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A733 Family

The Octa-core Processor Datasheet

Key Features

Processor

e Dual-core Arm® Cortex®-A76 and Hexa-core
Arm® Cortex®-A55, up to 2.0 GHz

e Single-core RISC-V E902, up to 200 MHz

e |IMG BXM-4-64 MC1

e NPU,upto3TOPs

Memory

e External 32-bit LPDDR4/LPDDR4x/LPDDRS, up
to 16 GB

e 192 KB SRAM +512 KB shared SRAM

e SD2.0/3.0,eMMC5.0/5.1

e 1x2-lane UFS3.0

e 1x8-bit RAW NAND Flash

e 1x SPI Flash, supporting up to Octal-I/O SPI
mode and DTR mode

Graphics & Display

e DE, supporting independent/synchronous
outputon the dual display
- Maindisplay:up to 4K@60fpsVI/UIoutput,

4KVl input or 4K Ul input

- Secondary display: up to 2K VI/UI mput

e DI, upto 1920x1080@60fps

e  G2D, up to 7680x7680 pixel layer size

e E-ink, up to 2560x1650@106fps

Image Y
e |SP
- Supports multiple sensors input
- Performance of one sensor: linear
8M@60fps online, 2f-wdr 8M@30fps

online, linear 24M@25fps offline, and 2f-
wdr 8M@30fps offline
- Supports multiple data stream out
- Supports. ISP adjustment on the .PC
(online/offline/remote debugging)
e ENCPP, up to 8K x 8K resolution

Video Engine
e Video decoding

- H.265 MP, VP9, AVS2, supporting up to
8K@24fps
- H.264 BL/MP/HP,
4K@30fps
- H.263 BP, MPEG-1/2/4, AVS+/AVS, VPS8,
MJPEG, XVID, WMV9, VC-1, Sorenson Spark,
supporting up to 1080P@60fps
e Videoencoding
- H.265/H.264, supporting up to 4K@30fps
- MJPEG encoder up to 4K@15fps
e Image encoding & decoding
- JPEGencoder up to 4K@15fps
- JPEG decoderupto lOSOP@g@bs

. <&
Video Output 1

e 1xRGB, up to 1920x1080@60fps
e 1xdual-link LVDS, up to 1920x1080@60fps
e 2x4-lane MIPI DSI output
- Up to 2K@120fps for single link, and
2.5K@60fps or 4K@45fps for dual link
- MIPI DSI0O supports DSCl.1l, up to
2000x1200@120fps
e 1xeDP1.4b/DP1.4
- Upto4K@60fps
- Supports HDCP1.4 and HDCP2.3
e 1xHDMI2.0b TX, supporting HDMI1.4/HDMI2.0
- Upto4K@60fps
- . Supports HDCP1.4 and HDCP2.2

supporting up to

Video Input
e 2xParallel CSI
- 8/10/12/16-bit data width
- Up to 4*1280x720@30fps for BT.656 and
up to 4*1920x1080@30fps for BT.1120
e 3xMIPICSI
- 4+4+2-lane MIPI CSI, up to 2.0 Gbit/s per
lane
- Upto6-channel BK output online

Audio
e 5xI2S
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e 1x 8-channel DMIC, up to 8 KHz-48 KHz e 1xLEDC

sampling rate e 2xIR_RX
e 1xOWA input and 1x OWA output e 1IxIR_TX
Peripheral Interfaces Security
e 1xPCle3.0 DM, supporting RC and DM e  AES/DES/3DES/XTS/SM4 symmetrical
e 1x USB3.1 GEN2 DRD, forming a combo PHY algorithm _
with eDP1.4b/DP1.4 or PCle3.0 DM *  MDS5/SHA/HMAC/SM3 hash algorithm
e RSA/ECC/SM2 asymmetrical algorithm
¢ 1xUSB2.0DRD e PRNG/TRNG random bit generate algorithm
e 1xUSB2.0Host e Supports secure boot
e 1xSDIO3.0 e Supports secure memory isolation
e 1xGMAC
e 3x10-channel PWM Package
e 5xSPI e ED-FCCSP 570 balls
e  Ox UART e Body size: 15 mm x 15 mm size
e Maximum height: 0.951 mm
¢ 1xTW e Ball pitch: O.ngm & 0.4 mm mixed
e 1x7-channel GPADC e  Ballsize: 0.27 mm \><
e _1x1-channel LRADC Q’Q

)

—i—J NOTE

Some modules and specifications shown in the document are not offered for all orderable devices, please
refer to Table 2-1 for details.
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Revision | Date Author Description

0.90 October 25, 2024 KPAO570 Initial Version Release

Chapter 2 Ordering Information
Update Table 2-1 Ordering Information

Chapter 3 Features

Update the features of DE and Dl in
section3.4.1and 3.4.2

Chapter 5 Electrical characteristics

1. Update Table 5-2 Recommended
Operating Conditions

2. Add section 5.9.5 MIPI'CSl Interface
Timing
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Characteristics

Add the A733MX-1XX Package Thermal
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Chapter 7 Pin Assignment
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¢ in Figure 7-1 Pin Map.
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Dimension in section 7.1.2 Package
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- Chapter 10 Part Marking
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0.92 February 18,2025 AWA1896 E902.

Chapter 2 Ordering Information

Update Table 2-1 Ordering Information
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Update section 4.1 Pin Characteristics.
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0.93 June 3,2025 AWA1896 Timing.
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Timing.
3. Update section 5.9.12 TWI Interface
Timing. <&
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1.00 August 14, 2025 AWA1896 | Description.
Chapter 5 Electrical characteristics
1. Update Table5-2 Recommended
Operating Conditions.
<>Q 2. Update Table 5-26 SPI Timing
> Constants.
v
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About This Document

Purpose and Target Readers

This document details the features, logical structures, functional description, programming
guidelines, and related registers of each module about the SoC. A basic knowledge of digital
circuits, logical circuits, SoCs, and so on is necessary to use this manual. Particular attention
should be paid to the cautions and notes within the body of the text.

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/.

>Q

Revision Number Definition o

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.

S
I@ou have any questions about the document, please contact us to confirm and obtain the latest
version.

Symbol Conventions

W/
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.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 1
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Table Content Conventions

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

Symbol <o Description S
- The cell is blank.

Numerical System

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

Type Symbol Value

1024

1,048,576

1,073,741,824

1000

1,000,000

1,000,000,000
&

3

Data capacity

Frequency, data rate

OIZ T | [N

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

FTT
i functional test of all modules for each produced chip.

QA test is a system-level'sampling test for good-quality chips. According to the
gﬁ Test application level of the chip, a certain percentage of good-quality chips are

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

QC testis a module-level sampling test for good-quality chips. According to the
chigapplication level, a certain percentage of good-quality chips are selected
for module-level functional testing to monitor whether the chip production
process is normal.

QCTest

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 2
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1

Overview

The A733 family features high-performance platform processors targeted for mid-to-high-end
tablets and interactive display applications. It can also be applied in tablet PCs and Arm® PCs.

Itintegrates dual-core Arm® Cortex®-A76+hexa-core Arm® Cortex®-A55, BXM-4-64 MC1, 3 Tops NPU,
LPDDR4/LPDDR4x/LPDDRS5 to ensure rapid response and smooth operation for daily applications
like online video, web browsing, 3D games, and so on.

It supports rich peripheral interfaces including high-speed interfaces such as PCle3.0 DM, USB3.1
GEN2 DRD, GMAC, video input interfaces such as MIPI CSI and Parallel CSI, and video output
interfaces<such as HDMI, RGB, LVDS, MIPI-DSI, eDP1.4b/DP1.4, and E-ink, greatly facilitating
product expansion.

It supports independent/synchronous output on dual display, H.265/VP9/AVS2 video decoding up
to 8K@24fps, H.265/H.264 video encoding up to 4K@30fps, and ISP Allwinner SmartColor5.0
display enhancement technology to provide excellent video experience for users. @esides, the
digital audio interfaces like 12S, DMIC, and OWA enable this chip family to meet thEQrequirements
of mainstream audio recognition solutions. e

The following figure shows the system block diagram for the device.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 3
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2 Ordering Information

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

Table 2-1 Ordering Information

Devices
S AT33MX-HN3 AT33MX-N3X AT733MX-1XX
Arm® CPU 2XAT6+6XxA55, up to 2 GHz
RISC-V CPU Single E902, up to 200 MHz
NPU Support Support Not support
HDMI2.0 Support Not support Not support
BK 6 channel 6 channel 4 channel
Package ED-FCCSP 570 balls, 15 mm x 15 mm @

H:l:]] NOTE

Theterms “A733” and “A733family” inthe documentindicate all the orderable devices listed
in Table 2-1.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 5
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3

3.1

3.2

3.2.1

3.2.2

3.2.3

Features

Processors

e DynamlQ big.LITTLE Architecture Arm® CPU, up to 2.0 GHz
- Dual-core Arm® Cortex®-A76, with 64 KB L1 I-cache, 64 KB L1 D-cache, and 256 KB L2 cache
per core
- Hexa-core Arm® Cortex®-A55, with 32 KB L1 I-cache, 32 KB L1 D-cache, and 128 KB L2
cache per core
- «<Shared 1 MB L3 cache
e RISC-VE902 CPU, up to 200 MHz
e IMG BXM-4-64 MC1

e NPU,upto3TOPS <
S
|
Memory & Storage o
BROM

e  On-chip memory
e Supports system boot from the following devices:

- SDCard
- eMMC
- “RAW NAND Flash
Q- UFS
<
> - SPINORFlash (Quad Mode and Single Mode)

- SPINAND Flash
e  Supports mandatory upgrade process through USB or SD card
e Supports GPADC pin and eFuse module to select the boot media type
e Supports normal booting and secure booting

DRAM

e Supports external 32-bit LPDDR4/LPDDR4x/LPDDR5, up to 16 GB
e LPDDR4/LPDDR4x clock frequency up to 1800 MHz
e LPDDR5 clock frequency up to 2400 MHz

SMHC

e Four SD/MMC Host Controller (SMHC) interfaces
- SMHCO controlsthe devices that comply with the protocol Secure Digital Memory (SD3.0)

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 6
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3.2.4

3.2.5

- SMHCL1 controls the devices that comply with the protocol Secure Digital /0 (SD103.0)
- SMHC2/3 control the devices that comply with the protocol Multimedia Card (eMMC5.1)

e The SMHCO and the SMHC1 support the following:
- 1-bit or 4-bit data width
- Maximum performance:
» SDR mode 200 MHz@1.8 V 10 pad
» DDRmode 50 MHz@1.8 V10 pad
» SDR mode 50 MHz@3.3 V10 pad
e The SMHC2 and the SMHC3 support the following:
- 1-bit, 4-bit, or 8-bit data width
- _Supports HS400 mode and HS200 mode
-~ Maximum performance:
» SDR mode 200 MHz@1.8V 10 pad
» DDR mode 200 MHz@1.8V 10 pad
» SDR mode 50 MHz@3.3V 10 pad B
» DDR mode 50 MHz@3.3V 10 pad &
e Supports block size of 1 to 65535 bytes
e Internal 1024-Byte RX FIFO and 1024-Byte TX FIFO for data transfer
e Supportshardware CRC generation and error detection

UFSHC

e  Supports the following features of UFS3.0
- Supports PA_INIT error codes
-~ Supports QOS indicators of TX, RX and PA_INIT
o<§ Supports all the features of UniPro1.8 and MPHY4.1, including:
o Supports QOS indicators
e Supports M-PHY rate mode
- Highspeed: Gear1/2/3/4 (Rate A or B)
- Low speed: PWM Gear 1/2/3/4

RAW NAND Flash

o 1K/2K/4K/8K/16K/32K bytes per page
e Upto 8-bit data bus width
e Supports SLC/MLC NAND and EF-NAND memory

e Supports SDR, ONFIDDRL1.0, Toggle DDR1.0, ONFI DDR2.0, and Toggle DDR2.0 Raw NAND flash

-~ SDR: Maximum IO rate up to'50 MHz
- ONFIDDRL1.0 and Toggle DDR1.0: Maximum IO rate up to 100 MHz
- ONFIDDR2.0 and Toggle DDR2.0: Maximum IO rate up to 150 MHz

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.
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3.2.6

3.3

3.3.1

SPI Flash

The SPI Flash is typically designed for higher-speed Flash devices and only works in master
mode

Supports multiple SPI modes

- Standard SPI

- Dual-Input/Dual-Output SPI and Dual-I/O SPI

- Quad-Input/Quad-Output SPI, Quad-1/0 SPI, and QPI

- Octal-Input/Octal-Output SPI, Octal-1/0 SPI, and OPI

- 3-wire SPl with programmable serial data frame length of 1 bit to 32 bits

Supports executing codes from FLASH memory in prefetch mode, which significantly reduces
read time.

Software Write Protection

- Write protect all/portion of memory via software

- Top/Bottom Block protection <
e High-speed Clock Frequency >Q

- 150 MHz for STR Mode e

- 100 MHz for DTR Mode
Image

ISP

Supports multiple sensors (up to 4).input
Supports raw8/10/12/14/16

e . Maximum resolution:

|

- online: 3264x4224

- offline: 5874x4224

Performance of one sensor:

- online: 8M@60fps (linear), 8BM@30fps (2f-wdr)

- offline: 24M@25fps (linear), 8M@30fps (2f-wdr)
Supports multiple data streams (up to 16) output

- Support YUV422/YUV420/RGB888/RGB565 output
- Support graphics mirror and flip

- Support 1/16~1x scaler down

- Support rectangle bounding boxes

Supports ISP adjustment tool on the PC (online/offline/remote debugging)
Supports Algorithm Features:

- Crop

- 2F-WDR

- Dynamic Range Compression (DRC)

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 8
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3.3.2

ENCPP

Local Tone Mapping

Black Level Correction
Digital Gain

White Balance

Len Shading Correction (LSC)
Gamma Correction

Defect Pixel Correction (DPC)
Cross Talk Correction (CTC)
Chromatic Aberration Correction (CAC)
Noise Reduction (2D/3D)
Bayer Interpolation
Sharpness

Color Enhancement (3D-LUT)

Adjustable 3A functions: Automatic White Balance (AWB), Automatic Exposure (AE), and

Automatic Focus (AF) >Q

Anti-flick Detection Statistics &
-

Histogram Statistics

e Inputdataformat: 8-bitimage, YUV420/YUV422/ARGB8888
e Inputresolution

Minimum: 64 x 64
Maximum: 8192 x8192
16x-aligned width and 16x-aligned height

oQQ Output resolution

|

Minimum: 64 x 64
Maximum: 8192 x' 8192
16x-aligned width

e Rotation of 90/180/270 degrees clockwise and horizontal flip

e Watermarkimages overlaying

Four optional adaptive color inversion modes
Overlaying of maximum 64 watermark images
16x-aligned width and 16x-aligned height

e Maximum unlimited 8x horizontal and vertical zoom-out

e Scaled image write back

Image format: NV12@8bits

Single entire image or multiple partial images
1/(27n) scaling down (n=1,2, or 3)

16x-aligned width and 16x-aligned height

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.
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3.4

3.4.1

3.4.2

Display & Graphics

DE

e Supports output size up to 4096x4096.

e Supports up to 7 alpha blending channels and 2 display out.

e Supports four overlay layers in each channel, and has an independent scaler.
e Supports potter-duff compatible blending operation.

e VCHO support AFBD & TFBD, VCH1/UCHO~1 support TFBD, VCH2 support restricted 2K AFBD.
e Supports input format semi-planar of YUV422/YUV420/YUV411/P010/P210 and planar of
YUV422/YUV420/ YUV411, ARGB8888/XRGB8888/RGB888/ARGB4444/ ARGB1555/RGB565.

e Supports Frame Packing/Top-and-Bottom/Side-by-Side Full{/Side-by-Side Half 3D format

data.
e~ Supports 10-bit processing path for HDR video.
e Supports SDR/HDR10/Hybrid-log gamma EOTF and color space conversion. <
e Supports AWonderl.1 for excellent display experience. §
- Adaptive de-noising for compression noise or mosquito noise for yuv420/422 input.
- Adaptive edge-directive scaler.
- Adaptive local dynamic contrast enhancement.
- Adaptive detail/edge enhancement.
- Adaptive colorenhancement (Blue-stretch, Green-stretch and fresh tone correction) and
- skin-tone protection.
- 17x17x17 programmable LUT for displayO.
- Adaptive de-banding for color banding removal.
-~ Hue gain, Saturation gain,and Value gain controlled.
<>Q - Fully programmable color matrix.
- Dynamic gamma.
- Colortemperature tuning / Auto white balance
- Global dimming (Up to 2560x2048 for display0, 2048x2048 for displayl)
e Supports write back for high efficient dual display and miracast.
e Supports output format YUV444/YUV422/YUV420/RGB444 for 10/8bit.
e Supports Register Configuration Queue for register update function.
e Supports 1/2/4 ppc (pix per cycle) output.
e Supports offline composition mode to increase bandwidth utilization.

e Supports off-line processing mode only
e < Supports 8bit NV12/NV21/YV12 and planar YUV422/planar YUV422 UV-combined input data
format

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 10
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3.4.3

34.4

Supports 8bit NV12/NV21/YV12 and planar YUV422/planar YUV422 UV-combined output data
format for DIT, and YV12/planar YUV422 output data format for TNR.

Supports video resolution from 32x32 to 2048x1280 pixel

Supports weave/pixel-motion-adaptive de-interlace method

Supports horizontal motion compensate de-interlace

Supports Field-Based Motion Detection

Supports Temporal Noise Reduction function

Supports Film Mode Detection with Video-On-Film Detection

Supports interlace detection (ITD)

Module clock 500MHz for 1080P@60Hz YUV420, 550MHz for 1080P@60Hz YUV422 with all
functions enable

Supports mixer layer size up to 7680x7680 pixels, and rotate size up to 4096x4096 pixels
Supports pre-multiply alpha image data §

Supports color key R

Supports two pipes Porter-Duff alpha blending

Supports multiple video formats including YUV420, YUV422, and YUV411, and multiple pixel
formats (8/16/24/32-bit graphics layer)

Supports memory scan order option

Supports converting in any format

Supports 1/16x to 32x resize ratio

Supports 32-phase 8-tap horizontalanti-alias filter or 32-phase 4-tap vertical anti-alias filter.
Supports window clip j

o<§ Supports FillRectangle, BitBlit, StretchBlit and MaskBlit.

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

E-ink

Up to 2560x1650@106fps resolution

Supports dual scan display

Supports up to 5-bit screen with 32 levels of grayscale refresh

Supports overlap refresh in arbitrary shapes

Supports collision detection and refresh in arbitrary shapes

Supports three kinds of dither including Floyd-Steinberg, Atkinson, and Ordered dither
Supports auto mode selection

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 11
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3.5

3.5.1

3.5.2

3.6

3.6.1

3.6.2

3.6.3

Video Engine

Video Decoding

e H.265 MP@L5.2, up to 8K@24fps

e VP9 Profile-2, up to 8K@24fps

e AVS2,up to 8K@24fps

e H.264 BP/MP/HP@L5.1, up to 4K@30fps

e VP8, upto 1080P@60fps

e H.263 BP, up to 1080P@60fps

e MPEG-4 SP/ASP L5.0, up to 1080P@60fps

e MPEG-2 MP/HL, up to 1080P@60fps

e MPEG-1 MP/HL, up to 1080P@60fps

e AVS/AVS+/MJPEG/JPEG/XVID/WMV9/VC-1/Sorenson Spark, up to 1080P@60fps

Video Encoding N\

e H.265 MP@LS5.0, up to 4K@30fps R
e H.264 BP/MP/HP@L4.2, up to 4K@30fps

e MJPEG/JPEG baseline, up to 4K@15fps

e Supports encoder pre-processing

Video Output Interfaces

RGB

.<>Q One RGB interface in CPUX domain

e Supports RGB interface with DE/SYNC mode, up to 1920 x 1080@60fps
e Supports serial RGB/dummy RGB interface, up to 800 x 480@60fps

e Supports RGB888, RGB666 and RGB565 with dither function

e Supports BT.656 interface for NTSC and PAL

LVDS

e Onedual-link LVDS interface in CPUX domain, up to 1920x1080@60fps

MIPI DSI

e Two MIPI DSl interfaces in CPUX domain: DSIO and DSI1
e Compliant with MIPI DSI specification V1.02 and MIPI D-PHY specification V1.2
e Upto4lanes

e Single lane supports up to 2K@120fps resolution and dual lane support up to 2.

4K@45fps

&

5K@60fps or

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.

12



@LNIM’ER . \
Confidential

3.6.4

3.6.5

3.7

3.7.1

e DSIOsupports DSC1.1, up to 2000x1200@120fps

eDP1.4b/DP1.4

e OneeDP1.4b/DP1.4 TX interface in CPUX domain, up to 4K@60fps output

e Supports 1-lane, 2-lane, or 4-lane transmission, up to 5.4 Gbps per lane

e Supports video formats including RGB, YCbCr4:4:4, YCbCr4:2:2, and YCbCr4:2:0
e Supports 6/8/10-bit color depth

e Supports HDCP1.4 and HDCP2.3

e Supports timing standards like VESA DMT and CVT

e Supports 8-lane 12S audio transmission, up to 192 KHz sampling rate

HDMI

e One HDMI2.0 TX interface in CPUX domain, supporting HDMI1.4/HDMI2.0

e Upto4K@60fps output 2

e Supports several data formats including RGB888, YUV444, YUV422, and YUV420, and 8/10bit
data width =

e Supports HDCP1.4 and HDCP2.2

e Supports 8-channel 12S audio transmission, up to 192 KHz sampling rate

&

Video Input Interfaces

MIPI CSI

e 4+4+2-lane MIPI Interfaces in CPUX domain
<>Q - Supports MIPICSI2 V1,1
© - Supports MIPI DPHY V1.2
- Supports 2 Gbps/lane
e Supports Crop Function
e Supports Frame Rate Down
e  Maximum resolution: 3264x4224 in ISP online mode and 5664x4248 in ISP offline mode
e Supports sensor frame synchronization
e Upto6-lane BK output
- BKO/1 supports maximum 20M@30fps or 24M@25fps
- BK2/3 supports maximum 2.5K@60fps
- BK4/5 supports maximum 1080P@30fps
e BKO/1/2/3 supports 4-lane time division multiplexing
e Supports conversion from YUV422 to YUV420, YUV422 to YUV400, and YUV420 to YUV400
e Supports horizontal and vertical flip for YUV422/YUV420/RAW format

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 13
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3.7.2 Parallel CSI

e Two parallel CSl interfaces in CPUX domain

e Supports 8/10/12/16-bit width

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

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

e Supports ITU-RBT.1120 up to 4*1080P@30fps

e Supports BT.656 2/4-channel time-multiplexed format

e Dual Data Rate (DDR) sample mode with maximum pixel clock of 148.5MHz
3.8 Audio Interfaces
3.8.1 12S

e Fivel2Sinterfaces in CPUX domain S

e Supports Left-justified, Right-justified, PCM mode; and TDM format >Q

e Supports master/slave mode e

e Transmit and Receive data FIFOs

- Programmable FIFO thresholds
- 128 depth x 32-bit width TXFIFO,64 depth x 32-bit width RXFIFO

3.8.2 DMIC

e  One DMIC interface in CPUX domain

e Supports maximum 8 channels

e Supports sample rate from 8 kHz to 48 kHz

<>Q
3.8.3 OWA

e One OWA TX and one OWA RX in CPUX domain

e Compatible with IEC-60958 and IEC-61937

e Supports 44.1kaz, 48 kHz, 96 kHz, 192 kHz, and 384 kHz sampling rate

e Supports 16-/20-/24-bit data width

e Transmit and Receive data FIFOs
- One 128 X24bits TXFIFO and one 64 X 24bits RXFIFO for audio data transfer
- Programmable FIFO thresholds

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.
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3.9

3.9.1

3.9.2

3.9.3

3.9.4

3.95

3.9.6

System Components

CCU

e Three clock sources: an on-chip 16 MHz RC oscillator, an external 26 MHz DCXO, and an
external 32.768 kHz oscillator
e Supports clock configuration, clock generation, gating, reset for modules

PRCM

e AHBS/APBS clock configuration

e Busgating, bus reset, and module clock configuration in CPUS demain
e VDD-SYS and analog power control

e  RAM/ROM configuration

PPU <
S

e Supports multiple power management configurations for automatic clock<\gat>ing control and
power domain on/off control |

e Supports 8 independent voltage domain

e Supports22 independent power domain

DMA

e Two 16-channel DMAs

e Programmable 8-/16-/32-bit data width

e Programmable DMA burst length'

.<>Q DMA channel supports pause, bmode, timeout, and I0speed mode
e DRQ response supports waiting mode and handshake mode

e Supports reading and writing 64 DMA requests respectively

e Supports link transfer
V

MSGBOX

e Supports two CPUs to transmit information through one-way channels. Each CPU has a
MSGBOX and can only read or write in one communication
- CPUX_MSGBOX: CPUS write, CPUX read
- CPUS_MSGBOX: CPUX write, CPUS read

e The channel between two CPUs has:4 channels, and the FIFO depth of each is 8x32 bits.

