- RMILLCRS.
PD4 /O LCD-<D6 PWM-3 RMII<RXER SDI/DBI- DV PD-EINT4
TE/DBI-
DCX
SPI1-
PD5 1/0 LCD-D7 PWM-4 RMII-TXD1 HOLD/DBI- RMII-RXD1 PD-EINT5
DCX/DBI-
WRX
PD6 1/O LCD-D10 PWM-5 RMII-TXDO SPIL- RMII-RXDO PD-EINT6
WP/DBI-TE
PD7 I/O LCD-D11 PWM-6 RMII-TXCK SPI1-CS1 RMII-MDC PD-EINTY
PDS8 /O LCD-D12 PWM-7 RMHI-TXEN PD-EINTS8
PD9 I/O LCD-D13 PWM-8 RMII-MDIO PD-EINT9
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. 10 . . . . . . . Function .
Pin Name s Function2 | Function3 | Function4 | Function5 | Function6 | Function7 | Function8 9 Functionl4
PD10 /O LCD-D14 12S0-MCLK RMII-TXEN PD-EINT10
PD11 /O LCD-D15 12S0-BCLK RMII-TXCK PD-EINT11
PD12 /O LCD-D18 [2S0-LRCK PWM-11 PD-EINT12
PD13 /0 Lcoole | 1250 PD-EINT13
DOUTO
[2S0-
PD14 /O LCD-D20 [2S0-DIN1 PD-EINT14
DOUT1
PD15 /O LCD-D21 1250- 12S0-DIN2 PD-EINT15
DOUT2
PD16 /O LCD-D22 1250- 12S0-DIN3 PD-EINT16
DOUT3
PD17 /O LCD-D23 |12S0-DINO PD-EINT17
RMI-EPHY-
PD18 /O LCD-CLK PWM-12 5 SPI1-CLK TWI3-SCK UART2-TX PD-EINT18
TCON-
PD19 /O LCD-DE PWM-9 FSYNC SPI1-MOSI | TWI3-SDA UART2-RX PD-EINT19
PD20/GPADC2 | I/O LCD- TWIO-SCK | RMII-MDC | SPI1-MISO | TWI2-SCK UART2- PD-EINT20
HSYNC RTS
LCD- UART2-
PD21/GPADC3 | I/O TWIO-SDA | RMII-MDIO | SPI1-CSO TWI2-SDA PD-EINT21
VSYNC CTS
TCON-
PD22 [ PWM- PD-EINT22
/0 FSYNC 3
424 PortE
Table 4-24 Port E Multiplex Function
Pin . . . . . . . Function .
Name IO Type | Function2 | Function3 | Function4 | Function5 | Function6 | Function7 | Function8 9 Function14
PEO 1/0 NCSI-PCLK | RMII-RXD1 | LCD-DO PWM-0 SDC1-D1 SPI2-CLK TWI3-SCK SQPI-CLK | PE-EINTO
PE1 /O NCSI-MCLK | RMII-TXCK | LCD-D1 PWM-1 SDC1-D0 SPI2-MOSI | TWI3-SDA | SQPI-CSO | PE-EINT1
NCSI- RMII-CRS- SQPI-
PE2 I/O LCD-D8 PWM-2 SDC1-CEK | SPI2-MISO | TWI1-SCK Q PE-EINT2
HSYNC DV MOSI-100
PE3 1/0 R RMII-RXDO | LCD-D9 PWM-3 SDC1-CMD | SPI2-CSO TWI1-SDA SQPI- PE-EINT3
VSYNC MISO-I01
SQPI-WP-
PE4 1/0 NCSI-DO RMII-TXDO LCD-D16 PWM-4 SDC1-D3 TWI3-SCK TWI0-SCK 103 PE-EINT4
SQPI-
PE5 /O NCSI-D1 RMII-TXD1 | LCD-D17 PWM-5 SDC1-D2 TWI3-SDA | TWIO-SDA HOLD-103 PE-EINT5
PE6 1/0 NCSI-D2 RMII-TXEN PWM-6 UART3-TX TWI2-SCK PE-EINT6
12S50-
PET 1/0 NCSI-D3 RMII-RXER PWM-7 UART3-RX DOUTO TWI2-SDA PE-EINTY
PE8 1/0 NCSI-D4 RMII-MDC SPI2-CLK PWM-8 UART1-TX |12S0-DINO TWI1-SCK PE-EINTS8
PE9S /O NCSI-D5 RMII-MDIO | SPI2-MOSI | PWM-9 UART1-RX | 12SO-LRCK | TWI1-SDA PE-EINT9
RMII-EPHY-
PE10 /O NCSI-D6 254 SPI12-MISO | PWM-10 UART2-RTS | 12S0-BCLK | TWI2-SCK PE-EINT10
CSI0-XVS-
PE11 1/0 NCSI-D7 SPI12-CS0O FSYNC UART2-CTS | 12S0-MCLK | TWI2-SDA PE-EINT11
CSI1-XVS- MCSIO-
PE12 | NCSI-D PWM-12 ART2-TX ART3-TX TWI3-SCK PE-EINT12
/0O CSI-D8 FSYNC MCLK u u 3 3-SC
MCSI1-
PE13 /O NCSI-D9 PWM-13 MCLK UART2-RX | UART3-RX | TWI3-SDA PE-EINT13
PE14 1/0 NCSI-D10 PWM-14 PE-EINT14
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Pin . . . . . . . Function .
Name 10 Type Function2 | Function3 | Function4 | Function5 | Function6 | Function7 | Function8 9 Functionl4
PE15 1/0 NCSI-D11 PWM-15 PE-EINT15
PE16 1/0 TWI0-SCK TWI2-SCK PE-EINT16
PE17 1/0 TWIO-SDA» | TWI2-SDA PE-EINTL1Y
425 PortF
Table 4-25 Port F Multiplex Function
Pin . \ . , . 3 . Function .
Name 10 Type Function2 | Function3 | Function4 | Function5 | Function6 | Function7 | Function8 9 Functionl4
E9O07- C907-
PFO 1/0 SDC0-D1 SPI0-CLK PF-EINTO
JTAG-MS JTAG-MS
E9Q7- C907-
PF1 1/0 SDCO0-DO JTAG-DI SPI0-MOSI JTAG-DI PF-EINT1
PF2 1/0 SDCO-CLK | UARTO-TX | SPI0-MISO PF-EINT2
E9Q7- C907-
PF3 1/0 SDCO0-CMD SPI0-CS0 PF-EINT3
JTAG-DO JTAG-DO
PF4 1/0 SDCO0-D3 UARTO-RX | SPIO-CS1 PF-EINT4
E9O07- C907-
PF5 1/0 SDCO0-D2 JTAG-CK JTAG-CK PF-EINT5
PF6 1/0 PF-EINT6
42.6 PortG
Table 4-26 Port G Multiplex Function
Pin . . . . . . . Function .
Name 10 Type Function2 | Function3 | Function4 | Function5 | Function6 | Function? | Function8 9 Functionl4
PGO 1/0 SDC1-D1 LCD-DO UART3-TX PG-EINTO
PG1 1/0 SDC1-DO LCD-D1 UART3-RX PG-EINT1
PG2 1/0 SDC1-CLK | LCD-D8 UART3-CTS PG-EINT2
PG3 1/0 SDC1-CMD | LCD-D9 UART3-RTS PG-EINT3
PG4 1/0 SDC1-D3 LCD-D16 UART1-RTS PG-EINT4
PG5 1/0 SDC1-D2 LCD-D17 UARTI1-CTS PG-EINT5
PG6 1/0 TWI3-SCK CLK UARTI1-TX PG-EINT6
FANOUTO
PG7 1/O TWI3-SDA CLK: UART1-RX PG-EINTY
FANOUT1
4.2.7 PortH
Table 4-27 Port H Multiplex Function
Pin . . . . . . X Function .
Name 10 Type Function2 | Function3 | Function4 | Function5 | Function6 | Function7 | Function8 9 Functionl4
PHO 1/0 PWM-0 [2S0-MCLK | PWM-12 UART3-TX PH-EINTO
PH1 1/0 PWM-1 12S0-BCLK™ | PWM-13 UART3-RX PH-EINT1
PH2 /O PWM-2 [2S0-LRCK | PWM-14 UART3-CTS PH-EINT2
PH3 1/0 PWM-3 1250- PWM-15 UART3-RTS PH-EINT3
DOUTO
CLK-
PH4 1/0 PWM-4 [2S0-DINO PH-EINT4
FANOUT2
PH5 1/0 PWM-5 RMII-RXD1 | TWI2-SCK UART2-TX PH-EINT5
PH6 1/0 PWM-6 RMII-RXDO | TWI2-SDA | UART2-RX | 12S0-MCLK PH-EINT6
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Pin . . . . . . : Function .
Name IO Type | Function2 | Function3 | Function4 | Function5 | Function6 | Function7 | Function8 9 Functionl4
RMII-CRS-
PH7 I/O PWM-7 bV UARTO-TX | UART2-RTS | 12S0-BCLK PH-EINT7
PH8 I/O PWM-8 RMII-RXER | UARTO-RX | UART2-CTS | 12S0-LRCK PH-EINTS8
PH9 I/O B0 RMII-TXD1 | TWI3-SCK | UARTO-TX | 12S0-DINO coor- PWM-4 PH-EINT9
JTAG-MS JTAG-MS
E907- 12S0- C907-
PH10 I/O RMII-TXDO | TWI3-SDA | UARTO-RX PWM-5 PH-EINT10
JTAG-CK DOUTO JTAG-CK
E907- CLK- Co07-
PH11 1/O JTAG-DO RMII-TXCK | SPI2-CLK TWI2-SCK FANOUTO JTAG-DO PWM-6 PH-EINT11
E9O07- LK- 1-
PH12 1/O %0 RMII-TXEN | SPI2-MOSI | TWI2-SDA ¢ €90 PWM-7 PH-EINT12
JTAG-DI FANOUT1 | JTAG-DI
PH13 1/O PWM-9 RMII-MDC SPI2-MISO | TWI3-SCK UARTO-TX PWM-8 PH-EINT13
PH14 I/O PWM-10 RMII-MDIO | SPI2-CSO TWI3-SDA | UARTO-RX PWM-14 PH-EINT14
CLK- RMII-EPHY-
PH15 I/O SPI2-CS1 PWM-15 PH-EINT15
FANOUT2 25M
42.8 PortlL
Table 4-28 Port L Multiplex Function
, . . . , , , , Function .
Pin Name 10 Type | Function2 | Function3 | Function4 | Function5 | Function6 | Function7 | Function8 9 Function14
PLO/PWR_ENO | I/O TWI1-SCK PL-EINTO
PL1/PWR_EN1 | I/O TWI1-SDA PL-EINT1
CSI0-XVS-
PL2/PWR_EN2 | 1/O PL-EINT2
FSYNC
UART2- CSIO-XVS-
PL3/X32KIN 1/O TWI2-SCK | UARTO-TX TS ESYNC PL-EINT3
UART2- CSI1-XVS-
PL4/X32KOUT | I/O TWI2-SDA | UARTO-RX PL-EINT4
RTS FSYNC
CSI1-XVS-
PL5/NMI1 I/O TWIO-SCK | UART3-TX | UART2-TX FSYNC PL-EINTS
PL6 I/O TWIO-SDA | UART3-RX | UART2-RX PL-EINT6
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4.3 Detailed Signal Description

