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T153 Family

Quad-Core High-performance

Industrial Automation Processor Datasheet

Key Features

Processors
e Quad-core Arm® Cortex®-A7

- L132KBI/D-cache per core+ L2512 KB
e Single-core RISC-V E9Q7

- 16 KB I-cache+16 KB D-cache

Memory & Storage

e 16-bit DDR3/DDR3L/DDR4

e 160 KB SRAM

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

ISP

e Upto2sensorinputs

e Time Division Multiplexing (TDM) mode

e Maximum frame rate: IM@30fps online,
2M@30fps offline

Video Input
e Parallel CSl Interface
- 8/10/12/16<bit width
- BT.656, BT.601, BT.1120, and Digital
Camera (DC) protocol
- B?.GSG up to 2*720P@30fps and BT.1120
up to 2*1080P@30fps
e~ MIPICSlInterface
- 4-/2+2/1+1+1-lane MIPI CSI, up to 1.0
Gbit/s per lane

Video output

e 1xRGB, up to 1920x1080@60fps

e 1Ixdual-link LVDS, up to 1920x1080@60fps

e 1x4-lane MIPI DSI output, up to
1920x1080@60fps and 1.0 Gbit/s per lane

Audio

e 1xDAC

e 1xaudiooutput: LINEOUTP/N
e 3xI12S

e 1x 8-channel DMIC, up to 8 KHz-48 KHz
sampling rate
e 1xOWA inputand 1x OWA output

Automation Connectivity
3x RMII/RGMII

2x CAN-FD

1x 8-/16-/32-bit Local Bus

General Connectivity
e 1xUSB2.0 DRD, 1x USB2.0 Host

e 2xSDIO3.0 ]
o 4xSPI >@<>
e 10X UART :

o 6XTWI >

e 30-channel PWM (multiplex with 16-channel
PWMCS OUT&16-channel PWMCS IN)

e 24-channel GPADC

e 4-channel TPADC

e 1xLEDC

e AXIRCRX, IxIR_TX

Security Subsystem

e AES/DES/3DES/SM4 symmetrical algorithm
e MD5/SHA/HMAC/SM3 hash algorithm

e RSA/ECC/SM2 public key algorithm

e PRNG/TRNG random bit generate algorithm
e Supports secure boot

e Supports secure memory isolation

Device summary

Orderable Device(s) Package

WBBGA 327 1
T153MX-BCX GAS3 ba.“S’ 3

mm x 13 mm size
T153M4-QCX .

FP 128 ,14

T153M3-QCX eQFP 126 pins, 14mm

X 14 mm size
T153L3-QXX

See Table 2-1 Ordering Information
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Revision History

Revision | Date Author Description
0.90 November 13,2025 | KPAO570 Initial Version Release
Chapter 4 Pin Description
Update the PIN No. 11, 12,127,128
functions as GND-CPU, VDD-CPU1,
VVDD-CPU2, VDD-CPUS3 for the chip
model T153Mx-QCX
Chapter 7 Pin Assignment
0.91 December 18,2025 | KPA0570 1. UpdatethePIN No. 11, 12, 127,
128 functions as GND-CPU, VDD-
CPUL, VDD-CPU2, VDD-CPU3 in
section 7.1.1.2 T153Mx-QCX Pin
(\
Map
2. Update the T153Mx-QCX package
dimension in section 7.1.2.2
1. Inthe T153Mx-QCX packages, the
Power Pin VCC-PA-PD is changed
to VCC-PD, and the power pin
VCC-PK is changed to VCC-PA-PK.
2. Add “VCC-PA must poweron
b after VCC18-ADC.” to the
><> description of the power-up
sequence in section 5.11.1.1
WBBGA Power-Up Sequence.
0.92 Feb 6,2026 KPAO570
ebruary 3. Update WBBGA Power-Up/Down
Sequence in section 5.11.1.1 and
5.11.2.1.
4, Update eQFP Power-Up/Down
Sequence in section 5.11.1.2 and
5.11.2.2.
5. Add Figure 9 3 Measuring the QFP

Reflow Soldering Process in
section 9 Reflow Profile.
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About This Document

Purpose and Scope

The documentation describes features of each module, pin/signal characteristics, current
consumption, interface timing, thermal and package of the T153 family. For details about register
descriptions of each module, see the 7153_User_Manual.

Intended Audience
The document is intended for:

e Hardware designers and maintenance personnel for electronics
e Sales personnel for electronic parts and components %

Related Documentation o

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://opén.allwinnertech.com/.

Revision Number Definition
Revision:0.90-0.9x

This document is released based on the design.completion products yet to be mass-produced.
'Ebgrefore, the information in this document may be modified by reason of mass-produced
verification.

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

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

Symbol Conventions

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

Symbol Description
A CAUTION A caution means that damage to equipment is possible.
m NOTE Provides additional information to emphasize or supplement
— important points of the main text.

X
Table Content Conventions <’®

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

Symbol Description

- The cell is blank.

Numerical System

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

N &
Type © Symbol S Value

1024

<D>@ta capacity 1,048,576

> 1,073,741,824

1000

Frequency, data rate 1,000,000

oI |I7oO |IZ (X

1,000,000,000

FT/QA/QC Test

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

Test Item Des(\cription

(e

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

FT Test
e functional test of all modules for each produced chip.
QA test is a system-level sampling test for good-quality chips. According to the
OA Test application level of the chip, a certain percentage of good-quality chips are

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

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



QCTest

QCtestisa module-le\@%ampling test for good-quality chips. Acc%@mg tothe
chip application lev©E>a certain percentage of good-quality chip@?re selected
for module-level functional testing to monitor whether the chip production
process is normal.
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1 Overview O O
& & <
& o o
& T153 is a quad-core architecture solution targeted for automation applications, such as

programmable logic controllers (PLCs), human-machine interface (HMI), etc.

Equipped with a quad-core Arm® Cortex®-A7, a single-core RISC-V E907, and support for
DDR3/DDR3L/DDR4 memory, the T153 delivers powerful compute performance and fast response,
making it ideal for demanding automation tasks.