Spinlock

e Provides hardware synchronization mechanism in the multi-core system
e 32lockunits

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 15
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Two lock statues: locked and unlocked
Lock time of the processor is predictable, which is less than 200 cycles

3.9.7 RTC

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

Uses a 32.768 kHz low-frequency oscillator as the count clock

1 kHz Counting frequency

Supports fanout function of internal 32K clock

Supports timing alarm, and generating interrupts and waking up the external devices

3.9.8 Thermal Sensor

Five thermal sensors, respectively distributed in A76 core, A56 core, GPU, NPU and DDR.
Averaging filter for thermal sensor reading ¢ i
Supports over-temperature protection interrupt and over-temperature alarm interrupt

&
Supports £=3°C error limit from 60 to 125°C, and =5°C from -40 to 60°C

3.9.9 Timer

Timer 0

Fourteen timer 0: 10 in CPUX domain, and 4 in CPUS domain
Configurable counting clock: 32KHz, 24MHz, 16MHz, or 200MHz
Programmable 56-bit down counter

Two working modes: periodic made and single count mode

o<>Q Generates an interrupt when the count value is decreased to 0

'Fimer 1

Four timer 1 in CPUX domain

Configurable counting clock: RTC_32K and DCXO

Configu rable 8 pre-scalers

Programmable 32-bit down counter

Two working modes: periodic mode and single count mode
Generates an interrupt when the count value is decreased to 0

3.9.10 Watchdog Timer

Two watchdog timers: 1 in CPUX domain, and 1 in CPUS domain.
Supports 12 programmable initial values

Supports the generation of timeout interrupts

Supports the generation of reset signals

Supports restart timing by watchdog

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 16
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3.10 Peripheral Interfaces

3.10.1 USB

USB3.1 GEN2 DRD

One USB3.1 GEN2 DRD interface in CPUX domain, forming a combo PHY with eDP1.4b/DP1.4
or PCle3.0 DM

Complaint with USB 3.1 Gen2 protocol and XHCI1.2 protocol

Supports using 1-lane USB3.1/4-lane eDP1.4b/DP1.4 COMBO TYPE-C PHY or 1-lane
USB3.1/PCle3.0 COMBO PHY

Supports using the independent USB2.0 PHY

Data transfer rates in host mode

- Compliant with eXtensible Host Controller Interface (xHCI) specification, version 1.2

- Super-Speed Plus (SSP, 10 Gbps)

- Super-Speed (SS, 5 Gbps) B 3
- High-Speed (HS, 480 Mbps) 1
- Full-Speed (FS, 12 Mbps) o

Data transfer rates in device mode

- Speed Plus (SSP, 10 Gbps)

- Super-Speed (SS, 5 Gbps)

- High-Speed (HS, 480 Mbps)

- Full-Speed (FS, 12 Mbps)

- Supports up to 16 Endpoints IN (including control endpoint 0) and 16 Endpoints OUT
(including control endpoint 0)

-~ 15 pairs of bulk/interrupt/isochronous endpoints (EP 1-15) share 21 KB TX FIFO, 8K RX

><> FITO for synchronous transmission, and 8K RX FIFO for cyclic transmission. 1 pair of
control endpoint (EP 0) uses 64 B RX/TX FIFO.
USB2.0 DRD

One USB2.0 DRD interface in CPUX domain

Compliant with USB2.0 Specification

Data transfer rates in host mode

- Complaint with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0
- Complaint with Open Host Controller Interface (OHCI) Specification, Version 1.0a
- High-Speed (HS,480 Mbps)

- Full-Speed (FS,12 Mbps)

- _Low-Speed (LS,1.5 Mbps)

-~ only 1 USB Root Port shared between EHCI and OHCI

Data transfer rates in device mode

- High-Speed (HS,480 Mbps)

- Full-Speed (FS,12 Mbps)
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- bi-directional Endpoint0 for control transfer

- Supports up to 9 Endpoints IN (including control endpoint 0) and 9 Endpoints OUT
(including control endpoint 0)

- Supports up to (8KB+64Bytes) FIFO for endpoints (Including EPO)

- Supports interface to an external Normal DMA controller for bulk/interrupt/isochronous
endpoints (EP1-8)

USB2.0 Host

e One USB2.0 Host interface in CPUX domain
e Compliant with USB2.0 protocol, EHCI 1.0 protocol, and OHCI 1.0a protocol
e Supports industry-standard AMBA.High-Performance Bus (AHB), fully compliant with the
AMBA Specification, Revision 2.0.
e  Data transfer rates
- High-Speed (HS, 480 Mbps)
- Full-Speed (FS, 12 Mbps) <
- Low-Speed (LS, 1.5 Mbps) 2

3.10.2 PCle3.0 DM

e OnePCle3.0interface in CPUX domain
Compliant with PCle3.0 protocol

Supports 1-lane link width

Supports dual mode (DM): RC and EP; 4 Functions in EP mode

Supports the transfer rate of Genl (2.5 Gbps), Gen2 (5 Gbps), and Gen3 (8 Gbps)
Supports using USB3.1/PCle3.0 1<lane COMBO PHY

* Embedded DMA with Hardware Flow Control supports 4 write/read channels

g<> Supports maximum 512-byte payload size

e Internal Address Translation Unit supports 16 Inbound Address Translation regions and 16
Outbound Address Translation regions

3.10.3 GMAC -
e One GMAC interface in CPUX domain for connecting external Ethernet PHY
e Compliant with IEEE 802.3-2015 standard
e Supports both full-duplex and half-duplex modes
e Full-duplex flow control
e Supports IEEE 1588-2008 for precision networked clock synchronization
e Supports Ethernet packet timestamping as described in IEEE 1588-2002 and IEEE 1588-2008
e Programmable frame length to support Standard or Jumbo Ethernet frames with sizes up to
16 KB
e Supports Source Address field, VLAN insertion or replacement, and Double VLAN
e Transmits TCP/IP checksum offload
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Supports 4KB TXFIFO for transmission packets and 8KB RXFIFO for reception packets
Supports 16 Descriptors Descriptor Pre-fetch cache for TX DMA and RX DMA

Supports MDIO interface for PHY device configuration and management
Configurablebig-endian and little-endian mode for Transmit and Receive paths

Supports Power Management Module (PMT) with remote wake-up packet and magic packet
processing options

Supports Energy Efficient Ethernet (EEE)

Supports RMII/RGMII PHY interface

Supports 10/100/1000 Mbps data transfer rates

3.10.4 UART

Nine UART controllers: Sevenin CPUX domain, two in CPUS domain

Compatible with industry-standard 16450/16550 UARTs

Transmit and Receive data FIFOs &
~ UARTO, S_UARTO-1: RX 64 byte, TX 64 byte N\
- UART1-6: RX 256 byte, TX 256 byte R
Supports baud rate generator from APB bus clock

- Upto 10 Mbps with 160 MHz APB clock (exclude S_UARTO, S_UART1)

- Upto5Mbps with 80 MHz APB clock (exclude S_UARTO, S_UART1)

- Upto3.75 Mbps with 60 MHz APB clock (exclude'S_UARTO, S_UART1)

- Upto 1.5 Mbps with 24 MHz APB clock

5 to 8 data bits for RS-232 format or 9 bits RS-485 format, and 1, 1.5 or 2 stop bits
Supports even, odd, or no parity

Supports TX/RX DMA slave controller interface

o<§ Support Auto-Flow by using CTS & RTS (exclude UARTO, S _UARTO, S_UART1)

|

3.10.5 PWM

3.10.6 SPI

Three PWM controllers: two in CPUX domain and one in CPUS domain. Each has 10 channels.
Output frequgncy range: 0 to 24 MHz or 0 to 100 MHz

Adjustable duty cycle: 0% -100%

Minimum resolution: 1/65536

Supports PWM group mode (4 groups), the starting phase of each channel in same group is
configurable

Supports 10-channel input waveform capture and period calculation

Supports 5 pairs of complementary-pair output

Five SPI controllers: Four in CPUX domain, and one in CPUS domain
- SPIO, SPI2, SPI3 and S_SPI0 support SPI mode
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- SPI1 supports both SPI mode and DBl mode

SPI mode

Supports multiple SPI modes

- Master mode and Slave mode Standard SPI (4wire)

- Master mode Dual-Output/Dual-Input SPI/ Dual I/O SPI

- Master mode Quad-Output/Quad-Input SPI

- Master mode 3wire SPI, with programmable serial data frame length: 1bit to 32bits
Supports the Maximum clock frequency: 100MHz

Supports TX/RX DMA Slave interface

Transmits and receives data FIFO with 8-bit wide and 64-entry respectively
Transmits data buffer with 8-bit wide and 4-entry

Receives data buffer with 8-bit wide and 128-entry

Supports four Data Sample Mode: Mode0, Model, Mode2 and Mode3

Supports Control signal configuration <
- Upto four chip selects to support multiple peripherals >Q

- Polarity and phase of the Chip Select (SPI_CS) and SPI Clock (SPI_CH@ are configurable

DBI mode

Supports DBI Type C 3 Line/4 Line Interface Mode and 2 Data Lane Interface Mode

Supports data source from CPU or.DMA

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

Supports Maximum resolution RGB666 240*320 @30Hz with Single Data Lane

Supports Maximum. resolution RGB888, 320*480 @30Hz or 240*320 @60Hz with Dual Data
Lane

e  Supports Tearing Effect

e Supports software flexible control video frame rate

3.10.7 TWI

Sixteen TWI controllers: Thirteen in CPUX domain and three in CPUS domain
Supports 7-bit standard address and 10-bit extended address

Supports standard mode (100 kbit/s) and high-speed mode (400 kbit/s)
Supports general call and start byte

Supports master mode or slave mode

The features in master mode

Supports the bus arbitration in the case of multiple master devices

Supports clock synchronization and bit and byte waiting

Supports packet transmission and DMA

Supports DVFS request adjust voltage
The features in slave mode
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- Interrupt on address detection

3.10.8 GPADC

One GPADC in CPUX domain with 7 pads: 4 for boot detection and 3 for analog voltage input
detection

12-bit resolution

Analog Input Range: 0to 1.8V

Maximum sampling frequency: 1 MHz

Supports three operation modes:

- Single conversion mode

- «Continuous conversion mode

< Burst conversion mode

3.10.9 LRADC S
<
e OneLRADC in CPUX domain with 1 channel for analog voltage input 2
&
e 6-bitresolution and maximum 2 kHz sampling rate R

Supports hold key and general key

Supports nermal, continue and single work mode
Powersupply voltage:1.8 V; power reference voltage:1.35V.
Voltage input range between 0 to 1.35V

3.10.10 LEDC

One'LEDC in CPUX domain

* & Supports a maximum of 1024 LEDs serial connection

Q<>

Configurable interval time between data packets and frame data

Configurable RGB display mode supports RGB/RBG/GRB/GBR/BRG/BGR modes
Configurable default level of non-data output

Configurable LED output high/low level width and reset time

LEDC data supports DMA configuration mode and CPU configuration mode

3.10.11IR_TX

One IR_TX interface in CPUX domain

Supports industry-standard AMBA Peripheral Bus (APB), which is fully compliant with the
AMBA Specification, Revision 2.0

Fullphysical layer implementation

128 bytes FIFO for data buffer

Configurable carrier frequency

Supports Interrupt and DMA
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Supports DMA handshake and waiting mode
Supports arbitrary wave generator

3.10.12IR_RX

Two IR_RX interfaces: One in CPUX domain and one in CPUS domain
Supports CIR remote control receiver

Sample clock up to 1 MHz

Supports 64-byte RX FIFO

Programmable FIFO thresholds

3.11 Security

3.11.1 CE

Q<>

Symmetrical algorithms including AES, DES, 3DES, SM4, RCA4. <
Hash algorithms ~
i

- Supports MD5, SHAL, SHA224, SHA256, SHA384, SHA512, and SM3

- Supports HMAC-SHA1, HMAC-SHA256

Random bit generator algorithms

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

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

- Support TRNG single/double entropy source mode

- Support TRNG healthy test

Asymmetrical algorithms including up to 4096-bit RSA and 521<bit ECC public key algorithms
& and SM2 algorithms
Supports keyladder to guarantee key secure

3.11.2 SID

The SID is mainly used for one-time programming the eFuse on the chip

4 Kbits eFuse

Supports secure and non-secure world in eFuse

Backup eFuse information by using SID_SRAM

Enable double-bit check by parameter definition

Supports data scrambling

Supports reading and writing protection

64-bit-available secure OEM space and 160-bit available non-secure OEM space

3.11.3 SMC

The SMC is always secure and can only be accessed by secure CPU
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e Setsthe secure area of DRAM

3.11.4 SPC

e The SPCisalways secure and can only be accessed by secure CPU
e Setsthe secure area of peripherals

3.11.5 TZMA

e TheTZMAis always secure and can only be accessed by secure CPU
e Setsthe secure area of SRAM

3.12 Package

ED-FCCSP 570 balls, 15 mm x 15 mm body size, 0.951 mm height (maximum), 0.5 mm & 0.4 mm

mixed ball pitch, 0.27 mm ball size S
>Q
&
-
S
><>
V
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4

4.1

Pin Description

Pin Characteristics

The following tables list 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), g 1
o
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 pull-up

PD: Internal pull-down

PU/PD: Internal pull-up and pull-down
N/A: Not Applicable

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

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

[8] COMBO-PHY-SERDES: It is the combo PHY of DP1.4b, eDP1.4, and USB3.1. USB3.1 interacts
with external devices through COMBO-PHY-SERDES or COMB1-PHY-SERDES.

[9] COMB1-PHY-SERDES: It is the combo PHY of PCle3.0 and USB3.1. USB3.1 interacts with
external devices through COMB0-PHY-SERDES or COMB1-PHY-SERDES.

4.1.1 DRAM

Table 4-1 DRAM Pin Characteristics

Ball#l :i:me%\/ Typel® E:alielzaset ;:l/lDown 4 g:rf:glthzuffer I/O Power Supply”

1AF10 SCA3-B 0] N/A N/A N/A VCC-DRAM/VCC-DRAML
AT15 SCKN-B 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT14 | SCKP-B 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE16 | SCA5-A 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AB16 | SCA4-A 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF16 SCA2-A o) N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC16 SCA3-A 0] N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE10 | SCA2-B 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE14 SCA1-A 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC14 | SCAO-A 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF12 SCAO0-B 0] N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC10 |'SCA5-B 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF14 SCS1-A 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
TAB10 SCA4-B 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE12 | SCAL-B 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT23 SCKP-A 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT22 | SCKN-A 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT19 SATO 0] N/A N/A N/A VCC-DRAM/VCC-DRAML
1AB12 | SDTO 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT21 | SCSO-A 0 N/A N7A N/A VCC-DRAM/VCC-DRAML
AT16 SCKEO-B 0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU16 | SCKE1-B |O N/A N/A N/A VCC-DRAM/VCC-DRAML
AT18 SCS1-B 0] N/A N/A N/A VCC-DRAM/VCC-DRAML
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AU18 | SCSO-B 0 N/A N/A N/A \VCC-DRAM/VCC-DRAML
AU24 | SCKEO-A | O N/A N/A N/A VCC-DRAM/VCC-DRAML
AU21 | SCKEL-A | O N/A N/A N/A \VCC-DRAM/VCC-DRAML
1AC12 | SRST 0 N/A N/A N/A \VCC-DRAM/VCC-DRAML
AU33 | WCKON-A | 1/0 N/A N/A N/A \VCC-DRAM/VCC-DRAML
AT33 | WCKOP-A | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT31 | SDQSON" | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT32 | SDQSOP | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT34 | SDQMO /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF22 | SDQO /0 N/A N/A N/A VCC-DRAW\/&-DRAML
AU31 | SDQ1 /0 N/A N/A N/A VCC—D<RAI\Z/VCC—DRAML
1AC20 | SDQ2 /0 N/A N/A N/A VVCC-DRAM/VCC-DRAML
1AE22 | SDQ3 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT35 | SDQ4 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU36 | SDQ5 /0 N/A N/A N/A \VCC-DRAM/VCC-DRAML
1AB20 | SDQ6 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE24 | SDQ7 /0 N/A N/A N/A \VCC-DRAM/VCC-DRAML
AT28 | WCKIN-A |1/ N/A N/A N/A VCC-DRAM/VCC-DRAML
AU28 [ WCKIP-A |1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU27 [ SDQSIN | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT27 | SDQSIP | 1/0 N/A N/A N/A \/CC-DRAM/VCC-DRAML
1AF20 | SDQM1 /0 N/A N/A N/A \VCC-DRAM/VCC-DRAML
1AF18 | SDQ8 /0 N/A N/A N/A \VCC-DRAM/VCC-DRAML
AU25 | SDQ9 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE18 | SDQI0 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT25 | SDQ11l /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE20 | SDQ12 /0 N/A N/A N/A \VCC-DRAM/VCC-DRAML
AT29 | SDQ13 /0 N/A N/A N/A V/CC-DRAM/VCC-DRAML
1AC18 | SDQ14 /0 N/A N/A N/A \VCC-DRAM/VCC-DRAML
AU30 | SDQ15 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
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| Pin Ball Reset | Pull Default Buffer <&
Ball#!/ Typed | o 1/0 Power Supply!”
Qﬁy NamelZ U ' Statel” Up/Down’ | Strength!®! /0 Pow <‘>’<9%y
1AE6 | WCKOP-B | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF6 WCKON-B | I/O N/A N/A N/A VCC-DRAM/VCC-DRAML
AT11 | SDQS2N | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT10 | SDQS2P | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC8 | SDQM2 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC6 | SDQ23 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT9 SDQ22 I/0 N/A N7A N/A VCC-DRAM/VCC-DRAML
1AB8 | SDQ21 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU9 SDQ20 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF8 | SDQ19 /0 N/A N/A N/A VCC-DRAM!V&-DRAML
|

AU12 | SDQ18 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU13 SDQ17 I/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE8 | SDQ16 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AUG6 WCK1P-B /O N/A N/A N/A VCC-DRAM/VCC-DRAML
AT6 WCKI1IN-B I/O N/A N/A N/A VCC-DRAM/VCC-DRAML
AUT SDQS3N | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
ATT SDQS3P” | 1/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF2 | SDQM3 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT3 >l SDQ31 I/0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE2 | SDQ30 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AU4 SDQ29 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT4 SDQ28 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AC4 | SDQ27 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AB6 SDQ26 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AF4 | SDQ25 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
1AE4 SDQ24 /0 N/A N/A N/A VCC-DRAM/VCC-DRAML
AT20 | SZQ Al N/A N/A N/A VCC-DRAM/VCC-DRAML
1W10 | VCC-DRAM | P N/A N/A N/A N/A

1W11 | VCC-DRAM | P N/A N/A N/A N/A
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| Pin Ball Reset | Pull De@%lt Buffer &
Ball# Typeld | oo 1/0 Power Supply!’!
Qﬁy Namel? U &ateﬂ Up/Downk! @ength@ /0 Pow é@% v
VCC-
1W15 DRAML p N/A N/A N/A N/A
VCC-
1Y14 DRAML p N/A N/A N/A N/A
VCC-
1vV14 DRAML p N/A N/A N/A N/A
1U13 | VDD-DRAM | P N/A N/A N/A N/A
1V8 VDD-DRAM | P N/A N/A N/A N/A
1W17 | VDD-DRAM | P N/A N/A N/A N/A
1W18 VDD-DRAM | P N/A N/A N/A N/A
1U8 VDD-DRAM | P N/A N/A N/A N/A 2
VDD18-
w12 | o P N/A N/A N/A N/
4.1.2 RTC
Table 4-2 RTC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#l T [El I/OP S lyl™
4 NameQ\ ype State”! U\p/Down@ Strength!® /O Power Supply
W37 X32KIN Al N/A N/A N/A VCC-RTC
V37 X32KOUT | AO N/A N/A N/A VCC-RTC
u36 ! X32KFOUT | AO,OD | N/A N/A N/A VCC-PM
1P25 |VCC-RTC |P N/A N/A N/A N/A
1P23 RTC-VIO Pv N/A N/A N/A N/A
4,1.3 PLL
Table 4-3 PLL Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#l T [El I/OP S lyl™
4 Name!? ype State”! Up/Down! | Strength!® /O Power Supply
1T26 PLLTEST AO,OD | N/A N7A N/A VCC-DCXO
CPU-
1P26 PLLTEST AO,OD | N/A N/A N/A VCC-DCXO
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4.1.4 DCXO

Table 4-4 DCXO Pin Characteristics

. O & O
Pin & Ball Reset | Pull < | Default Buffer &
Ball#! Typet! <& I/0 Power Supply”
Namel!? yp Statel” Up/Downl! | Strength!® / Wer Supply
Y36 DXIN Al N/A N/A N/A VCC-DCXO
AA36 DXOUT AO N/A N/A N/A VCC-DCXO
REFCLK-
AB37 AO N/A N/A N/A VCC-DCXO
ouT
1724 WREQIN I N/A N/A N/A VCC-10
DXLDO-
1T21 p N/A N/A N/A N/A
ouT
1T20 ~ | VCC-DCXO | P N/A N/A N/A N/A 3
vVCC- Y
1J21 P N/A N/A N/A N/A
] DCX0O1 / / / / e
VCC-
1J11 P N/A N/A N/A N/A
] DCX02 / / / /
4.1.5 GPIO Groups
4.1.5.1 PortB
Table 4-5 Port B Pin Characteristics
Pin Ball Reset | Pull Default Buffer ©
Ball#l Typet! I/O Power S i}
<>Q Namel2 yp S@?eﬂ Up/Downl! Str&gth@ /O Pow UPW
AE1 PBO 1/0 Z PU/PD 4 mA VCC-IO
AE2 PB1 1/0 Z PU/PD 4 mA VCC-10
1U2 PB2 1/0 Z PU/PD 4 mA VCC-IO
1U3 PB3 1/0 Z PU/PD 4 mA VCC-I0
AF2 PB4 1/0 Z PU/PD 4 mA VCC-10
AG2 PB5 1/0 Z PU/PD 4 mA VCC-I0
AH1 PB6 1/0 VA PU/PD 4 mA VCC-10
AH2 PBT7 1/0 Z PU/PD 4 mA VCC-IO
AJ2 PB8 1/0 VA PU/PD 4 mA VCC-10
1W4 PB9 1/0 VA PU/PD 4 mA VCC-10
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| Pin Ball Reset | Pull De@%lt Buffer &
Ball# Typeld | oo 1/0 Power Supply!’!
Qﬁy Namel? U &ateﬂ Up/Downk! @ength@ /0 Pow é@% v
W3 PB10 1/0 Z PU/PD 4 mA VCC-10
4.1.5.2 PortC
Table 4-6 Port C Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel:! I/O P Supply!
4 Name!Z ype State”! Up/Down! | Strength!® /O Power Supply
1AD26 PCO I/O Z RU/PD 4 mA VCC-PC
1AD25 PC1 1/0 Z PU/PD 4 mA VCC-PC
1AB23 PC2 I/0 Z PU/PD 4 mA VCC-PC
1AB24 PC3 1/0 PU PU/PD 4 mA VCC-PC <&
1Y22 PC4 I/O PU PU/PD 4 mA VCC-PC 2
AK36 PC5 /O Z PU/PD 4 mA VCC-TDC
AL36 PC6 1/0 PU PU/PD 4 mA VCC-PC
1Y23 PC7 1/0 PU PU/PD 4 mA VCC-PC
AT37 PC8 1/0 Z PU/PD 4 mA VCC-PC
AT36 PC9 1/0O Z PU/PD 4 mA VCC-PC
AR36 PC10 /O Z PU/PD 4 mA VCC-PC
AP36 PC11 /O Z PU/PD 4 mA VCC-PC
1AB26 | PC12 I/O Z PU/PD 4 mA VCC-PC
AP37 PC13 1/0 Z PU/PD 4 mA VCC-PC
AN37 PC14 I/0 Z PU/PD 4 mA VCC-PC
AN36 PC15 I/Ef Z PU/PD 4 mA VCC-PC
AM36 PC16 I/0 Z PU/PD 4 mA VCC-PC
1v21 VCC-PC P N/A N/A N/A N/A
4.1.5.3 PortD
Table 4-7'Port D Pin Characteristics
i Q‘& ) ) Q‘&
in Ball R Qe% Pull Default B]aﬁfer &
Ball#X Typet! § I/O Power Supply!
21 [5] [6]
- | Name!” State'! Up/Down’! Stre@@t%_ Q@
D2 PDO I/O Z PU/PD 4 mA VCC-PD/VCC-LVDS
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| Pin Ball Reset | Pull Default Buffer <&

Ball# Typeld | -0 1/0 Power Supply'”

Qﬁr Namel? U ' Statel” Up/Down®! | Strength!®! /O Pow 59% y
E2 PD1 1/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
F2 PD2 I/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
F1 PD3 I/O Z PU/PD 4 mA VCC-PD/VCC-LVDS
Gl PD4 1/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
G2 PD5 I/O Z PU/PD 4 mA VCC-PD/VCC-LVDS
J1 PD6 1/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
J2 PD7 I/O Z PU/PD 4 mA VCC-PD/VCC-LVDS
K1 PD8 1/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
K2 PD9 /0 z PU/PD 4 mA VCC-PD/VCC-LVDS
1J4 PD10 I/O Z PU/PD 4. mA VCC-PD/VCC-S/DS

B

1J3 PD11 1/0 Z PU/PD 4 mA VCC-PP/VCC—LVDS
1G2 PD12 I/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
1G1 PD13 /O Z PU/PD 4 mA VCC-PD/VCC-LVDS
1J1 PD14 I/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
1J2 PD15 I/O 7 PU/PD 4 mA VCC-PD/VCC-LVDS
M2 PD16 /0 z PU/PD 4 mA VCC-PD/VCC-LVDS
M1 PD17 1/O Z PU/PD 4 mA VCC-PD/VCC-LVDS
N2 PD18 1/O Z PU/PD 4 mA VCC-PD/VCC-LVDS
N1 >l PD19 I/0 Z PU/PD 4 mA VCC-PD/VCC-LVDS
1L3 PD20 1/0 Z PU/PD 4'mA VCC-PD
1L2 PD21 1/0 Z PU/PD 4 mA VCC-PD
1L1 PD22 1/0 Z PU/PD 4 mA VCC-PD
P2 PD23 1/0 Z PU/PD 4 mA VCC-PD
ING6 VCC-LVDS | P N/A N/A N/A N/A
IN7 VCC-PD | P N/A N/A N/A N/A
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4.1.5.4 PortE

Table 4-8 Port E Pin Characteristics

salt | | TP G | Upfoown’ | syengtht | VO Power Supply”
A6 PEO 1/0 Z PU/PD 4 mA VCC-PE
B6 PE1 oD Z PU/PD 4 mA VCC-PE
B5 PE2 1/O VA PU/PD 4 mA VCC-PE
B4 PE3 1/0 Z PU/PD 4 mA VCC-PE
A4 PE4 oD Z PU/PD 4 mA VCC-PE
1B5 PE5 1/0 VA PU/PD 4 mA VCC-PE
1C5 PE6 1/O Z PU/PD 4 mA VCC-PE
B3 PET 1/O VA PU/PD 4 mA VCC-PE
B2 PE8 /O Z PU/PD 4 mA VCC-PE
A2 PE9 1/O VA PU/PD 4 mA VCC-PE
1A3 PE10 I/O Z PU/PD 4 mA VCC-PE
1A1 PE11 1/O Z PU/PD 4 mA VCC-PE
Bl PE12 1/0 VA PU/PD 4 mA VCC-PE
1C3 PE13 1/O VA PU/PD 4 mA VCC-PE
C2 PE14 1/O z PU/PD 4 mA VCC-PE
D1 PE15 1/O Z PU/PD 4 mA VCC-PE
1G7 \/CC-PE P N/A N/A N/A N/A
4.1.5.5 PortF
V
Table 4-9 Port F Pin Characteristics
Ballit llflianme@ Type™ E:al:;;set E:l/lDownE Ef::;:;ffer l/0 Power Supply
1U1 PFO 1/0 Z PU/PD 4 mA VCC18-PF/VCC-10
AD2 PF1 1/O VA PU/PD 4 mA VCC18-PF/VCC-10
AD1 PF2 1/0 Z PU/PD 4 mA VCC18-PF/VCC-IO
AB2 PF3 1/0 Z PU/PD 4 mA VCC18-PF/VCC-10
1R1 PF4 1/0 Z PU/PD 4 mA VCC18-PF/VCC-IO
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sates | 10 [0 | ote | iooun | suengiht | 10 Powersupply”
1R4 PF5 1/0 Z PU/PD 4 mA VCC18-PF/VCC-10
1R3 PF6 1/O VA PU/PD 4 mA VCC18-PF/VCC-10
1U5 VCC-10 = N/A N/A N/A N/A
1U6 VCC18-PF | P N/A N/A N/A N/A