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),

A'l/O (Analog Input/Output),

P (Power),

G (Ground)

4.3.1 SDRAM

Table 4-29 SDRAM Signal Description

Signal Name!!! | Description? Type:!
DRAM ZQ Calibration(the signal connects to an external
SZQ reference resistor which is used to calibrate DRAM input/output | Al
buffer)
DDR3-SZQ1 DDR3 SZQ Calibration Resistor AO
SRST DRAM Reset Signal 0
SWE DRAM Write Enable 0
SA0 DRAM Address Signal 0 0
SAl DRAM Address Signal 1 0
SA2 DRAM Address Signal 2 0
SA3 DRAM Address Signal 3 0
SA4 DRAM Address Signal 4 @)
SA5 DRAM Address Signal 5 0
SA6 DRAM Address Signal 6 0
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Signal Namel'l. | Description’2! Typet!
SA7 DRAM Address Signal 7 0
SA8 DRAM Address Signal 8 0
SA9 DRAM Address Signal 9 0
SA10 DRAM Address Signal 10 0
SA11 DRAM Address Signal 11 0
SA12 DRAM Address Signal 12 0
SA13 DRAM Address Signal 13 0
SAl4 DRAM Address Signal 14 0
SA15 DRAM Address Signal 15 0
SBAO DRAM Bank Address Signal 0 @
SBA1 DRAM Bank Address Signal 1 0
SBA2 DRAM Bank Address Signal 2 0
SRAS DRAM Row Address Strobe ©)
SCAS DRAM Column Address Strobe 0
SCKEO DRAM Clock Enable Signal to the Memory Device 0 0
SCKE1 DRAM Clock Enable Signal to the Memory Device 1 0
SCKN DRAM Differential Clock (Negative) 0
SCKP DRAM Differential Clock (Positive) 0
SCSO DRAM Chip Select Signal to the Memory Device for RANK 0 0
SCS1 DRAM Chip Select Signal to the Memory Device for RANK 1 0
SDQO DRAM Bidirectional Data Line 0 I/O
SDQ1 DRAM Bidirectional Data Line 1 1/0
SDQ2 DRAM Bidirectional Data Line 2 1/0
SDQ3 DRAM Bidirectional Data Line 3 1/0
SDQ4 DRAM Bidirectional Data Line 4 1/0
SDQ5 DRAM Bidirectional Data Line 5 1/0
SDQ6 DRAM Bidirectional Data Line 6 1/0
SDQ7 DRAM Bidirectional Data Line 7 1/0
SDQ8 DRAM Bidirectional Data Line 8 1/0
SDQ9 DRAM Bidirectional Data Line 9 1/0
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Signal Namel'l. | Description’2! Typet!
SDQ10 DRAM Bidirectional Data Line 10 1/0
SDQ11 DRAM Bidirectional Data Line 11 1/0
SDQ12 DRAM Bidirectional Data Line 12 1/0
SDQ13 DRAM Bidirectional Data Line 13 1/0
SDQ14 DRAM Bidirectional Data Line 14 I/0
SDQ15 DRAM Bidirectional Data Line 15 1/0
SDQSOP DRAM Bidirectional Data Strobe 0 (Active High) 1/O
SDQSON DRAM Bidirectional Data Strobe 0 (Active Low) 1/0
SDQS1P DRAM Bidirectional Data Strobe 1 (Active High) 1/0
SDQSIN DRAM Bidirectional Data Strobe 1 (Active Low) 1/O
SDQMO DRAM Data Mask Signal 0 1/O
SDQM1 DRAM Data Mask Signal 1 /0
SODTO DRAM On-Die Termination Output Signal O o)
SODT1 DRAM On-Die Termination Output Signal 1 0
SVREF DRAM Reference Voltage P
VCC-DRAM IO Power Supply for DRAM PHY P
VDD18-DRAM SDRAM Controller 1.8V Power Supply P
4.3.2 Boot
Table 4-30 Boot Signal Description
Signal NamelX! | Description’ Type:!
Boot Select
FEL Jump to the Try Media Boot process when FEL is high level, or
else enter into the mandatory upgrade process.
BOOT-SELO Boot Media Select 0 I
BOOT-SEL1 Boot Media Select 1 I
43.3 RTC
Table 4-31 RTC Signal Description
Signal Namel!! | Description®! Typel
TEST Test Mode Signal, valid only when TEST-ALT is high. I
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Signal Namel'l. | Description’2! Typet!
TEST-ALT Test System Selection Signal I
RESET SoC Reset Signal (Active Low) 1/0,0D
PWRON Power-on key l,0D
PWR-STARTUP | VBUS Detection Signal I
PMC-BYP PMC Bypass Control Signal I
PLO/PWR-ENO Wake-up 100; LDO/DCDC Enable 1/O
For pin mode select, see RTC register in User Manual.
PL1/PWR-EN1 Wake-up 101; LDO/DCDC Enable 1/O
For pin mode select, see RTC register in User Manual.
PL2/PWR-EN2 Wake-up 102; LDO/DCDC Enable I/O
For pin mode select, see RTC register in User Manual.
PL3/X32KIN Wake-up 103; Clock Input of 32.768 kHz Crystal I/O
Before using external 32K crystal oscillator, the function of PL3
must be configured as disabled.
PL4/X32KOUT | Wake-up 104; Clock Output of 32,768 kHz Crystal I/O
Before using external 32K crystal oscillator, the function of PL4
must be configured as disabled.
PL5/NMI Wake-up 105; Non-Maskable Interrupt 1/O
For pin mode select, see RTC register in User Manual.
PL6 Wake-up 106 /O
VCC-RTC RTC Power Supply P
434 PLL
Table 4-32 PLL Signal Description
Signal Namel!! | Description’2! Typet!
PLLTEST PLL Test Signal AO, 0D
VCC-PLL PLL Power Supply P
43.5 DCXO
Table 4-33 DCXO Signal Description
Signal Namel!! | Description? Type:!
DXIN Digital Compensated Crystal Oscillator Input Al
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Signal Name!’.. | Description!? Typet!
DXOUT Digital Compensated Crystal Oscillator Output AO
REFCLK-OUT Digital Compensated Crystal Oscillator Clock Fanout AO
4.3.6 Clock Fanout
Table 4-34 Clock Fanout Signal Description
Signal Name!!! | Description'? Type!

Internal Clock Fanout 0

CLK-FANOUTO |“Optional Frequency: 32 kHz, 12 MHz, 16 MHz, 24 MHz, 25MHz,27 | O

MHz, and so on

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, andiso on

4.3.7 SD Card/SDIO/eMMC
Table 4-35 SD Card/SDIO/eMMC Signal Description

Signal Name!!! | Description? Type:!
SDCO-CMD SD Card Command Output/Response Input 1/0, 0D
SDCO-CLK SD Card Clock Output 0
SDCO0-DO SD Card Datanput/ Output 0 I/O
SDCO-D1 SD Card Data Input/ Output 1 I/O
SDCO0-D2 SD Card Data Input/ Output 2 I/O
SDCO0-D3 SD Card Data Input/ Output 3 I/O
SDC1-CMD SDIO WIFI Command Output/Response Input 1/0, 0D
SDC1-CLK SDIO WIFI Clock Output 0]
SDC1-D0 SDIO WIFI Data Input/ Output 0 I/O
SDC1-D1 SDIO WIFI Data Input/ Output 1 I/O
SDC1-D2 SDIO WIFI Data Input/ Output 2 I/O
SDC1-D3 SDIO WIFI Data Input/ Output 3 I/O
SDC2-CMD eMMC Command Output/Response Input 1/0, OD
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Signal Namel'l. | Description’2! Typet!
SDC2-CLK eMMC Clock Output 0]
SDC2-D0 eMMC Data Input/ Output 0 I/O
SDC2-D1 eMMC Data Input/ Output 1 I/O
SDC2-D2 eMMC Data Input/ Output 2 1/O
SDC2-D3 eMMC Data Input/ Output 3 I/O
SDC2-D4 eMMC Data Input/ Output 4 1/O
SDC2-D5 eMMC Data Input/ Output 5 I/O
SDC2-D6 eMMC Data Input/ Output 6 I/O
SDC2-D7 eMMC Data Input/ Output 7 I/O
SDC2-RST eMMC Reset O
SDC2-DS eMMC Data Strobe I
4.3.8 Audio Codec

Table 4-36 Audio Codec Signal Description
Signal Namel!! | Description’2! Typet!
MICIN1P Microphone Positive Input1 Al
MICIN2P Microphone Positive Input 2 Al
LINEOUTP Lineout Positive Output AO
VRA1 Internal Reference Voltage AO
AVCC Power Supply for Analog Part P
AGND Analog Ground G