The processorg\égtures three Gigabit Ethernet interfaces, tC@Q’CAN_FD interfaces, and 16-/32-bit @‘5
local bus,(\g@%porting high-throughput networking LQ;&\“Q’complex data-driven use cases. Its @é\%
integraterd&lmage signal processor and display enging_@%nable clear, real-time visual feedback for;r\é’

man@@ing intricate manufacturing processes. ©<> @Q

% extensive peripheral support, the T153 Qf?ers 24-channel GPADC, 6 TWIs, 30—chanr%>e<[>%WM.
<>5These interfaces provide flexibility for<>d]\/erse applications, enabling easy integ@@tion and
QQ scalability in automation systems. <>Q 0@

&
Q<> The following figure shows the sy@@n block diagram for the device. QQQ
Figure 1-1 System Block Diagram

Video Input (VI) CPUX System MCU System Peripherals

System
RISC-V E907

- : Arme Cortexe-AT x 4 i
8-/10-/12-/16-bit ' 8 USB2.0 System
Parallel CSI H H
H : WDT_MCU USB2.0 DRD
MIPICS) A Lll-Cache L1 D-Cache : TIMER MCU
® 32kB 32KB : | | UsB20HOST
(4-lane/2+2-lane) o H 9
5 : MSGBOX_MCU

O : L2 Cache 512 KB i 2 10M/100M/1000M
ISP 2M@30fps : : . GMAC x3
- : Q

N
Video Output
(VO) System

System Resource
UART x 10

SPI Flash (Octal 1/0) 24-ch GPADC
-C

SMHC x 4

o
=
>

4-ch TPADC

DRAMC Thermal Sensor

14-ch PWM

7

TIMER_CPUX 16-ch PWMCS
(multiplexing with 16-ch
PWM signals)

LEDC

Security WDT_CPUX

; Crypto Engine (CE
Audio Interfaces rypto Engine (CE) MSGBOX_CPUX/MSGBOX_C
ORE

. IRTX x 1&IRRXx 4
Audio Codec Security ID (SID)

PRCM
1x DMIC Secure Memory Control (SMC) CAN-FD x2

SPINLOCK

Secure Peripherals Control (SPC) Localbus

© TrustZone Memory Access (TZMA) A\ GPIO&RTC_GPIO

<>®Some modules shown in this block diagramQare not offered on all devices, please refe&t@grable 2-1

©<> Ordering Information for details. < &
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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

Features T153MX-BCX N T153M4-QCX T153M3-QCX T153L3-QXX

CPU 4xAT, 1xE9OQT 4xAT, 1xE9OQT 4xAT, 1xE9QT 4xAT

DDR External DDR3/DDR3L/DDR4 SIP 256MB DDR3 SIP 128MB DDR3 SIP 128MB DDR3

CAN-FD 2 x CAN-FD 2 x CAN-FD 2 x CAN-FD Not Support

Local Bus 1 x 32-bit local bus 1 x 32-bit local bus 1 x 32-bit local bus Not Support

GMAC RMII/RGMII 0/1/2 RMII/RGMII 0/1/2 RMII/RGMII 0/1/2 RMII/RGMII 0/1

SDI02.0/3.0 2 (SDC1/3) 1(SDC1) 1(SDC1) 1(SDC1)

MIPI CSI 4-lane/2+2/1+1+1-lane 4-lane 4-lane 4-lane

Parallel CS! 8/10/12/16-bit width 8-bit width 8-bit width 8-bit width

Line-out Differential (LINEOUTP/N) Single-end (LINEOUTP) Single-end (LINEOUTP) Single-end (LINEOUTP)

OWA IN/OUT ouT ouT ouT

125 3(1250/1/2) 2 (12S1/2) 2(1251/2) 2 (12S1/2)

SPI 4 (SP10/1/2/3) 3 (SPI10/1/3) 3(SPI10/1/3) 3 (SPI10/1/3)

TWI 6 (TWI0/1/2/3/4/5) 5 (TWI0/1/2/4/5) 5 (TWI0/1/2/4/5) 5 (TWI0/1/2/4/5)

GPADC 24 channels 16 channels 16 channels 16 channels
30 channels (multiplexing 22 ch?nne.ls . 22 channels (multiplexing 22 channels (multiplexing

PWM&PWMCS With 16-ch PWMCS IN, 16-ch | (MUttPIeXing with 14-ch 1o s 50/ b/ MES IN, 16-ch | with 14-ch PWMCS IN, 16-ch
PWMCS OUT) ZVL\JI_T_A)CS IN, 16-ch PiMCR PWMCS OUT) PWMCS OUT)

GPIO 1401/0s 901/0s 901/0s 901/0s

package WBBGA 327 balls, 13 rr%n:ﬁ)?&B eQFP 128 pins, 14 mmx | eQFP 128 pins, 14 mm x 14 eQFP 128 pins, 14 mmx 14
mm S 14 mm mm mm

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

3.1 Processors

e ArmvT Architecture quad-core Arm® Cortex®-A7
- 32KBL1lI-cache+32KBL1D-cache per core

- 512 KB&2cache
e RISC-V E9O7
3.2 Memory
3.2.1 Boot ROM (BROM) O
<
e  Supports CPUO Boot Process ¢ 5
e Supports system boot from the following devices: o
- SDhCard
- eMMC

- SPINOR Flash (Quad Mode and Single Mode)

SPI NAND Flash

e Supports GPIO to select the kind of boot media to boot
e  Supports eFuse to select the kind of boot media to boot

e Supports Normal Boot and Secure Boot

. QSupports loading only certified firmware in Secure Boot

g<> Ensures that the Secure Boot is a trusted environment

3.2.2 SRAM

e 160 KB SRAMC, mainly used for boot0, hibernation, and wakeup

e 16 KB DE_SHARE_SRAM can be shared with system during boot process.
3.2.3 SDRAM

e 16-bit DDR3/DDR3L/DDR4
e Clock frequency up to 933 MHz for DDR3 and DDR3L
e Clock frequency up to 1066 MHz for DDR4

3.2.4 SD/MMC Host Controller (SMHC)

e Four SD/MMC Host Controller (SMHC) interfaces
- SMHCO0, compliant with the protocol Secure Digital Memory (up to SD3.0)

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 6
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- SMHC1/3, compliant with the protocol Secure Digital I/O (up to SDI03.0)
- SMHC2, compliant with the protocol Multimedia Card (up to eMMC5.1)
e The SMHCO and the SMHC1/3 support the following:
- 1-bit or 4-bit data width
- Maximum performance:
> SDRmode 200 MHz@1.8 V IO pad
> DDRmode 50 MHz@1.8V 10 pad
» SDRmode 50 MHz@3.3V 10 pad
e The SMHC2supports 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

» DDRmode 150 MHz@1.8V 10 pad N
» SDRmode 50 MHz@3.3V |0 pad ><
> DDR mode 50 MHz@3.3V 10 pad K

e Supports block size of 1 to 65535 bytes
e Supports hardware CRC generation and error detection

3.2.5 SPI Flash Controller (SPIF)

e Supports multiple SPI modes
- Standard SPI
- Dual-Input/Dual-Output SPI, and Dual-1/0O SPI
- Quad-Input/Quad-Output SPI, Quad-I/0O SPI, and QPI
- Octal-Input/Octal-Output SPI, Octal-1/O SPI, and OPI
- 3-wire SPl with programmable serial data frame length of 1 bit to 32 bits
e  Supports XIP mode of operation for executing code from FLASH memory
e Supports STR mode and DTR mode, and DTR mode supports DQS signal
e High Speed Clock Frequency
- 150MHzfor STR Mode
- 100MHz for DTR Mode
e Software Write Protection
- Write protect all/portion of memory via software
- Top/Bottom Block protection
e Programmable delays between transactions
e Supports data sample mode0, model, mode2 and mode3
e  Supports Control signal configuration
- Onechip selection
- Polarity and phase of the Chip Select (SPIF_CS) and SPI Clock (SPIF_CLK) are configurable

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 7
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3.3