4.1.5.6 PortG
Table 4-10Port G Pin Characteristics
S S S S
e e T e e ——
IN3 PGO I/0 VA PU/PD 4 mA VCC-PG <&
IN2 PG1 1/O VA PU/PD 4 mA VCC-PG
IN1 PG2 1/0 VA PU/PD 4 mA VCC-TDG
R2 PG3 1/O z PU/PD 4 mA VCC-PG
R1 PG4 1/0 Z PU/PD 4 mA VCC-PG
T2 PG5 I/0 Z PU/PD 4 mA VCC-PG
T1 PG6 1/O VA PU/PD 4 mA VCC-PG
V2 PG7 1/O VA PU/PD 4 mA VCC-PG
V1 PG8 1/Q Z PU/PD 4 mA VCC-PG
W2 | PGS 1/0 VA PU/PD 4 mA VCC-PG
W1 PG10 1/O Z PU/PD 4 mA VCC-PG
Y2 PG11 1/O Z PU/PD 4 mA VCC-PG
AA2 PG12 I/B Z PU/PD 4 mA VCC-PG
AB1 PG13 1/O VA PU/PD 4 mA VCC-PG
AAl PG14 1/0 VA PU/PD 4 mA VCC-PG
1R5 VCC-PG P N/A N/A N/A N/A
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4.1.5.7 PortH

Table 4-11 Port H Pin Characteristics

Ball4l Pin T)?pe@ Ball Reset | Pull Default Buffer /o PQower Supply’”
Name!Z Statel” Up/Downt! | Strength®
AK1 PHO 1/0 Z PU/PD 4 mA VCC-PH
AK2 PH1 1/0 Z PU/PD 4 mA VCC-PH
1AA2 PH2 1/O VA PU/PD 4 mA VCC-PH
1AAl PH3 I/0 Z PU/PD 4 mA VCC-PH
ALl PH4 1/O Z PU/PD 4 mA VCC-PH
AM2 PH5 1/0 Z PU/PD 4 mA VCC-PH
AN1 PH6 1/O Z PU/PD 4 mA VCC-PH
AL2 PH7 1/O VA PU/PD 4 mA VCC-PH
AP1 PH8 1/0 Z PU/PD 4 mA VCC-PH
1AC1 PH9 1/O VA PU/PD 4 mA VCC-PH
1AE1 PH10 I/O VA PU/PD 4 mA VCC-PH
1AC2 PH11 1/O Z PU/PD 4 mA VCC-PH
AT2 PH12 1/0 /A PU/PD 4 mA VCC-PH
AP2 PH13 1/O VA PU/PD 4 mA VCC-PH
AR2 PH14 1/O z PU/PD 4 mA VCC-PH
AT1 PH15 1/O Z PU/PD 4 mA VCC-PH
AU2 PH16 1/O Z PU/PD 4 mA VCC-PH
1W6 VCC-PH = N/A N/A N/A N/A
v
4.1.5.8 PortJ
Table 4-12 Port J Pin Characteristics

Ballit :ianme@ Type™ E:::L:zset E:l/lDown@ gterfea:glt:gffer //O Power Supply
1E2 PJ22 1/O VA PU/PD 4 mA VCC-PJ
1E1 PJ23 1/0 Z PU/PD 4 mA VCC-PJ
1C2 PJ24 1/O Z PU/PD 4 mA VCC-PJ
1C1 PJ25 1/0 Z PU/PD 4 mA VCC-PJ

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.

34




@LWIMIER

Confidential

| Pi <
sate! | (0 e I | Carpoun | shengint |10 PoverSupply”
1E3 PJ26 1/0 Z PU/PD 4 mA VCC-PJ
1E4 PJ27 1/O VA PU/PD 4 mA VCC-PJ
1L6 VCC-PJ = N/A N/A N/A N/A

4.1.5.9 PortK
Table 4-13 Port K Pin Characteristics
. NS 3 Q

Ball#! ng&\g Typel E;“t ;;Si&*ﬁ:l/lmwn 5) Efrf: ;:&f&\e‘( I/O Power Supply!” @\
1D11 PKO 1/O VA PU/PD 4 mA VCC-PK/VCC-MCSI
1C11 PK1 1/O Z PU/PD 4 mA VCC-PK/VCC-MCSI
1B11 PK2 1/O VA PU/PD 4 mA VCC-PK/VEC—MCSI
1A11 PK3 1/O Z PU/PD 4 mA VCC-PK/VCC-MCS|
1B7 PK4 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
1A7 PK5 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
1B9 PK6 1/O Z PU/PD 4 mA VCC-PK/VCC-MCSI
1A9 PKT 1/O VA PU/PD 4 mA VCC-PK/VCC-MCSI
1E9 PK8 1/0 z PU/PD 4 mA VCC-PK/VCC-MCSI
1D9 PK9 1/O Z PU/PD 4 mA VCC-PK/VCC-MCSI
B16 | PK10 1/0 VA PU/PD 4 mA VCC-PK/VCC-MCSI
B17 PK11 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
Al5 PK12 1/O Z PU/PD 4 mA VCC-PK/VCC-MCSI
Al6 PK13 /0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
B13 PK14 1/O VA PU/PD 4 mA VCC-PK/VCC-MCSI
B14 PK15 1/0 VA PU/PD 4 mA VCC-PK/VCC-MCSI
Al2 PK16 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
Al3 PK17 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
Bl1l PK18 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
B12 PK19 1/O VA PU/PD 4 mA VCC-PK/VCC-MCSI
A10 PK20 1/O Z PU/PD 4 mA VCC-PK/VCC-MCSI
B10 PK21 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
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sate! | (0 e I | Carpoun | shengint |10 PoverSupply”
B9 PK22 1/O Z PU/PD 4 mA VCC-PK/VCC-MCSI
A9 PK23 1/O VA PU/PD 4 mA VCC-PK/VCC-MCSI
B7 PK24 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
B8 PK25 1/0 Z PU/PD 4 mA VCC-PK/VCC-MCSI
1H11 | VCC-PK = N/A N/A N/A N/A
1G9 VCC-MCSI | P N/A N/A N/A N/A

4.1.5.10Port L
Table 4-14 Port L Pin Characteristics

@@1?#& llillanmem Typ%%fogiszset El:)l/lDown%Q ?f::glt:“gffer /0 Pow@%%%pplyﬂ
M37 PLO 1/O PU PU/PD 4 mA VCC-PL
M36 PL1 1/0 PU PU/PD 4 mA VCC-PL
L36 PL2 1/O Z PU/PD 4 mA VCC-PL
K36 PL3 1/0 Z PU/PD 4 mA VCC-PL
K37 PL4 1/O VA PU/PD 4 mA VCC-PL
J37 PL5 1/O VA PU/PD 4 mA VCC-PL
H36 PL6 1/0 Z PU/PD 4 mA VCC-PL
G36 | PLY 1/0 Z PU/PD 4 mA VCC-PL
G37 PL8 1/0 Z PU/PD 4 mA VCC-PL
F37 PL9 1/O Z PU/PD 4 mA VCC-PL
1B26 PL10 /0 Z PU/PD 4 mA VCC-PL
1B25 PL11 1/O VA PU/PD 4 mA VCC-PL
1H26 PL12 1/0 Z PU/PD 4 mA VCC-PL
1H25 PL13 1/0 Z PU/PD 4 mA VCC-PL
1M23 | VCC-PL p N/A N/A N/A N/A
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41.5.11Port M

Table 4-15 Port M Pin Characteristics

sall | | TP | ctes T | Opbowns | swengihe | VO Power Supply”
T37 PMO /0 Z PU/PD 4 mA VCC-PM
R37 PM1 /0 Z PU/PD 4 mA VCC-PM
P36 PM2 /0 VA PU/PD 4 mA VCC-PM
R36 PM3 /0 Z PU/PD 4 mA VCC-PM
N37 PM4 /0 Z PU/PD 4mA VCC-PM
N36 PM5 /0 Z PU/PD 4 mA VCC-PM
1P22 | VCC-PM | p N/A N/A N/A N/A
&
4.1.6 USB2.0 DRD ~

Table 4-16 USB2.0 DRD Pin Characteristics

Pin Ball Reset | Pull Default Buffer
Ball#!l Typel3! I/OP S [yl
@ Name ype Statel® Up/Down! | Strengthl®) /O Power Supply
VCC33-USB/VC(C33-18-
D36 USBO-DM | Al/O N/A N/A N/A /
USB
VCC33-USB/VC(C33-18-
D37 USBO-DP | Al/O N/A N/A N/A /
USB
SBO- VCC33-USB/VCC33-18-
1B23 u AO N/A N/A N/A /
o REXT USB
VDDO08-
1D21 p N/A N/A N/A N/A
USB / / / /
VCC33- o
1E19 p N/A N/A N/A N/A
USB / / / /
VCC33-18-
1F19 UsB P N/A N/A N/A N/A
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4.1.7 USB2.0 Host

Table 4-17 USB2.0 Host Pin Characteristics

. S S O
Pin < Ball Reset | Pull <O Default Buffer O
Ball#.l Typel! < I/O Power S [Vl
Namel!? yp Statel” Up/Downl! | Strength!® / Wer Supply
VCC33-USB/VCC33-18-
F36 USB1-DM Al/O N/A N/A N/A
USB
VCC33-USB/VC(C33-18-
E36 USB1-DP Al/O N/A N/A N/A /
USB
USB1- VCC33-USB/VCC33-18-
1A25 AO N/A N/A N/A /
REXT USB
4.1.8 USB2.0 PHY
Table 4-18 USB2.0 PHY Pin Characteristics <
S ) 3 S
Pin ? Ball Reset | Pull < | Default Buffer <
Ball#l Typel! < I/O Power Supply!”
Name2 ype Statel”l Up/Downl! | Strengthl®! el S el
VCC33-USB2-U2/
B37 USB2-DM Al/O N/A N/A N/A
VCC33-18-USB2-U2
VCC33-USB2-U2/
C36 USB2-DP | Al/O N/A N/A N/A
VCC33-18-USB2-U2
USB2- VCC33-USB2-U2/
1A23 AO N/A N/A N/A
REXT. VCC33-18-USB2-U2
CC33-
1F17 ¥ p N/A N/A N/A N/A
“'USB2-U2 / / / /
VCC33-18-
1D1 p N/A N/A N/A N/A
J USB2-U2 / / / /
N

4.1.9 COMBO-PHY-SERDES

Table 4-19 COMBO-PHY-SERDESE! Pin Characteristics

Pin Ball Reset | Pull Default Buffer

Ball#!! Typet! I/O Power Supply!”!
Namel!? P Statel” Up/Downl! | Strength!® / Wer Supply
COMBO-

B25 TXOP AO N/A N/A N/A VDD-SYS
COMBO-

A25 TYON AO N/A N/A N/A VDD-SYS
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| Pin Ball Reset | Pull De@%lt Buffer &
Ball# Typeld | oo 1/0 Power Supply!’!
Qﬁy Namel2 U ' Statel” Up/Down’ | Strength!®! /0 Pow 519% v
COMBO-
B32 A N/A N/A N/A VDD-SY
3 X3P 0 / / / SYS
COMBO-
B31 AO N/A N/A N/A VDD-SYS
TX3N
COMBO-
B29 Al/O N/A N/A N/A VDD-SYS
REF-CLKP
COMBO-
B2 Al N/A N/A N/A VDD-SY
8 REF-CLKN /0 / / / SYS
COMBO-
1A1 Al N/A N/A N/A VDD-SY
? CMN-REXT /0 / / / SYS
COMBO-
A27 Al/O N/A N/A N/A VDD-SYS S
TX1P &
COMBO- O
B27 Al/O N/A N/A N/A VDD-SYS
TX1IN
COMBO-
A Al N/A N/A N/A VDD-SY
30 2P /O / / / SYS
COMBO-
B Al N/A N/A N/A VDD-SY
30 TN /O / / / SYS
AVDD-C-
1F15 p N/A N/A N/A N/A
COMBO / / / /
AVDD-D-
1G15 p N/A N/A N/A N/A
| comeo / / / /
AVDD-H-
1E1 p N/A N/A N/A N/A
> COMBO / / / /

WV
4.1.10 eDP1.4b/DP1.4 AUX PHY

Table 4-20 eDP1.4b/DP1.4 AUX PHY Pin Characteristics

Pin Ball Reset | Pull Default Buffer
Ball#l Typel! /O Power Supply™

Name!? yp State”! Up/Down! | Strength!® / PPYY
A24 EDP-AUXP | Al/O N/A N/A N/A AVDD-H-COMBO
B24 EDP-AUXN | Al/O N/A N/A N/A AVDD-H-COMBO
1A15 AUX-HPD Al N/A N/A N/A VCC-IO

AVDD-
1H13 p N/A N/A N/A N/A

HPD-AUX / / / /
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4.1.11 COMB1-PHY-SERDES

Table 4-21 COMB1-PHY-SERDES & Pin Characteristics

. S S O
Pin < Ball Reset | Pull <O Default Buffer O
Ball#.l Typel! < I/O Power S [Vl
Namel!? yp Statel” Up/Downl! | Strength!® / Wer Supply
A36 COMBL- 1 1o N/A N/A N/A VDD-SYS
TXOP
COMB1-
B36 AO N/A N/A N/A VDD-SYS
TXON
COMB1-
B35 Al N/A N/A N/A VDD-SYS
RXOP
COMB1-
B34 Al N/A N/A N/A VDD-SY
3 RXON / / / SYS
A34 COMBI- Al/O N/A N/A N/A VDD-SYS 3
REF-CLKP >Q
COMBL o
A33 Al/O N/A N/A N/A VDD-SYS
REF-CLKN
COMB1-
1C19 Al/O N/A N/A N/A VDD-SYS
REXT
4.1.12 HDMI
Table 4-22 HDMI Pin Characteristics
in ll Reset | Pull fault Buffer S
Pi Ball Re Pu Default I§> er
Ball#!! Typeld & 1/0 Power Supply!
Name! o Statel!) Up/Down’ | Strength!®! /O Power Supp {é
B21 HTXOP AO N/A N/A N/A VCC18-HDM|
A21 HTXON AO N/A N/A N/A VCC18-HDMI
B19 HTX1P AO N/A N/A N/A VCC18-HDMI
B20 HTX1IN AO N/A N/A N/A VCC18-HDMI
B18 HTX2P AO N/A N/A N/A VCC18-HDMI
Al8 HTX2N AO N/A N/A N/A VCC18-HDMI
A22 HTXCP AO N/A N/A N/A VCC18-HDMI
B22 HTXCN AO N/A N/A N/A VCC18-HDM|
1A13 HSCL oD N/A N/A N/A OD-PAD
1B13 HSDA oD N/A N/A N/A OD-PAD
1C13 HCEC oD N/A N/A N/A OD-PAD
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| Pin Ball Reset | Pull De@%lt Buffer &
Ball# Typeld | oo 1/0 Power Supply!’!
Qﬁy NamelZ U ' Statel” Up/Down’ | Strength!®! /0 Pow é@% v
1E13 HHPD Al N/A N/A N/A OD-PAD
1D13 HREXT AO N/A N/A N/A VCC18-HDMI
VCC18-
1F13 p N/A N/A N/A N/A
HDMI
VDDO08-
1G13 p N/A N/A N/A N/A
HDMI
4,1.13 UFS
Table 4-23 UFS Pin Characteristics
| Pin Ball Reset | Pull De@ﬁlt Buffer &
Ball# Typeld | o 1/0 Power Supply!’!
Q&_ Namel2 U &ateﬂ Up/Downk! @ength@ /O Pow QU@% y
AE37 | UFS-TX0-P | AO N/A N/A N/A VDD-SYS
i
AE36 UFS-TX0-N | AO N/A N/A N/A VDD-SYS
AG36 | UFS-RX0-P | Al N/A N/A N/A VDD-SYS
AG37 UFS-RX0-N | Al N/A N/A N/A VDD-SYS
AD37 UFS-TX1-P | AO N/A N/A N/A VDD-SYS
AD36 UFS-TX1-N | AO N/A N/A N/A VDD-SYS
AH36 UFS-RX2-P | Al N/A N7A N/A VDD-SYS
AH37 UFS-RX1-N | Al N/A N/A N/A VDD-SYS
1V26 - |'UFS-REXT | AO N/A N/A N/A VDD-SYS
1Y25 UFS-REFM | Al N/A N/A N/A VDD-SYS
1Y26 UFS-REFP | Al N/A N/A N/A VDD-SYS
\V
UFS-RST-
1Y24 N oD N/A N/A N/A VCC-PC
1V20 VCC-UFS p N/A N/A N/A N/A
1V22 | VDD-UFS |P N/A N/A N/A N/A
4,1.14 CK-ST
Table 424 CK-ST Pin Characteristics
Pin Ball Reset | Pull Default Buffer <&
Ball# Typel! I/O Power S 1]
QQ Name2 P S@?eﬂ Up/Down’! St@ﬁgth@ / W up@p@fb’
1K25 | CK-SELO || PU PU N/A VCC-RTC
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| Pin Ball Reset | Pull De@%lt Buffer &
Ball# Typeld | oo 1/0 Power Supply!’!
Qﬁy Namel2 P &ateﬂ Up/Downl! @@ength@ /O Pow é@% y
1K26 CK-SEL1 | PU PU N/A VCC-RTC
4.1.15 GPADC
Table 4-25 GPADC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
[ 3] ul
Balli™ Name? Type= Statel®) Up/Down! | Strengthl®) /O Power Supply™
BOOT-
1D24 SEL- Al N/A N/A N/A VCC-ADC
GPADCO-0
BOARD-ID-
1D2 Al N/A N/A N/A VCC-AD
> GPADCO-1 / / / < ¢ S
.
BOARD-ID- |
1D26 Al N/A N/A N/A VCC-ADC
GPADCO0-2 / / / /P
1F24 GPADCO-3 | Al N/A N/A N/A VCC-ADC
1F25 GPADCO-4 [ Al N/A N/A N/A VCC-ADC
1H23 GPADCO-5 | Al N/A N/A N/A VCC-ADC
1H24 GPADCO-6 | Al N/A N/A N/A VCC-ADC
1H22 VCM-ADC AO N/A N/A N/A VCC-ADC
VREFP-
1F21 ADC p N/A N/A N/A N/A
> VREFN-
1F22 e G N/A N/A N/A AGND
4.1.16 LRADC o
Table 4-26 LRADC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
[1] 3] 7
Balli#= Namel!? Type™ Statel” Up/Downl! | Strength!® l/O Power Supply™
1D23 LRADCO-0 | Al N/A N/A N/A VCC-ADC
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4.1.17 IBIAS
Table 4-27 IBIAS Pin Characteristics
. < & S
Pin & Ball Reset | Pull < | Default Buffer &
Ball#® Typel < I/0O Power Supply!”
Namel!? yp Statel” Up/Downl! | Strength!® / Wer Supply
1H21 |VCC-ADC |P N/A N/A N/A N/A
1F23 AGND G N/A N/A N/A AGND
4.1.18 System Control
Table 4-28 System Control Pin Characteristics
i &\\/1 Q\ ) 2 &\
Pin- Ball Reset '| Pull Default Buffer S
Ball#! Type' S 1/O Power Supplyl
4 Name!2 ype Stat%@> Up/Down’! Stren%ﬁ@ /O Power Supp yvv
1wW1 FEL | PU PU N/A VCC-10 S
1W2 JTAG-SEL || PU PU N/A VCC-10 >Q
S
1M25 TEST I PD PD N/A VCC-RTC
1M26 NMI oD N/A N/A N/A VCC-RTC
1M24 RESET oD N/A N/A N/A VCC-RTC
VCC-
1W5 EFUSE P N/A N/A N/A N/A
4.1.19 Power
Table 4-29 Power Pin Characteristics
| Pin Ball Reset | Pull Default Buffer <
Ball# Type? | oo 1/0 Power Supply”!
a@gy Name!? YES State!“! Up/Downt! gf*rength@ /O Power é@% y
1M20 VDD-CPUS | P N/A N/A N/A N/A
1J18 VDD-CPUB | P~ N/A N/A N/A N/A
1J19 VDD-CPUB | P N/A N/A N/A N/A
1K14 | VDD-CPUB | P N/A N/A N/A N/A
1K15 | VDD-CPUB | P N/A N/A N/A N/A
1K16 VDD-CPUB | P N/A N/A N/A N/A
1K17 | VDD-CPUB | P N/A N7A N/A N/A
1K19 | VDD-CPUB | P N/A N/A N/A N/A
1L15 VDD-CPUB | P N/A N/A N/A N/A
1L16 VDD-CPUB | P N/A N/A N/A N/A
Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 43



@LNIMIER

Confidential
| Pin Ball Reset | Pull Default Buffer %
Ball#/ Typeld | oo 1/ Power Supply’”
Qﬁr Namel2 P &ateﬂ Up/Downl! @f?ength@ /O Pow é@%y
VDD-
K21 | e | P N/A N/A N/A N/A
VDD-
1P21 CPULEB P N/A N/A N/A N/A
1L18 VDD-CPUL | P N/A N/A N/A N/A
1M16 | VDD-CPUL | P N/A N/A N/A N/A
1IM17 | VDD-CPUL | P N/A N/A N/A N/A
1M18 | vDD-GPUL | P N/A N/A N/A N/A
1M19 | VDD-CPUL | P N/A N/A N/A N/A
1P17 VDD-CPUL | P N/A N/A N/A N/A
1P18 | VDD-CPUL |P N/A N/A N/A N/A
1P19 VDD-CPUL | P N/A N/A N/A N/A e
1T15 | VDD-GPU |P N/A N/A N/A N/A
1T16 | VDD-GPU [P N/A N/A N/A N/A
1T17 | VDD-GPU |P N/A N/A N/A N/A
1T18 | VDD-GPU |P N/A N/A N/A N/A
1U18 VDD-GPU P N/A N/A N/A N/A
VDD-
1R13 gPUFB P N/A N/A N/A N/A
1R8 | VDD-VE P N/A N/A N/A N/A
1P9 VDD-VE P N/A N/A N/A N/A
1J9 VDD-SYS P N/A N/A N/A N/A
1J10 | VvDD-SYS [P N/A N/A N/A N/A
1K9 VDD-SYS | P N/A N/A N/A N/A
1L9 VDD-SYS | P N/A N/A N/A N/A
1L10 | VvDD-SYS | P N/A N/A N/A N/A
1M10 VDD-SYS P N/A N/A N/A N/A
1R12 | vDD-SYS |P N/A N/A N/A N/A
1U10 VDD-SYS P N/A N/A N/A N/A
V18 - | vDD-SYS |P N/A N/A N/A N/A
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| Pin Ball Reset | Pull Default Buffer <&
Ball#l Typeld | oo /O P m
ay& Name!! ype &ateﬂ Up/Downl® @ength@ /O Power S<‘>’<9%ly
VDD-
1K1 p N/A N/A N/A N/A
3 SYSFB / / f /

4.1.20 Ground

Table 4-30 Ground Pin Characteristics

Ball#l Pin Name? | Typel!

Al, A7, A9, A28, A31, A37, B15, B23, B26, B33, H2, J36, L2, T36, U2, V36,
W36, AA37, AB36, AC2, AC36, AF36, AG1, AJ36,AK37, AL37, AN2, AT5, ATS,
AT12, AT13, AT17, AT24, AT26,AT30,AUL, AU10, AU15, AU19, AU22, AU34,
AU37, 1A5, 1A17, 1A21, 1B3, 1B15, 1B17, 1B19, 1B21, 1C7, 1C9, 1C15,
1C17,1C21,1C23, 1D5, 1D7, 1E5, 1E7, 1E11, 1E21, 1F7, 1F9, 1F11, 1F26,
1G3,1G4, 1G5, 1G11, 1G17, 1G19, 1H14, 1H17, 1H19, 1J5, 1J6, 1J13, 1K12,
1K22,1K23, 1K24, 114, 115, 17, 118, 1111, 1112, 1113, IM1L, IM13, IM14, | 5
1M21, 1M22, 1N4, IN5, 1N8, 1N9, IN12, IN14, IN15, 1P14, 1P15, 1P24, e

1R2, 1R6, 1R7, 1R9, 1R14, 1T12, 1T22, 1T23, 1T25, 1U4, 1U12, 1U21, 1V10,
1V11, 1V16, 1V21, 1V23, 1V24; 1V25, 1W9, 1W16, 1W20, 1Y8, 110, 1Y11,
1Y12, 1Y16, 1Y17, 1AA3, 1AA4, 1AA5, 1AA6, 1AAS, 1AAL0, 1AAL2, 1AA14,
1AAL6, 1AAL7, 1AALS, 1AA20, 1AB14, 1AB18, 1AB25, 1AC3, 1AC22, 1ADA4,
1AD6, 1ADS, 1AD10, 1AD12, 1AD14, 1AD16, 1AD18, 1AD20, 1AD22, 1AD24,
1AF24, 1AF26, 1D15, 1D17, 1E17
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4.2 GPIO Multiplex Function

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

H:l:l] NOTE

(1) For each GPIO, Function0 is input function; Functionl isoutput function; Function10 to Function13 are reserved.

(2) If 12S3 needs to be used, please ensure that the peripheral devices connected to 12S3 signals will not be used with eDP and HDMI interfaces
simultaneously. If you have any question, please contact Allwinner FAE.

(3) If 1254 needs to be used, please ensure that the peripheral devices connected to 1254 signals will not be used with eDP interfaces simultaneously.
If you have any question, please contact Allwinner FAE.