12S/PCM

Table 4-37 12S/PCM Signal Description
Signal Namel!! | Description’?! Typet!
12S0-MCLK 12S0 Master Clock 0
12S0-LRCK 12S0/PCM0 Sample Rate Clock/Sync /O
12S0-BCLK 12S0/PCMO Bit Rate Clock 1/O
12S0-DINO 12S0/PCMO Serial Data Input 0 I
12S0-DIN1 12S0/PCMO Serial Data Input 1 I
12S0-DIN2 12S0/PCMO Serial Data Input 2 I
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Signal Namel'l. | Description’2! Typet!
12S0-DIN3 12S0/PCMO Serial Data Input 3 I
12S0-DOUTO 12S0/PCMO Serial Data Output 0 0
12S0-DOUT1 12S0/PCMO Serial Data Output 1 0]
12S0-DOUT2 12S0/PCMO Serial Data Output 2 0]
12S0-DOUT3 [2S0/PCMO Serial Data Output 3 @)
4.3.10 SPI&SPI_DBI
Table 4-38 SPI&SPI_DBI Signal Description
Signal Namel!! | Description!? Type!
SPI10-CSO SPI0 Chip Select 0 (Active Low) 1/0
SPI0-CS1 SPI0 Chip Select 1 (Active Low) /O
SPI0-CLK SPI0 Clock 1/O
SPI0-MOSI SPI0 Master Data Out, Slave Data In 1/O
SPI10-MISO SPI0 Master Data In, Slave Data Out /O
SPI0- W\l fSOF;I(()z :/J\Iar(ijtTnI;r:)tt(e;crt(izouna;Aét;\t/;llj_fw)/ Serial Data Input and Output /0
<doLD ZI:‘JI;)dHOollJ(:pSUi%nal/ Serial Data Input and Output for Quad Input or /0
SPI1-CSO SPI1 Chip Select 0 (Active Low) I/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 /O
SPI1-MISO SPI1 Master Data In, Slave Data Out /O
SPIL-WP fSOPrIlQ Zvar;tfnirfttiitéounagAét;\;S::W)/ Serial Data Input and Output /0
SPI1-HOLD ZzljngllJ(:sui%nal/ Serial Data Input and Output for Quad Input or /0
DBI-CSX Chip Select Signal (Active Low) 1/0
DBI-SCLK Serial Clock Signal 1/O
DBI-SDO Data Output Signal l/O
DBLSDI Data Input Signal /0
The data is sampled on the rising edge and the falling edge.
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Signal Namel'l. | Description’2! Typet!
Tearing Effect Input
DBI-TE It is used to capture the external TE signal edge. Therisingand | I/0
falling edge is configurable.
DCX pin is the select output signal of data and command.
DBI-DCX DCX = 0: register command; /O
DCX = 1: data or parameter.
DBI-WRX When DBI operates in dual data lane format, the RGB666 format /0
2 can use WRX to transfer data
SPI2-CS0 SPI2 Chip Select 0 (Active Low) 1/0
SPI2-CS1 SPI2 Chip Select 1 (Active Low) 1/0
SPI2-CLK SPI2 Clock 1/O
SPI12-MOSI SPI2 Master Data Out, Slave Data In I/O
SPI2-MISO SPI2 Master Data In, Slave Data Out /O
4.3.11 SPI_Flash
Table 4-39 SPI_Flash Signal Description
Signal Namel!! [ Description? Type:!
SPIF-CSO SPIF Peripheral Chip Select Signal 0, Low Active 0
SPIF Master Mode Data 4 in Octal Mode
SPIF-D4 . . /0
In single/dual/quad mode, this port should stay low.
SPIF Master Mode Data 5in Octal Mode
SPIF-D5 . . /0
In single/dual/quad mode, this port should stay low.
SPIF Master Mode Data 6 in Octal Mode
SPIF-D6 , , /0
In'single/dual/quad mode, this port should stay low.
SPIF Master Mode Data 7 in Octal Mode
SPIF-D7 , , /0
In single/dual/quad mode, this port should stay low.
SPIF-CLK SPIF Master Mode Clock Output 0
SPIF-MOSI SPIF Master Data Out, Slave Data In /O
SPIF-MISO SPIF Master Data In, Slave Data Out /O
SPIF-DQS SPIF Data Strobe Signal I
SPIF-WP SPIF Write Protection (Active Low) I/0
SPIF-HOLD SPIF Hold Signal 1/O
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4.3.12 SQPI PSRAM
Table 4-40 SQPI PSRAM Signal Description

Signal Namel!! | Description’2! Typet!
SQPI-CLK SQPI Clock 1/0
SQPI-CSO SQPI Chip Select 0 (Active Low) 1/0
SQPI-MOSI-IO0 | SQPI Master Data Out, Slave Data In I/0
SQPI-MISO-I01 | SQPI Master Data In, Slave Data Out I/O
SQPI-WP-102 SQPI Write Protection (Active Low)/ Serial Data Input and /0

Output for Quad Input or Quad Output
SOPI-HOLD-I03 SQPI Hold Signal/ Serial Data Input and Output for Quad Input /0

or Quad Output

4.3.13 MIPI CSI
Table 4-41 MIPI CSI Signal Description

Signal Namel!! | Description®! Typel®
MCSIO-MCLK MIPI.CSI A Master Clock 0
MCSIA-CKN MIPI CSI A Differential Receive Clock Signal (Negative) Al
MCSIA-CKP MIPI CSI A Differential Receive Clock Signal (Positive) Al
MCSIA-DON MIP| CSI A Data Line 0 Input (Negative) Al
MCSIA-DOP MIPI CSI'A Data Line 0 Input (Positive) Al
. MIPI CSI A Data Line 1 Input (Negative)/MIPI CSI C Data Line 0
B/ eSIC- Input (Negative) ’ : Al
DON putifies
O MIPI'CSI A Data Line 1 Input (Positive)/MIPI CSI C Data Line 0
D1P/MES Input (Positive) ’ Al
DOP 2
MCSI1-MCLK MIPI CSI B Master Clock 0
MCSIB-CKN MIPI CSI B Differential Receive Clock Signal (Negative) Al
MCSIB-CKP MIPI CSI B Differential Receive Clock Signal (Positive) Al
MCSIB- . . .

MIPI CSI B Data Line 0 Input (Negative)/MIPI CSI A Data Line 3
DON/MESIA- Input (Negative) Al
D3N putifiee
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Signal Namel'l. | Description’2! Typet!
MCSIB- MIPI CSI B Data Line 0 Input (Positive)/MIPI CSI A Data Line 3
DOP/MCSIA- Input (Positive) i Al
D3P P
MCSIB- . . . .
DIN/MCSIC MIPI CSI B Data Line 1 Input (Negative)/MIPI CSI C Differential
CKN/MCSIA- (lege;\;evgock Signal (Negative)/MIPI CSI AData Line 2 Input Al
D2N &
MCSIB- . KT . .
D1P/MCSIC MIPI'CSI B Data Line 1 Input (Positive)/MIPI CSI C Differential

Receive Clock Signal (Positive)/MIPI CSI A Data Line 2 Input Al
CKP/MCSIA- ..

(Positive)
D2P
MCSI2-MCLK MIPI CSI C Master Clock 0
CSI0-XVS-

CSl Vertical SYNC/Frame SYNC 0 I/O
FSYNC
CSI1-XVS- .
FSVNC CSl Vertical SYNC/Frame SYNC 1 1/O
VCC18-MCSI MIPI CSI Power Supply P

4.3.14 Parallel CSI
Table 4-42 Parallel CSI'Signal Description

Signal Name!!! | Description? Type:!
NCSI-PCLK Parallel CSI Pixel Clock Input I
NCSI-MCLK Parallel CSI Master Clock Output 0

NESI-HSYNC Parallel CSkHorizontal Synchronous Input I

NCSI-VSYNC Parallel CSI Vertical Synchronous Input I

NCSI-DO Parallel CSI Pixel Data 0 I
NCSI-D1 Parallel CSI Pixel Data 1 I
NCSI-D2 Parallel CSI Pixel Data 2 I
NCSI-D3 Parallel CSI Pixel Data 3 I
NCSI-D4 Parallel CSI Pixel Data 4 I
NCSI-D5 Parallel CSI Pixel Data 5 I
NCSI-D6 Parallel CSI Pixel Data 6 I
NCSI-D7 Parallel CSI Pixel Data 7 I
NCSI-D8 Parallel CSI Pixel Data 8 I
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Signal Namel'l | Description’2! Typet!
NCSI-D9 Parallel CSI Pixel Data 9 I
NCSI-D10 Parallel CSI Pixel Data 10 I
NCSI-D11 Parallel CSI Pixel Data 11 I
NCSI-D12 Parallel CSI Pixel Data 12 I
NCSI-D13 Parallel CSI Pixel Data 13 I
NCSI-D14 Parallel CSI Pixel Data 14 I
NCSI-D15 Parallel CSI Pixel Data 15 I
4.3.15 LCD
Table 4-43 LCD Signal Description
Signal Name!!! | Description? Typet!
LCD-CLK LCD Clock o
LCD-=VSYNC LCD Vertical Synchronization 0
LCD-HSYNC LCD Horizontal Synchronization 0
LCD-DE LCD Data Enable 0
TCON-FSYNC Frame Synchronization Signal for TCON and Sensor 0
LCD-DO LCD Data Input/Qutput 0 I/O
LCD-D1 LCD Data Input/Output 1 I/O
LCD-D2 LCD Data Input/Output 2 I/O
LCD-D3 LCD Data Input/Output 3 I/O
LCD-D4 LCD Data Ipput/Output 4 I/O
LCD-D5 LCD Data Input/Output 5 I/O
LCD-D6 LCD Data Input/Output 6 I/O
LCD-D7 LCD Data Input/Output 7 I/O
LCD-D8 LCD Data Input/Output 8 I/O
LCD-D9 LCD Data Input/Output 9 I/O
LCD-D10 LCD Data Input/Output 10 I/O
LCD-D11 LCD Data Input/Output 11 I/O
LCD-D12 LCD Data Input/Output 12 I/0
LCD-D13 LCD Data Input/Output 13 1/O
LCD-D14 LCD Data Input/Output 14 1/O
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Signal Namel'l. | Description’2! Typet!
LCD-D15 LCD Data Input/Output 15 1/O
LCD-D16 LCD Data Input/Output 16 I/O
LCD-D17 LCD Data Input/Output 17 1/O
LCD-D18 LCD Data Input/Output 18 1/O
LCD-D19 LCD Data Input/Output 19 I/O
LCD-D20 LCD Data Input/Output 20 I/O
LCD-D21 LCD Data Input/Output 21 I/O
LCD-D22 LCD Data Input/Output 22 1/O
LCD-D23 LCD Data Input/Output 23 I/O
4.3.16 USB
Table 4-44 USB Signal Description
Signal NamelX | Description'Z Typel!
USBO-DM USB2.0 DRD Data Signal DM Al/O
USBO-DP USB2.0 DRD Data Signal DP Al/O
4.3.17 GMAC
Table 4-45 GMAC Signal Description
Signal Name!!! | Description? Type:!
RMII-RXDO RMII Receive Data 0 I
RMI-TXDO RMII Transmit Data 0 ©)
RMII-RXD1 RMII Receive Data 1 I
RMII-TXD1 RMII' Transmit Data 1 0
RMII-TXCK RMII Reference Clock I
RMII-RXER RMII Receive Error I
RMII-CRS-DV RMII Carrier Sense Receive Data Valid I
RMII-TXEN RMII Transmit Enable 0
RMII-MDC RMII Management Data Clock 0
RMII-MDIO RMII Management Data Input/ Output I/O
RMII-EPHY-25M | PHY 25 MHz Clock Output 0
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4.3.18 UART
Table 4-46 UART Signal Description
Signal Namel!! | Description’2! Typet!
UARTO-RX UARTO Data Receiver I
UARTO-TX UARTO Data Transmitter 0
UART1-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 O
UART2-CTS UART2 Clear to Send I
UART2-RTS UART2 Requestto 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
4.3.19 TWI
Table 4-47 TWI Signal Description
Signal Name!!! | Description? Typet!
TWI0-SCK TWIO SerialkClock Signal [/0
TWI0-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
TWI3-SCK TWI3 Serial Clock Signal 1/O
TWI3-SDA TWI3 Serial Data Signal I/O
Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 52