3.3.1

Supports data scramble/descramble
Supports private DMA

- Supports chain transmission

- Supports descriptor in 8-word length
Supports byte transfer

Image Processing

Image Signal:Processor (ISP)

Support multiple sensors (up to 2) input
Support raw8/10/12

Maximum resolution:

- online: 1280x4224

- offline: 1920x4224
Performance of one sensor:

- online: IM@30fps (linear)

- offline: 2M@30fps (linear)

Support multiple data streams (up to 4) output
- Support YUV422/YUV420/RGB888/RGB565 output

- Support graphics mirrorand flip

- Support 1/64~1x scale down
Support ISP adjustment tool on the PC
Support Algorithm Features:

" Crop

- Dynamic Range Compression (DRC)
- Black Level Correction

- Digital Gain

-~ White Balance

- Len Shading Correction (LSC)
- Gamma Correction

- Defect Pixel Correction (DPC)
- Cross Talk Correction (CTC)

- Noise Reduction (2D)

- Bayerinterpolation

- Sharpness

-~ Color Enhancement (3D-LUT)

- Adjustable 2A functions: Automatic White Balance (AWB), Automatic Exposure (AE)

- Supports Anti-flick Detection Statistics

- Histogram Statistics

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved.
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3.4

34.1

3.4.2

Graphics Processing

Display Engine (DE)

One display output, up to 1080P

Two alpha blending channels optional

Four overlay layers in Ul channel, one overlay layers in video channel.
Video channel and Ul channel share one scaler function.

Supports potter-duff compatible blending operation

Supports dither output to TCON

Supports 3DFIFO for Dual Link LVDs to display

Input format

- Semi-planar of YUV422/YUV420/YUV411

- Planarof YUV422/YUV420/ YUV411

- ARGB8888/XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565 <’%Q
Support Frame Packing/Top-and-Bottom/Side-by-Side Full/Side-by-Side Half 3D format data.

SmartColor2.0 for excellent display experience <
- Flesh tone protection

- Hue gain, saturation gain, and value gain controller

- Fully programmable color matrix

- . Dynamic gamma

- 17x17x17programmable 3D LUT

Supports write back for verification

Supports RGB444/RGB565/RGB666 with dither function

G>§phic 2D (G2D)

Supports mixer layer size up to 2048x2048 pixels, rotate size up to 4096x4096 pixels
Supports gradient color fill

Supports pre-multiply alphaimage data

Supports color key

Supports two pipes Porter-Duff alpha blending

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

Supports memory scan order option

Supportsany format convert function above

Supports 1/16x to 32x resize ratio

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

Supports FillRectangle, FillGradient, BitBlt, StretchBlt and MaskBlt

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

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 9
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e Supports 4 Thread RCQ function for mixer and rotate
e Supports dither

3.5 Video Input Interfaces

3.5.1 MIPICSI

e Complaint with MIPI CSI-2 specification v1.1 and MIPI D-PHY specification v1.0
e 1.0 Gbit/s perlane
e Configurable number of data lanes and sequence of data lanes for MIPI interface:
- 4lane
- 2+2-lane
- 1+1+1-lane
e Pixel formats
- RAW 8/10/12/14/16 bit >
- YUV422 8 bit
- YUV420 8 bit
- RGB888 and RGB565

3.5.2 Parallel CSI

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

e SupportsBT.656 2-channel time-multiplexed format

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

e Dual Data Rate (DDR) sample mode with maximum pixel clock of 148.5MHz
e Supports BT656 2CH 720P@30fps

<&
. Supports BT1120 2CH 1080P@30fps

3.6 Video Output Interfaces

3.6.1 LCD

e One panelinterface
- RGBinterface with DE/SYNC RGB mode, up to 1920x1080@60fps
- Serial RGB interface, up to 800 x 480@60fps
- i808Qiinterface, up to 800x480@60fps
- RGB888, RGB666 and RGB565 pixel formats
- Supports BT.656 interface

3.6.2 LVDS

e Two LVDS interfaces

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 10



@LNIMER . .
Confidential

3.6.3

3.7

3.7.1

3.7.2

3.7.3

3.7.4

e Upto 1920x1080@60fps for dual-link
e Upto 1366x768@60fps for single-link

MIPI DSI

e Compliant with MIPI DSI specification v1.02 and MIPI D-PHY specification v1.0
e Upto 1.0 Gbit/s perlane
e Supports one 4-lane MIPI DSI display, up to 1920x1080@60fps

System Peripherals

Clock Controller Unit (CCU)

e Three clock sources: an on-chip 16 MHz RC oscillator, an external 24 MHz HOSC, and an
external 32.768 kHz LOSC &

e Supports clock configuration, clock generation, gating, and reset for modules><

e Phase-Locked Loop (PLL) management (5 PLLs: PLL_PERIO, PLL_E\@RII, PLL_VIDEOO,

PLL_AUDIOO, PLL_CPU)

Power Reset Clock Management (PRCM)

e Busgating, bus reset, and clock configuration

Message Box (MSGBOX)

e Two sets of system general-purpose MSGBOXs for communication between CPUX subsystem
< and MCU subsystem.
><> - MSGBOX_CPUX: MCU write, CPUX read
- MSGBOX_MCU: CPUX write, MCU read
e  Four sets of separate MSGBOXs for priority adjustment among four A7 cores
- MSGBOX_COREO: CORE1/2/3 write, COREO read
- MSGBOX_CORE1: COREO0/2/3 write, CORE1 read
- MSGBOX_CORE2: COREO0/1/3 write, CORE2 read
- MSGBOX_CORE3: CORE0/1/2 write, CORE3 read
e Supportsinterrupts

Spinlock

e Supports 32 lock units
e Two lock status: locked and unlocked
e Lock time of the processor is predictable, which is less than 200 cycles

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 11
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3.7.5 RTC

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

e Usesa32.867 kHz low-frequency oscillator as the count clock

e 1kHzcounting frequency

e Configurable initial value by software anytime

e Supports alarm function that can generate interrupts and wake up peripheral devices

e Supports fanout function of internal 32.768 kHz clock

e 8generalpurpose registers for storing power-off information in RTC domain

e Supperts recording reboot events

3.7.6 Thermal Sensor Controller (THS)

e Two thermal sensors, distributed in CPU and DDR. N
S

e Averaging filter for thermal sensor reading ><

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

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

3.7.7 Timer

e Twelve programmable 56-bit down timers

e Configurablecounting clock: 32KHz, 24MHz, 16MHz, or 200MHz
e Two working modes: periodic mode and single countmode

e Generates an interrupt after counting ends

3.7.8 W@ichdog Timer (WDT)
»

e Two watchdog timers

e Supports over 1I-minute timeout

e Supports the generation of timeout interrupts

e Supports the generation of timeout reset signals

e Supports restarting timing by watchdog

e Supports the generation of reset signals through software configuration

3.8 Audio

3.8.1 Audio Codec

e One audio differential lineout output: LINEOUTP/N
e Oneaudio digital-to-analog converter (DAC) channel
- 16-bit and 20-bit sample resolution