4,2.1 PortB

Table 4-31 Port B Multiplex Function

Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6 Function7 | Function8 | Function9 | Functionl4
PBO 11O UART2-TX UARTO-TX SPI12-CS0 DolERIG- LCDO-DO JTAG-MS PB-EINTO
LCD-TE1
PB1 1/O UART2-RX UARTO-RX | SPI2-CLK LCDO-D1 JTAG-CK PB-EINT1
PB2 1/O UART2-RTS SPI2-MOSI | HDMI-SCL LCDO-D8 JTAG-DO TWIO-SCK PB-EINT2
PB3 I/O UART2-CTS SPI2-MISO | HDMI-SDA | LCDO0-D9 JTAG-DI TWIO-SDA PB-EINT3
PB4 1/O PWMO0-0 12S0-MCLK | SPI12-CS1 HDMI-CEC LCDO-D16 TWI1-SCK PB-EINT4
PB5 I/O 12S0-BCLK | SPI2-CS2 PWMO-1 LCDO-D17 TWI1-SDA PB-EINTS
PB6 1/O CLK- [2S0-LRCK | SPI12-CS3 PWMOQ-2 PWMOQ-8 PB-EINT6
FANOUT1
PB7 I/O cLK- y [2S0-DIN1 PWMO0-9 OWAO-IN TWI1-SCK PB-EINT7
FANOUT2 DOUTO '
PB8 1/0 cLi- 12S0-DINQ o PVVI:/II-O OWAO-OUT TWI1-SDA PB-EINT8
FANOUT3 - DOUT1 2
PB9 1/O UART@?X 12S0-DIN2 T . PWM1-1 WATCHRGGE LCDO-D16 TWI8-SCK TWIO-SCK PB-EINT9
DOUT2 SIG
PB10 I/O UARTO-RX 12S0-DIN3 :)2381_3 PWM1-2 LCDO-D17 TWI8-SDA TWIO-SDA PB-EINT10
4.2.2 PortC
Table 4-32 Port C Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6 Function7 | Function8 | Function9 | Functionl4
PCO 1/0 NAND-WE SDC2:DS SDC3-DS PC-EINTO
PC1 I/O NAND-ALE | SDC2-RST SDC3-RST PC-EINT1
PC2 1/0 NAND-CLE SPI0-MQOSI | SPIFO-MOSI PC-EINT2
PC3 1/O NAND-CE1 SPIO-CSO SPIF0-CSO PC-EINT3
PC4 1/O NAND-CEOQ SPIO-MISO | SPIFO-MISO PC-EINT4
PC5 1/0 NAND-RE SDC2-CLK |"'SDC3-CLK PC-EINT5
PC6 1/O NAND-RBO | SDC2-CMD | SDC3-CMD PC-EINT6
PCT 1/0 NAND-RB1 SPI0-CS1 SPIF0-DQS PC-EINT7
PC8 1/O NAND-DQT7 | SDC2-D3 SDC3-D3 SPIFO-D7 PC-EINT8
PC9 1/0 NAND-DQ6 | SDC2-D4 SDC3-D4 SPIFO-D6 PC-EINT9
PC10 1/0 NAND-DQ5 | SDC2:b0 SDC3-D0 SPIF0-D5 PC-EINT10
PC11 1/O NAND-DQ4 | SDC2-D5 SDC3-D5 SPIF0-D4 PC-EINT11
PC12 1/0 NAND-DQS SPIO-CLK SPIFO-CLK PC-EINT12
PC13 1/O NAND-DQ3 | SDC2-D1 SDC3-D1 PC-EINT13
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Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6 Function7 | Function8 | Function9 | Functionl4
PC14 /O NAND-DQ2 | SDC2-D6 | SDC3-D6 PC-EINT14
SPIFO-
PC15 1/O NAND-DQ1 | SDC2-D2 SDC3-D2 SPI0-WP WP<SPIFO- PC-EINT15
D2>
SPIFO-
PCl6 1/0 NAND-DQO | SDC2-D7 SDC3-D7 SPI0-HOLD | HOLD<SPIFO- PC-EINT16
D3>
4.2.3 PortD
Table 4-33 Port D Multiplex Function
Pin Name !I'(:/pe Function2 | Function3 | Function4 | Function5 | Function6 Function7 | Function8 | Function9 | Functionl4
PDO 1/O LCDO0-D2 LVDS0-DOP | DSIO-DOP | EINK-DO PWMO0-0 PD-EINTO
PD1 1/0 LCDO-D3 LVDSO-DON., | DSIO-DON | EINK-D1 PWMO0-1 PD-EINT1
PD2 I/O LCDO-D4 LVDS0-D1P | DSIO-D1P EINK-D2 PWMO0-2 PD-EINT2
PD3 1/0 LCDO-D5 LVDSO-DIN | DSIO-DIN | EINK-D3 PWMOQ-3 PD-EINT3
PD4 1/O LCDO-D6 LVDS0-D2P | DSIO-CKP _{ EINK-D4 PWMO0-4 PD-EINT4
PD5 1/O LCDO-D7 LVDS0-D2N | DSIO-CKN | EINK-D5 PWMO0-5 PD-EINT5
PD6 I/O LCDO-D10 | LVDSO-CKP | DSIO-D2P EINK-D6 PWMO0-6 PD-EINT6
PD7 1/O LCDO-D11 | LVDSO-CKN | DSIO-D2N | EINK-D7 PWMO-7 PD-EINTTY
PD8 1/0 LCD0O-D12 | LVDSO-D3P | DSIO-D3P EINK-D8 PWMO0-8 PD-EINT8
PD9 1/O LCDO-D13 | LVDSO-D3N | DSIO-D3N | EINK-D9 PWMO-9 PD-EINTS
PD10 1/0 LCDO-D14 | LVDS1-DOP | DSI1-DOP EINK-D10 L AR PWM1-0 PD-EINT10
/DBI-CSX
PD11 I/0 LCD0-D15 | LVDS1-DON | DSI1-DON EINK—Dﬂ\‘ P CLE PWM1-1 PD-EINT11
= o /DBI-SCLK
PD12 1/O LCDO-D18 | LVDS1-DIP | DSI1-DIP | EINK-D12 SPILMOS] PWM1-2 PD-EINT12
/DBI-SDO
SPI11-MISO/DBI-
PD13 1/O LCD0-D19 | LVDS1-DIN | DSI1-DIN | EINK-D13 | SDI/DBI-TE/DBI- PWM1-3 PD-EINT13
DCX
PD14 1/O LCD0-D20 | LVDS1-D2P | DSI1-CKP | EINK-D14 SPIL-HOLD/DBI UART3-RTS PD-EINT14
DCX/DBI-WRX
PD15 1/O LCDO-D21 | LVDS1-D2N | DSI1-CKN | EINK-D15 | SPI1-CS1 UART3-CTS PD-EINT15
PD16 1/O LCD0-D22 | LVDS1-CKP~ | DSI1-D2P | EINK-OEH pTWI2-SCK UART3-TX PD-EINT16
PD17 I/O LCDO-D23 | LVDS1-CKN | DSI1-D2N | EINK-LEH | TWI2-SDA UART3-RX PD-EINT17
PD18 1/O LCDO-CLK { LVDS1-D3P | DSI1-D3P | EINK-CKH /S;;:VEP UART4-RTS PD-EINT18
PD19 1/O LCDO-DE LVDS1-D3N | DSI1-D3N | EINK-STH | PWM1-5 UART4-CTS PD-EINT19
PD20 1/0 LCDO- PSITRIG- TWIO-SCK | EINK-CKV | PCIE-CLKREQN UART4-TX TWI3-SCK PWMOQ-2 PD-EINT20
HSYNC LCD-TE1
LCDO- EINK-
PD21 I/O VSYNC TWIO-SDA MODE PCIE-WAKEN UART4-RX TWI3-SDA PWMO-3 PD-EINT21
PD22 1/0 PWMO-4 EINK-STV | PCIE-PERSTN TWIO-SCK | TWI2-SCK | PWM1-4 PD-EINT22
PD23 1/O PWMO0-5 PCIE-CLKREQN TWIO-SDA | TWI2-SDA | PWM1-5 PD-EINT23
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424 PortE
Table 4-34 Port E Multiplex Function
. . . . . . . . . Functionl
Pin Name | IO Type | Function2 Function3 Function4 Function5 Function6 | Function7 | Function8 | Function9 4
N\ Qr N\ Q> NS
NCSIO-
PEO I/O MCSIO-MCLK | CSIO-XHS SPI3-CSO UART6-TX PE-EINTO
HSYNC
NCSIO-
PE1 oD TWI2-SCK CSI1-XHS SPI3-CLK UART6-RX PE-EINT1
VSYNC
CSI0-XVS- NCSIO- UART6-
PE2 I/O TWI2-SDA SPI3-MOSI PE-EINT2
FSYNC PCLK RTS
CSI1-XVS- UART6-
PE3 1/0 TWI3-SCK PWMO0-0 SPI3-MISO NCSIO-D1 PE-EINT3
FSYNC CTS
UARTG6-
PE4 oD TWI3-SDA LEDC PWMO0-1 SPI3-CS1 NCSI0-DO i PE-EINT4
NCSI0- UARTG6-
PES5 1/O MCSI1-MCLK PWMO0-2 PE-EINT5
MCLK DSR
12S3- 12S3-
CLK- UARTG6-
PE6 1/O HDMI-CEC DINO<MUX- DOUT1<MUX- NCSI0-D2 PE-EINT6
FANOUT1 DTR
HDMI-EDP> HDMI-EDP>
12S3-
CLK-
PET7 1/0 HDMI-SCL BCLK<MUX- NCSIO-D3 | TWI11-SCK PE-EINTTY
FANOUT2
HDMI-EDP>
12S3-
CLK-
PES8 I/O HDMI-SDA LRCK<MUX- NCSIO-D4 | TWI11-SDA PE-EINT8
FANOUT3
HDMI-EDP>
12S3-
TCON- !
PES I/O MCSI2-MCLK MCLK<MUX- >\‘ NCSIO-D5 UART6-RI PE-EINTS
FSYNCO
’ HDMI-EDP>.
y 12S3- 12S3-
TCON- UART1-
PE10 1/O TWI4-SCK DIN3<MUX- DOUT3<MUX- NCSI0-D6 PE-EINT10
FSYNC1 RTS
HDMI-EDP> HDMI-EDP>
12S3- 12S3-
PCIE- UART1-
PE11l 1/0 TWI4-SDA SPI13-MISO DIN2<MUX- DOUT2<MUX- NCSIO-D7 PE-EINT11
CLKREQN CTS
HDMI-EDP> HDMI-EDP>
12S3- 12S3- oCIE
PE12 I/O SPI3-CSO DOUTO<MUX- | DIN1<MUX- WAKEN UART1-TX PE-EINT12
HDMI-EDP> HDMI-EDP>
PCIE-
PE13 I/0 SPI3-CLK UART1-RX PE-EINT13
PERSTN
PCIE-
PE14 I/O SPI3-MOSI PWM1-8 IR-RX TWI9-SCK PE-EINT14
CLKREQN
PE15 1/O SPI3-CS1 PWM1-9 IR-RX TWI9-SDA PE-EINT15
42,5 PortF
Table 4-35 Port F Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6é | Function7 | Function8 | Function9 | Functionl4
PFO 1/0 SDC0-D1 JTAG-MS UART5-RTS | TWI2-SCK PF-EINTO
PF1 1/O SDCO-CMD | JTAG-DO PF-EINT1
PF2 I/O SDCO-CLK UARTO-TX PF-EINT2
PF3 1/O SDCO0-DO JTAG-DI UARTS5-CTS | TWI2-SDA PF-EINT3
PF4 I/O SDCO-D3 UARTO-RX UART5-RX PF-EINT4
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Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6é | Function7 | Function8 | Function9 | Functionl4
PF5 1/O SDCO0-D2 JTAG-CK UART5-TX PF-EINTS
PF6 /0 PF-EINT6
4.2.6 PortG
Table 4-36 Port G Multiplex Function
Pin @ne 10 Type Func@&wz Function3 Functi@ﬁ4 Function5 Functi@% Function7 Functio@ Function9 Function@@
PGO I/O SDC1-CLK LCDO-DO PWM1-1 PG-EINTO
PG1 1/O SDC1-CMD | LCDO0O-D1 PWM1-2 PG-EINT1
PG2 1/O SDC1-DO LCDO-D8 PWM1-3 PG-EINT2
PG3 1/O SDC1-D1 LCDO-D9 PWM1-4 PG-EINT3
PG4 1/O SDC1-D2 LCD0-D16 PWM1-5 PG-EINT4
PG5 I/O SDC1-D3 LCDO-D17 PWM1-6 PG-EINT5
PG6 1/O UART1-TX UART4-TX PWM1-7 PG-EINT6
PGT I/O UART1-RX UART4-RX PWM1-8 PG-EINTY
PG8 1/O UART1-RTS | UART4-RTS | UARTS5-TX TWIO-SCK PG-EINTS8
PG9 1/O UART1-CTS | UART4-CTS | UART5-RX TWIO-SDA PG-EINT9
PG10 I/O [12S1-MCLK cLi PWM1-9 DMIC-CLK PG-EINT10
FANOUTO
PG11 1/O [2S1-BCLK | TWI12-SCK | TWIS-SCK PMIC- HDMI-CEC PG-EINT11
DATA3
PG12 I/O [2S1-LRCK | TWI12-SDA | TWIS-SDA MY HDMI-SCL PG-EINT12
DATA2
PG13 1/O 251 12S1-DIN1 TWI6-SCK P HDMI-SDA PG-EINT13
DOUTO ! DATAL
PG14 /0 1251-DINO - ggt-n TWI6—SDA\<) \ B/'I'T'i'o PG-EINT14
> @
4.2.7 PortH
Table 4-37 Port H Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 Function6 | Function7 | Function8 | Function9 | Functionl4
. RGMII0-
PHO I/O TWIO-SCK DOUT2 1252-DIN2 RXD1/RMIIO- TWI3-SCK SPI1-HOLD PH-EINTO
RXD1
So. RGMII0-
PH1 1/O TWIO0-SDA e 1252-DIN3 RXDO/RMII0- TWI3-SDA SPI1-WP PH-EINT1
RXDO
RGMII0-
PH2 1/O TWI1-SCK 12S2-MCLK | RXCTL/RMIIO- SPI1-CS1 PH-EINT2
CRS-DV
RGMII0-
PH3 1/0 TWI1-SDA 12S2-BCLK | CLKIN/RMIIO- SPI1-MISO PH-EINT3
RXER
RGMII0-
PH4 I/O UART3-TX SPI2-CS3 [2S2-LRCK | TXD1/RMIIO- SPI1-CSO PH-EINT4
TXD1
e RGMII0-
PH5 1/O UART3-RX 1252-DIN1 DOUTO TXDO/RMIIO- SPI1-MOSI PH-EINTS5
TXDO
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Pin Name |10 Type Function2 | Function3 | Function4 | Function5 Function6 | Function7 | Function8 | Function9 | Functionl4
RGMII0-
12S2-
PH6 I/O UART3-RTS DOUTL 12S2-DINO TXCK/RMIIO0- SPI1-CLK PH-EINT6
TXCK
RGMII0-
DSI-TRIG-
PH7 1/O UART3-CTS. | SPI2-CS2 TXCTL/RMIIO- PH-EINT7
LCD-TE1
TXEN
PH8 I/O DMIC-CLK SPI2-CLK RGMII0-MDC PH-EINT8
DMIC-
PH9 1/0 SPI12-CS0 RGMII0-MDIO PH-EINT9
DATAO
RGMII0-
DMIC-
PH10 1/0 SPI12-MOSI RXD3/RMII0- PH-EINT10
DATA1
NULL
RGMII0-
DMIC-
PH11 I/O SPI2-MISO RXD2/RMII0- PH-EINT11
DATA2
NULL
RGMII0-
DMIC-
PH12 1/O SPI2-CS1 RXCK/RMII0- PH-EINT12
DATA3
NULL
RGMII0-
PH13 1/O UARTS5-TX TXD3/RMIIO- | TWIT-SDA PH-EINT13
NULL
RGMII0-
PH14 1/0 UART5-RX TXD2/RMIIO- TWIT-SCK PH-EINT14
NULL
DSI-TRIG- RGMII0-EPHY-
PH15 1/0 UART5-RTS | LEDC 1 PH-EINT15
LCD-TE1 25/50M
PH16 1/O UART5-CTS IR-TX PH-EINT16
5
>Q<> <
4.2.8 PortJ
Table 4-38 PJ Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6é | Function7 | Function8 | Function9 | Functionl4
PJ22 1/0 PWM1-4 UART3-TX | UART2-RTS | TWI7-SCK | TWI3-SCK | TWI11-SCK | LCDO-D8 PJ-EINT22
PJ23 1/O PWM1-5 UART3-RX UART2-CTS | TWI7-SDA TWI3-SDA TWI11-SDA | LCDO-D9 PJ-EINT23
PJ24 1/O PWM1-6 UART4-TX TWI4-SCK SPI3-CLK PJ-EINT24
PJ25 1/O PWM1-7 UART4-RX TWI4-SDA SPI3-MQOSI PJ-EINT25
PJ26 1/O PWM1-8 UART4-RTS | UART2-TX TWI5:SCK SPI3-MISO | LCD0-D16 PJ-EINT26
DSI-TRIG-
PJ27 1/O PWM1-9 UART4-CTS | UART2-RX LCD-TEL TWI5-SDA SPI3-CSO LCDO-D17 PJ-EINT27
429 PortK
Table 4-39 PK Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 Function5 Function6 | Function7 | Function8 | Function9 | Functionl4
1254-
UART6- NCSI1-
PKO 1/0 MCSIA-DON BCLK<MUX- HDMI-CEC TWI1-SDA PK-EINTO
DCD HSYNC
EDP>
1254-
UART6- NCSI1-
PK1 /O MCSIA-DOP MCLK<MUX- HDMI-SCL TWI1-SCK PK-EINT1
DSR VSYNC
EDP>
UART6- 1254- NCSI1-
PK2 1/O MCSIA-D1IN HDMI-SDA TWI5-SDA PK-EINT2
DTR LRCK<MUX- PCLK
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Pin Name |10 Type Function2 | Function3 | Function4 Function5 Function6 | Function7 | Function8 | Function9 | Functionl4
EDP>
1254- 1254- NCSIT
PK3 1/O MCSIA-D1P | UART6-RI DINO<MUX- DOUT1<MUX- | TWI5-SCK MCLIE PK-EINT3
EDP> EDP>
PCIE 1254 1254
PK4 1/0 MCSIA-CKN WAKEN DOUTO<MUX- | DIN1<MUX- SPI3-CSO NCSI1-D15 PK-EINT4
EDP> EDP>
PCIE-
PK5 1/0 MCSIA-CKP PWM1-8 PWM1-9 SPI3-CLK NCSI1-D14 PK-EINTS
CLKREQN
PK6 1/O MCSIA-D2N | TWI2-SCK UART4-TX UART2-RTS SPI3-MOSI | NCSI1-D13 PK-EINT6
PKT 1/0 MCSIA-D2P | TWI2-SDA UART4-RX UART2-CTS SPI3-MISO | NCSI1-D12 PK-EINT7
MCSI0-
PK8 1/O MCSIA-D3N MCLK UART4-RTS UART2-TX SPI3-CS1 NCSI1-D11 PK-EINTS8
MCSI2:
PK9 1/0 MCSIA-D3P MCLK UART4-CTS UART2-RX NCSI1-D10 PK-EINT9
PK10 1/0 MCSIB-DON { UART6-TX PWMO-3 NCSI1-D9 PK-EINT10
PK11l 1/O MCSIB-DOP | UART6-RX PWMO0-4 NCSI1-D8 PK-EINT11
PK12 1/O MCSIB-DIN | UART6-RTS PWMO0-5 NCSI1-D7 PK-EINT12
PK13 1/0 MCSIB-D1P | UART6-CTS PWMO0-6 NCSI1-D6 PK-EINT13
PK14 I/0 MCSIB- PCIE- PWMO-7 NCSI1-D5 PK-EINT14
/ CKN PERSTN ) ' )
PK15 1/O MCSIB-CKP PWMO0-8 NCSI1-D4 PK-EINT15
PK16 1/0 MCSIB-D2N | TWI3-SCK UART2-TX PWMO0-9 NCSI1-D3 PK-EINT16
PK17 1/0 MCSIB-D2P | TWI3-SDA UART2-RX PWM1-0 NCSI1-D2 PK-EINT17
MCSI1- {
PK18 I/0 MCSIB-D3N -~ UART2-RTS P“WMl-l NCSI1-D1 TWI9-SCK PK-EINT18
| Mcsi2- by
PK19 1/O MCSIB-J%P MCLK UART2-CTS PWM1-2 NCSI1-DO | TWI9-SDA PK-EINT19
NCSI1-
PK20 1/O MCSIC-DON | TWI2-SCK | UART3-TX PWMO0-1 oCLK UART1-RTS PK-EINT20
NCSI1-
PK21 1/O MCSIC-DOP | TWI2-SDA UART3-RX PWMO0-2 MCLK UART1-CTS PK-EINT21
NCSI1-
PK22 1/0 MCSIC-DIN | TWI3-SCK UART3-RTS PWM1-6 UART1-TX PK-EINT22
HSYNC
NCSI1-
PK23 1/0 MCSIC-D1P | TWI3-SDA UART3-CTS PWML-7 UART1-RX PK-EINT23
VSYNC
MCSI0-
PK24 1/0 MCSIC-CKN MCLK PWMO0-6 TWI12-SCK TWI10-SDA PK-EINT24
MCSI1-
PK25 1/O MCSIC-CKP MCLK PWMO-7 TWI12-SDA TWI10-SCK PK-EINT25
4.2.10 Port L
Table 4-40 PL Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6 | Function7 | Function8 | Function9 | Functionl4
PLO 1/0 S-TWIO-SCK | S-TWI1-SCK | S-TWI2-SCK PL-EINTO
PL1 1/Q S-TWIO-SDA | S-TWI1-SDA | S-TWI2-SDA | S-IR-RX PL-EINT1
S-UART1- S-UARTO-
PL2 /0 S-TWI1-SDA S-PWMO-0 PL-EINT2
X TX
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Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6é | Function7 | Function8 | Function9 | Functionl4
S-UART1- S-UARTO-
PL3 1/O S-TWI1-SCK | S-IR-RX S-PWMO-1 PL-EINT3
RX RX
PL4 1/0 S-JTAG-MS | S-TWI2-SCK | S-SPI0-CSO | S-IR-RX S-PWMO0-2 PL-EINT4
PL5 1/O S-JTAG-CK | S=TWI2-SDA | S-SPIO-CLK S-PWMO-3 PL-EINTS5
S-UARTO- S-SPI0-
PL I -JTAG-D -IR-RX -PWMO0-4 PL-EINT
6 /O S-JTAG-DO . MOS S S 0 6
S-UARTO- S-SPI0-
PL7 I -JTAG-DI -PWMO- PL-EINT7
/O S-JTAG RX MO S 0-5
S-UART1-
PL8 1/0 S-TWI1-SCK X S-TWIO-SCK | S-TWI2-SCK | S-PWMO0-6 PL-EINTS8
S-UARTI-
PL9 I/O S-TWI1-SDA RX S-TWIO-SDA | S-TWI2-SDA | S-PWMO-7 PL-EINT9
S-UARTO- S-UART1-
PL10 I/O S-TWI2-SCK S-PWMO-8 PL-EINT10
X X
-UARTO- -UART1-
PL11 /O EXU 0 S-TWI2-SDA ;XU S-IR-RX S-PWMO0-9 PL-EINT11
S-UART1-
PL12 1/0 X S-TWI1-SCK | S-TWI2-SCK | S-IR-RX PL-EINT12
S-UART1-
PL13 1/O RX S-TWI1-SDA | S-TWI2-SDA PL-EINT13
4.2.11 PortM
Table 4-41 PM Multiplex Function
Pin Name |10 Type Function2 | Function3 | Function4 | Function5 | Function6é | Function7 | Function8 | Function9 | Functionl4
S-RJTAG-
PMO 1/0 S-JTAG-MS | S-SPI10-CSO . S-TWIL-SCK | S-PWMO0-2 | S-IR-RX PM-EINTO
)
S-RJTAG- 2
PM1 1/O S-JTAG-CK. |'S-SPI0-CLK S-TWI1-SDA | S-PWMO-3 PM-EINT1
¢ CK &
o S-SPI0- S-UARTO- S-UART1-
PM2 1/0 S-JTAG-DO S-PWMO-4 PM-EINT2
MOSI X X
S-SPI0- S-UARTO- S-UART1-
PM3 1/0 S-JTAG-DI S-PWMO0-5 PM-EINT3
MISO RX RX
S-UARTO- S-UART1-
PM4 1/O - S-TWI2-SCK | S-TWI1-SCK x S-PWMO0-0 S-IR-RX PM-EINT4
S-UARTO- S-UART1-
PM5 I/O RX S-TWI2-SDA | S-TWI1-SDA RX S-PWMO-1 S-IR-RX PM-EINT5
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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), pea

A1/0 (Analog Input/Output),

P (Power),

G (Ground)

43.1 DRAM
Table 4-42 DRAM Signal Description

Sigrk@ﬁmameﬁ Description!2! Q*@ Q*@\ Typel:!
SgA[S:O]—B DRAM Command Address[5:0] channel B 0
SCKP-B DRAM CK-P channel B 0
SCKN-B DRAM CK-N channel B 0]
SCA[5:0]-A DRAM Command Address[5:0] channel A 0
SCS0-A DRAM Chip Select Signal to the Memory Device for RANKO 0
SCS1-A DRAM Chip Select Signal to the Memory Device for RANK1 0
SCKP-A DRAM CK-P channel A o
SCKN-A DRAM CK-N channel A 0]
SATO DDRPHY Analog Debug Output o
SDTO DDRPHY Digital Debug Output 0
SCKEO-B DRAM Clock Enable Signal to the Memory Device for Channel B 0
SCKE1-B DRAM Clock Enable Signal to the Memory Device for Channel B 0
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- Signal Name!!! | Description!? N Typeld
SCS0-B DRAM Chip Select Signal to the Memory Device for RANKO o
SCS1-B DRAM Chip Select Signal to the Memory Device for RANK1 0
SCKEO-A DRAM Clock Enable Signal to the Memory Device for Channel B 0
SCKE1-A DRAM Clock Enable Signal to the Memory Device for Channel B 0
SRST DRAM Reset Signal to the Memory Device 0
WCKON-A LPDDRS Data Clock WCKO-N for channel A 0
WCKOP-A LPDDR5 Data Clock WCKO-P for channel A 0
SDQSI[3:0]P DRAM Active-High Bidirectional Data Strobes to the Memory Device | 1/0
SDQS[3:0]N DRAM Active-Low Bidirectional Data Strobes tothe Memory Device | I/O
SDQM[3:0] DRAM Data Mask Signal to the Memory Device 1/O
SDQ[31:0] DRAM Bidirectional Data Line to the Memory Device <. 11/0
WCK1P-A LPDDRS5 Data Clock WCK1-P for channel A e 0
WCKI1IN-A LPDDRS Data Clock WCK1-N for channel A 0
WCKOP-B LPDDRS5 Data Clock WCKO-P for channel B 0
WCKON-B LPDDRS Data Clock WCKO-N for channel B 0
WCK1P-B LPDDR5 Data Clock WCK1-P for channel B 0
WCKIN-B LPDDR5 Data Clock WCK1-N for channel B 0
520 DR,.AM ZQ Cfalib.ration(the signal connect§ to an external reference Al

resistor which is used to calibrate DRAM input/output buffer)