@LWIMIER

Confidential
4.3.20 PWM
Table 4-48 PWM Signal Description
Signal Namel!! | Description’2! Typet!
PWM-0 PWM Wave Output /Capture Wave Input 0 1/O
PWM-1 PWM Wave Output /Capture Wave Input 1 I/O
PWM-2 PWM Wave Output /Capture Wave Input 2 I/O
PWM-3 PWM Wave Output /Capture Wave Input 3 I/O
PWM-4 PWM Wave Output /Capture Wave Input 4 I/O
PWM-5 PWM Wave Output /Capture Wave Input 5 I/O
PWM-6 PWM Wave Output /Capture Wave Input 6 I/O
PWM-7 PWM Wave Output /Capture Wave Input 7 l/O
PWM-8 PWM Wave Output /Capture Wave Input 8 I/O
PWM-9 PWM Wave Output /Capture Wave Input 9 1/0
PWM-10 PWM Wave Output /Capture Wave Input 10 1/O
PWM-11 PWM Wave Output /Capture Wave Input 11 I/O
PWM-12 PWM Wave Output /Capture Wave Input 12 I/O
PWM-13 PWM Wave Output /Capture Wave Input 13 I/O
PWM-14 PWM Wave Output /Capture Wave Input 14 1/O
PWM-15 PWM Wave Output /Capture Wave Input 15 I/O
4.3.21 GPADC
Table 4-49 GPADC Signal Description
Signal Namel!! | Description!? Type:!
GPADCO General Purpose ADC Input Channel 0 Al
GPADC1 General Purpose ADC Input Channel 1 Al
GPADC2 General Purpose ADC Input Channel 2 Al
GPADC3 General Purpose ADC Input Channel 3 Al
4.3.22 JTAG
Table 4-50 JTAG Signal Description
Signal NamelX! | Description’2 Typel
C907-JTAG-MS | C907 JTAG Mode Selection I
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Signal Namel'l. | Description’2! Typet!
C907-JTAG-DI C907 JTAG Data Input I
C907-JTAG-DO | C907 JTAG Data Output 0
C907-JTAG-CK | C907 JTAG Clock Signal I
E907-JTAG-MS | E907 JTAG Mode Selection I
E907-JTAG-DI E907 JTAG Data Input I
E907-JTAG-DO | ESO7 JTAG Data Output 0]
E907-JTAG-CK | E907 JTAG Clock Signal I

JTAG mode select
JTAG-SEL =1: Force JTAG function to port H.

=0: Software-selectable JTAG function (Port F or Port H), only

one port can be selected (Default port F).

4.3.23 Power
Table 4-51 Power Signal Description
Signal Namel!! | Description’?! Typet!
VCC-PA Digital Port A Power Supply P
VCC-PC Digital Port C Power Supply P
VCC-PD Digital Port D Power Supply P
VCC-PE Digital Port E Power Supply P
VCC-PG Digital Port G Power Supply P
VCC-PL Digital Port L Power Supply P
VCC33-PF-USB | Digital Port F&USB 3.3V Power Supply P
VCC18-PF Digital Port F 1.8V Power Supply P
VCC-I0 GPIO Power Supply P
VDD-SYS System Power Supply P
VDD-SYSFB System Power Supply Feedback P
VCC-EFUSE Power Supply for eFuse P
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4.3.24 Interrupt

Table 4-52 Interrupt Signal Description

Signal Namel!! | Description’2! Typet!
PA-EINT [21:0] Port A Interrupt [
PC-EINT [11:0] Port C Interrupt [
PD-EINT [22:0] | Port D Interrupt |
PE-EINT [17:0] Port EInterrupt [
PF-EINT [6:0] Port F Interrupt I
PG-EINT [7:0] Port G Interrupt [
PH-EINT [15:0] | Port H Interrupt I
PL-EINT [6:0] Port L Interrupt |
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5 Electrical characteristics

5.1 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 Absolute Maximum Ratings 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
For TFBGA 317 and TFBGA194
AVCC Power Supply for Analog Part -0.3 2.16 v
VCC-DRAM DRAM IO Power Supply -0.3 VDDQ+0.3 |V
VCC18-MCSI MIPI CSI Power Supply -0.3 2.16 v
VCC-PA Digital Port A Power -0.3 3.96 \Y
VCC-PC Digital Port C Power -0.3 3.96 v
VCC-PD Digital Port D Power -0.3 3.96 v
VCC-PE Digital Port E Power -0.3 3.96 v
VCC18-PF Digital Port F Power -0.3 2.16 \Y
\6(;;33‘PF‘ Digital Port F&USB Power 0.3 3.96 v
VCC-PG Digital Port G Power -0.3 3.96 Y
VCC-PG-PE Digital Port G&E Power -0.3 3.96 v
VCC-10 GPIO Power Supply -0.3 3.96 v
VCC-EFUSE eFuse Power Supply -0.3 2.16 \
VCC-RTC RTC Power Supply -0.3 2.16 Vv
VCC-PLL System PLL Supply -0.3 2.16 v
Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 56




@LWIMIER

Confidential
Supply Name | Description Min® Max() Unit
VDD-SYS System Power Supply -0.3 1.08 v
VDD18-DRAM | SDRAM Controller Power Supply -0.3 2.16 V
VCCIO-WIFI Wi-Fi GP10 Power -0.3 3.96 v
VCC33-WIFI Supply Voltage for Wi-Fi System -0.3 3.96 v
AVDD33-TX Supply Voltage for RF_PA+LNA -0.3 3.96 v
For QFN128
AVCC-PLL Power Supply for Analog Part & PLL &GPADC | -0.3 2.16 V
VCC-DRAM DRAM 10 Power Supply -0.3 VDDQ+0.3 |V
VCCIS-PA- PA & eFuse Power Supply -0.3 2.16 Vv
EFUSE
\L/J(;(I;—PE—PC- PC & PE & USB Power Supply 03 %06 v
\éz?\;ivccm SDRAM Controller Power Supply& Digital 03 516 Y
PF Port F Power Supply
VCC-PD Digital Port D Power -0.3 3.96 \%
VCC-PG Digital Port G Power -0.3 3.96 Y
VCC-I0 PF & PH Power Supply -0.3 3.96 Vv
VCC-RTC RTC Power Supply -0.3 2.16 v
VDD-SYS System Power Supply -0.3 1.08 v

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

5.2 ESD and Latch-up Ratings

Table 5-2 ESD and Latch-up Ratings

Parameter Value Conditions Unit
ESDA/JEDEC JS-
H B M HBM +2 Vv
uman Body Model ( ) 000 001-2024
Vesp
ESDA/JEDEC JS-
i +
Charged Device Model (CDM) +250 002-2025 V
Latch up [-test Pe‘rfor‘mance current—‘ 900 mA JESD78F.02; room A
pulse injection oneach 10 pin temperature
Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 57




@ LINIWER
Confidential

Parameter Value Conditions Unit
Over-voltage performance JESDT8F.02; room
- . 1.5 x Vddmax v
voltage injection on each 10 pin temperature

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

5.3 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 5-3 Recommended Operating Conditions

Supply Name | Description Min Typ Max Unit
For TFBGA 317 and TFBGA194
AvVCC Power Supply for Analog Part 1.764 1.8 1.836 v
P for DRAM |
owerSupply for © g 12825 | 135 | 14175 |V
DDR3/DDR3L
VCC-DRAM Power Supply for DRAM 10 and 1495 L5 1575 v
DDR3/DDR2 ‘ ‘ '
Power Supply for DRAM 10 and DDR2 1.71 1.8 1.89 v
VCC18-MCSI MIPI CSI Power Supply 1.71 1.8 1.98 v
Digital Port A Power 371 18 198
VCC-PA 1.8 VVoltage Y
2.97 33 3.63
3.3V Voltage
VCC-PC ?fl\jillopl;rtg o L1 1 1.98 v
' & 2.97 33 |3.63
3.3V Voltage
VCC-PD ?I8gl\:a\/lopl'(c)z:teD ol L1 18 1.98 v
' & 2.97 33 |3.63
3.3V Voltage
VCC-PE ?|8gI\Sa\/lopl’(c)artéE ol ¥l L& 1.98 Vv
' 5 2.97 33 |3.63
3.3V Voltage
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Supply Name | Description Min Typ Max Unit
VCC18-PF Digital Port F Power 1.71 18 [198 |V
1.8V Voltage
VCC33-PF- Digital Port F&USB Power 597 313 363 y
UsSB 3.3V \Voltage
Dioi
igital Port G Power €1 18 1.98
VCC-PG 1.8 VVoltage Y
2.97 33 3.63
3.3V \Voltage
Dioi
igital Port G&E Power 171 18 1.98
VCC-PG-PE 1.8V Voltage Vv
2.97 3.3 3.63
3.3V Voltage
VCC-10 GPIO Power Supply 2.97 3.3 3.63 V
VCC-EFUSE eFuse Power Supply 1.71 1.8 1.89 v
VCC-RTC RTC Power Supply 1.71 1.8 1.89 v
VCC-PLL System PLL Supply 1.746 1.8 1854 |V
VDD-SYS System Power Supply 0.9 - 1.00 v
VDD18-DRAM [ SDRAM Controller Power Supply 1.71 1.8 1.89 V
1.71 1.8 1.98
VCCIO-WIFI Wi-Fi GPIO Power Vv
2.97 3.3 3.63
VCC33-WIFI Supply Voltage for Wi-Fi System 3 33 3.6 v
AVDD33-TX Supply Voltage for RF_PA+LNA 3 33 3.6 v
For QFN128
BUE cPLL Power Supply for Analog Part & PLL & 764 18 1.836 v
GPADC
Power Supply for DRAM 10 and 19875 135 Par7s | v
VCC-DRAM DDR3/DDR3L
Power Supply for DRAM 10 and DDR3 1.425 15 1.575 V
VCC-PE-PC-
USB PC & PE & USB Power Supply 2.97 3.3 3.63 Vv
VDD18-
DRAM P
DRAM&yVCC1g | SDRAM - Controller Power  Supply& |, o) 18 |18 |V
PF Digital Port F Power Supply
Foo  |ravionggt N LR EE S
' & 2.97 33 |363
3.3V Voltage
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Supply Name | Description Min Typ Max Unit
s s |,
33V Voltage 2.97 3.3 3.63
VCC-10 PF & PH Power Supply 2.97 3.3 3.63 v
VCCIgPA PA & MIPI CS| & eFuse Power Supply 1.71 1.8 1.89 Vv
MCSI-EFUSE
VCC-RTC RTC Power Supply 1.71 1.8 1.89 v
VDD-SYS System Power Supply 0.9 - 1.00 v
5.4 PLL Electrical Characteristics

The following table describes PLL Electrical Characteristics.