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 12
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3.8.2

3.8.3

- 8kHzto 192 kHz DAC sample rate

- 99 &= 3dB SNR@A-weight, -83 £ 3 dB THD+N

Analog audio outputs: one differential lineout output, it can be configured as a single-ended
output

Supports Dynamic Range Controller adjusting the DAC playback

TX_FIFO with 128 depths for DAC data transmit

Programmable FIFO thresholds

Supports interrupts and DMA

12S/PCM

Three 12S/PCM interfaces (1250, 12S1, and 12S2)
- 12S0/2 support 4-lane application
- 12S1 supports 2-lane application

Compliant with standard Philips Inter-IC sound (12S) bus specification 3 A

- Left-justified, Right-justified, PCM mode, and TDM format >

- Programmable PCM frame width: 1 BCLK width (short frame) and Q%CLKS width (long
frame)

Transmit and receive data FIFOs

- Programmable FIFO thresholds

- TXFIFO with 128 depths, RXFIFO with 64 depths

Supports multiple function clocks

- Clock up to 24.576 MHz Data Output of I2S/PCM in Master mode
- Clock up to 12.288 MHz Data Input of 12S/PCMin Master mode
Supports TX/RX DMA slave interface

o><> Supports multiple application scenarios

- Upto 16 channels (fs =48 kHz) which has adjustable width from 8 bits to 32 bits

- Sample rate from 8 kHz to 384 kHz (sample rate * channel * slot width < 24.576 MHz)
- 8-bitu-law and 8-bit A-law. companded sample

Supports master/slave mode

DMIC

One DMIC interface

Supports PDM master receiver mode

ReceivesData FIFO:

- RX_FIFO with 128 depths for audio data receiving
- Programmable FIFO thresholds

Supports RX DMA slave interface

Supports interrupts

Supports multiple application scenarios:

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 13
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3.84

3.9

3.9.1

- Upto8channels

- Each channel can enable and disable individually

- Sample rate: 8KHz~48KHz

- Oversample rate: 64*fs/128*fs

- Sample resolution: 16bits/24bits

Programmable channels exchange and mapping
Supports High Pass Filter and Digital Volume Controller

One Wire Audio’ (OWA)

>
°

One OWA TX and One OWA RX, compliant with S/PDIF interface
Compatible with IEC-60958 and IEC-61937

- |IEC-60958 supports data formats: 16 bits, 20 bits, and 24 bits
Transmit and Receive data FIFOs

- TXFIFO with 128 depths, RXFIFO with 64 depths | N
- Programmable FIFO thresholds o
Supports TX/RX DMA Slave interface S

Supports Multiple function clock

- Separate OWA TXand RX clock

- OWA TX function clock includes a series of 24.576 MHz/49.152 MHz and 22.579 MHz
frequency (TX function clock 49.152 MHz support ample rate 384 KHz)

- OWARXfunction clock includes a series of 400 MHz frequency (RX function clock 40 0MHz
support CDR of sample rate from 8 KHz to 384 KHz)

Supports Hardware Parity On TX/RX

-~ Hardware Parity generation on the transmitter

<>Q— Hardware Parity checking on the receiver

Supports channel status capture on the receiver
Supports channel sample rate capture on the receiver
Supports insertion detection for the receiver
Supports channel status insertion for the transmitter

Peripheral Interfaces

GMAC

Three 10/100/1000 Mbit/s Ethernet port with RGMIl and RMII PHY interface
Compliant with IEEE 802.3-2015 standard

Supports both full-duplex and half-duplex operation

Full-duplex flow control

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 14
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e |EEE 1588-2008 for precision networked clock synchronization, 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 Source Address field and VLAN insertion or replacement, Double VLAN

e Transmits TCP/IP Checksum Offload

e Supports a variety of flexible address filtering modes (include Hash filter function)

e Optimization for packet-oriented DMA transfers with frame delimiters
- Supports linked-list descriptor list structure
- Descriptor architecture, allowing large blocks“of data transfer with minimum CPU

intervention: each descriptor can transfer up'to 32 KB of data

- Comprehensive status reporting for normal operation and transfers with errors

e Supports 4KB TXFIFO for transmission packets and 8KB RXFIFO for reception packets

e Supports 16 Descriptors Descriptor Pre-fetch cache for TXDMA and RX DMA N

e Programmable interrupt options for different operational conditions ><

e Supports MDIO (Clause22 and Clause45) Interface for PHY device configuration and
Mmanagement

e Configurable big-endianand little-endian mode for Transmit and Receive paths

e Supports statistics on the received and transmitted packets

e Split Header Support

e Supports Energy Efficient Ethernet (EEE)

3.9.2 CAN-FD

e Two CAN-FD ports (up to 64 data bytes)

.><>Q Conforms with 1SO 11898-1:2015

e Supports CAN 2.0A and 2.0B protocol specification

e Supports AUTomotive Open System ARchitecture (AUTOSAR)
e Supports SAE J1939 standards

e CANerrorlogging

e Improved acceptance filtering

e Two configurable receive FIFOs

e Separate signaling on reception of high priority messages
e Upto 64 dedicated receive buffers

e Upto32dedicated transmit buffers

e Configurable transmit FIFO

e Configurable transmit queue

e  Configurable transmit event FIFO

e Direct message RAM access for host CPU

e Supports DMA Master

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 15
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3.9.3

3.94

Local Bus Controller (LBC)

e Onelocal bus controller with privatized synchronous transport protocol
- Maximum interface speed: 150 MHz@16bits, 100MHz@32bits
- Address bus and data bus time-multiplexed
- 8/16/32-bit data width
- Supports big endian and little endian
- Parity check
- FIX/INCRtype address transmission with configurable burst length (maximum 128 beats
in onetransmission)
e Upto4chipselects
-~ “Independent timing parameter configuration for each chip select signal
- Configurable polarity
e Multiple accessing methods
- Direct access/indirect access/private DMA access < N
- Indirect access supports data transfer through system DMA

USB2.0 DRD

e One USB2.0 DRD interface
e Supports USB Host Function
- = Compatible with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0
- Compatible with Open Host Controller Interface (OHCI) Specification, Version 1.0a
- Supports High-Speed (HS, 480 Mbps)
- Supports Full-Speed (FS, 12 Mbps)
< - Supports Low-Speed (LS, 1.5 Mbps)
» - Supportsonly 1 USB Root Port shared between EHCI and OHCI
e Supports USB Device Function
- Supports High-Speed (HS, 480 Mbps)
- Supports Full-Speed (FS, 12 Mbps)
- Supports bi-directional Endpoint0 for Control transfer
- Supports up to 16 User-Configurable Endpoints for Bulk, Isochronous and Interrupt bi-
directional transfers (Endpoint1-8)
- Supports up to (8KB+64Bytes) FIFO for EPs (Including EPO)
- Supportsiinterface to an external Normal DMA controller for every EPs (Endpoint1-8)
e Supportsan internal DMA Controller for data transferwith memory
e Supports High-Bandwidth Isochronous & Interrupt transfers
e Supports Automated splitting/combining of packets for Bulk transfers
e . Supports point-to-point and point-to-multipoint transfer in both Host and Peripheral mode
e Supports Automatic ping capabilities
e Supports Soft connect/disconnect function
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e Supports all transaction scheduling in‘hardware

e Power Optimization and Power Management capabilities
e Device and Host controller share an 8K SRAM and a physical PHY

3.9.5 USB2.0 Host

e OneUSB2.0Host interface

e Supports industry-standard AMBA High-Performance Bus (AHB) and it is fully compliant with
the AMBA Specification, Revision 2.0. Supports bus.

e Includes aninternal DMA Controller for data transfer with memory.

e Complies with Enhanced Host Controller Interface (EHCI) Specification, Version 1.0, and the
Open Host Controller Interface (OHCI) Specification, Version 1.0a.