>§CC—DRAM Power Supply for DRAM PHY P
VCC-DRAML Power Supply for DRAM 10 P
VDD-DRAM Power Supply for DRAM CORE&PHY P
VDD18-DRAM 1.8V Power Supply for DRAM PHY PLL P

4.3.2 System Control

Table 4-43 System Control Signal Description

Signal Namel!! | Description!? Typet!
FEL Boot Select I
JTAG-SEL JTAG output select I
TEST Enable test mode I
NMI Non-Maskable Interrupt /0, OD
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- Signal Name!!! | Description!? N Typeld
RESET Reset Signal (Low Active) 1/0, 0D
\é\:gTCHDOG— Watchdog Restart Signal 0
VCC-EFUSE Power Supply for eFuse P
4.3.3 RTC
Table 4-44 RTC Signal Description
Signal N@meﬁ Description!? S S Typet!
X32KIN Clock Input of 32.768 kHz Crystal Al
X32KOUT Clock Output of 32.768 kHz Crystal AO
X32KFOUT 32.768 kHz clock Fanout 'AO,0D
VCC-RTC Power Supply for RTC P
RTC-VIO Digital Power Supply for RTC | P
434 PLL
Table 4-45 PLL Signal Description
Signal Name!!! | Description!? Typel!
CPU-PLLTEST CPU PLL Test Signal AO, OD
PLLTEST Other PLLS’ Test Signal AO, 0D
S
4.3.5 B%xo
Table 4-46 DCXO Signal Description
Signal Name!! %escriptionﬁ <>Q QQ Typet!
DXIN Digital Compensated Crystal Oscillator Input Al
DXOUT Digital Compensated Crystal Oscillator Output AO
REFCLK-OUT Digital Compensated Crystal Oscillator Clock Fanout AO
WREQIN Request signal of REFCLK-OUT I
Digital Compensated Crystal Oscillator (DCXO) Power Supply,
VCC-DCXO COMBO_PHY_SERDES REFCLK, and COMB1_PHY_SERDES P
REFCLK
VCC-DCX01 DCXO Reference Voltage 1 P
VCC-DCX02 DCXO Reference Voltage 2 P
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4.3.6 Clock Select
Table 4-47 Clock Select Signal Description
Signal Name!!! <D%scriptionﬁ QQ Typel
CK-SELO Crystal Frequency Indicator Bit0 I
CK-SEL1 Crystal Frequency Indicator Bitl I
4.3.7 SMHC
Table 4-48 SMHC Signal Description
Signal\g%\rfnem Description!Z @9\’ @\9\ Typel!
SDCO-CLK Clock for SD Card 0
SDCO-CMD Command Signal for SD Card /O, OD
SDCO0-D[3:0] Data Input and Output for SD Card I/O
SDC1-CLK Clock for SDIO WIFI » 0]
SDC1-CMD Command Signal for SDIO WIFI /O, 0D
SDC1-D[3:0] Data Input and Output for SD Card I/O
SDC2-DS Data Strobe for eMMC I
SDC2-RST Reset for eMMC 0
SDC2-CLK Clock foreMMC 0
SDC2-CMD Command Signal foreMMC /O, 0D
SDC2-D[7:0] Data Input and Output for SD Card I/O
'SDC3-DS Data Strobe foreMMC |
SDC3-RST Reset for eMMC 0
SDC3-CLK Clock for eMMC 0
SDC3-CMD Command Signal foreMMC 1/0, 0D
SDC3-D[7:0] Data Input and Output for SD Card I/O
43.8 UFS
Table 4-49 UFS Signal Description
Signal\gg\rfnem Description!Z @9\’ @\9\/ Typet!
UFS-TX0-P UFS Lane 0 differential output data signal AO
UFS-TX0-N UFS Lane O differential output data signal AO
UFS-RX0-P UFS Lane 0 differential input data signal Al
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- Signal Name!!! | Description!? N Typeld
UFS-RX0-N UFS Lane 0 differential input data signal Al
UFS-TX1-P UFS Lane 1 differential output data signal AO
UFS-TX1-N UFS Lane 1 differential output data signal AO
UFS-RX1-P UFS Lane 1 differential input data signal Al
UFS-RX1-N UFS Lane 1 differential input data signal Al
UFS-REXT UFS Reference resistance AO
UFS-REFM UFS Differential input clock signal Al
UFS-REFP UFS Differential input clock signal Al
UFS-RST-N UFS Hardware reset signal, active low oD
VDD-UFS Power Supply for UFS controller P
VCC12-UFS Power Supply for UFS 3.x CORE P
VCC-UFS Power Supply for UFS 3.x 10 p P

4.3.9 RAW NAND Flash

Table 4-50 RAW NAND Flash Signal Description
Signal Name!!! | Description!? Typel!
NAND-WE Nand Flash Write Enable 0
NAND-ALE Nand Flash Address Latch Enable 0
NAND-CLE Nand Flash Command latch Enable 0
NAND-CE[1:0] Nand Flash Chip Select 0
NAND-RE Nand Flash Read Enable 0
NAND-RB[1:0] Nand Flash Ready/Busy Status Indicator Signal I
NAND-DQ[7:0] Nand Flash Data Bit /O

4.3.10 SPI Flash

Table 4-51 SPI Flash Signal Description
Signal Name!!! | Description!? Typet!
SPIFO-MOSI SPI Master Data Out, Slave Data In /O
SPIF0-CSO SPI Peripheral Chip Select Signal, Low Active 0
SPIFO-MISO SPI Master Data In, Slave Data Out /O
SPIFO-DQS Data Strobe Signal I
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- Signal Name!!! | Description!? N Typeld

SPI Master Mode Data Input in octal mode.
SPIFO-D[7:4] ' ' /0
Insingle/dual/quad mode, this port should stay low.

SPIFO-CLK SPI Master Mode Clock Output 0
SPIFO- SPI Write Protect, Low Active /O
WP/SPIF0-D2 ’

SPIFO-

HOLD/SPIF0-D3 SPI Hold Signal I/O

4.3.11 E-ink
Table 4-52 E-ink Signal Description
Signal Name!!! Descrip'@'@nﬁ QQ TQ%e@
EINK-CKH Eink Clock Source Driver < 0
EINK-CKV Eink Clock Gate Driver e 0
EINK-STH Eink Start Pulse Source Driver 0
EINK-STV Eink Start Pulse Gate Driver 0
EINK-LEH Eink latch Enable Source Driver 0
EINK-OEH Eink Output Enable Source Driver 0
EINK-MODE Eink Output Mode Selection Gate Driver 0
EINK-D{15:0] Eink Data Signal Source Driver 0
4.3.12 RGB
Table 4-53 RGB Signal Description
Signal Name!! @%scriptionﬁ Q<> Q<> Typet!
LCDO0-D[23:0] LCD Data Input/Output 1/O
LCDO-CLK LCD Clock 0]

The pixel data are synchronized by this clock

LCDO-DE LCD Data Output Enable 0

LCD Horizontal Sync
LCDO-HSYNC 0
It indicates one new‘scan line

LCD Vertical Sync
LCDO-VSYNC 0
It indicates‘one new frame
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- Signal Name!!! | Description!? N Typeld
lg\(()NNC_[I:O] Frame Sync for TCON and sensor 0]
4.3.13 LVDS
Table 4-54 LVDS Signal Description
Signal Name!!! | Description!? Typel
LVDSO0-D[3:0]P | LVDSO Positive Port of Data Channel [3:0] AO
LVDSO0-D[3:0]N | LVDSO Negative Portiof Data Channel [3:0] AO
LVDSO0-CKP LVDSO Positive Port of Clock AO
LVDS0-CKN LVDSO Negative Port of Clock AO
LVDS1-D[3:0]P | LVDS1 Positive Port of Data Channel[3:0] AO
LVDS1-D[3:0]N | LVDS1 Negative Port of Data Channel [3:0] | AO
LVDS1-CKP LVDS1 Negative Port of Clock | AO
LVDS1-CKN LVDS1 Positive Port of Clock AO
VCC-LVDS Power supply for LVDS P
4.3.14 MIPI DSI

Table 4-55 MIPI DSI Signal Description

7/ /

&V

Sign@ﬁkﬁ;mem Description!Z Q@\\ & Typel!
@§IO—CKN DSI0 Differential Clock Negative Signal AO
DSIO-CKP DSI0 Differential Clock Positive Signal AO
DSIO-D3N DSIO0 Differential Data 3 Negative Signal AO
DSI0-D2N DSIO Differential Data 2 Negative Signal AO
DSIO-DIN DSIO0 Differential Data 1 Negative Signal AO
DSI0-DON DSIO Differential Data 0 Negative Signal Al/O
DSI0-D3P DSI0 Differential Data 3 Positive Signal AO
DSI0-D2P DSIO0 Differential Data 2 Positive Signal AO
DSI0-D1P DSI0 Differential Data.1 Positive Signal AO
DSI0-DOP DSIO0 Differential Data 0 Positive Signal Al/O
DSI1-CKN DSI1 Differential Clock Negative Signal AO
DSI1-CKP DSI1 Differential Clock Positive Signal AO
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- Signal Name!!! | Description!? N Typeld
DSI1-D[3:0]N DSI1 Differential Data[3:0] Negative Signal AO
DSI1-D[3:0]P DSI1 Differential Data[3:0] Positive Signal AO
DSI-TRIG-LCD- . .

TE1L Screen Trigger Signal Al
4.3.15 HDMI

Table 4-56 HDMI Signal Description
Signal N@meﬁ Description!? S S Typet!
HTXOP HDMI Positive TMDS Differential Line Driver Data0 Output AO
HTXON HDMI Negative TMDS Differential Line Driver Data0 Output AO
HTX1P HDMI Positive TMDS Differential Line Driver Datal Output AO
HTX1IN HDMI Negative TMDS Differential Line Driver Datal Output .~ | AO
HTX2P HDMI Positive TMDS Differential Line Driver Data2 Outpu{ AO
HTX2N HDMI Negative TMDS Differential Line Driver Data2 Output AO
HTXCP HDMI Positive TMDS Differential Line Driver Clock Output AO
HTXCN HDMI Negative TMDS Differential Line Driver Clock Output AO
SEEL/HDMI_ HDMI Serial Clock oD
HSDA/HDMI- * '

SDA HDMI Serial Data oD
ESEUHDML HDMI Consumer Electronics Control oD
HHPD HDMI Hot Plug Detection Signal Al
HREXT HDMI Reference Resistance AO
VCC18-HDMI 1.8V Analog Supply for HDMI 10 P
VDDO8-HDMI 0.8V HDMI Digital Power Supply P

4.3.16 MIPI CSI

Table 4-57 MIPI CSI Signal Description

N N N
Si@@l Namel! | Description? < < Typel!
MCSIA-D[3:0]N | MIPI CSI Controller A Data[3:0] Negative Signal Al
MCSIA-D[3:0]P | MIPI CSI Controller A Data[3:0] Positive Signal Al
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- Signal Name!!! | Description!? N Typeld
MCSIA-CKN MIPI-CSI Controller A Clock Negative Signal Al
MCSIA-CKP MIPI CSI Controller A Clock Positive Signal Al
MCSIO-MCLK Master Clock for MIPI Sensor 0
MCSIB-D[3:0]N | MIPI CSI Controller B Data[3:0] Negative Signal Al
MCSIB-D[3:0]P | MIPI CSI Controller B Data[3:0] Positive Signal Al
MCSIB-CKN MIPI CSI Controller B Clock Negative Signal Al
MCSIB-CKP MIPI CSI Controller B Clock Positive Signal Al
MCSI1-MCLK Master Clock for MIPI Sensor 0
MCSIC-D[1:0]N | MIPI CSI Controller C Data[1:0] Negative Signal Al
MCSIC-D[1:0]P | MIPI CSI-Controller C Data[1:0] Positive Signal Al
MCSIC-CKN MIPI CSI Controller C Clock Negative Signal Al
MCSIC-CKP MIPI CSI Controller C Clock Positive Signal o Al
MCSI2-MCLK Master Clock for MIPI Sensor 0
VCC-MCSI Power supply for MIPI CSI P

4.3.17 Parallel CSI

Table 4-58 Parallel CSI Signal Description
Signal‘\&{?meﬂ Description’? @9\/ \@9\/ Typel
NgSIO—MCLK Parallel CSI Master Clock 0
‘NCSI0-PCLK Parallel CSI Pixel Clock I
NCSIO-HSYNC Parallel CSI'Horizontal Synchronous I
NCSIO-VSYNC Parallel CSl Vertical Synchronous I
NCSIO-D[7:0] Parallel CSI Data Bit I
NCSI1-PCLK Parallel CSI Pixel Clock 0
NCSI1-MCLK Parallel CSI Master Clock I
NCSI1-HSYNC Parallel CSI Horizontal Synchronous I
NCSI1-VSYNC Parallel CSI Vertical Synchronous I
NCSI1-D{15:0] Parallel CSI Data Bit I
CSI0-XHS Sensor External Hsync I/O
CSI1-XHS Sensor External Hsync l/O
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- Signal Name!!! | Description!? N Typeld
E;'(ON?VS‘ CSl Vertical SYNC/Frame SYNC /0
E;I(L)évs CSl Vertical SYNC/Frame SYNC /O
4.3.18 12S5/PCM
Table 4-59 12S/PCM Signal Description
Signal Ng\r/neﬁ Description'? N N Typet!
12S0-MCLK 12S0 Master Clock 0
[250-BCLK [2S0/PCM0 Bit Rate Clock I/O
[2S0-LRCK 12S0/PCMO0 Sample Rate Clock/Sync [/O
[2S0-DOUT[3:0] 12S0/PCMO Serial Data Output Channel [3:0] 0
[2S0-DIN[3:0] 12S0/PCMO Serial Data Input Channel [3:0] P [
12S1-MCLK 12S1 Master Clock 0
12S1-BCLK 12S1/PCM1 Bit Rate Clock I/O
[2S1-LRCK 12S1/PCM01Sample Rate Clock/Sync 1/O
[2S1-DOUT[1:0] 12S1/PCM1 Serial Data Output Channel [1:0] 0
[2S1-DIN[1:0] 12S1/PCM1 Serial Data Input Channel [1:0] [
12S2-MCLK 1252 Master Clock 0
1282-BCLK 12S2/PCM2 Bit Rate Clock 1/0
[2S2-LRCK 12S2/PCM2 Sample Rate Clock/Sync I/0
12S2-DOUT[3:0] 12S2/PCM?2 Serial Data Output Channel [3:0] 0
12S2-DIN[3:0] - <»| 12S2/PCM2 Serial Data Input Channel [3:0] [
12S3-
MCLK<MUX- 12S3 Master Clock 0
HDMI-EDP>
ﬁsa'lic[t:wx' 1253/PCM3 Bit Rate Clock 1/0
ES;‘I%ESE:MUX' 1253/PCM3 Sample Rate Clock/Sync /0
12S3-
DIN[3:0]<MUX- 12S3/PCM3 Serial Data Output Channel {3:0] 0
HDMI-EDP>
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Signal Name!!! | Description!”) N Typeld

12S3-
DOUT[3:0]<MUX- | 12S3/PCM3 Serial Data Input Channel [3:0]
HDMI-EDP>

1254-
MCLK<MUX- 254 Master Clock 0
EDP>

12S54-BCLK<MUX-

1254/PCM4 Bit Rate Clock 1/O
EDP>

12S4-LRCK<MUX-

EDP> 12S4/PCM4 Sample Rate Clock/Sync 1/0

|254-
DIN[1:0]<MUX- 12S4/PCM4 Serial Data Output Channel {1:0] 0
EDP>

1254-
DOUT[1:0]<MUX-"| 12S4/PCM4 Serial Data Input Channel [1:0] X I
EDP>

4.3.19 DMIC

Table 4-60 DMIC Signal Description

Signal Name!!! | Description!? Typel

DMIC-CLK Digital Microphone Clock Output 0

DMIC—DATAB:O] Digital Microphone Data Input I
>

4.3.20 OWA
Table 4-61 OWA Signal Description
Signal Name!!! | Description Typet!
OWAO-IN One Wire Audio Input I
OWAO0-OUT One Wire Audio Output 0

4.3.21 USB2.0 DRD
Table 4-62.USB2.0 DRD Signal Description

ional Name!! intion? < 3 )
SI&@I Namel! | Description® & Typel!
USB0-DM USBO Data Signal DM Al/O
USBO-DP USBO Data Signal DP Al/O
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- Signal Name!!! | Description!? N Typeld
USBO-REXT USBO External Reference Resistor Al/O
VDD08-USB 0.8V Power Supply for USB0 and USB1 10 P
VCC33-USB 3.3V Power Supply for USB0 and USB1 10 P
VCC33-18-USB | 3.3V/1.8V Power Supply for USB0O and USB1 IO P

4.3.22 USB2.0 Host

Table 4-63 USB2.0 Host Signal Description

Signal‘&NS\r’neB Description? w@\’ @\9\’ Typel:!
USB1-DM USB1 Data Signal DM Al/O
USB1-DP USB1 Data Signal DP Al/O
USB1-REXT USB2.0 External Reference Resistor Al/O
4.3.23 USB2.0 PHY o
Table 4-64 USB2.0 PHY Signal Description
Signal Name!!! | Description!? Typet!
USB2-DM USB2_U2 Data Signal DM Al/O
USB2-DP USB2_U2 Data Signal DP Al/O
USB2-REXT USB2_U2 External Reference Resistor Al/O
L%C%'USBZ' 3.3V Power Supply for USB2_U2 10 P
\622321128' 3.3V/1.8V Power Supply for USB2_U2 10 P
4.3.24 COMBO-PHY—SEﬁDES
Table 4-65 COMBO-PHY-SERDES Signal Description
Signal Namel!l | Description!? Typet!
COMBO-TXO0P COMBO PHY Lane 0 differential Signal TX positive AO
COMBO-TXON COMBO PHY Lane 0 differential Signal TX negative AO
COMBO-TX1P COMBO PHY Lane 1l differential Signal TX positive Al/O
COMBO-TX1IN COMBO PHY Lane 1 differential Signal TX negative Al/O
COMBO-TX2P COMBO PHY Lane 2 differential Signal TX positive Al/O
COMBO-TX2N COMBO PHY Lane 2 differential Signal TX negative Al/O
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- Signal Name!!! | Description!? N Typeld
COMBO-TX3P COMBO PHY Lane 3 differential Signal TX positive AO
COMBO-TX3N COMBO PHY Lane 3 differential Signal TX negative AO
COMBO-REF-
CLKP COMBO PHY differential Signal reference clock positive Al/O
COMBO-REF-
CLKN COMBO PHY differential Signal reference clock negative Al/O
COMBO-CMN-
REXT COMBO PHY PMA external calibration resistor Al/O
AVDD-C-COMBO | Clean analog power for high speed clock applications P
AVDD-D-COMBO | Analog power for non-high speed clock and digital applications | P
AVDD-H-COMBO | High voltage power for the bias and parts of the PLL P

>Q
4.3.25 eDP1.4b/DP1.4 AUX PHY A
-

Table 4-66 eDP1.4b/DP1.4 AUX PHY Signal Description
Signal Name!!! | Description!? Typet!
EDP-AUXP AUX Channel Positive Input/Output Al/O
EDP-AUXN AUX Channel Negative Input/Output Al/O
AUX-HPD AUX hot plug detect input signal Al
AVDD-HPD-AUX | AUXHPD 3.3V highvoltage power supply P

<
4.3.26 (;@MBl-PHY—SERDES

Table 4-67 COMB1-PHY-SERDES Signal Description
Signal Name!!! | Description N - | Typel
COMB1-TXO0P COMBL1 PHY Lane 0 differential Signal TX positive AO
COMB1-TXON COMB1 PHY Lane 0 differential Signal TX negative AO
COMBI1-RX0P COMBL1 PHY Lane 0 differential Signal RX positive Al
COMB1-RXON COMBL1 PHY Lane 0 differential Signal RX negative Al
COMBI1-REF-
CLKP COMBL1 PHY differential Signal reference clock positive Al/O
COMBI-REF-
CERN COMBL PHY differential Signal reference clock negative Al/O
COMBI1-REXT COMBL PHY PMA external calibration resistor Al/O
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4.3.27 PCle3.0
Table 4-68 PCle3.0 Signal Description
Signal Name!!! <D%scriptionﬁ QQ QQ Typel
PCIE-CLKREQN | PCle Clock Request from PCle Peripheral I/O
PCIE-WAKEN PCle Wake Up 1/0
PCIE-PERSTN PCle Warm Reset 1/0
4.3.28 GMAC
Table 4-69 GMAC Signal Description
) ) )
Si@@%l Namel!) DescriptionEQ<> @Q Typell
RGMII0-
RXCK/RMIIO- RGMIIO Receive Clock
NULL N\
2
RGMIIO- RGMII0/RMII0 50MHz Reference Clock
TXCK/RMIIO- ' o /0
For RGMIl, 1O type is output; For RMII, 10 type is input.
TXCK
RGMIIO-
CLKIN/RMII0- RGMII 125M Reference Clock Input/RMII0 Receive Error
RXER
RGMII0-
RXCTL/RMIIO- RGMIIO Receive Control/RMII0 Carrier Sense Receive Data Valid I
CRS-DV
"RGMIIO-
TXCTL/RMIIO- RGMIIO Transmit Control/RMII0 Transmit Enable 0
TXEN
RGMIIO-MDC RGMII0 Management Data Clock 0
RGMII0-MDIO RGMII0 Management Data Input/Output 1/O
RGMIIO-EPHY-
GMAC PHY 25MHz or 50MHz Clock Output 0
25/50M
RGMII0-
RXDO/RMII0- RGMIIO/RMIIO Receive Data 0
RXDO
RGMIIQ-
RXD1/RMII0- RGMIIO/RMIIO Receive Data 1
RXD1
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- Signal Name!!! | Description!? N Typeld

RGMII0-
RXD2/RMII0- RGMIIO Receive Data 2
NULL

RGMII0-
RXD3/RMII0- RGMIIO Receive Data 3
NULL

RGMII0-
TXDO/RMIIO- RGMII0/RMII0 Transmit Data 0 0
TXDO

RGMII0-
TXD1/RMIIO- RGMII0/RMII0 Transmit Data 1 0
TXD1

RGMIIO-
TXD2/RMIIO0- RGMIIO Transmit Data 2 > |0
NULL =

RGMII0-
TXD3/RMIIO- RGMII0 Transmit Data 3 0
NULL

4.3.29 PWM

Table 4-70 PWM Signal Description

S\,\7\/ s@/

Sign@m;meﬁ Description? & Typet!
@WMO-[&O] Pulse Width Modulation Output Channel [9:0] /O
PWM1-[9:0] Pulse Width Modulation Output Channel [9:0] I/O
S-PWMO0-[9:0] Pulse Width Modulation Output Channel [9:0] 1/O
v
4.3.30 SPI
Table 4-71 SPI Signal Description
Signal Name!!! | Description!? Typet!
SPI0-CS[1:0] SPI0 Chip Select Signal, Low Active 1/O
SPIO-CLK SPI0 Clock Signal I/O
SPI0-MOSI SPI0 Master Data-Out, Slave Data In 1/0
SPI0-MISO SPI0 Master Data In, Slave Data Out /O
SPIO-WP SPI0O Write Protect, Low Active [/O
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- Signal Name!!! | Description!? N Typeld
SPI0-HOLD SPI0 Hold Signal 1/O
SPI11-CS[1:0] SPI1 Chip Select Signal, Low Active /O
SPI1-CLK SPI1 Clock Signal 1/O
SPI11-MOSI SPI1 Master Data Out, Slave Data In /O
SPI1-MISO SPI1 Master Data In, Slave Data Out 1/O
SPI1-WP SPI1 Write Protect, Low Active /O
SPI1-HOLD SPI1 Hold Signal 1/O
SPI12-CS][3:0] SPI2 Chip Select Signal, Low Active /O
SPI2-CLK SPI2 Clock Signal 1/O
SPI12-MOSI SPI2 Master Data Out, Slave Data In l/O
SPI2-MISO SPI2 Master Data In, Slave Data Out <. 11/0
SPI3-CS[1:0] SPI3 Chip Select Signal, Low Active e 1/0
SPI3-CLK SPI3 Clock Signal 1/O
SPI3-MOSI SPI3 Master Data Out, Slave Data In 1/0
SPI3-MISO SPI3 Master Data In, Slave Data Out 1/0
S-SPI0-CS0 S-SPI0 Chip Select Signal, Low Active /O
S-SPI0-CLK S-SPI0 Clock Signal 1/O
S-SPI0<MOSI S-SPI0 Master Data Out, Slave Data In 1/O
S-SPI0-MISO S-SPI0 Master Data In, Slave Data Out 1/O
>

4.3.31 DBI

Table 4-72 DBI Signal Description
Signal Name!!! | Description!? Typel!
DBI-CSX Chip Select Signal, Low Active /O
DBI-SCLK Serial Clock Signal I/O
DBI-SDO Data Output Signal /O
DBI-SDI Data Input Signal 1/O
DBI-TE Tearing Effect Input 1/O
DBI-DCX DCX pin is the select output signal of data and command. I/O
DBI-WRX When DBl operates in dual data lane format, the RGB666 format /0

2 can'use WRX to transfer data
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4.3.32 UART