Table 5-4 PLL Electrical Characteristics
PLL Type Frequency of VCO's Output Linear FM Lock Time
PLL_CPU 480 MHz -2.016 GHz Yes 500us
PLL_DDR 1.8 GHz-3.6 GHz No 500us
PLL_PERI 1.26 GHz - 2.52 GHz No 500us
PLL_VIDEO 1.26 GHz - 2.52 GHz No 500us
PLL_CSI 1.26 GHz - 2.52 GHz No 500us
PLL_AUDIO 1.536 GHz - 3.12 GHz No 500us
PLL_NPU 1.26 GHz - 2.52 GHz No 500us

5.5 GPIO DC Electrical.Characteristics

Table 5-5 summarizes the GPIO DC electrical characteristics of the device.
Table 5-5 GPI0 DC Electrical Characteristics®

(vCc: VCC-10/VCC-PA/VCC-PC/VCC-PD/VCC-PE/VCC33-PF-USB/VCC18-PF/VCC-PG/VCC-
RTC/VCC-PE-PC-USB)

Symbol | Parameter Min Typ Max Unit
Vin High-Level Input Voltage 0.7 *VCC - 1.1*vCC Y
Vie Low-Level Input Voltage -0.3 - 0.3*VCC v
Output Pull- | PCI-PC11,PF3 |9 15 21 kQ
Reu up PGO, PG1, PG3,
Resistance | pa4. PGS 19.8 33 46.2 kQ
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Symbol | Parameter Min Typ Max Unit
Other GPIOs 60 100 140 kQ
PC1-PC11, PF3 9 15 21 kQ
Output Pull-
PGO, PG1, PG3,
Reo dOVYh PG4, PG5 19.8 33 46.2 kQ
Resistance
Other GPIOs 60 100 140 kQ
lii High-Level Input Current - - 10 uA
e Low-Level Input Current - - 10 uA
Vor High-Level Output Voltage VCC-0.3 - vce \
Vou Low-Level Output Voltage 0 - 0.2 Y
Tri- Leak
oy ri-State Output Leakage 10 i 10 UA
Current
Cin Input Capacitance - - 5 pF
Cour Output Capacitance - - 5 pF
(1) Guaranteed by design.
5.6 SMHC Electrical Characteristics
The SMHC electrical parameters are related'to different supply voltage.
Figure 5-1 SMHC Voltage Waveform
&
A%
VCCQ
input I v I output
u Ol : .
high level ‘ / - high level
Vm ,
undefined
Vi
input |
low level VoL output
, _w low level
Vss t
Table 5-6 shows 3.3V SMHC electrical parameters.
Table 5-6 3.3V SMHC Electrical Parameters
Symbol | Parameter Min Typ Max Unit
VDD Power voltage 2.7 - 3.6 \
Veca I/O voltage 2.7 3.6 Y
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Symbol | Parameter Min Typ Max Unit
Von Output high-level voltage | 0.75 * Vccq - - v
Vou Output low-level voltage | - - 0.125*Veeq |V
Vi Input high-level voltage 0.625 * Veeq - Vecg +0.3 v
ViL Input low-level voltage Vss - 0.3 - 0.25 * Veeo V

Table 5-7 shows 1.8 V SMHC electrical parameters.

Table 5-7 1.8 V SMHC Electrical Parameters
Symbol | Parameter Min Typ Max Unit
vDD Power voltage 2.7 3.6 \Y
Veeq I/O voltage 1.7 1.95 Y
Vou Output high-level voltage | Vcco - 0.45 - - V
Vou Output low-level voltage | - - 0.45 v
Vin Input high-levelvoltage 0.65 * Veeq M ¥ Ve +0.3 V
Vie Input low-level voltage Vss - 0.3 - 0.35*Veeg@ |V
(1).0.7 * Vccq for MMC4.3 or lower.
(2).0.3 * Vccq for MMC4.3 or lower.

5.7 GPADC Electrical Characteristics

Table 5-8 lists the GPADC electrical characteristics.

Table 5-8 GPADC Electrical Characteristics
Parameter Min Typ Max Unit
ADC Resolution - 12 - bits
Full-scale InputRange |0 - AvCC v
A Maxi

bsolute Maximum 0 ) 33 y

Input Voltage
Sampling Rate - - 1 MHz
Conversion Time 0.5 - - us
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5.8 Audio Codec Electrical Characteristics

Test Conditions

VDD-SYS =0.9 V, AVCC =1.8V, Ta =25 °C, 1 kHz sinusoid signal, DAC fs = 48 kHz, ADC fs = 16 kHz,
input gain = 0 dB, 16-bit audio data unless otherwise stated.

Table 5-9 Audio Codec Typical Performance Parameters

Symbol Parameter Test Conditions Min Typ Max Unit
DAC to LINEQUTP
mVrm
Full-scale 0dBFS 1kHz - 540 - .
DAC Path
SNR(A-
. ( Odata - 90 - dB
weighted)
THD+N 0dBFS 1kHz - -85 - dB
MICIN via ADC
Output Level - 880 - mFFS
SNR(A- MICP=3.3Vpp/2,MICN=3.3Vpp}
weighted) <@|% X S dB
& 1kHz, 0dB Gain
THD+N - -80 - dB
Output Level - 880 - mFFS
SNRU MICP=1.65Vpp/2,MICN=1.65Vp
weighted)” | P/% ] U dB
g 1kHz, 6dB Gain
THD+N - -80 - dB
Output Level - 880 - mFFS
ADC Path | sNR(A- MICP=0.414Vpp/2,MICN=0.414
weighted) Vpp/2, - 80 - dB
& 1kHz, 18dB Gain
THD+N - -80 . dB
OutputLevel - 880 - mFFS
SNR(A- MICP=0.208Vpp/2,MICN=0.208
Wel hted) Vpp/27 - 74 - dB
& 1kHz, 24dB Gain
THD+N - -69 - dB
Output Level - 880 - mFFS
MICP=0.053Vpp/2,MICN=0.
SNR(A- CP=0.053Vpp/2,MICN=0.053
weighted) Vpp/2, - 61 - dB
& 1kHz, 36dB Gain
THD+N - -54 - dB
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5.9

5.9.1

External Clock Source Electrical Characteristics

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 5-10 High-speed 24 MHz Crystal Requirements

Symbol Parameter Min Typ Max Unit
fxaam_in Crystal parallel resonance frequency | - 24 - MHz
Crystal frequency stability and
-50 - +50
tolerance at 25°C® PPm
Oscillation mode Fundamental -
Co Shunt capacitance @ - 6.5 - pF

1. The50 ppm frequency stability.and tolerance can meet the requirement of the device. We

recommend selecting 20 ppm crystal devices. If the REFCLK-OUT (24 MHz fanout) is used for

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

chip.

2. The6.5pFisonlyasimulation value. The crystal shunt capacitance (Co) is given by the

crystal manufacturer.

Table 5-11 Crystal Circuit Parameters

Symbol Parameter

G C. capacitance

G C, capacitance

C. Equivalent load capacitance, specified by the crystal manufacturer
Co Crystal shunt capacitance, specified by the crystal manufacturer
Cshunt 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;,

a nd Cshunt-

The total load capacitance is C.=[(C; * C3)/ (C1 + C2)] + Cohunt.

e Ciand G, represent the total capacitance of the respective PCB trace, load capacitor, and

other components (excluding the crystal) connected to each crystal terminal. Ci and C, are

usually the same size.
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5.9.2

e  Csuntisthe crystal shunt capacitance (Co) plus any mutual capacitance (Cpig + Cpes) S€€N 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.

Low-speed Crystal/Ceramic Resonator Characteristics

This device contains an RC oscillation circuit that generates a 32.768 kHz clock, meanwhile, the
DCXO module can calibrate the RC oscillation circuit regularly. If the product does not have a high
requirement for the accuracy of the system clock, the external 32.768 kHz crystal circuit can be
omitted and the internal RC oscillation circuit can be adopted, meanwhile, the relevant clock
configuration needs to be turned on by the software.

This device also can connect to a 32.768 kHz crystal resonator (oscillation mode). The 32.768 kHz
crystal resonator provides 32.768 kHz reference clock which is connected to the X32KIN and
X32KOUT terminals. In the application, the crystal resonator and the load capacitors must be
placed close to the oscillator pins to minimize output distortion and the startup stabilization time.
Refer to the crystal resonator manufacturer for more details on'the resonator characteristics.

Table 5-12 Low-speed 32.768 kHz Crystal Circuit Characteristics

Symbol Parameter Min Typ Max Unit
fxaar_in Crystal parallel resonance frequency | - 32.768 |- kHz
Crystal frequency stability and
o (1 - - - ppm
tolerance at25°C ™
Oscillation mode Fundamental -
Co Shunt capacitance @ - 1.35 - pF

This device has no requirement forthe frequency stability and tolerance of 32.768 kHz crystal. If
the actual product has requirement for the accuracy of timing function, the 20 ppm stability and
tolerance is recommended.

The 1.35 pF is only a simulation value. The crystal shunt capacitance (Co) is given by the crystal
manufacturer.
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5.10 Interface Timing Characteristics

5.10.1

5.10.1.1

SMHC Interface Timing

HS-SDR Mode

m NOTE

|0 voltage is 1.8V or 3.3V.

Figure 5-2 SMHC HS-SDR Mode Output Timing Diagram

CLK - 1

CMD,DATA

Table 5-13 SMHC HS-SDR Mode Output Timing Constants

tCK

tODLY

X

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 - 0.25 | 0.5 Ul

(1) The UnitInterval (Ul)is 1-bit nominal time. For example, UI=20 ns at 50 MHz,
(2) The driver strength level of GPIO is 2 for test.