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

Device.
e Supportsonly 1 USB Root Port shared between EHCIl and OHCI. | NY
o
3.9.6 PWM K

e One PWM controller has 14-channel PWM Input/Output
e 14 separate channel waveform output
- Supports PWM periodic mode output
- Supports PWM pulse mode output, and the pulse number is configurable
- Outputfrequency range:
> -0 to 24 MHz (when the clock source is DCXQ)
> 0to 100 MHz (when the clock source is APBO clock)
~ - Various duty-cycle: 0% -100%
> - Minimum resolution: 1/65536
e 7 complementary pairs waveform output

Supports dead-zone generator, and the dead-zone time is configurable
e Upto4 groups of waveform output for controlling stepping motors
- Supports any plural channels to form a group, and output the same duty-cycle pulse
- In group mode, the relative phase of the output waveform for each channel is
configurable
e l4-channelinput waveform capture
- Supportsrising/falling edge detection and falling edge detection
- Supports pulse-width measurement
e l4-channel input waveform periodic count

3.9.7 PWMCS

PWMCS is compatible with the original PWM functionality and expands it with new features. There
are two PWMCS controllers in this device, containing total 16 PWM channels which are multiplexed
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3.9.8

with 16-channel PWMCS output and 16-channel PWMCS input. The following takes one PWMCS
controller as an example to describe PWMCS features, and the two PWMCS controller are
consistent.

e Supports waveform output

Up to 8-channel independent output

Up to 4-channel group mode output

Up to 4-channel complementary pairs mode output

Up to 4-channel IO pairs mode output

Supports cycle output (not support in group mode.and |0 pair mode) and pulse output
Supports outputting high/low level and high resistance

Configurable initial phase and polarity

Configurable pulse output suspension state

Supports pulse output delay

Configurable output waveform duty cycle (0-100%) A&
0~4 MHz output frequency. Supports maximum and minimum frequencyyﬁnit

e Supports input waveform capture K

SPI

Up to 8-channel independent capture

Up to 4-channel IO pairs mode capture

Supports INDEX, STROB, software initiation and capture position counter
Supports input level detection

Supports,input filter

e Four SPI controllers: SPI0, SPI12, and SPI3 support SPI mode; SPI1 supports SPI mode and DBI
><>Qmode.

SPI mode

e  Multiple SPI modes:

Master mode and slave mode for standard SPI

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

Master mode for Quad-Output/Quad-Input SPI

Master mode for 3-wire SPI, with programmable serial data frame length of 1 bit to 32 bits
Camera mode Dual-Input SPI

Cameraimode Quad-Input SPI

e Master mode support the Maximum clock frequency::100MHz

e Camera mode support the Maximum clock frequency: 50MHz
e Supports TX/RX DMA Slave interface
e~ Master mode and Slave mode supports Data Sample Mode

Mode0, Model, Mode2 and Mode3

e Master mode and Slave mode support Control signal configuration
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3.9.9

Multiple chip selects
- SPIO supports two chip select
- SPI1/2/3 support three chip select

Polarity and phase of the Chip Select (SPI_CS) and SPI Clock (SPI_CLK) 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

SupportsMaximum resolution RGB666 240*320 @30HZ with Single Data Lane

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

Lane
Supports Tearing Effect
Supports software flexible control video frame rate

UART

Ten UART controllers (UART 0-9)

Compatible with industry-standard 16450/16550 UARTs
Transmitand Receive data FIFOs

- UARTO, UART6-9: RX-64 Layer, TX-64 Layer

-~ UART1-5: RX-128 Layer, TX-128 Layer

Supports baud rate generator from APB bus clock

- Speed up to 1.5Mbps with 24MHz APB clock

- Speed up to 3.75 Mbps with 60MHz APB clock

< - Speedupto5Mbpswith 80MHz APB clock

- Speed up to 10 Mbps with 160MHz APB clock
Supports 5-8 data bits and 1/1.5/2 stop bits

Supports Even, Odd or No Parity

Supports TX/RX DMA Slave interface

Supports Software/ Hardware Flow Control

Supports IrDA 1.0 SIR

Supports RS-485/9-bit mode

Supports RS-485 full duplex mode

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

3.9.10 Two Wire Interface (TWI)

Six TWI controllers: TWI0/1/2/3/4/5
Supports master mode or slave mode
Supports 7-bit standard address and 10-bit extended address.
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Supports standard mode (100 kbit/s), fast-mode (400 kbit/s)

Supports general call and start byte.

Clock Stretch up to 15 ms

Master mode features:

- Supports the bus arbitration in the case of multiple master devices.
- Supports clock synchronization and bit and byte waiting.

- Supports packet transmission and DMA

Salve mode features:

- Interrupt on address detection

3.9.11 GeneralPurpose ADC (GPADC)

12-bit Resolution SAR type A/D converter

Include 3 GPADCs:

- GPADCO has 10 channels 5
- GPADC1 has 10 channels o

- GPADC2 has 4 channels; which is multiplexed with TPADC and can béénabled by PWM
64 FIFO depths of data register

Analog Input Range: 0to 1.8V

Maximum Sampling frequency: 2 MHz

Supports data compare and interrupt

Supports three operation modes

- Single conversion mode

- Continuous conversion mode

-~ Burst conversion mode

o><>QSupports calibration averaging filter

3.9.12 Touch Panel ADC (TPADC)

A'12-bit SAR A/D converter provided

A/D Conversion with Configurable sample frequency up to 750 KHz
A/D can buffer up to 32 sample results

Supports DMA Slave interface

Supports Aux ADC with up to 4 channels

Supports 4-Wire Resistive Touch Panel Input Detection

- Supports Pen Down Detection with programmable sensitivity
- Supports Single Touch Coordinate Measurement

- Supports Dual Touch Detection

- Supports Touch Pressure Measurement with programmable threshold
- Supports Median and averaging filter for noise reduction

- Supports X,Y Coordinate exchange function
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TPADC has 4 pads, multiplexing with GPADC2

3.9.13 LED Controller (LEDC)

LEDC is used to control the external intelligent control LED lamp
Configurable LED output high/low level width and reset time

LEDC data supports DMA configuration mode and CPU configuration mode
Maximum 1024 LEDs serial connect

Configurable interval time between data packets and frame data
Configurable RGB display mode

3.9.14 Consumer Infrared Transmitter (IR_TX)

One IR_TX interface

Full physical layer implementation

128 bytes FIFO for data buffer E
Configurable carrier frequency ¢
Configurable carrier duty cycle

Supports Interrupt and DMA

Supports DMA shake and wait mode

Supports arbitrary wave generator

Supports data transfer in RLC encoding format

Compatible'NEC format

Supports single/cyclic sending mode

3.9.15 Cogsumer Infrared Receiver (IR_RX)
<&

.