Table 4-73 UART Signal Description
Signal Name!!! <D%scriptionﬁ QQ <><> Typel
UARTO-TX UARTO Data Transmitter O
UARTO-RX UARTO Data Receiver I
UART1-RTS UART1 Data Request to Send 0
UART1-CTS UART1 Data Clear to Send I
UART1-TX UART1 Data Transmitter 0
UART1<RX UART1 Data Receiver I
UART2-RTS UART2 Data Request to Send 0
UART2-CTS UART2 Data Clear to Send I
UART2-TX UART2 Data Transmitter >Q 0]
UART2-RX UART2 Data Receiver e I
UART3-RTS UART3 Data Request to Send 0
UART3-CTS UART3 Data Clear to Send I
UART3-TX UART3 Data Transmitter O
UART3-RX UART3 Data Receiver I
UART4-RTS UART4 Data Request to Send 0
UART4-CTS UART4 Data Clearito Send I
@RM—TX UART4 Data Transmitter 0
>UART4—RX UART4 Data Receiver I
UARTS5-RTS UARTS5 Data Request to Send 0
UART5-CTS UARTS5 Data Clear to Send I
UART5-TX UART5 Data Transmitter 0
UART5-RX UART5 Data Receiver I
UART6-RTS UARTG6 Data Request to Send 0
UART6-CTS UART6 Data Clear to Send I
UART6-TX UART6 Data Transmitter O
UART6:-RX UART6 Data Receiver I
UART6-DCD UART6 Line State of Data Carrier Detect I
UART6-DSR UARTG6 Line State of Data Set Ready I
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Signal Name!!! | Description!? N Typeld
UART6-DTR UART6 Data Terminal Ready 0
UART6-RI UARTS6 Line State of Ring Indicator I
S-UARTO-TX S-UARTO Data Transmitter 0
S-UARTO-RX S-UARTO Data Receiver I
S-UART1-TX S-UART1 Data Transmitter 0
S-UART1-RX S-UART1 Data Receiver I

4.3.33 TWI

Table 4-74 TWI Signal Description
gignal Namell Descripg@%ﬂ <>Q w%@
TWI[12:0]-SCK | TWIO Serial Clock Signal I/O
TWI[12:0]-SDA | TWIO Serial Data Signal /O
S-TWI[2:0]-SDA | S-TWIO Serial Data Signal /O
S-TWI[2:0]-SCK. | S-TWIO Serial Clock Signal /O

4.3.34 GPADC

Table 4-75 GPADC Signal Description
Signalmﬂg?neﬁ Description!2! Q\’ (Ag\’ Typel:!
BOOT-SEL-
@ﬁADCO-O General Purpose ADC Input Channel 0 for BOOT SELECT Al
ggﬁs([:)ol? General Purpose ADC Input Channel 1 for BOARD ID Al
zgﬁggolg General Purpose ADC Input Channel 2 for BOARD ID Al
GPADCO-3 General Purpose ADC Input Channel 3 Al
GPADCO0-4 General Purpose ADC Input Channel 4 Al
GPADCO0-5 General Purpose ADC Input Channel 5 Al
GPADCO-6 General Purpose ADC Input Channel 6 Al
VCM-ADC GPADC Reference Voltage 0.9V Al
VREFP-ADC GPADC Reference Voltage 1.8V P
VREFN-ADC GPADC Reference Ground G
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4.3.35 LRADC

Table 4-76 LRADC Signal Description

Signal Name!!! <D%scriptionﬂ QQ QQ Typel
LRADCO-0 Low Rate ADC Al
4.3.36 LEDC
Table 4-77 LEDC Signal Description
Signal Namel!! | Description!? Typet!
LEDC Intelligent Control LED Signal Output 0
4.3.37 IR-RX
Table 4-78 IR-RX Signal Description %
Signal Name!! ge?criptionﬁ <>Q \>Q Typet!
IR-RX Consumer Infrared Receiver I
S-IR-RX Consumer infrared receiver I
4.3.38 IR-TX
Table 4-79 IR-TX Signal Description
Signal Name!!! | Description!? NS NS Typel
IR-TX Consumer Infrared Transmitter 0
&
4.3.39 IBIAS
Table 4-80 IBIAS Signal Description
Signal Name!*! %escriptionﬁ < < Typet!
VCC-ADC Power Supply for GPADC P
AGND Analog Ground G
4.3.40 Power
Table 4-81 Power Signal Description
Signil\\ﬁa;mem Description'2 &\ﬁj \@7 Typet!
VDD-CPUS Power Supply for CPUS P
VDD-CPUB Power Supply for CPUB P
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- Signal Name!!! | Description!? N Typeld
VDD-CPUBFB CPUB Power Feedback Signal P
VDD-CPUL Power Supply for CPUL P
VDD-CPULFB CPUL Power Feedback Signal P
VDD-GPU Power Supply for GPU P
VDD-GPUFB GPU Power Feedback Signal P
VDD-VE Power Supply for VE P
VDD-SYS Power Supply for System P
VCC-PC Power Supply for RC P
VCC-PD Power Supply for PD P
VCC-PE Power Supply for PE P
VCC18-PF 1.8 V.Power Supply for PF ¥ 4
VCC-PG Power Supply for PG = P
VCC-PH Power Supply for PH P
VCC-PJ Power Supply for PJ P
VCC-PK Power Supply for PK P
VCC-PL Power Supply for PL P
VCC-PM Power Supply for PM P
VCC-10 Power Supply for {0 3.3V P

S
4.3.41 Interrupt

Table 4-82 Interrupt Signal Description

Signal Name!*! @%scriptionﬁ Typet!

PB-EINT[10:0]

Port B Interrupt

PC-EINT[16:0]

Port C Interrupt

PD-EINT[23:0]

Port D Interrupt

PE-EINT[15:0]

Port E Interrupt

PF-EINT[6:0]

Port F Interrupt

PG-EINT[14:0]

Port G Interrupt

PH-EINT[16:0]

Port H Interrupt

PJ-EINT[27:22]

Port J Interrupt

PK-EINT[25:0]

Port K'interrupt
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- Signal Name!!! | Description!? N Typeld
PL-EINT[13:0] Port L iInterrupt I
PM-EINT[5:0] Port M Interrupt [

4.3.42 CLK-FANOUT

Table 4-83 CLK-FANOUT Signal Description
Signal Name!!! | Description!? Typel
CLK-FANOUTO | Clock Fanout 0 0
CLK-FANOUT1 | Clock Fanout 1 0]
CLK-FANOUT2 | Clock Fanout 2 0
CLK-FANOUT3 | Clock Fanout 3 0

4.3.43 JTAG >Q

Table 4-84 JTAG Signal Description ’
Signal Name!!! | Description!? Typel!
JTAG-MS Arm® CPU JTAG Mode Selection I
JTAG-CK Arm® CPU JTAG Clock Signal I
JTAG-DO Arm® CPU JTAG Data Output 0
JTAG-DI Arm® CPU JTAG Data'Input I
S-RITAG-MS RISC-V JTAG Mode vSelect I
'S-RITAG-CK RISC-V JTAG Clock Signal |
S-JTAG-MS CPUS JTAG Mode Selection I
S-JTAG-CK CPUS JTAG Clock Signal I
S-JTAG-DO CPUS JTAG Data Output 0]
S-JTAG-DI CPUS JTAG Data Input I
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5 Electrical characteristics

5.1 Parameter Conditions

5.1.1 Minimum and Maximum Values

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

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

5.1.2 < Typical Values 2

Unless otherwise specified, the typical data are based on Ta =25 °C. They are give@%nly as design

guidelines. g

5.1.3 Temperature Definitions

e Ambient Temperature indicates the temperature of the surrounding environment.

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

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

e Recommended Operating Temperature indicates 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 thistemperature.
W/
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5.2 Absolute Maximum Ratings

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

A CAUTION

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

reliability:

Table 5-1 Absolute Maximum Ratings
Signal Name Des%gib?ion ©<> Min® Max® %nit
VDD-CPUS Power Supply for CPUS -0.3 12 |V
VDD-CPUB Power Supply for CPUB -0.3 12 v
VDD-CPUL Power Supply for CPUL -0.3 1.2 V
VDD-GPU Power Supply for GPU -0.3 1.2 v
VDD-SYS Power Supply for System -0.3 1.1 %
VCC-DRAM Power Supply for DRAM PHY -0.3 1.4 \Y
VCC-DRAML Power Supply for DRAM 10 0.27 1.1 V
VDD-DRAM Power Supply for DRAM CORE&PHY 0.3 1.1 v
><>
VDD18-DRAM 1.8 V.Power Supply for DRAM PHY PLL 1.674 1.98 v
VCC-EFUSE Power Supply for eFuse -0.3 2.1 v
VCC-RTC | Power Supply for RTC -0.3 2.1 v
RTC-VIO Digital Power Bypass for RTC -0.3 1.2 Y
VCC-DEXO Digital Compensated Crystal Oscillator 03 21 v

power Supply

VCC-DCXO01 DCXO Reference Voltage 1 -0.3 2.1 v
VCC-DCX02 DCXO Reference Voltage 2 -0.3 2.1 %
VDD-UFS Power Supply for UFS controller 0.744 0.88 v
VCC12-UFS Power Supply for UFS 3.x CORE -0.3 1.2 v
VCC-UFS Power Supply for UFS 3.x IO -0.3 2.5 v
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- Signal Name Description - | Min® Max “Unit
VCC-LVDS Power Supply for LVDS -0.3 2.1 V
VCC18-HDMI 1.8V Analog Supply for HDMI'10 -0.3 2.1 Y
VDDO08-HDMI 0.8 VHDMI Digital power Supply -0.3 1.2 %
VCC-MCSI Power Supply for MCSI -0.3 2.1 v
VCC33-USB2-U2 3.3V Power Supply for USB2_U2 IO -0.3 3.63 \Y
VCC33-18-USB2-

U2 3.3V/1.8V Power Supply for USB2_U2 10 | -0.3 3.63 %
VCC33-USB 3.3V Power Supply for USBO and USB1 10 | g 3 3.63 vV
3.3V/1.8V Power Supply for USBO and S
V -18-USB -0. : V
CC33-18-US USEL [0 0.3 363§

Clean Analog Power for High Speed Clock

AVDD-C-COMBO Applications 0.3 2.1 v
AVDD-HPD-AUX AUX'HPD 3.3V High Voltage Power Supply | -0.3 3.63 %
AVDD-D-COMBO Power Supply for COMBO AVDD DATA 0.744 0.88 \Y
avnll.coMBo \Ij;);ivaegreSupply for COMBO AVDD High 03 51 v
VREFP-ADC GPADC ReferenceVoltage -0.3 2.1 v
VCC-ADC Power Supply for GPADC -0.3 2.1 v
VDD-VE Power Supply for VE 0.744 1.1 Vv
VCC-PC Power Supply for PC -0.3 3.63 %
VCC-PD Power Supply for PD -0.3 3.63 v
VCC-PE | Power Supply for PE 0.3 3.63 v
VCC18-PF 1.8V Power Supply for PF -0.3 2.1 Y
VCC-PG Power Supply for PG -0.3 3.63 v
VCC-PH Power Supply for PH -0.3 3.63 v
VCC-PJ Power Supply for PJ -0.3 3.63 v
VCC-PK Power Supply for PK -0.3 3.63 %
VCC-PL Power Supply for PL -0.3 3.63 v
VCC-PM Power Supply for PM -0.3 3.63 V
VCC-10 Power Supply for 10 3.3V -0.3 3.63 v
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5.3

- Signal Name Description - | Min® Max(® “Unit
Human Body Model (HBM)® 12000 v
VESD(Z)
Charged Device Model (CDM)® +250 V
Latch-up I-test performance current- Pass
pulse injection on each 10 pin®
ILatch»up
Latch-up over-voltage performance
Pass

voltage injection on each 10 pin®

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

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

3) Level listed above is the passing level per ESDA/JEDEC JS-001-2023.

4) Level listed above is the passing level per ESDA/JEDEC JS-002-2022.

)

)

&

(

(

(5) Based on JESD78F, each deviceis tested with IO pin injection of 2200 mAat roo>m temperature.

(6) Based on JESDT8F, each device is tested with a stress voltage of 1.5 x'Vddmax at room
temperature.

Recommended Operating Conditions

The following table describes operating conditions of the device.

[[:_E]] NOTE

Logic functions and parameter values are not assured out of the range specified in the
rg&)mmended operating conditions.
>

Table 5-2 Recommended Operating Conditions

Signal Name “Description <>© Min Typ M%@ Unit
VDD-CPUS | Power Supply for CPUS TBD 0.8 TBD V
VDD-CPUB Power Supply for CPUB 0.8 0.8 1.05 v
VDD-CPUL Power Supply for CPUL 0.8 0.8 1.05 V
VDD-GPU Power Supply for GPU 0.8 0.8 0.96 \Y
VDD-SYS Power Supply for System 0.8 0.8 0.84 V

P S ly for LPDDR4/4X

OWer SUPPY T /4% 18D 1.1 TBD v

PHY
VCC-DRAM

P S ly for LPDDR5

Pa‘\’(ver Hppiytor TBD 105 | TBD v
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- Signal Name Description Min - Typ Max “Unit
Power Supply for LPDDR4 10 | TBD 0.8 TBD \Y

VCC-DRAML :DC;Dwer Supply for LPDDR4X TBD 06 26D v
Power Supply for LPDDR5 10 | TBD 0.5 TBD v
p for DRAM

VDD-DRAM ower Supply for TBD 0.8 TBD v
CORE&PHY

VDD18-DRAM 1.8V Power Supply for DRAM | L ) 18 TBD v
PHY PLL

VCC-EFUSE Power Supply for eFuse 1.62 1.8 1.98 %

VCC-RTC Power Supply for RTC 1.62 1.8 1.98 V

RTC-VIO Digital Power Bypass for RTC | TBD 0.9 TBD |V
Digital C ted Crystal B

VCC-DCXO Bl -OMpENSated =Sl 11780 |18 1818 |
Oscillator power Supply ~

VCC-DCXO1 DCXO Reference Voltage 1 1.782 1.8 1.818 V

VCC-DCX02 DCXO Reference Voltage 2 1.782 1.8 1.818 v

fi F

VDDAUFS Power Supply for UFS TBD 0.8 TBD v
controller

VCC12-UFS Power Supply for UFS 3.x TBD 12 TBD v
CORE

VCC-UFS Power Supply for UFS 3.x IO TBD 2.5 TBD V

>VCC-LVDS Power Supply for LVDS 1.71 1.8 1.89 \

VCC18-HDM| ll(‘JBV Analog Supply for HDMI | o 18 TBD v

.8V HDMI Digi

VDDO8-HDMI 08 ‘gital power TBD 0.8 TBD v
Supply

VCC-MCSI Power Supply for MCSI TBD 1.8 TBD Vv

veeazuspa-ua | 3V PowerSupplyforUSB3l | o 33 TBD v
DRD IO

V -18-USB2- 3V/1.8VP f

CC33-18:-US 3.3V/1.8V Power Supply for 8D 33 TBD v

u2 USB3.1DRD IO

vOD08-USB 0.8V Power Supply for USB2.0 TBD 0.8 TBD y
DRD IO and USB2.0 Host IO
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- Signal Name Description Min - Typ Max “Unit
VCC33-USB 3.3V Power Supply for USB2.0 18D 33 TBD v
DRD and USB2.0 Host 10 '
3.3V/1.8V Power Supply for
VC(C33-18-USB USB2.0 DRD and USB2.0 Host | TBD 3.3 TBD Vv
10
AVDD-C-ComBo | '€ Analog Powerfor High | 0.8 TBD v
Speed Clock Applications
AUX HPD 3.3V High Volt
AVDD-HPD-AUX BhYoTage 1 1pp 3.3 TBD v
Power Supply
P S ly for COMBO
AVDD-D-COMBO OWer SUpRyfor TBD 0.8 TBD v
AVDD DATA
P S ly for COMBO
AVDD-H-COMBO | | oo >UPPYY for TBD 1.8 TBDI |V
AVDD High Voltage <
VREFP-ADC GPADC Reference Voltage 1.782 1.8 1.818 \Y
VCC-ADC Power Supply for GPADC 1.782 1.8 1.818 V
VDD-VE Power Supply for VE TBD 0.8 TBD \Y
Digital GPIO C Power 2.97 33 3.63 \
VCC-PC 3.3V voltage
1.8V\voltage 1.62 1.8 1.98 v
Digital GPIO D Power 2.97 3.3 3.63 \Y
VCC-PD 3.3V voltage
? Digital GPIO E Power 2.97 3.3 3.63 v
VCC-PE 3.3V voltage
VCC18-PF <» | 1.8V Power Supply for PF 1.62 1.8 1.98 V
Digital GPIO G Power 2.97 33 3.63 v
VCC-PG 3.3Vvoltage
1.8V voltage 1.62 1.8 1.98 v
Digital GPIO H Power 2.97 33 3.63 v
VCC-PH 3.3V voltage
Digital GPIO J Power 2.97 33 3.63 V
VCC-PJ 3.3V voltage
VCC-PK 2.97 3.3 3.63 V
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- Signal Name Description Min - Typ Max “Unit
Digital GPIO K Power
3.3Vvoltage 1.62 1.8 1,98 V
1.8V voltage
Digital GPIO L Power 2.97 3.3 3.63 vV
VCC-PL 3.3Vvoltage
Digital GPIO M Power 2.97 3.3 3.63 v
VCC-PM 3.3V voltage
VCC-10 Power Supply-for VCCIO 2.97 33 3.63 V
5.4 GPIO Electrical Characteristics 2
Table 5-3 summarizesthe GPIO electrical characteristics of the device. >Q
Table 5-3 GPIO Electrical Characteristics e
(vCc-lo/vCC-PC/VCC-PD/VCC-PE/VCC18-PF/VCC-PG/VCC-PH/VCC-PJ/VCC-PK/VCC-PL/VCC-
PM)
Symbol | Parameter Min Typ Max Unit
Vi High-level Input Voltage 0.7*vCC - 1.1*VCC %
Vi Low-level Input Voltage -0.3 - 0.3*vCC %
PLO, PL1 « 2.82 4.7 6.58 kQ
S PCO,PC1, PC3,
9 15 21 kQ
© OutputPull- | peg, pe7, PF1, PF6
e P PG1, PG2, PG3
Resistance d ’ ? 19. 46.2 kQ
PG4, PG5 38 33 6
%A Other GPIOs 60 100 140 kQ
PLO, PL1 2.82 4.7 6.58 kQ
PCO, PC1, PC3
’ ’ ’ 9 15 21 kQ
OutputPull-" | pcg pc7, PF1, PF6
Rep down
Resistance | POL P62, PG3, 19.8 33 46.2 kQ
PG4, PG5
Other GPIQs 60 100 140 kQ
i High-level Input Current - - 10 uA
e Low-level Input Current - - 10 uA
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Symbol | Parameter Min | Typ |Max Unit
VCC-IO -
Von High-level Output Voltage 03 - VCC-IO %
VoL Low-level Output Voltage 0 - 0.2 %
loz Tri-state Output Leakage Current -10 - 10 uA
Cin Input Capacitance - - 5 pF
Cour Output Capacitance - - 5 pF

5.5 SMHC Electrical Characteristics

The SMHC electrical parameters are related to different supply voltage.

Figure 5-1 SMHC Voltage Waveform

Vn \ &
§
Veeq |
input I v I output
u ol high level
high level / | 1gheve
Vi ‘
undefined
Vi
input !
low level VoL output
. _w low]evel
Vss t
T%ﬁle 5-4 shows 3.3V SMHC electrical parameters.
‘Fable 5-4 3.3V SMHC Electrical Parameters
Symbol Paramete@Q Min <>Q Typ Max <>Q Unit
VDD Power voltage 2.7 - 3.6 V
Veco I/O voltage 2.7 3.6 v
Von Output high-level voltage | 0.75 * Ve - - %
VoL Output low-level voltage | - - 0.125*Veeq |V
Vin Input high-level voltage 0.625 * Ve - Vecg +0.3 v
Vi Input low-level voltage Vss — 0.3 - 0.25* VccQ \Y
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Table 5-5 shows 1.8 V SMHC electrical parameters.

Table 5-5 1.8 V SMHC Electrical Parameters

Symbol Param@@r Min ©<> Typ Max QQ Unit
VDD Power voltage 2.7 - 3.6 v
Veco I/O voltage 1.7 1.95 v
Von Output high-level voltage | Vccg - 0.45 - - Y
VoL Output low-level voltage | - - 0.45 v
Vin Input high-level voltage | 0.65 * Vccq W - Veeg + 0.3 v
Vie Input low-level voltage Vss - 0.3 - 0.35*Veeg@ |V
(1).0.7 * Vg for MMC4.3 or lower.
(2).0.3 * Vceq for MMCA4.3 or lower. S
L
5.6 GPADC Electrical Characteristics o

Table 5-6 lists the GPADC electrical characteristics.
Table 5-6 GPADC Electrical Characteristics

Parameter Min Typ Max Unit

ADC Resolution - 12 - bits
Full-scalelinput Range -~ | O - VCC-ADC v

Sampling Rate - - 1 MHz

(}gnversion Time - 13 - ADC Clock Cycles

5.7 LRADC Electrical Characteristics

The following table lists the LRADC electrical characteristics.
Table 5-7 LRADC Electrical Characteristics

Parameter Min Typ Max Unit
Power Supply - - VCC-ADC v
Power Reference - 1.35 - %
ADC Resolution - 6 - bits
Full-scale Input Range |1 LEVELBW v
Sampling Rate - - 2 kHz
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5.8

5.8.1

- Parameter Min Typ | Max Unit
. . ADC Clock
Conversion Time - 6 -
Cycles

(1) The maximum value of LEVELB is 1.286 V. For details, see the register description of
LRADC in A733_User_Manual.

External Clock Source Electrical Characteristics

High-frequency Crystal/Ceramic Resonator Characteristics

The high-frequency external clock can be supplied with a 26 MHz crystal resonator (oscillation
mode). The 26 MHz crystal resonator provides 26 MHz reference clock which is connected to the
DXIN and DXOUT terminals.

Table 5-8 High-frequency 26 MHz Crystal Requirements S
Symbol Paran}gfér <>Min Typ Max QO Unit
fxaem_in Crystal parallel resonance frequency | - 26 &< MHz

r fr n ility an
tCo?/esrt:;ceeg:; Sg (Slfab fand 5 . +50 ppm
Oscillation mode Fundamental -
Co Shunt capacitance @ - 6.5 - pF

(1) The 50 ppm frequency stability and tolerance can meet the requirement of the device. We
recommend selecting 20 ppm crystal.devices. If the REFCLK-OUT (26:MHz fanout) is used for Wi-Fi
chip, the crystal uses the recommended specification or the specified model for Wi-Fi chip.

(ﬁ The 6.5 pF is only a simulation value. The crystal shunt capacitance (CO) is given by the crystal
manufacturer.

Table 5-9 Crystal Circuit Parameters

Symbol | Parameter & &

C C: capacitance

C 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,,
and Cshunt-

The total load capacitance is C.=[(C1 * C5)/(C1 + C3)] + Cehunt.
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5.8.2

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

e Csuncisthecrystal shunt capacitance (Co) plusany mutual capacitance (Cgig + Cpes) Se€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-frequency 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. In addition, the relgvant clock
configuration needs to be turned on by the software. &

This device also can connect to a 32.768 kHz crystal resonator (oscillation mogie).>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 5-10 Low-frequency 32.768 kHz Crystal Circuit Characteristics

Symbol Parameter Min Typ Max Unit
fxaaK_in Crystal parallel resonance frequency | - 32.768 | - kHz
Crystal frequency stability and
< or {1 - - - ppm
S tolerance at 25°C W
Oscillation mode Fundamental -
Co Shunt capacitance @ - 1.1 - pF

(1) This device has no requirement for the 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.

(2) Thel.1pFisonly asimulation value. The crystal shunt capacitance (Co) is given by the crystal
manufacturer.
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5.9 Interface Timing Characteristics
5.9.1 Raw NAND Flash Interface Timing
Figure 5-2 Conventional Serial Access Cycle Timing (SAMO)
NDFC_CLE //
3 " le—ta—
NDFC_CE# \ / /
/]
NDFC_WE# — t14 41 /"
i/ﬂme\.;/ ‘E—
NDFC_RE#
13| K
NDFC_-ALE //
[ 110 — i
NDFC_RB# / ////
NDFC_IOx { D(0) X " Dl H—————
1/ i
Figure 5-3 EDO Type Serial Access after Read Cycle Timing (SAM1)
NDFC_CLE /]
|<—t3 — T le—+ta
NDFC_CE# \ Y /
/]
NDFC_WE# PR /1
—t12— sample
NDFC_RE# /_/
le—t13—
NDFC. ALE /]
|<— t10 — ////
NDFC_RB# / ///
NDFC_IOx { D(0) /’,//:X D(n-1) —
Figure 5-4 Exten@ng EDO Type Serial Access Mode Timing (SAM2)
NDFC_CLE /]
|<—t3—> I/
NDFC_CE# \ / /
1/
/]
NDFC_WE# — 114 /1
<—tl2—>| sample 0
NDFC_RE# ! \ /
fe—— 13—
NDFC_ALE /]
NDFC_RB# / 1"
//
NDFC_IOx ( o0 X %/ GE1)
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Figure 5-5 Command Latch Cycle Timing

— 1 e ]
NDFC_CLE / \
[ t3 Mle— t4—|
NDFC_CE# \ /
t t5 —>
NDFC_WE#
NDFC_RE#
— 7 ——l Ly
NDFC_ALE \ /
[ 8 e t9—]
NDFC_:10x ) 0O00QOOOOOONNXXIK~ COMMAND QXOOOOOOOCXKXXX
Figure 5-6 Address Latch Cycle Timing
NDFC_CLE [ L —
//
NDFC_CE# W 5 7 le—ta—s
«— |[t1I5—— /
NDFC_WE# — 6 — 7/
NDFC_RE# — 5 i
//
|<7 7T —— P <—tll—>|
NDFC_ALE / 7/ \
Je— t8 —»e— 19 y
NDFC 0N XXXXXRKRRRRR~ Adarta) Y7/, AT XXX
/
F\<ig<u re 5-7 Write Data to Flash Cycle Timing
NDFC_CLE [ 1 —
//
NDFC_CE# e 5 ] 7 e ta—
— 15— /
NDFC_WE# — t6 — 7/
NDFC_RE# — 5 i
//
e 7 ———» —t1—y
NDFC_ALE \ Vi /
e t8 —>e— 19 y
NDFC_I0x00Q00QR0ONXX D(0) X ;;L Din-1) YXXXXXX
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Figure 5-8 Waiting R/B# Ready Timing

NDFC_CLE __/ \ //

NDFC_CE# / /

NDFC_WE#  \__/ t14 7/

t12 t13
NDFC_RE N/
NDFC_ALE /
<t16>| .