Figure 5-3 SMHC HS-SDR Mode Input Timing Diagram

CLK |

CMD,DATA

tCK

Y
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Table 5-14 SMHC HS-SDR Mode Input Timing Constants

Parameter Symbol

Min

Typ

Max

Unit

CLK

Clock frequency tCK

50

50

MHz

Duty Cycle DC

30

50

70

%

Input CMD, DATA(referenced to CLK 50MHz)

Data input delay in SDR mode. It includes
the PCB delay time of Clock, the PCB delay
time of Data and the data output delay of
Device

tIDLY

20

ns

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

i
«

, tODLY_DDR

I
CLK : ]
|

Y

CMD, DATA : ><

Table 5-15 SMHC HS-DDR Mode Output Timing Constants

1T

Parameter Symbol

Min

Typ

Max

Unit

CLK

Clock frequency tCK

50

50

MHz

Duty Cycle DC

45

50

55

%

Output CMD, DATA(referenced to CLK)

CMD, Data output delay time in DDR

tODLY-DDR
mode

0.25

0.25

ul

(2) Thedriver strength level of GPIO is 2 for test.

(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=20 ns at 50 MHz.
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Figure 5-5 SMHC HS-DDR Mode Input Timing Diagram

< tCK o
I g
| |
| |
| tIDLY_DDR :
|
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| | |
CMD; DATA i X X i
|
Table 5-16 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 %
The driver strength level of GPIO is 2 for test.

5.10.1.3 HS200/SDR104 Mode

Figure 5-6 SMHC HS200/SDR104 Mode Host Output and Device Input Timing Diagram

tCK

<
|
|
I
|

tODLY

A

Y

CLK -

CMD, DATA

7 X4 i 5 X

Table 5-17 SMHC HS200/SDR104 Mode Host Output and Device Input Timing Constants

Parameter Symbol Min | Typ | Max Unit
CLK

Clock frequency tCK - - 150 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
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Parameter

Symbol

Min

Typ

Max

Unit

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

Figure 5-7 SMHC HS200/SDR104 Mode Host Input and Device Output Timing Diagram

-

tPERIOD

-

VT

¥

e

VIH =i

VIL f
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L VIL
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-«

>

tPH

tVW

>

Table 5-18 SMHC HS200/SDR104 Mode Host Input and Device Output Timing Constants

Parameter Symbol Min Typ | Max Unit | Remark
CLK
‘ Max:
Clock Period tPERIOD 6.66 - - ns
150 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 -3500) | - 1550% | ps
tuning
Device CMD, Data valid window | tVW 0.575 | - - Ul

)
)
)
)

4) Temperature variation: 90 °C.

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.

5.10.1.4° HS400 Mode

The CMD output timing for HS400 mode is the same as CMD output timing for HS200 mode.
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Figure 5-8 SMHC HS400 Mode Host Output Timing and Device Input Timing Diagram
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Table 5-19 SMHC HS400 Mode Host Output Timing and Device Input Timing Constants

Parameter Symbol | Min Typ | Max Unit | Remark
CLK

Max:
Clock period tPERIOD. | 6.66 - - ns

150 MHz
Clock slew rate SR 1.125 | - - V/ns
Clock duty cycle distortion tCKDCD | 0 - 0.5 ns
Clock minimum pulse width tCKMPW | 2.2 - - ns

Output DATA (referenced to CLK)

Data output setup time toSu 0.4 - - ns
Data output hold time tOH 0.4 - - ns
Data output slew rate SR 0.9 - - V/ns

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

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 70



@LWIMIER

Confidential

Figure 5-9 SMHC HS400 Mode Host Input Timing and Device Output Timing Diagram
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Table 5-20 SMHC HS400 Mode Input Timing Constants

Parameter Symbol | Min Typ | Max Unit | Remark

DS (Data Strobe)

DS period tPERIOD | 6.66 - - ns Max:

150 MHz

DS slew rate SR 1.125 |- - V/ns

DS duty cycle distortion tDSDCD | 0.0 - 0.4 ns

DS minimum pulse width tDSMPW | 2.0 - - ns

Input DATA (referenced to DS)

Data input skew tRQ - - 0.4 ns

Data input hold skew tRQH - - 0.4 ns

Data input slew rate SR 0.85 - - V/ns

(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=10 ns at 100 MHz.
(2) Thedriverstrength level of GPIO is 3 for test.
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5.10.2 LCD Interface Timing
Figure 5-10 HV_IF Vertical Timing
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Figure 5-11 HV_IF Horizontal Timing
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Table 5-21 LCD HV_IF Timing Constants

Parameter Symbol Min Typ Max Unit
DCLK Cycle Time tDCLK 59 - - 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.

(

(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 5-12 Parallel CSI Data Sample Timing

PCLK

.
|
|
|

Table 5-22 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 %
Datainput setup time tast 0.6 - - ns
Data input hold time tahd 0.6 - - ns

5.10.4 MIPI CSl Interface Timing

Figure 5-13 MIPI.CSI Interface Timing
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Table 5-23 MIPI CSI Interface Timing Constants

Parameter

Description

Min

Typ

Max

Unit | Notes

Teikmiss

Timeout for receiver to detect
absence of Clock transitions and
disable the Clock Lane HS-RX.

60

ns 1,6

Tewk-post

Time that the transmitter continues
to send HS clock after the last
associated Data Lanehas
transitioned to LP Mode. Interval is
defined as the period from the end of
THS-TRAIL to the beginning of Tcix-

TRAIL.

60ns + 52*UlI

ns 5

TCLK—PRE

Time that the HS clock shall be driven
by the transmitter prior to any
associated Data Lane beginning the
transition from LP to HS mode.

Ul 5

TcLk-PREPARE

Time that the transmitterdrives the
Clock Lane LP-00 Linestate
immediately before the HS-0 Line
state starting the HS transmission.

38

95

ns 5

TCLK—SETTLE

Time interval during which the HS
receiver should ignore any Clock Lane
HS transitions, starting from the
beginning of TCLK-PREPARE.

95

300

ns 6,7

TeLk-TERM-EN

Time for the Clock Lane receiver to
enable the HS line termination,
starting from the time pointwhen Dn
crosses Vi vax.

Time for Dn
to reach

VTERM-EN

38

ns 6

TCLK—TRAIL

Time that the transmitter drives the
HS-0 state after the last payload clock
bit of a HS transmission burst.

60

ns 5

Teik-prepare +

Teik-zero

TCLK-PREPARE + time that the
transmitter drives the HS-0 state prior
to starting the Clock.

300

ns 5

TD—TERM-EN

Time for the Data Lane receiver to
enable the HS line termination,
starting from the time pointwhen Dn
crosses Vi, vax.

Time for Dn
to reach

VTERM-EN

35ns +
4*UI

Teor

Transmitted timeinterval from the
start of Ths.trai OF Teik-TrAIL, TO the start

105ns +
n*12*Ul

3,5
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Parameter

Description

Min

Typ

Max

Unit | Notes

of the LP-11 state following a HS
burst.

Ths-exiT

Time that the transmitter drives LP-11
following a HS burst.

100

ns 5

THs-PREPARE

Time that the transmitter drives the
Data Lane LP-00 Line state
immediately before the HS-0 Line
state starting the HS transmission

40ns + 4*Ul

85ns +
6*Ul

ns 5

Ths-PrePARE T

Ths-zero

Ths-prepare + time that the transmitter
drives the HS-0 state prior to
transmitting the Sync sequence.

145ns +
10*Ul

ns 5

THs-SETTLE

Time interval during which the HS
receiver shall ignore any Data Lane
HS transitions, starting from the
beginning of THs-PREPARE.

The HS receiver shall ignore any Data
Lane transitions before the minimum
value, and the HS receiver shall
respond to any Data Lane transitions
after the maximum value.

85ns + 6*UI

145ns +
10*UlI

ns 6

Ths-skip

Time interval during which the HS-RX
should ignore any transitions on the
Data Lane, following a HS burst. The
end point of the interval is defined as
the beginning of the LP-11 state
following the HS burst.

40

ns 6

THS-TRAIL

Time that the transmitter drives the
flipped differential state after last
payload data bit of a HS transmission
burst

max(n*8*Ul,
60ns+
n*4*Ul)

ns 2,3,5

Tin

100

ns 5

Tiex

Transmitted length of any Low-Power
state period

50

ns 4.5

Ratio Tipx

Ratio of Tipxmaster)/Tiex(stave) between
Master and Slave side

2/3

3/2

ns

Tra-ceT

Time that the new transmitter drives
the Bridge state (LP-00) after
accepting controlduring a Link
Turnaround.

5*Tiex

ns 5
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Parameter | Description Min Typ | Max Unit | Notes
Time that the transmitter drives the
Traco Bridge state (LP-00) before releasing | 4*Tiex ns 5
control during a Link Turnaround.
Time that the new transmitter waits
after the LP-10 state before
Tra- T 2*T ns 5
TASURE transmitting the Bridge state (LP-00) ok Hx
during a Link Turnaround.
Time that a transmitter drives a Mark-
Twakeup 1 state prior toa Stop state in orderto |1 ms |5
initiate an exit from ULPS.

m NOTE

The minimum value depends on the bit rate. Implementations should ensure proper
operation for all the supported bit rates.

If a>b then max (a, b) = a otherwise max (a, b) =b.
Wheren =1 for Forward-direction HS mode and n = 4 for Reverse-direction HS mode.

TLPXis an internal state machine timingreference. Externally measured values may differ
slightly from the specified values due to asymmetrical rise and fall times.

Transmitter-specific parameter.
Receiver-specific parameter.

The stated values are considered informative guidelines rather than normative
requirements since this parameter is untestable in typical applications.