Four IR_RX interfaces

Supports CIR remote control receiver

Supports Interrupts

Sample clock up to 1IMHz

Supports 64-byte RX FIFO

Programmable FIFO thresholds

Supports data reception in RLC encoding format
Compatible with NEC format

Supports naise filtering function

3.10 Security

3.10.1 Crypto Engine (CE)

Symmetrical Algorithm
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Supports AES Symmetrical Algorithm

> Supports key size: 128/192/256 bits

> Supports CFB mode,include CFB1/CFB8/CFB64/CFB128

> Supports CTR mode, include CTR16/CTR32/CTR64/CTR128
> Supports ECB, CBC, CTS, OFB, CBC-MAC, GCM, XTS modes

Support XTS-AES symmetrical algorithm: key size: 256/512 bits
Supports DES Symmetrical Algorithm

» Supports CTR mode, include CTR16/CTR32/CTR64
»& Supports ECB, CBC, CBC-MAC mode
Supports 3DES, SM4 Symmetrical Algorithm

e Hash Algorithms

Supports MD5, SHAL, SHA224, SHA256, SHA384, SHA512, SM3 &
Supports HMAC-SHA1, HMAC-SHA256 <
Supports multi-package mode for these ones ¢
Supports hardware padding

e Radom bit generate Algorithms

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

Supports TRNG, post-process by hardware with SHA256, output with multiple of 8 words
Supports TRNG single/double entropy source mode

Supports TRNG healthy test

Supports Instantiate/Reseed/Generate/Uninstantiate 4 process

Supports prediction resistance requests

Supports 8 separate suits of Internal State

Maximum 2732 BYTE length of Entropy input. Nonce. Personalization. Additionalinput,
and length is multiple of word

e  Public Key Algorithms

Supports RSA Public Key Algorithms, include 512/1024/2048/3072/4096-bit width
Supports ECC Public Key Algorithms, include 160/224/256/384/521-bit width
Supports SM2 Algorithms

e Security Strategy and System Feature

Symmetric, asymmetricc HASH/RBG ctrl logics are separate, can handle task
simultaneously. Symmetric logic can select instantiate 2 suits at implementation time.
Supports task chain mode for each request. Task or task chain are executed at request
order.

8 scatter group(sg) are supported for both input and output data

Supports secure and non-secure interfaces respectively. Each world issues task request
through its own interface, and doesn’ t know each other’ s existence.
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- Each world has 4 channels for software request, each channel has an interrupt control
and status bit, and channels are independent with each other.
- All configurations can support byte align address.

3.10.2 Security ID (SID)

e Supports secure and non-secure world in eFuse

e Supports one-time programming the eFuse on the chip
e Supports data scrambling

e Supportsreading and writing protection

e Supports eFuse power switch

e Supports the password function through secure debug

3.10.3 Secure Memory Control (SMC)

e The SMCis always secure and can-only be accessed by secure CPU E
e Setsthe secure area of DRAM ¢

e Supports DDR data scrambling and descrambling

e Supports setting the secure property that the Master accesses to DRAM

e Supports address isolation based on Master

3.10.4 Secure Peripherals Control (SPC)

e The SPCisalways secure and can only be accessed by:secure CPU
e Sets the secure area of peripherals

3.10.5 Tg@stZone Memory Access (TZMA)

>
e The TZMAis always secure and can only be accessed by secure CPU
e Setsthe secure area of SRAMC

3.11 Package

e WBBGA 327 balls, 13 mm x 13 mm body size, 1.241 mm height (maximum), 0.65&0.6 mm ball
pitch, 0.31 mm ball size.
e eQFP 128 pins, 14 mm x 14 mm, 1.600 mm height (maximum)
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4  Pin Description

4.1 Pin Characteristics

4,1.1 T153MX-BCX Pin Characteristics

This section lists the characteristics of the device pins from the following seven aspects.
[1] Ball#: Package ball numbers associated with each signal.
[2] Ball Name: The name of the package ball.

NC means these pins are not connected.

[3] Type: Denotes the signal direction

[ (Input), RS
<
O (Output), 5
<
I/O (Input/Output), o
OD (Open-Drain),
A (Analog),

Al (Analog Input),
AO (Analog Qutput),
P (Power),
G (Ground)
<>Q N/A (Not Applicable)
[>4] Ball Reset State: The state of the terminal at reset.
PU: Pull Up
PD: Pull Down
Z: High Impedance
N/A: Not Applicable

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

PU: Internal-pullup

PD: Internal pulldown

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

[6] Default Buffer Strength: Defines the default drive strength of the associated output buffer.
The maximum drive strength of each GPIO is 6 mA.
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N/A means Not Applicable.
[7] 1/0 Power Supply: The voltage supplies for the 10 buffers of the terminal.
N/A means Not Applicable.
4,1.1.1 SDRAM
Table 4-1 SDRAM Pin Characteristics
Ball# Elzlrtwe@ Q§{z®pe@ E:a“t:[zset E:I/lDown@ Eterf:gé}’%fg frer I/O Power Supply!”
& Q

1P3 SDQO 1/O N/A N/A N/A VCC-DRAM

1IN4 SDQ1 1/O N/A N/A N/A VCC-DRAM

W9 SDQ2 1/O N/A N/A N/A VCC-DRAM

1M4 SDQ3 1/O N/A N/A N/A VCC-DRAM &Q
W10 SDQ4 1/O N/A N/A N/A VCC-DRAM
IN3 SDQ5 1/O N/A N/A N/A VCC-DRAM
AAll | SDQ6 1/O N/A N/A N/A VCC-DRAM