NDFC_RB# \ /l

NDFC_ |0x CMD D(0)
Figure 5-9 WE# High to RE# Low Timing

>

NDFC_CLE __/ \ //

NDFC_CE# / /

NDFC_WE#  \__/ V4

|« t17 >|

NDFC_RE \ S\

NDFC_ALE //

NDFC_RB# /4

NDFC_IOx CMD D(0]
\<\\,
Figure 5-10 RE# High to WE# Low Timing

NDFC_CLE / / \ /

NDFC_CE# //

NDFE_WE VA N\ N\

- s

NDFC_RE \_/ \V// ./ \/

NDFC_ALE // / ___

NDFC_RB# //

NDFC_IOx ___/~_J/~ XD(n-2)XD(n-I\ /05h X Coll X Col X\
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Figure 5-11 Address to Data Loading Timing
NDFC_CLE //
NDFC_CE# /
le——t19——>]
NDFC_WE# /" \// /" \_/ S S\
NDFC_RE //
NDFC_ALE //
NDFC_RB# //
NDFC_IOx [/ /[ XAddr2XAddr3 / D(0) X D{1) X D) X \
Table 5-11 Raw NAND Flash Timing Constants
Parameter <><> Symbol Min <>Q Type Max Unit
NDFC_CLE setup time t1 - 2T - ns
NDFC_CLE hold time t2 - 2T - ns
NDFC_CE setup time t3 - 2T - ns
NDFC_CE hold time t4 - 2T - ns
NDFC_WE# pulse width t5 - TW - ns
NDFC_WE# hold time t6 - T - ns
NDFC_ALE setup time t7 - 2T - ns
g@ta setup time t8 - T - ns
>
Data hold time t9 - T - ns
Ready to NDFC_RE# low t10 - 3T - ns
NDFC_ALE hold time tl1 - 2T - ns
NDFC_RE# pulse width t12 - T - ns
NDFC_RE# hold time t13 - T - ns
Read cycle time t14 - 2T - ns
Write cycle time t15 - 2T - ns
NDFC_WE# high to R/B# t16 - T_wB®@ - ns
busy
NDFC_WE# high to t17 - T_WHR® - ns
NDFC_RE# low
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- Parameter -Symbol Min Type Max Unit
NDFC_RE# high to t18 - T _RHW® - ns
NDFC_WE# low
Address to Data Loading t19 - T_ADL® - ns
time

Note:

1. (1) Tisthe cycle of internal clock.
2. (2),(3), (4),and (5) are configurable in NAND Flash controller, as shown below.
The value of T_WB could be 14*2T/22*2T/30*2T/38*2T.

The value’'of T_WHR could be 8*2T/16*2T/24*2T/32*2T.

The value of T_RHW could be 4*2T/8*2T/12*2T/20*2T.

The value of T_ADL could be 0*2T/8*2T/16*2T/24*2T.

<
SMHC Interface Timing <
&
-
HS-SDR Mode
m NOTE
|0 voltage is 1.8V or 3.3V.
Figure 5-12 SMHC HS-SDR Mode Output Timing Diagram
< tCK >
QQ
> tOSKEW
tODLY
CLK - | -
CMD, DATA ¥)% X
Table 5-12 SMHC HS-SDR Mode Output Timing Constants
Parameter Symbol Min | Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %

Output CMD, DATA(referenced to CLK)
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- Parameter % Symbol ~|Min |Typ |Max |Unit
CMD, Data output delay time tODLY - 025 |0.5 Ul
Data output delay skew time tOSKEW - - 0.884 | ns
Note:

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

Figure 5-13 SMHC HS-SDR Mode Input Timing Diagram

< tCK w
tI‘SKlEW
_ tIDLY
CLK N — <
MY Y <
CMD, DATA A\ ; X \ 2
A
-
Table 5-13 SMHC HS-SDR Mode Input Timing Constants
Parameter Symbol Min Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %
Input CMD, DATA(referenced to CLK'50MHz)
@gta input delayiin SDR mode. It includes
> ;
the PCB delay t f Clock, the PCB del
.e elay time of Clock, the elay | oy ] ] 20 s
time of Data and the data output delay of
Device
Data input skew time in SDR mode tISKEW - - 0.858 | ns
The driver strength level of GPIO is 2 for test.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 90



@LNIM’ER . \
Confidential

5.9.2.2 HS-DDR Mode

Figure 5-14 SMHC HS-DDR Mode Output Timing Diagram

) >
tOSKEW DDR
<>
ODLY DDR
< >
CLK ___|
CMD, DATA X

Table 5-14 SMHC HS-DDR Mode Output Timing Constants

ﬁarameter <>Q Symbol [ Min | Typ Max }@%
CLK &
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %
Output CMD, DATA(referenced to CLK)
;I\gz;Data output delay time in DDR tolh2DbE ) 035 |05 Ul
Data output delay skew time tOSKEW - - 0.884 | ns
(1) The Unit Interval (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.

S

Fjgure 5-15 SMHC HS-DDR Mode Input Timing Diagram

. tCK

ISKEW_DDR
\V <
_tIDLY DDR

CLK __|

CMD, DATA ¢ X

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

e o~ .
Parameter & Symbol Min<| Typ | Max | Unit
CLK

Clock frequency tCK 0 50 50 MHz
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- Parameter % Symbol | Min |Typ [Max |Unit

Duty Cycle DC 45 |50 55 %

Input CMD, DATA(referenced to CLK 50MHz)

Data input delay in DDR mode. It includes
the PCB delay time of Clock, the PCB delay

tIDLY-DDR - - 8.3 ns
time of Data and the data output delay of
Device
Data input skew time in DDR mode tISKEW-DDR | - - 0.858 | ns

The driver strength level of GPIO is 2 for test.

5.9.2.3 HS200/SDR104 Mode

Figure 5-16 SMHC HS200/SDR104 Mode Host Output and Device Input Timing Dia%ram

<
tCK 5
< > e
tOSKEW
opLy [’
4}
CLK I
CMD, DATA X

Table 5-16 SMHC HS200/SDR104 Mode Host Output and Device Input Timing Constants

B?rameter QQ Symbol ' Min Typ Max U@ﬁ
CLK

Clock frequency tCK - - 200 MHz
Duty Cycle = DC 45 50 55 %
Rise time, fall time tTLH, tTHL - - 0.2 Ul

Host Output CMD, DATA (referenced to CLK)

Host CMD, Data output delay time tODLY - 025 |05 Ul
Host Data output delay skew time tOSKEW - - 0.884 | ns
Note:

(1) TheUnit Interval (Ul) is 1-bit nominal time. For example, UI=10'ns at 100 MHz.
(2) The driver strength level of GPIO is 3 for test.
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Figure 5-17 SMHC HS200/SDR104 Mode Host Input and Device Output Timing Diagram

tPERIOD
< >

N
o

VIH i

- VIH

VIL i) Lo VIL

- >« -
tPH tVW

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

Parameter <>Q Symbol gﬁ}? Typ | Max Unit %emark
CLK e

Max:
Clock Period tPERIOD 5 - - ns

200 MHz
Duty Cycle DC 45 50 |55 %
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
ﬁue to temperature change after | dPH -3508) | - 1550% | ps
tuning

Device CMD, Data valid window | tVW 0.575 | - - Ul
Note: %4

(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.

(2)
(3) Temperature variation: -20 °C.
(4)

4) Temperature variation: 90 °C.

5.9.2.4  HS400 Mode

The CMD output timing for HS400 mode is the same as CMD output timing for HS200 mode.
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Figure 5-18 SMHC HS400 Mode Output Timing Diagram

tPERIOD

- >
< (CKDCD
CLOCK VI g (CKMPW X {CKMPW [/
We ]
4+ e p Ve
[ von vor \\ [/ VOH._\ \
DATA([7:0]
VoL vor [\ voL |
Table 5-18 SMHC HS400 Mode Output Timing Constants N
Parameter <>© Symbol Q@n Typ | Max Uni@ Remark
CLK
Clock period tPERIOD. | 5 - - ns Max:
200 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) |
ﬁata output setup time toSsu 0.4 - - ns
Data output hold time tOH 0.4 - - ns
Data output slew rate SR 0.9 - - V/ns
Note: -
(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.
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Figure 5-19 SMHC HS400 Mode Input Timing Diagram

tPERIOD
- |
* tDSDCD
Data Strobe YT tDSMPW \ < tDSMPW 7 ,,,,,,,,,,,,,,,,,,,,,,,,,,,
> «¢RQ > ¢ RQH
/ ~VOH VOH \ / / VOH_\ \
DATA[7:0]
,,,,, \ .. VOL VOL VOL_J [
\ /1
<
Table 5-19 SMHC HS400 Mode Input Timing Constants >Q
Parameter % Symbol | Min Typ | Max Unit | Remark
DS (Data Strobe)
Max:
DS period tPERIOD |5 - - ns
200 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
{gﬁ)ut 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
Note:

(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.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 95



@LNIM’ER . \
Confidential

5.9.3 LCD Interface Timing

Figure 5-20 HV_IF Vertical Timing

%333:33}3333IZZZZIQEEIZZZZ:::::::::::;:;V;)Ti' ------------------------------- >
Vsyne coeee YN 3 ; .
o o e | e | |
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™ 7 L, N N ,
| U iml e

D[23..0] Vertical invalid data period Vertical invalid data period

Even field
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Figure 5-21 HV_IF Horizontal Timing
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Table 5-20 LCD HV_IF Timing Constants

Parameter Symbol Min Typ Max Unit
DCLK Cycle Time tDCLK 5 - - 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
Note:

1) Vsync: Vertical sync, indicates one new frame.
2) Hsync: Horizontal sync, indicate one new scan line.
) DCLK: Dot clock, pixel data are sync by this clock.
4) DE: LCD data enable.
5) D[23..0]: 24Bit RGB/YUV output from input FIFO for panel.

5.9.4 Parallel CSlI Interface Timing

Figure 5-22 Parallel CSI Data Sample Timing

| thigh-level ]Tm | Q
I high-leve | Q
PCLK 3
A
| | K
| tdst | tdhd
P
Table 5-21 Parallel CSl Interface Timing Constants
Parameter Symbol Min Typ Max Unit
Pclk period v tperiod 6.73 - - ns
Pclk frequency 1/tperiod - - 148.5 | MHz
PClk duty thighflevel/tperiod 40 50 60 0/0
Data input setup time tast 0.6 - - ns
Data input hold time tdhd 0.6 - - ns

5.9.5 MIPI CSI Interface Timing

Figure 5-23 MIPI CSl Interface Timing
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T
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Table 5-22 MIPI CSl Interface Timing Constants

P@% meter

Description

Typ

Max

Unit

Notes

Teikmiss

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

60

ns

1,6

TCLK»POST

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

TRAIL.

60ns + 52*UI

ns

Teukerre

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.

TcLk-PREPARE

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

38

95

ns

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 point when Dn
crosses Vi, vax.

Time for Dn
to reach

VTERM-EN

38

ns

TCLK—TRAIL

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

60

ns

Teik-prePARE T+

Teik-zero

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

300

ns

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*U|

Teor

Transmitted time interval from the
start of Tus.traiL OF Tcik-TraIL, tO the start

105ns +
n*12*Ul

3,5
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Para r@@cer

Description %

Typ

Max

Unith\l otes

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

145ns +
10*UI

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™ Ul

&
145ns+

10*UI

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*y|)

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)/ TiexisLave) 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 control during 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*Tyex ns 5
control during a Link Turnaround.
Time that the new transmitter waits
T after the LP-10 state before T T s :
TASURE transmitting the Bridge state (LP-00) ok ok
during a Link Turnaround.
Time that a transmitter drives a Mark-
Twakeup 1 state prior to a Stop statein orderto | 1 ms |5
initiate an exit from ULPS.
||_|_ || NOTE
- >
<
1. The minimum value depends on the bit rate. Implementations should ensure proper
operation for all the supported bit rates. e
2. Ifa>bthen max(a, b) =a otherwise max (a, b) =b.
3. Wheren =1for Forward-direction HS mode and n = 4 for Reverse-direction HS mode.
4.  TLPXis aninternal state machine timing reference. Externally measured values may differ
slightly from the specified values due to asymmetrical rise and fall times.
5. Transmitter-specific parameter.
6. Receiver-specific parameter.
7. 'The stated values are considered informative guidelines rather than normative
<>Q requirements since this parameter is untestable in typical applications.
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5.9.6

MIPI DPHY Interface Timing

Figure 5-24 MIPI DPHY Timing
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Table 5-23 MIPI DPHY Timing Constants

N2 Q) 2 )
\‘\@/ %@\/ ¢ / Operational
QQ Q@ Units in Ulinst <>© Frequencyin
5®rameter S@bol <>© Gbps <>©
<&
Min Wax Total Min %Iax
-0.15 0.15 0.3 0.08 1.0
Data to Clock Skew Tskewlty
AV -0.20 0.20 0.4 >1.0 1.5
0.15 - - 0.08 1.0
Data to Clock Setup Time | Tsetupir
0.20 >1.0 1.5
0.15 - - 0.08 1.0
Clock to Data Hold Time | Tholdimg
0.20 >1.0 15
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5.9.7 ~ GMAC Interface Timing

5.9.7.1  RGMII

Figure 5-25 RGMII Receive Timing

/4— RXC with internal
delay added

=0 S

le—TholdT

RXC(source of data)

oo W
RXD[7:4][3:0] >< RXD[3:0] setup 3
RX CTL >< RXDV RXERR >< <

RXC(at receiver) / \ / MhowR

TsetupR —>! - E

—»

|
1
|
|
|
|
I
|
I
|
|
|
1
1
i
i
I
i
:
1
1
]
|
1
i

<
|
Figure 5-26 RGMII Transmit Timing a

-~

—————————————————————

,/', TXC with internal
........... / delay added

ST T
TXD[7:4][3:0] >< TXD[3:0] TsetupT : - !
|<«—TholdT

men oG X X XX

TXC(source of data)

TXC (at receiver) / —\—/Mho IdR

TsetupR 1 e
>
Table 5-24 RGMII Timing Constants
Parameter Desy?iption Q<> Min TypicabQ Max | Unit
Tcyc Clock Cycle Duration  *notel 7.2 8 88 |[ns
Duty_G Duty Cycle Duration for Gigabit 45 50 55 %
Duty_T Duty Cycle for 10/100T 40 50 60 | %
TsetupT Data to clock output setup(at Transmitter | 1.2 2.0 ns
integrated delay)
TholdT Data to clock output hold(at Transmitter | 1.2 2.0 ns
integrated delay)
TsetupR Data to clock input setup(at Receiver 1.0 2.0 ns
integrated delay)
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-Parameter | Description | Min Typical | Max | Unit

TholdR Data to clock input hold(at Receiver 1.0 2.0 ns
integrated delay)

Note: For 10 Mbps and 100 Mbps, Tcyc will scale 400ns£40ns and 40ns+4ns.

5.9.7.2 RMII

Figure 5-27 RMII Receive Timing

 TREF CLK _
RET -CLK
— TholdR

RXD/CRS_DV/ Q Q Q
RX_ER te-x<y N e e O ’ ool :

- TsetupR o

*
@
Figure 5-28 RMII Transmit Timing
TREF_CLK

REF CLK

)
Table 5-25 RMII Timing Constants

Parameter Descrip&i@nQ QQ Min | Typ M@g@g Unit
Trer_cLk Reference Clock Period - 20 - ns
Tduty REVF_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
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5.9.8  SPlInterface Timing

Figure 5-29 SPI Writing Timing

n(cs
CS# | // |<_( ’_7‘/—\;
ts(cs)
SCLK */‘/:t\_/_\_/ﬁ \_h
tskew

ts(mo) th(mo)

Figure 5-30 SPI Reading Timing

CS#

Internal Left offset2.4 ns M/‘//
SCLK
Actual / S
SCLK t(mi
t.(mi) n(mi) |

MISO MSB LSB Lkl

MOSI

Table 5-26 SPI Timing Constants

Parameter Symbol | Min Typ Max Unit
CS# Active Setup Time ts(cs) 270 - - ns
CS# Active Hold Time tn(cs) 2TW - - ns
gEK/Data output skew time | tskew? - - 1 ns
Data output Delay Time ts(mo) | TW/2 - tekew - TW/2 + tekew ns
Data output Hold Time th(mo) | TW/2 - tekew - TW/2 + tokew ns

0 ) 0.2(master mode)
Data In Setup Time ts(mi) - ; ns
4.5(slave mode)

) ) 0.2(master mode)
Data In Hold Time tn(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
slowerthan MOSI.
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5.9.9 SPI_DBI Interface Timing
Figure 5-31 DBI 3-line Serial Interface Timing
CSX ¢ > - tesh >
tCSS ---------------
. tWC/tVC -
scL — . —
L twrl/trdl i/ it >
S Tl V]{ twrh/trdh
» tas | , tan
SDI ’
(write)
SDO
(read)
<
>Q
Table 5-27 DBI 3-line Serial Interface Write Timing Parameters o
_a
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tess 15 ns
Write cycle e 16 ns
SCL Control pulse “H” duration twrh 7 ns
Control pulse “L” duration twn 7 ns
Data setup time tas 7w ns
SDI/SDO
& Data hold time tat 7w ns
‘Note:
Range of required clock frequency: 0-60 MHz.
Table 5-28 DBI 3-line Serial Interface Read Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tesh 60 ns
Read cycle trc 150 ns
SCL Control pulse “H” duration tedh 60 ns
Control pulse “L” duration tral 60 ns
Read access time trace 100 50 ns
SDI/SDO
Output disable time tod 150 50 ns
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- Signal Parameter - Symbol | Min Max Unit
Note:
Range of required clock frequency: 0-6.67 MHz.
Figure 5-32 DBI 4-line Serial Interface Timing
CSX - > - tesh >
tss b Ty
DCX
. twc/trc »
scL N —
L twrl/trdl i/ -t >
N\ > tweh/trdn
» tds " tdn
SDI ;
(write) *
f -
SDO e |
(read) R
Table 5-29 DBI 4-line Serial Interface Write Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tess 15 ns
Address setup time tas 10 ns
DSX
S Address hold time tan 10 ns
Write cycle twe 16 ns
SCL Controlpulse “H” duration twrh 7 ns
Control pulse “L” duration twrl 7 ns
Data setup time tas 70 ns
SDI/SDO Data hold time tat 70 ns
Output disable time tod 150 50 ns
Note:
Range of required clock frequency: 0-60 MHz.
Table 5-30 DBI 4-line Serial Interface Read Timing Parameters
<S>|%nal Parameter ©<> Symbol %Iin Max gamgt
CSX Chip select setup time tesh 60 ns
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- Signal Parameter - Symbol | Min Max Unit
Address setup time tas 10 ns
DCX
Address hold time tan 10 ns
Read cycle trc 150 ns
SCL Control pulse “H” duration trdn 60 ns
Control pulse “L” duration tral 60 ns
Read access time trace - 50 ns
SDI/SDO
Output disable time tod 150 50 ns
Note:
Range of required clock frequency: 0-6.67 MHz.
5.9.10 SPI Flash Interface Timing ¢
|
5.9.10.1 Controller Output to Target Input Timing e
Figure 5-33 xSPI Target Data Input Timing
< tpERIOD >
Vb —
: tckpep is k_
Clock Input (CK) V1 o) tckmp termp
> S; tckpep ;
Vs -
4—{isy —Pid > (g P sy i« » g
<
S o\ / A/ \/
10[7:0] Input >< Valid >< >< Valid ><
Vi
/\ /o VA /\
v
—> < tckpep i > tisu tckpcp—» 4—
CK# Vpp--------¢--------- PEEEEEEE ---A —
VIX A \ ,/
Clock Input v j " / " \
Differential T el TN e T
Vix ovivy / ¥ ; \ \
CK Vs RS — ! R
4—tisU >« >t < >t
<4—  lpEriOD >
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Table 5-31 Clock Input Threshold Levels
Parameter N Symbol | Min Max Unit
Clock Input Threshold (AC) Vt (AC) 0.50* Vop 0.50* Vop V
Input differential crossing (AC) Vix (ac) 0.4 * Vpp 0.60 * Vpp v
Table 5-32 xSPI Device Input Timing
xSPI-3330 | xSPI-266@ xSPI-2008®
Parameter | Symbol Unit | Comments
Min | Max | Min Max Min | Max
Input CK
Cycle Tim
D);ta 'me 150 MHz (max) between
trerioD 6 - 7.5 - 10 - ns the rising edges with
Transfer
respect to V.
Mode S
Slew Rate SR 0.94 |- 0.75 - 056 | - V/ns | With respe%t to VIH/VIL.
Q
Allowable deviation
from an ideal 50% duty
Duty Cycle .
. . tekocp 0.0 03 |00 0375 | 0.0 |05 ns cycle with respect to V.
Distortion .
Includes jitter and
phase noise.
Minimum 2.7 3375 45 ns | With respect to V.
Pulse Width | """ i ' : Y T
Input Signals (Referenced to CK)
I t Set
eru N tisuddr 0.6 - 0.8 - 1.0 - ns With respect to Viu/ViL.
Time (DTR)
Input Hold
Ti;ue (DTR) tinddr 0.6 - 0.8 - 1.0 - ns With respectto Vin/ViL.
Input Set
Tilf’]ue (ST:)p tisu Y - 2 - 2 - ns With respect to V|H/V||_.
Input Hold )
1 - 2 - 2 - With Vin/ViL.
Time (STR) tin ns ith respect to Viu/ViL
With respect to Vin/ViL
Slew Rat
ew Rate @ SR 094 |- 0.75 - 056 |- V/ns | and xSPI reference
1.8V
load.
With respect to Vin/ViL
Slew Rat
ewRate @ | op 172 |- |31 |- 103 |- | V/ns | andxSPI reference
3.0V load
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N xSP1-333%). | xSPI-266? XSPI-2000) ' %
Parameter | Symbol Unit | Comments
©<> Min ﬁax 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.
5.9.10.2 Target Output to Controller Input Timing
Figure 5-34 xSPI Target Data Output Timing
< tPERIOD >
VDD BN
tbspep ﬁ k— S
Data Strobe Output (DS) Vo ey <4— tpsvpw tDsSMPW
/ i § tpspep
Vss —
—» 4 frg —» < troH
v
o v\ / A/ \ [
10[7:0] Output > Valid Window Valid Window
VOL
v AN AAA A
Table 5-33 xSPI Device Output Timing
*/ \\/ ﬁ/ A
8 XSPI1-2000 8 o
P%@meter Symbol Unit C&ﬁaments Q<>
S <1 Min Max S S
Data Strobe®
Cycle Time Data 100 MHz (max) between the rising
treriop 10 - ns .
Transfer Mode edges with respectto Vr.
Allowable deviation from the input
Duty Cycle clock duty cycle distortion
t 0.0 0.4
Distortion PSpeD ns (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 Vr.
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| xSPI1-200@ S RS
Parameter S&m%ol Unit - | Comments S
S Min | Max QQ <><>
Output DATA (Referenced to DS)
With t to Von/V d xSPI
Output skew tro - 0.8 ns ith respect to Vou/VoL and x
reference load.
With t to Vou/V d xSPI
Output hold skew | tron - 0.8 ns th respect to Von/Vo. and x
reference load.

Note:

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

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

5.9.11 UART Interface Timing &
<
Figure 5-35 UART RX Timing 2
@
Register Setting:
Data length(DLS in LCR[1:0]) = 3 (8bit)
Stop bit length(STOP in LCR[2]) = 1 (2bit)
Parity enable(PEN in LCR[3]) =1
RX start >< data >< parity >< stop
RX FIFQ .
DATA \\A w vaild data

A

tRXSF

Figure 5-36 UART nCTS Timing

TX

nCTS

start

parity

stop

tDCTS

start
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Figure 5-37 UART nRTS Timing

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

RX FIFO (1)
DATA NUM FD"3 FD-2 N w 0

nRTS

tDRTS tARTS

Note (1): FD: FIFO Depth

Table 5-34 UART Timing Constants

Pgﬁmeter <>© Symbol MinQ® Typ | Max U@ﬁ
RX start to RX FIFO tRXSF 10.5*BRPW | - 11*BRPY) |'ns
Delay time of de-asserted nCTS to TX
yt tDCTS | - i BRPW | ns

strat &
Step time of asserted nCTS to stop next

pHme PREXE 1 iacTs BRPW/2 |- |- ns
transmission
Delay time of de-asserted nRTS tDRTS - - BRPW ns
Delay time of asserted nRTS tARTS - - BRPW ns

(1). BRP: Baud-Rate Period.

5.9.12 TWI Interface Timing
Figure 5-38 TWI Timing
o

SDA

|
|
|
|
|
i
I
: Tsu-
ScK | DA(T
|
|
|
|
|
|
|
|
|
|

> -

<
Thd-STA  Thd-DAT Thigh

Table 5-35 TWI Timing Parameters

O Y D
Q*\ @S‘}:andard mode <5§st mode Uni
P@ﬁémeter Symbol: S Qb
O < | Min Max <7 Min Max £
SCK clock frequency | Fsck 0 100 0 400 kHz
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oA ter 89%?)01 Standardmode | Fastmode ~Funi
Min M@?> Min MaxQ<> t
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
Thd-
Hold Time In Data DAT 0 - 0 - us
Setup Time In Stop Tsu-STO | 4.0 - 0.6 - us
SCK Low'level Time | Tlow 4.7 - 13 - us
SCK High level Time | Thigh 4.0 - 0.6 - us
ilcr:é SDA Falling Tf . 300 20 300 s
SCK/SDA Rising Time | Tr - 1000 20 300~ ns

5.9.13 12S Interface Timing

5.9.13.1

Data Output timing of 12S/PCM in Master mode

The Data Output timing of 12S/PCM in Master mode and the Data Input timing of Peripheral

12S/PCM in Slave mode show in Figure 5-39.
Figure 5-39 Data Output Timing of I2S/PCM in Master Mode

LRCK

=/ \

))—».