5.10.5 GMAC Interface Timing

Figure 5-14 RMII Receive Timing
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Figure 5-15 RMIl Transmit Timing

TREF CLK
-

REF_CLK

TholdT

— TsetupT

Table 5-24 RMII Timing Parameters

Parameter | Description Min | Typ | Max | Unit
TRer_cLk Reference Clock Period - 20 - ns
Tduty REF_CLK duty cycle 35 65 %
TsetupT TXD/TXEN to REF_CLK setup time 4 ns
TholdT TXD/TXEN to REF_CLK hold time 2 ns
TsetupR RXD/CRS_DV/RX_ER to REF_CLK setup time 4 ns
TholdR RXD/CRS_DV/RX_ER to REF_CLK hold time 2 ns
5.10.6  SPI Interface Timing
Figure 5-16 SPI'Writing Timing
cs# ¢ | 1} rﬁh(CS)_j‘/—\;
ki @f\_ﬁ/ \JT
vost TTTTTTTTTTTTTTTTX tslk\jlv;B >I:;<_>>‘ X s X
£(mo) to(mo) /)
Figure 5-17 SPI Reading Timing
CSH
terma| | leftofe2a n?‘ Mﬂ /
SCLK /
Actual
SCLK TMW\—/
MISO MSB B LSB
MOSI
Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 78



@ LINIWER
Confidential

Table 5-25 SPI Timing Constants

Parameter Symbol | Min Typ Max Unit
CS# Active Setup Time ts(cs) 2TW - - ns
CS# Active Hold Time th(cs) 2T - - ns
CLK/Data output skew time | tskew? - - 1 ns
Data output Delay Time ts(mo) | TW/2 - tokew - TO/2 + tokew ns
Data output Hold Time th(mo) | TW/2 - tskew - TW/2 + tokew ns

) ) 0.2(master mode)
Data In Setup Time ts(mi) - - ns
4.5(slave mode)

) ) 0.2(master mode)
Data In Hold Time th(mi) - - ns
2(slave mode)

(1) Tisthe cycle of clock.

(2) tskew is the output skew time between SCLK and MOSI. SCLK may be either faster or
slower than MOSI.

5.10.7_  SPI-DBI Interface Timing

Figure 5-18 DBI 3-line Serial Interface Timing
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SDI 74 ‘
(write) ><
tacc g tOd E
SDO <> ;
(read) / \
Table 5-26 DBI 3-line Serial Interface Write Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tess 15 ns
Write cycle twe 16 ns
SCL Control pulse “H” duration twh 7 ns
Control pulse “L” duration turl 7 ns
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Signal Parameter Symbol Min Max Unit
Data setup time tas 7w ns
SDI/SDO
Data hold time tat 7 ns
Note:
Range of required clock frequency: 0-60 MHz.
Table 5-27 DBI 3-line Serial Interface Read Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time teeh 60 ns
Read cycle tic 150 ns
SCL Control pulse “H” duration tidh 60 ns
Control pulse “L” duration teal 60 ns
Read access time trace 100 50 ns
SDI/SDO
Output disable time tod 150 50 ns
Note:
Range of required clock frequency: 0-6.67 MHz.
Figure 5-19 DBI 4-line Serial Interface Timing
CSX - > - tesh >
tCSS -------------
DCX
twc/trc -
ScL —
L twrl/trdl - >
.l ] twrh/trdh
Sl i s
(write)
tod
SDO s
(read) \
Table 5-28 DBI 4-line Serial Interface Write Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tess 15 ns
DCX Address setup time tas 10 ns
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Signal Parameter Symbol Min Max Unit
Address hold time tan 10 ns
Write cycle twe 16 ns
SCL Control pulse “H” duration turh 7 ns
Control pulse “L” duration turl 7 ns
Data setup time tas 7o ns
SDI/SDO Data hold time tat 70 ns
Outputdisable time tod 15 50 ns
Note:
Range of required clock frequency: 0-60 MHz.
Table 5-29 DBI 4-line Serial Interface Read Timing Parameters
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 tran 60 ns
Control pulse “L” 'duration tral 60 ns
Read access time trace - 50 ns
SDI/SDO
Output disable time tod 15 50 ns
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Signal Parameter Symbol Min Max Unit

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

5.10.8 SPI Flash Interface Timing

5.10.8.1 Controller Output to Target Input Timing

Figure 5-20 xSPI Target Data Input Timing
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Table 5-30 Clock Input Threshold Levels
Parameter Symbol Min Max Unit
Clock Input Threshold (AC) V1 (a0) 0.50 *Vpp | 0.50 * Vpp v
Input differential crossing (AC) Vix (ac) 0.4 Vop 0.60 * Vpp V
Table 5-31 xSPI Device Input Timing
xSP1-333W | xSPI-266? xSPI-2006)
Parameter | Symbol Unit | Comments
Min | Max | Min Max Min | Max
Input CK
Cycle Time
DZta 150 MHz (max) between
treriop 6.66 |- 7.5 - 10 - ns the rising edges with
Transfer respecttoV
Mode P B
Slew Rate SR 094 |- 0.75 - 0.56 |- V/ns | With respectto VIH/VIL.
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xSPI-333W | xSPI-266@ xSPI-200®)
Parameter | Symbol Unit | Comments
Min | Max | Min Max Min | Max
Allowable deviation
from anideal 50% duty
Duty Cycle .
. s tekoco 0.0 |03 0.0 0375 | 0.0 |05 ns cycle with respect to V.
Distortion .
Includes jitter and
phase noise.
Minimum 2.7 3.375 45 ns | With respect to V
PulseWidth | """ ' ' : P B
Input Signals (Referenced to CK)
| t Set
Tr;rr:wue (DeTIl;)p tisuddr 0.6 - 0.8 - 1.0 - ns With respect to Vin/Vi..
Input Hold t 0.6 0.8 1.0 ns With respect to Vin/V
Time (DTR) IHddr . . . P H/ VL.
Input Setup '
t 1 - 2 - 2 - ns With r ct to Vin/ViL.
Time (STR) [ W P> o
Input Hold
Tr;i]ue (;R) t R i N D ns | With respect to Vi/Vi.
With respect to Vin/ViL
Slew Rate
W @ SR 094 |- 0.75 - 056 |- V/ns | and xSPI reference
1.8V
load.
With respect to Vin/ViL
Slew Rat
ew Rate @ SR 1.72 |- 1.37 - 1.03 |- V/ns | and xSPI reference
3.0V load
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xSPI-333@W | xSPI-266? xSP1-200®)
Parameter | Symbol Unit | Comments
Min | Max | Min Max Min | Max
Note:
(1) xSPI-333: Up to 166 MHz; up to 333 MT/s.
(2) xSPI-266: Up to 133 MHz; up to 266 MT/s.
(3) xSPI-200: Up to 100 MHz; up to 200 MT/s.
5.10.8.2° Target Output to Controller Input Timing
Figure 5-21 xSPI Target Data Output Timing
treriOD > |
Data Strobe tosbeD
Output (DS) 7#*’EDSMPW—> Etosww—’
VSS | DSDCD
| tro troH
v —> |— —| |<—
. DD o — -\ — — — - _N\WASL
1000] Output R (R )  C
Vss ' f
Table 5-32 xSPI Device Output Timing
xSPI-2000
Parameter Symbol Unit | Comments
Min Max
Data Strobe®
Cycle Time Data 100 MHz (max) between the rising
trerioD 10 - ns .
Transfer Mode edges with respect to V.
Allowable deviation fromthe input
D}Jty Cycle P 0.0 0.4 iy clock duty c‘ycle distortion
Distortion (tCKDCD) with respect to V.
Includes jitter and phase noise.
Minimum Pulse Width of DS is
- smaller than that of CK since the
Minimum Pulse . . .
Width tosmpw 4.1 - ns target is allowed to add distortion
when generating DS from CK. With
respect to V.
Output DATA (Referenced to DS)
With t to Vou/V d xSPI
Output skew tro - 0.8 ns ith respect to Von/Vo. and x
reference load.

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



@LNIM’ER

Confidential

xSPI1-2001)
Parameter Symbol Unit | Comments
Min Max
With t to Von/V d xSPI
Output hold skew | tron - 0.8 ns Ith respect to Vou/Vor and x
reference load.

Note:

(1) xSPI1-200: Up to 100 MHz; up to 200 MT/s.

(2) Controller CK edges are the trigger for target 10 and DS edges. |0 and DS edges therefore
always follow their relat ed (triggering) CK edges.

5.10.9 UART Interface Timing

Figure 5-22 UART RX T

iming

Register Setting:

Parity enable(PEN

in LCR[3]) = 1

Data length(DLS in LCR[1:0]) = 3 (8bit)
Stop bit length(STOP in LCR[2]) =1 (2bit)
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>< parity >< stop

ara AN
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Figure 5-23 UART nCTS Timing
X start ;;t; parity stop o start
nCTS N > o

tDCTS

Figure 5-24 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 o
DATA NUM FD-3

nRTS

Note (1): FD: FIFO Depth

tDRTS

tARTS
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Table 5-33 UART Timing Constants

Parameter Symbol Min Typ | Max Unit
RX startto RX FIFO tRXSF 10.5*BRP® | - 11*BRPW | ns
Delay time of de-asserted nCTS to TX (DCTS ) ] BRPU s
strat
i f T
Step terwe.o asserted nCTS to stop next ACTS BRPU /4 ] ) ns
transmission
Delay time of de-asserted nRTS tDRTS - - BRPW ns
Delay time of asserted nRTS tARTS - - BRPW ns
(1) BRP: Baud-Rate Period.
5.10.10 TWI Interface Timing
Figure 5-25 TWI Timing
SDA| \ | /
[ >/
b1 Tlow, Tr »> <«
;_ | Tsu-
SCK i : ) \ DA
4l L |3
L | <«
| !Thd-STA  Thd-DAT Thigh
START
Table 5-34 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-
) 0 - 0 - us
(12C-bus devices) DAT
Setup Time In Stop Tsu-STO {4.0 - 0.6 - us
SCK Low level Time | Tlow 4.7 - 13 - us
SCKHigh level Time | Thigh 4.0 - 0.6 - us
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Standard mode Fast mode
Parameter Symbol Unit
Min Max Min Max
K/SDA Falli
SCK/SDAFalling Tf ; 300 20 300 ns
Time
SCK/SDARising Time | Tr - 1000 20 300 ns

5.10.11 I12S/PCM Interface Timing
Figure 5-26 12S/PCM Timing in Master Mode
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Table 5-35 12S/PCM Timing Constants in Master Mode

Parameter Symbol Min Typ Max Unit
LRCK delay T4(LRCK) - - 10 ns
Ij;K to DOUT delay (For T,(DO-LRCK) ] ] 10 s
BCLK to DOUT delay T4(DO-BCLK) - - 10 ns
DIN setup Ts(DI) 4 - - ns
DIN:hold Th(D1) 4 - - ns
BCLK rise time T - - 8 ns
BCLK fall time Ts > - 8 ns

Figure 5-27 12S/PCM Timing in Slave Mode
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Table 5-36 Timing Constants in Slave Mode

Parameter Symbol Min Typ Max Unit
LRCK setup Ts(LRCK) 4 - - ns
LRCK hold Th(LRCK) 4 - - ns
II:JRI(:Z)K to DOUT delay (For T4(DO-LRCK) ] ] 10 s
BCLK to DOUT delay T4(DO-BCLK) v - 10 ns
DIN setup Ts(DI) 4 - - ns
DIN hold Th(DI) 4 - - ns
BCLK rise time T, - - 4 ns
BCLK fall time Ts - - 4 ns

5.11 Power-Up and Power-Down Sequence

[[:D] NOTE

e All “Tn” markers represent different steps during power-on and power-down process and

show the minimum time interval between current step and previous step.

e The consequent steps in power-on sequence should not start before the previous step
supplies have been stabilized within 90%-110% of their nominal voltage, unless stated
otherwise.

e Different powerrails at the same Tn step should become stable within 1ms.