Y9 SDQ7 1/O N/A N/A N/A VCC-DRAM

AA3 SDQ8 1/O N/A N/A N/A VCC-DRAM

AA2 SDQ9 1/O N/A N/A N/A VCC-DRAM

Y7 SDQ10 1/O N/A N/A N/A VCC-DRAM

Y3 SDQ11 1/O N/A N/A N/A VCC-DRAM

Y4 > SDQ12 1/O N/A N/A N/A VCC-DRAM

1M1 SDQ13 1/O N/A N/A N/A VCC-DRAM

IN1 SDQ14 1/O N/A N/A N/A VCC-DRAM

W4 SDQ15 1/O N/A N/A N/A VCC-DRAM

Y8 SDQSOP | I/O N/A N/A N/A VCC-DRAM

W5 SDQS1P 1/O N/A N/A N/A VCC-DRAM

w8 SDQSON | I/O N/A N/A N/A VCC-DRAM

Y5 SDQSIN '1/0 N/A N/A N/A VCC-DRAM

W6 SDQMQ 1/O N/A N/A N/A VCC-DRAM

1L3 SDQML1 1/O N/A N/A N/A VCC-DRAM
AA13 SCKP 0] N/A N/A N/A VCC-DRAM

Y13 SCKN 0] N/A N/A N/A VCC-DRAM
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Y15 SCKEO 0 N/A N/A N/A VCC-DRAM
W17 | SAO 0 N/A N/A N/A VCC-DRAM
W16 | SAl 0 N/A N/A N/A VCC-DRAM
AAL9 | SA2 0 N/A N/A N/A VCC-DRAM
1112 | SA3 0 N/A N/A N/A VCC-DRAM
W14 | SA4 0 N/A N/A N/A VCC-DRAM
Y17 SA5 0 N/A N/A N/A VCC-DRAM
1L9 SA6 0 N/A N/A N/A VCC-DRAM
Y19 SA7 0 N/A N/A N/A VCC-DRAM
W18 | SA8 0 N/A N/A N/A VCC-DRAM:
IM12 | SA9 0 N/A N/A N/A VCC-DRAM
IN7 SAL0 0 N/A N/A N/A \VCC-DRAM
INI3 | SALl 0 N/A N/A N/A VCC-DRAM
Y14 SAL2 0 N/A N/A N/A VCC-DRAM
1P13 | SA13 0 N/A N/A N/A VCC-DRAM
IM10 | SAl4 0 N/A N/A N/A VCC-DRAM
1L10 | SA15 0 N/A N/A N/A VCC-DRAM
Wil | SWE 0 N/A N/A N/A VCC-DRAM
1L6 SRAS 0 N/A N/A N/A VCC-DRAM
Y12 SBAO 0 N/A N/A N/A VCC-DRAM
Y16 SBAL 0 N/A N/A N/A VCC-DRAM
AA20 | SBA2 0 N/A N/A N/A VCC-DRAM
1N6 SCAS 0 N/A N/A N/A VCC-DRAM
1P6 SCSO 0 N/A N/A N/A VCC-DRAM
1L7 SCS1 0 N/A N/A N/A VCC-DRAM
1P7 SODTO 0 N/A N/A N/A VCC-DRAM
IM9 | SODTI 0 N/A N/A N/A VCC-DRAM
1P10 | SRST 0 N/A N/A N/A VCC-DRAM
1K7 SZQ Al N/A N/A N/A VCC-DRAM
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Ball Ball Reset | Pull Default Buffer <&
Ball# Typel % /0 Power Supply!’!
0% Name!2 yp State!”! Up/Downls | Strength!® / Q@@p y
1IM13 | SVREF 0 N/A N/A N/A VCC-DRAM
1J7,
1GS,
1H8 VCC-DRAM | P N/A N/A N/A N/A
1J8
VDD18-
1K10 DRAM P N/A N/A N/A N/A
4.1.1.2 GPIO Groups
Port A
< y
Table 4-2 Port A Pin Characteristics o>

Ball# Ball Tvpel Ball R?set Pull Default Buffer /0 P%werSu e

| NameZ YPE™ | statelt Up/Downl | Strength!® PPy
1C13 PAO /O Z PU/PD 4 mA VCC18-ADC
1C14 PA1 /O Z PU/PD 4 mA VCC18-ADC
1C12 PA2 7{e) Z PU/PD 4 mA VCC18-ADC
E20 PA3 1/0O Z PU/PD 4 mA VCC18-ADC
J21 PA4 /O Z PU/PD 4 mA VCC18-ADC/VCC-PA
J20 PA5 1/O Z PU/PD 4 mA VCC18-ADC/VCC-PA
K19 PA6 /O Z PU/PD 4 mA VCC18-ADC/VCC-PA
1D14 PAT 1/0 Z PU/PD 4 mA VCC18-ADC/VCC-PA
G19 PA8 1/0 Z PU/PD 4 mA VCCI18-ADC/VCC-PA
G21 PA9 1/0 Z PU/PD 4 mA VCC18-ADC/VCC-PA
H19 PA10 /O Z PU/PD 4 mA VCC18-ADC/VCC-PA
G20 PA11 1/0 Z PU/PD 4 mA VCC18-ADC/VCC-PA
1F13 PA12 IO Z PU/PD 4 mA VCC18-ADC/VCC-PA
1D13 PA13 /O Z PU/PD 4mA VCC18-ADC/VCC-PA
1D12 PA14 1/0 Z PU/PD 4 mA VCC18-ADC/VCC-PA
H20 PA15 /O Z PU/PD 4 mA VCC18-ADC/VCC-PA
J19 PA16 1/0 Z PU/PD 4 mA VCC18-ADC/VCC-PA
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Ball Ball Reset | Pull Default Buffer O

Ball# Type® % /0 Power Supply”
Q% Namel2 yp State® Up/Down! Strength'® / W Q@@p y

K20 PA17 1/0 Z PU/PD 4 mA VCC18-ADC/VCC-PA
F19 PA18 /O Z PU/PD 4 mA VCC18-ADC/VCC-PA
F20 PA19 1/0 Z PU/PD 4 mA VCC18-ADC/VCC-PA
1G14 PA20 /O Z PU/PD 4 mA VCC18-ADC/VCC-PA
1F14 PA21 I/0 Z PU/PD 4 mA VCC18-ADC/VCC-PA
1G13 PA22 1/0 Z PU/PD 4 mA VCC18-ADC/VCC-PA
1F12 PA23 /O Z PU/PD 4 mA VCC18-ADC/VCC-PA
1E10 VCC-PA = N/A N/A N/A N/A

VCC18-
1A12 p N/A N/A N/A N/A

ADC / / / / RS
1A11 AGND-ADC | G Z PU/PD 4 mA N/A v

Port B
Table 4-3 Port B Pin Characteristics

Ball Ball Reset | Pull Default Buffer

Ball#-) Typet /O Power Supply!”
a Name!2 &pre Statel” Up/Down® | Strength'® O BT S

H2 PBO 1/0O Z PU/PD 4 mA VCC-10
G3 PB1 /O Z PU/PD 4 mA VCC-10
G2 <@AB2 I/O Z PU/PD 4 mA VCC-10
Gl PB3 /O Z PU/PD 4 mA VCC-10
J2 PB4 1/O Z PU/PD 4 mA VCC-10
J1 PB5 1/0 Z PU/PD 4 mA VCC-10
H3 PB6 1/0 Z PU/PD 4 mA VCC-I10
J3 PB7 /O Z PU/PD 4 mA VCC-10
K2 PB8 1/0 Z PU/PD 4 mA VCC-I10
K3 PB9 [0 Z PU/PD 4 mA VCC-I0
L1 PB10 /O Z PU/PD 4 mA VCC-10
F3 PB11 1/0 Z PU/PD 4 mA VCC-I10
F2 PB12 /O Z PU/PD 4 mA VCC-10
1B1 PB13 1/0 Z PU/PD 4 mA VCC-I10
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1B2 PB14 1/0 Z PU/PD 4 mA VCC-10