X

)_To_LRCK) —»| |e—

—r
' 1TS(LRCK) |Th(LRCK)

d(RAD(S)_To CLK)—)E \

| Ts(DIN) ) Th(DIN) |

@@PCM (M_ouT)
Td(LRCK_To_PAD(M)) —D‘ l—
BCLK
(M_ouT) TABCLK_To_fPAD(M))
Td(DOUT_To_PAD(
DOUT
(M_OUT)
\V 1
Td(PAD(M)_To_PAD(S)) —»ii<—
I0PAD n
Td(PAD(S
LRCK
(S_IN)
BCLK
(S_IN)
Pripheral
125/PCM
DIN
(S_IN)

X

[\
X

Td(PAD(S) To DINJ—>t k=

The Data Output timing parameters of 12S/PCM in Master mode and The Data Input timing

parameters of Peripheral 12S/PCM in Slave mode show in Table 5-36.
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Table 5-36 Data Output Timing Parameters of 12S/PCM in Master Mode

Parameter

©<>

Min

Max

Skew QQ

Units

Sequence requirement of internal signal of 12S/PCM in Master m

ode

T4(LRCK_To_PA

LRCK to PAD(M)

T1<6.5

D(M))

Delay

D(M)) Delay / (restriction)
T4(BCLK_To_PA | BCLK to PAD(M) / T2<6.5(restricti
D(M)) Delay on)
T4(DOUT_To_PA | DOUT to PAD(M) / T3<6.5(restricti

on)

Twl<2.5(require
ment)

ns

Sequence requirement of the 10 pad of 12S/PCM in Master mode connecting to the
external 10 pad of Peripheral 125/PCM in Slave mode

T4(PAD(M)_To_
PAD(S))

LRCK PAD(M) to

T4*<7.0(estima

LRCK PAD(S) / ,
tion)
Delay
BCLK PAD(M) to .
(M) T5*<7.0(estima
BCLK PAD(S) / .
tion)
Delay
DOUT PAD(M) to .
(M) T6*<7.0(estima
DIN-PAD(S) / j
tion)
Delay

<
>

Tw2*<1.0(requir
ement)

ns

Sequence requirement of internal signal of Peripheral 12S/PCM i

n Slave mode

T4(PAD(S)_To_L

PAD(S) to LRCK

T7*<6.5(assum

RCK) Delay / ption)
Tw3*<2.5(requir | NS
Tu(PAD(S)_To_B | PAD(S) to BCLK / T8'<6.5(assum | o
CLK) Delay ption)
T4(PAD(S)_To_D | PAD(S) to DIN / T9*<6.5(assum
IN) Delay ption)
LRCK Set T10* [
Ts(LRCK) Stp . (ana / / ns
Slack ysis)
T11* |
Th(LRCK) LRCK Hold Slack | . (ana / / ns
ysis)
T12* |
Ts(DIN) DIN Setup Slack ; (@na / / ns
ysis)
T13* [
Th(DIN) DIN Hold Slack ; (@na / / ns
ysis)
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5.9.13.2 ~ Data Input timing of 12S/PCM in Master mode

The Data Input timing of 12S/PCM in Master mode and the Data Output timing of Peripheral
I2S/PCM in Slave mode show in Figure 5-40.

Figure 5-40 Data Input Timing of 12S/PCM in Master Mode

12S/PCM

I0 PAD

Pripheral
12S/PCM

|0 PAD

12S/PCM

LRCK |
(M_OUT)

A(LRCK_To_PAD(M)) —u =

BCLK
(M_ouT) TABCLK_To_PAD(M)) 14_

Td(PAD(M)_To_PAD(S)) —>u<—

Td(PAD(S)_To_LRCK) _>| Je— |
LRCK | i
(S_IN) I

LRCK |Th (LRCK)

BCLK
(S_IN) Td(RAD(S)_To /BCLK) —»!

d(DOUT_To_PAD(S) —p! |4
DOUT
s Y X :)( X X X
] | N

Td(PAD(S)_To_PAD(M)) —>::<— >
"

Td(PAD(M)_To_DIN) —p, r<— O

o X X A A X X

| +
Ts(DIN)'  Th(DIN)

(M_OUT)

The Data Input timing parameters of I2S/PCM in Master mode and The Data Output timing
parameters of Peripheral 12S/PCM in Slave mode are shown in Table 5-37.

Table 5-37 Data Input Timing Parameters of 12S/PCM in Master Mode

Para&mﬁ}ér &\\ Min Max & Skew Units |
géquence requirement of internal signal of 12S/PCM in Master mode
Td(LRCK_To_PAD(M | LRCK to : Twl<2.5
T1<6.5 t .

) PAD(M) Delay / (requirement) ns
Td(BCLK.To_PAD(M | BCLK t (estimati

( i v( © / T2<6.5(requirement) ns
) PAD(M) Delay on)

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

(S)

LRCK PAD(M) T3*<7.0(requiremen .
to LRCK 9 Olreq '(I)'W2 <1.
Td(PAD(M)_To_PAD | PAD(S) Delay / )

BCLK PAD(M) . ‘ ‘

" estimati
to BCLK T4*<7.0(requiremen | (

t) on)

PAD(S) Delay
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Parameter % Min Max - Skew | Units
Sequence requirement of internal signal of Peripheral 12S/PCM in Slave mode
Tw3*<2.
5
Td(PAD(S)_To_LRC | PAD(S) to / T5*<6.5(requiremen s
K) LRCK Delay t) .
(estimati
on)
Td(PAD(S)_To_BCL | PAD(S) to / T6*<6.5(requiremen s
K) BCLK Delay t)
Td(DOUT>To_PAD(S | DOUT to / T7*<6.5(requiremen / s
)) PAD(S) Delay t)
LRCK Set T8* [
Ts(LRCK) etup | T8(analys | / ns
Slack is)
LRCK Hold T9* | S
Th(LRCK) © To%(analys | /o ns
Slack is) ~

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

external 10 pad of Peripheral 12S/PCM in Slave mode

DOUT PAD(S
Td(PAD(S)_To_PAD( (S) T10*<7.0(requireme
to DIN PAD(M) |/ / ns
M)) nt)
Delay
Sequence requirement of internal signal of 12S/PCM in Master mode
PAD(M) to DIN T11<6.5 i
Td(PAD(M)_To_DIN) (M) to / <6.5(requiremen | ns
Delay t)
& x
N DIN Setup T12*(anal
Ts(DIN
s(DIN) Slack ysis) / / ns
T13* l
Th(DIN) DIN'Hold Slack | 2 (@nal / ns
ysis)
\
DMIC Interface Timing
Figure 5-41 DMIC Timing
| |
DMIC_CLK / \l )‘
| |
| : | } |
: TRH —): :{— —H‘ :{— TH
| T | T |
DMIC_DATA X Right data} X Left data } X
| ! | ! |
> > |
| TRsU | i Tisu P
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Table 5-38 DMIC Timing Constants

Parameter N Symbol- | Min Typ Max | Unit

DMIC_DATA(Right) Setup Time to Falling

T 15 . .
Edge of DMIC_CLK RSy ns

DMIC_DATA(Right) Hold Time from Falling

T 0 i i
Edge of DMIC_CLK R ns

DMIC_DATA(Left) Setup Time to Rising

T 15 - -
Edge of DMIC_CLK L ns

DMIC_DATA(Left) Hold Time From Rising

T 0 - -
edge of DMIC_CLK o ns

5.9.15 OWA Interface Timing

Figure 5-42 OWA Timing &
| | 2
OWA_OUT \ f e
Tf(OWA_OUT) —p! ¢~ —p! l4—Tr(OWA_OUT)

OWA_IN ' '

| |
Tf(OWA_IN) ! €~ —»! I Tr(OWA IN)

Table 5-39 OWA Timing Constants

%\/ B\/ . N4 .
Param\y\g r Sy\;es; ol Min Typ@ Y Max Unit
OWA_OUT Rise Time Tr(OWA_OUT) | - - 8 ns
%WA_OUT Fall Time Tf(OWA_OUT) | - - 8 ns
OWA_IN Rise Time Tr(OWA_IN) - - 4 ns
OWA_IN Fall Time TF(OWA_IN) - - 4 ns

5.10 Power-up and Power-down Sequence

5.10.1 Power-up Sequence

Figure 5-43 shows an example of the power-up sequence. The description of the power-up
sequence is as follows.
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Figure 5-43 Power-up Sequence

VCC-RTC
(BMU LDO/PMU LDC)

EXT DEDC[2A)

VDD-CPUS/VDD-USB
DCDC(3A)->ELDOG

VOD-CPUB
DC-DC3| (4)1 )
VDD-CPUL
DC-DC5(4A)
VDD-5YS/VDD-DRAM/VDD-VE/VDD-NPU
/VDDOS-UFS/VDD-COMBL
/VDD-COMBO/VDDOS-HOMI
DCDC2(4A)
VDD-GPU

DCDCA(4A)
VDD18-DRAM

AVCC/VEC-DEXO/VCC-PLL
JVEC-CPU-PLL/
EXT DEDC->CLDO3(0.34)
VDD-DRAM(Reserve)/
VECI8-UFS/VEC-SUF-10
DCDC8(34)
VCC18-HDMI
EXT DCDC->CLDO2(0.54)
JVCC-PC/VCCLB-PF
/AVDD-H-COMBO/VCC-SENSOR/
VCC33-18-USB-2

EXT DEDC-> CLDOS(0.5A)
VCC-PD/VCC-LVDSO/

VCC-PI/VCC18-LED

EXT DCDC-> BLDO2(0.5A)
VCCIO-WIFI

DC-DC1(3A)
VCC0/VEC-3V3/VCC-SENSOR
/VEC-aMMC/VCC-CARD/VCC-PH
JVCC-USB-2/VCC33-18-USB-2
DC-DC1->SW2(1A)

VCC-PL/VCC33-USB/
VCC33-18-Us8
ALDO1(0.68)
VCC-PE/VCC-PK/VCC-MCSI
10VDD-CSI-R1/IOVDD-CSI-
R2/IOVDD-CSI-F

EXT DCOC->BLDO1(0.5A)
VCC-PG/VCCIO-WIFI

EXT DCDC-> BLDOS(0.5A)
VCC-PM/VCC33-18-USB
/VDD18-LPDDR
EXT DCDC->CLDO1(0.3A)
VCC-EFUSE
DLDO1(0.3A)
VCC25-UFS
DLDO6(0.3A)

26M CLK

RESET

VCC-DRAM
DC-DC7(3A)

VCC09-vDD2L
DCDC3(3A)->ELDO1(0.6A)

VCC-DRAML
DC-DC6(3A)

VCC-VDDQ
DC-DC6/DC-DC7(3A)

sk .
VDD2L-»VCC-DRAML/VCC-VDDQ 7 0%"

1.8V
. T0>=0 ms 2Y
: 0.8V
H - o0%
¢ T1>=8 mu/
.. 0.8V
90%
mﬁ/ 0.8V
E—— 20%
lﬂﬁ/
0.8V
=
0.8V
1
- 00%
1
1.8V
T aus 1.8V for UFS2.2
o 1.2V for UFS3.1
- 0%
10 / <—T2
. T2>0ms s
30%
105,
1.8V
90%
10%,
1.8V
e
T3—>
1% T3>0ms =
80%
10%/
3.3V
90%
mz;/ 33v
F 90%
1%/
1.8V
- 90%
10%/ 1.8v
I~ 90%
108 / 1.8V
|~ 20%
1
1.8V
90%
% 2.5V
0%
~ |_|_|_|_|_|_|_|_|_LH_|_|_|_|_|_|_|_U_L
10% 1V for LPDDRA4/4X
&ETa>=6 ms—> A
| BOOTO 1.05V for LPDDRS
AXP318 Tpwrok-dly 0%
can set 4/8/16/32ms s
choose 8ms Ao s s
Power-on sequence: 0V foSrOLE_DDRS
VDD18-LPDDR->VCC-DRAM-3VCC09- )
0.8V for LPDDR4

0.6V for LPDDR4X
0.5 for LPDDRS

90% .
i

,
0% S

DDR
1.1V for LPDDR4
0.6V for LPDDR4X

K
90
B
B
10%
{a
.

0.5 for LPDDRS
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5.10. 2 Power-down Sequence Q<> ~ &L
QQQ Figure 5-44 shows an e@%ple of the power-down se@@gnce The description of tf@%%wer-down
Q<> sequence is as follovazs<> Q Q
©<> ©<> <><> ©<>
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Figure 5-44 Power-down Sequence

1.8v
VCC-RTC
(BMU LDO/PMU LDO)
1.8V
RESET
T1>1m:
2,5V
EXT DCDC{2A)
AN < <
AN
VDD-CPUS/VDD-USB 0.8y
DCDC3(3A)->ELDO6 Al DURER
.
ANRNEN
W N
VDD-CPUB 0.8
DC-DC3(44) A
PO
ey
s s
VDD-CPUL 0.8Y
DC-DC5(4A) . ‘\ BN
Y S Y
VDD-SY5/VDD-DRAM/VDD-VE/VDD-NPU ISR
/VDDOB-UFS/VDD-COMB1 0.8v
/VDD-COMBO/VDDOS-HDM| BN
DCDC2{3A) N ‘\
s
VDD-GPU 0.8V
DEDCa(2A) SN
VDD18-DRAM B
AVCC/VCC-DOXO/VCC-PLL 1.8V
Jvec-cPU-PLL/ \‘. \“ \“.
EXT DCDC->CLDO3(0.3A] ~ St
>ereos(osn) 1.8V for UFS2.2 > :
VDD-DRAM(Reserved)/ 1.2V for UFS3.1
VCC18-UFS/VCC-SUF-I0 AR
NN
DCDC8(3A) RS
e NN
VCC18-HDMI 1.8V
EXT DEDC->CLDO2(0.5A) . NN
IVEC-PC/VECIS-PF AN
/AVDD-H-COMBO/VCC-SENSOR/ 1.8V
VEC33-18-USB-2
EXT DCDC->CLDOS(0.5A)
VCC-PD/VCC-LVDS0/ 1.8V
VCC-PI/VCC18-LCD
EXT DEDC->BLDO2(0.54)
VCCIO-WIFI 3.3V
DC-DC1(3A) RN
VOC-0/VCC-3V3/VCC-SENSOR NN
INCC-eMMC/NCE-CARD/NEC-PH 33v 2 L]
Jvee 2/V N S ~
DC-DC1->5W2(1A) N ‘\ ‘\
IR
VCC-PL/VEC33-USBS L hd
3.3V
VCC33-18-USB
ALDO1(0.64) DR
VEC-PE/VCC-PK/VCC-MCESI DR
I0VDD-CSI-R1/IOVDD-C5- 18V
R2/10VDD-CSI-F ‘»‘ ‘\‘
EXT DEDC->BLDOL(0.54) R
VCC-PG/VECIO-WIFI 1.8V
EXT DCDC->BLDOS(0.5A) RS .
VCC-PM/VCC33-18-USB S NN
/VDD18-LPDDR 1.8V
EXT DCDC->CLDO1{0.3A) NN ~\
R ‘-\
VCC-EFUSE 1.8V
DLDO1(0.34)
VCC25-UFS 2.5V
DLDOG(0.3A)
1.1V for LPDDR4/4X
1.05V for LPDDRS
VEC-DRAM
pe-be7(aa) DU
0.9V for LPDDRS SN
VCC08-VDD2L
ELDO1(0.64]
oea) SoC: SO
NN
0.8V for LPDDR4 AN
O-6\-forPDBR4
VCC-DRAML SR
DC-DCE(3A) 0.5 for LPDDR5 . .
Y Y ‘\
DDR
vec-voba, 1.1V for LPDDR4 BURCNREN
. . PO
DC-DCE/DC-DCT(3A) 0.6V for LPDDRAX SN,
0.5 for LPDDRS
26M CLK |—|
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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
TsrW Storage Temperature -40 150 °C

(1) The MIN and MAX values of Tsrg are calculated in accordance with the Hjgh Temperature
Storage Life JESD22-A103E.

Table 6-2 Junction Temperature >

Recommended Operating Tempg(a%re . %OQ
Chip (T) Absolute Maximum

Junction Temperature

Unit

Min Max

A733 -25 115 125 °C

Package Thermal Characteristics

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

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

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

Table 6-3 A733MX-HN3, A733MX-N3X, and A733MX-1XX Package Thermal Characteristics

Symbol {;Parameter S Min TypW@k, Max Unit
Junction-to-Ambient Thermal

0.4 ) - 25.265 - °C/W
Resistance

0.5 Junction-to-Board Thermal Resistance | - 10.33 - °C/W
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Symbol | Parameter Min | Typ®@ Max | Unit

0.c Junction-to-Case Thermal Resistance |- -6) - °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 2 layers, 114.3 mm x 76.2 mm body, and 0.216 mm thickness. Ambient
temperature is 25.2°C.

(3) Due to the value of 6,c approaching zero, it is unable to provide accurate test data for ED-
FCCSP package.
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7 Pin Assignment

7.1.1 PinMap <~ N\ N N >
7 & ® & & ¢
The@}lowing shows the A733 pin@%p with ED-FCCSP 570 balls®@5 mm x 15 mm body size, OéQnm & 0.4 mm mixed ball pi@, and 0.27 mm ball size. ©<>
S , S S S S &
Figure 7-1 Pin Map % & N % &
QQ QQ QQ QQ QQ QQ
QQ 1 2 3 4 5 9" 7 8 9 10 11 12 13 A“' 15 16 17 18 19 20 21 <2\/2 23 24 25 26 27 28 29 30 31 32 33 34 35 36 3Q
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& i |
N o o e o s
C PE14 C
D
E
L L L Ll L L L L
ED o - o e
E - Eo |
Eoom - o )
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o K 3 BaE
QQ<> } E |
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s K - -
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W X32KIN | \W
E -
: E0 oo - ’
: K T N
AC El i oo O
Q AD QQQ
AE w w AE
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= 0 !
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AR PH 4 AR /\,A
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QQ 1 2 3 4 5 6 @ 8 9 10 11 12 13 14 <]> le 17 18 19 20 21 22 Q 24 25 26 27 28 29 300@ 32 33 34 35 36 37 00
QQQ QQ <>Q Q<> QQ <>Q
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<>©<> m NOTE QQQ QQQ <>©<> QQQ QQQ
The ball pitch of outer two circles on the pin map is 0.4 mm, while the rest is 0.5 mm.
N\ Q N N\ Q
& & & & & ¢
QQQ QQQ QQQ QQQ QQQ QQQ
< <& < < <& <
QQ QQ QQ QQ QQ QQ
QQ QQ QQ QQ QQ QQ
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7.1.2 Package Dimension

The following figure shows the top, bottom, and side views of the A733 package.

Figure 7-2 AT33MX-HN3, A733MX-N3X, and A733MX-1XX Package Dimension

B E M[aaa]C
Dimension in mm Dimension in inch
Symbol
Ball Al El MIN | NOoM | MAX | MIN | NOM | MAX
a A 0.809 | 0.880 | 0.951 | 0032 [ 0.035 | 0.037
| A1 | 0110 | 0160 | 0210 | 0.004 | 0.006 | 0.008
| CAVITY A2 | o670 | 0720 | 0770 | 0026 [ 0.028 | 0.030
I Heecle \ ¥ A3 0420 | 0450 | 0480 | 0017 | 0.018 | 0.019
‘ \ \ M A5 [ 0230 [ 0270 [ 0310 [ 0009 [ 0.011 [ 0.012
L 4
I E [14.900 [ 15.000 [ 15100 | 0587 [ 0591 [ 0.594
T (ZTeeblc] i < D | 14900 | 15.000 | 15100 | 0587 | 0591 | 0.594
J j < E1 — 14400 — 0.567 —
L DA —  [14400| — — | 0867 | —
-—-—T- + -t =] e — | 0400 0.018 -
b 0220 | 0.270 | 0320 | 0009 [ 0.011 | 0.013
SOLDER BALL aaa 0.100 0.004
I SEATING PLANE bbb 0.100 0.004
‘ G60 0.150 0.008
ddd 0.130 0.005
! An 0.150 0.006
DETAIL : "A o=
1\ =" - 2 [ 0.050 0.002
TOP VIEW MD/ME 37/37
SE 0.250 | 0.010
- SD 0.250 | 0.010
. <
! ! 2
} 7 ! NOTE : %
-
DETAL X SIDE VIEW 1. CONTROLLING DIMENSION : MILLIMETER.

& PRIMARY DATUM C AND SEATING PLANE ARE
DEFINED BY THE SPHERICAL CROWNS OF
THE SOLDER BALLS.

& DIMENSION b IS MEASURED AT THE MAXIMUM

il SOLDER BALL DIAMETER, PARALLEL TO
8 HH a8 PRIMARY DATUM C.
o5 .82 ® ®o® 0 o|e s e o 8 0 83,
:;::,E E E E E E E E E E 2ee : ATHE PATTERN OF PIN 1 FIDUCIAL IS FOR
:§-naen: e 2 8o 8 sge eeeue: REFERENCE ONLY.
:§eeeeao “eas” |fates esga.aa.:
feosses 2 :“:‘ﬂ‘g:‘g NI 7] 5. BALL PLACEMENT USE 0.250 mm SOLDER BALL.
Sgesesccces sl e -
_g"aaaeseaag 4__3 e ggggpgﬁ_ L = BGA PAD SOLDER MASK OPENING = 0.250 mm.
= !GDOOQQQQ::QSGC:.QQGEGQBQS =]
- & sslssse o sssssel®
spttesee eee ee
S eee o o TREEE R £
$3u0ess 525 33 5 3 0neneit
o ® o & o & & & & ssssar
B2cee & & & & & &8 & & & & o8 w
3223328883523 %

Q &\eeoeooenue?eeeeeeoen5

> BOTTOM VIEW
|
v
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8

8.1

Carrier, Storage and Backing Information

Carrier

The following table shows matrix tray carrier information.

Table 8-1 Matrix Tray Carrier Information

Item Color Size Note
Tray Black 315mmx 1359 mmx 7.62 mm | 119 Pieces/Tray
Vacuum packing
Sil Including HIC and
Aluminum foil bags |\{ery 540 mm x 300 mm x 0.14 mm nc,u 'ng HI%- an
white desiccant
Printing: RoHS symbol
Pearl cott hi 2
eart cotton CUSAION 7 \vhite | 12 mm x 680 mm x 185 mm &
(Vacuum bag) 9
Pearl cotton cushion Left-Right:
(The Gap between ) 12 mm x 180 mm x 85 mm
White
vacuum bagand 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

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

Size | Pieces/T | Tray/Inner >§->ull Inner Inner Full Carton
Sample < <
(mm) | ray Box | Box Qty Box/Carton | Qty
AT33 15x15 119 10 1190 6 7140
Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 125
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The following figure shows tray dimension drawing.

Figure 8-1 Tray Dimension Drawing

NOTE :

1. SURFACE ELECTRICAL RESISTIVITY 10 ~ 10" §¥/sq

2. WARPAGE WITHIN 0.76mm.

3. FORBID USING THE FIRST CLASS ENVIRONMENT RESTRICTS SUBSTANCES MATERIAL

8.2 Storage

Reliability is affected if any condition specified in Section 8.2.2 and Section 8.2.3 has been
e%(\@‘:eeded.

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 1lyear <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
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MSL Out-of-bag floor life Comments

5 48 hours

<30°C/60%RH

5a 24 hours

<30°C/60%RH

6 Time on Label (TOL) <30°C/60%RH

_l_|| NOTE

The A733 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 N

Vacuum packing

Storage Tempe@ﬁj re

20@26°C

Storage Humidity

40%D60%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

Sg@aée Temperature 206°C
Storage Humidity 40%p60%RH
Moisture Sensitive L@@el

(MSL) SN

Floor Life 168 hours

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

8.3 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.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.
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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
A
G AN R e e e a2 - - — — [
\H
S ey ——————=o=o=o= S mmmononoaoaa iy | Semsesasasos . &
____________________________________________ ' <
A T ; |
c > O e =
T _____________ J . i
A i | |
l B ! - i
| i Cool
R B Soak i 1 Reflow | down
€ D > € F —>! ﬂme)
Table 9-1 Lead-free Reflow Profile Conditions
O QTI typ;@al SMT reflow profile cond;‘?ions (for reference only) O
Step | Reflow condition S
Environment N2 purge reflow usage (yes/no) Yes, N2 purge used
If yes, 02 ppm level 02 <1500 ppm
A | Preheat ramp up temperature | 25°C->150°C
range
B Preheat ramp up rate 1.5-2.5°C/s
C Soak temperature range 150°C->190°C
D Soak time 80-110s
E Liquidus temperature 217°C
F Time above liquidus 60-90 s
G Peak temperature 240-250°C
H Cool down temperature rate <4°C/s

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

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

Figure 9-2 Measuring the Reflow Soldering Process
' Adjacent package Printed

Spacing ] p g wifing

board

Measurement
point B

Thermocouples Measurement point A

If possible;ithe 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 A733MX-HN3

The following figure shows the A7T33MX-HN3 marking.
Figure 10-1 A733MX-HN3 Marking

1
2
>
>Q
&
§ -
Ball Al identifier
3 4
The following table describes the A7T33MX-HN3 marking definitions.
Table 10-1 A7T33MX-HN3 Marking Definitions
@@. Marking | Description Q<> Fixed/Dynamic <><>
1 ALLWINNER Allwinner logo or name Fixed
2 AT33MX-HN3 Product name Fixed
3 LLLLLLL Lot number Dynamic
4 XXXXX Date code Dynamic
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10.2 A7T33MX-N3X
The following figure shows the A733MX-N3X marking.
Figure 10-2 A733MX-N3X Marking
1
( Avwner
A733 2
MX-N3X
, LLLLLLL  XXXXX
2
Ball Al identifier N\
3 4 o
The following table describes the A733MX-N3X marking definitions.
Table 10-2 A733MX-N3X Marking Definitions
No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed
2 AT33MX-N3X Product name Fixed
%C LLLLLLL Lot number Dynamic
4 XXXXX Date code Dynamic
v
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10.3 A733MX-1XX
The following figure shows the A733MX-1XX marking.
Figure 10-3 A733MX-1XX Marking
1
Auwiner
A733 2
MX-1XX
o LLLLLLL XXXXX
Ball Al identifier S
3 4 >Q
&
-

The following table describes the A733MX-1XX marking definitions.
Table 10-3 A733MX-1XX Marking Definitions

No. Marking Description Fixed/Dynamic

1 ALLWINNER Allwinner logo or name Fixed

2 AT33MX-1XX Product name Fixed

%C LLLLLLL Lot number Dynamic

4 XXXXX Date code Dynamic

v
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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 temperaturg).

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

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