5.11.1 V88IMX-XXX

5.11.1.1 Power-Up Sequence

Figure 5-28 shows an example of the power-up sequence. The description of the power-up
sequence is as follows.

e After VCC-RTC power-on, delay =4.2ms before powering on VDD-SYS.

e OnceVDD-SYS becomes valid, delay =8ms before the SOC releases RESET.

e 3.3Vpowersupplies are allowed to power up simultaneously with VCC-RTC or before VCC-RTC,
but must complete power-up before the 24MHz clock oscillation starts.

e VCC-DRAM must be powered on before software DRAM initialization.
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Figure 5-28 Power-Up Sequence
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5.11.1.2 Power-Down Sequence

No specific restrictions on the sequence of power down.

5.11.2 V881IM3-XXX

5.11.2.1 Power-Up Sequence

The following figure shows an example of the power-up sequéence. The description of the power-

up'sequence is as follows.

e After VCC-RTC power-on, delay =4.2ms before powering on VDD-SYS.
e OnceVDD-SYS becomes valid, delay =8ms before the SOC releases RESET.
e 3.3Vpowersupplies are allowed to power up simultaneously with VCC-RTC or before VCC-RTC,

but must complete power-up before the 24MHz clock oscillation starts.

e VCC-DRAM must be powered on before software DRAM initialization.
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Figure 5-29 Power-Up Sequence
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5.11.2.2 Power-Down Sequence

No specific restrictions on the sequence of power down.

5.11.3 V881M2-WB2/V881M3-WB2

5.11.3.1 Power-Up Sequence

Figure 5-28 shows an example:of the power-up sequence: The description of the power-up

sequence is as follows.

After the VCC-RTC is powered on and stabilized, the VDD-SYS is powered on.
Once VDD-SYS becomes valid, delay =8ms before the SOC releases RESET.
3.3V power supplies are allowed to power up simultaneously with VCC-RTC or before VCC-RTC,

but must complete power-up before the 24MHz clock oscillation starts.

VCC-DRAM must be powered on before software DRAM initialization.
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Figure 5-30 Power-Up Sequence
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5.11.3.2 Power-Down Sequence

No specific restrictions.on the sequence of power down.
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6

6.1.1

6.1.2

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
Ta Ambient Operating Temperature?) -25 75 °C
Tste Storage Temperature -40 125 °C

(1) Ambient Temperature: the temperature of the surrounding environment.

Table 6-2 Junction Temperature®

A Recommended Operating Temperature® (T)) | Absolute Maximum

£ Unit
P Min Max Junction Temperature®

V881 -25 115 125 °C

(1) Junction Temperature— the hottest temperatureof the silicon chip inside the package.

(2) 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.

(3) 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.

Package Thermal Characteristics

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

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.
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Table 6-3 Package Thermal Characteristics (TFBGA 12 mm x 12 mm)
Symbol | Parameter Min Typh@ Max Unit
0, JunFtion-to—Ambient Thermal ] 3793 ] °C/W
Resistance
0.5 Junction-to-Board Thermal Resistance | - 19.96 - °C/W
Buc Junction-to-Case Thermal Resistance | - 4.85 - °C/W
Table 6-4 Package Thermal Characteristics (TFBGA 11.9 mm x 6.9 mm)
Symbol | Parameter Min Typ@ Max Unit
0, JunFtion-to—Ambient Thermal ] 62,76 ] °C/W
Resistance
0.5 Junction-to-Board Thermal Resistance | - 27.92 - °C/W
Buc Junction-to-Case Thermal Resistance | - 1.43 - °C/W
Table 6-5 Package Thermal Characteristics (QFN 12.3 mm x 12.3 mm)
Symbol | Parameter Min Typh@ Max Unit
0, Jun.ction—to—Ambient Thermal ’ . ] °C/W
Resistance
0.5 Junction-to-Board Thermal Resistance | - 9.45 - °C/W
B¢ Junction-to-Case Thermal Resistance | - 2.25 - °C/W

(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

7.1.1 PinMap
7.1.1.1 TFBGA12 mmx12 mm

The following shows the 317 balls, 12 mm x 12 mm, 0.5 mm ball pitch, 0.3 mm ball size pin map.
Figure 7-1 TFBGA 12 mm x 12 mm Pin Map
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7.1.1.2 TFBGA11l.9 mm x 6.9 mm

The following shows the 194 balls, 11.9 mm x 6.9 mm, 0.5 mm ball pitch, 0.3 mm ball size pin map.
Figure 7-2 TFBGA 11.9 mm x 6.9 mm Pin Map
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7.1.1.3 QFN 123 mmx12.3 mm

The following shows the QFN 128 pins, 12.3 mm x 12.3 mm pin map.

Figure 7-3 QFN 12.3 mm x 12.3 mm Pin Map
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7.1.2 Package Dimension

7.1.2.1 TFBGA12 mmx12 mm

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

Figure 7-4 TFBGA 12 mm x 12 mm Package Dimension
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7.1.2.2 TFBGA11l.9mmx6.9 mm
The following figure shows the top, bottom, and side views of the package.
Figure 7-5 TFBGA 11.9 mm x 6.9 mm Package Dimension
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7.1.2.3 QFN 12.3 mm x 12.3 mm

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

Figure 7-6 QFN 12.3 mm x 12.3 mm 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
ltem Color | Size Note
e TFBGA12mmx12
mm:
168 Qty/Tray
e TFBGA11l.9 mmx
322.6 mmx 1359 mm x 7.62 )
Tray Black 6.9 mm:
mm
208 Qty/Tray
e QFN12.3mmx12.3
mm:
152 Qty/Tray
Vacuum packing
Sil Including HIC and
Aluminum foil bags lYeW 540 mm x 300 mm x 0.14 mm ncylng an
white desiccant
Printing: RoHS symbol
Pearl cott hi
eart cotton cUSHON | \yhite | 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 x 350 mmx 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 ty/Tra
P Qty/Tray Box Box Qty Box/Carton | Qty
VB8IMX-XXX | 12 mmx 12 mm 168 10 1680 6 10080
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: Tray/Inner | Fulllnner | Inner Full Carton

Sample Size ty/Tra
P Qty/Tray Box Box Qty Box/Carton | Qty

V881M2-WB2

11.9mMmx 6.9 mm | 208 10 2080 6 12480
V881M3-WB2

12.3 12.3
vesIM3XX | mmXx 152 10 1520 6 9120

The following figures show tray dimension drawing.

Figure 8-1 Tray Dimension Drawing for TFBGA 12. mm x 12 mm Size
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Figure 8-2 Tray Dimension Drawing for TFBGA 11.9 mm x 6.9 mm Size
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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 Timeon Label (TOL) <30°C/60%RH

[I:l:]] NOTE

The V881 device samples are classified as MSL3.

8.2.2 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

8.2.3 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
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8.3

Storage Humidity 40%-60%RH
Moisture Sensitive Level 3

(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

i/

Soak o Reflow | down

€ D b= '(—F—)'

Time

Table 9-1 Lead-free Reflow Profile Conditions

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

Environment N2 purge reflow usage (yes/no) Yes, N2 purge used
Ifyes, 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 Timeabove liquidus 60-90 s

G Peak temperature 240-250 °C
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7 . D " -
/\);,\\\ QTl typical SMT ref_l%y\ngroflle conditions (for_@e\@rence only)
Step Reflow condition
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.

Figure 9-2 Measuring the Reflow Soldering Process for BGA Package

Spacing Adjacent package Erlr?ggd
board

Measurement
point B

Thermocouples Measurement point A

N
Figure 9-3 Measuring the Reflow Soldering Process fO\[ﬁQFN Package
AQLV PV

Spaci % Printed wiring
P o‘i\% board

/

7
“Adjacent Package

Measurement|Measurement point A
Thermocouples point B

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 V881IMX-XXX

The following figure shows the V881 MX-XXX marking.
Figure 10-1 V881MX-XXX Marking

Ball Al Identifier

The following table describes the V881MX-XXX marking definitions.

( Auwinwer 1

V881 2

MX-XXX
o LLLLLLL - XXXXX

Table 10-1 V881MX-XXX Marking Definitions

No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 V881 MX-XXX Product name Fixed

3 LLLLLLL Lot number Dynamic

4 XXXXX Date code Dynamic
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10.2 VB881M3-XXX
The following figure shows the V881M3-XXX marking.
Figure 10-2 V881M3-XXX Marking
i 1
Auwiwer
2
M3-XXX
LLLLLLL XXXXX
Pin No.1 Identifier
4
The following table describes the V881M3-XXX marking definitions.
Table 10-2 V881M3-XXX Marking Definitions
No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed
2 V881M3-XXX Product name Fixed
3 LLLLLLL Lot number Dynamic
4 XXXXX Date code Dynamic
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10.3 V881M2-WB2
The following figure shows the V881M2-WB2 marking.
Figure 10-3 V881M2-WB2 Marking
( Auwiwer
M2-WB2
LLLLLLL XXXXX
Ball Al Identifier
3 4
The following table describes the V881M2-WB2 marking definitions.
Table 10-3 V881M2-WB2 Marking Definitions
No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed
2 V881M2-WB2 Product name Fixed
g LLLLLLL Lot number Dynamic
4 XXXXX Date code Dynamic
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10.4 V881M3-WB2

The following figure shows the V881M3-WB2 marking.
Figure 10-4 V881M3-WB2 Marking

Ball Al Identifier

( Auwiner

V881

M3-WB2

LLLLLLL XXXXX

The following table describes the V881M3-WB2 marking definitions.
Table 10-4 V881M3-WB2 Marking Definitions

No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 V881M3-WB2 Product name Fixed

g LLLLLLL Lot number Dynamic

4 XXXXX Date code Dynamic
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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 preparatioriof 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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