Port C

Table 4-4 Port C Pin Characteristics
Ball#X Elzlrtwe@ é\\;@spe@ E:a“t:[ie]set E:I/lDown@ 2:::{;;{5 frer I/O Power Supply”
T2 PCO 1/O VA PU/PD 4mA VCC-PC
R3 PC1 1/0 PU PU/PD 4 mA VCC-PC
Y1 PC2 1/O PU PU/PD 4 mA VCC-PC
W1 PC3 1/O PU PU/PD 4 mA VCC-PC @Q
V2 PC4 /0 Z PU/PD 4 mA VeC-PC
u2 PC5 1/O VA PU/PD 4 mA VCC-PC
u3 PC6 1/O VA PU/PD 4 mA VCC-PC
V3 PC7 I/O VA PU/PD 4 mA VCC-PC
W2 PC8 1/O VA PU/PD 4 mA VCC-PC
Y2 PC9 I/O YA PU/PD 4 mA VCC-PC
Ul PC10 1/O VA PU/PD 4mA VCC-PC
T3 PC11 1/Q VA PU/PD 4 mA VCC-PC
1J1 >>VCC—PC P N/A N/A N/A N/A

Port D

Table 4-5 Port D Pin Characteristics
i Elzlr:we@ e Esa“t:[zset lPJl:)l/lDown@ Eterf::glt:gffer JE2 e S pral
R20 PDO 1/O VA PU/PD 4 mA VCC-PD/VCC18-LVDS
R19 PD1 1/O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
P19 PD2 1/O VA PU/PD 4 mA VCC-PD/VCC18-LVDS
R21 PD3 1/0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
N19 PD4 1/O VA PU/PD 4 mA VCC-PD/VCC18-LVDS
P20 PD5 1/O VA PU/PD 4 mA VCC-PD/VCC18-LVDS
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Ball Ball Reset | Pull Default Buffer O

Ball# Typel % /0 Power Supply!’!
Q% Name!2 yp State!”! Up/Downls | Strength!® / Q@@p y

N21 PD6 1/0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
N20 PD7 /O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
M20 PD8 1/0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
M19 PD9 /O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
Y21 PD10 I/0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
Y20 PD11 1/0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
W21 PD12 I/O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
W20 PD13 1/0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
V20 PD14 /O Z PU/PD 4 mA VCC—PD/VCC18‘-LVDS
V19 PD15 1/0 Z PU/PD 4 mA VCC—PD/VQC?&LVDS
U20 PD16 1/O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
ul9 PD17 /O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
T19 PD18 I/O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
u21 PD19 /O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
L21 PD20 /O Z PU/PD 4 mA VCC-PD
L20 PD21 I/O Z PU/PD 4 mA VCC-PD
1J14 PD22 1/O Z PU/PD 4 mA VCC-PD
1J13 BD23 /O Z PU/PD 4 mA VCC-PD
1F10 ? VCC-PD p N/A N/A N/A N/A

VCC18-
1G11 p N/A N/A N/A N/A

LVDS / / / /

Port E
Table 4-6 Port E Pin Characteristics
Ball Ball Reset | Pull Default Buffer
[ 3] Ul

Ball#!! Namet &'[\xpei Stated Up/Down | Strengtht /O Power Supply!”!
C20 PEO /O Z PU/PD 4 mA VCC-PE
D19 PE1l 1/0 Z PU/PD 4 mA VCC-PE
E21 PE2 /O Z PU/PD 4 mA VCC-PE
E19 PE3 1/0 Z PU/PD 4 mA VCC-PE
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1A13 PE4 1/O Z PU/PD 4 mA VCC-PE
C21 PE5 1/O VA PU/PD 4 mA VCC-PE
1A14 PE6 1/O Z PU/PD 4 mA VCC-PE
D20 PET 1/O VA PU/PD 4 mA VCC-PE
B21 PES8 1/O VA PU/PD 4 mA VCC-PE
C19 PE9 1/0 Z PU/PD 4 mA VCC-PE
1C9 VCC-PE P N/A N/A N/A N/A

Port F

Table 4-7 Port F Pin Characteristics N
Ball# Elzlr;e@ Typel 2:;1:5& E‘;‘/‘Downﬁ Eterf:glt:;fer 1/0 P@%Qer Supply!”
B7 PFO 1/0 VA PU/PD 4 mA VCC-I0/VCC18-PF
oF PF1 I/O VA PU/PD 4 mA VCC-I0/VCC18-PF
B6 PF2 1/O VA PU/PD 4 mA VCC-I0/VCC18-PF
Cc6é PF3 I/O VA PU/PD 4 mA VCC-I0/VCC18-PF
A5 PF4 1/O VA PU/PD 4mA VCC-I0/VCC18-PF
B5 PF5 1/Q VA PU/PD 4 mA VCC-I0/VCC18-PF
AT 5 PF6 1/O VA PU/PD 4 mA VCC-I0/VCC18-PF
1A6 VCC18-PF | P N/A N/A N/A N/A

Port G

Table 4-8 Port G Pin Characteristics
el ll?lzlr:we@ LEs E:a“t:[ielset lPJl:)I/lDownE Eterfea:glt:;ffer WOIHEETE S
N3 PGO 1/O Z PU/PD 4 mA VCC-PG
P2 PG1 1/O VA PU/PD 4 mA VCC-PG
N2 PG2 1/0 Z PU/PD 4 mA VCC-PG
N1 PG3 1/O VA PU/PD 4 mA VCC-PG
R1 PG4 1/O VA PU/PD 4 mA VCC-PG
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P3 PG5 1/O Z PU/PD 4 mA VCC-PG
M3 PG6 1/O VA PU/PD 4 mA VCC-PG
M2 PGT 1/O Z PU/PD 4 mA VCC-PG
L3 PG8 1/O VA PU/PD 4 mA VCC-PG
1J2 PG9Y 1/O VA PU/PD 4 mA VCC-PG
1H2 PG10 1/0 Z PU/PD 4 mA VCC-PG
1J3 PG11 1/O VA PU/PD 4 mA VCC-PG
1G3 PG12 1/O Z PU/PD 4 mA VCC-PG
1H3 PG13 1/O VA PU/PD 4 mA VCC-PG “
1G2 PG14 1/0 Z PU/PD 4 mA VCC-PG <A
1G1 PG15 1/0 Z PU/PD 4 mA VCC—E\G
1H1 VCC-PG P N/A N/A N/A N/A

Port J
Table 4-9 Port J Pin Characteristics
sy B | BallReset | Pull Default Buffer ;
all#L Namei[_il\c?“\ ypell | o el Up/Down® ,@\’"ength@ I/O Power Supply”
C2 PJO 1/Q Z PU/PD 4 mA VCC-PJ
C1 PJ1 1/O VA PU/PD 4 mA VCC-PJ
C3 PJ2 1/0 Z PU/PD 4 mA VCC-PJ
Bl PJ3 1/0 Z PU/PD 4 mA VCC-PJ
A3 PJ4 1/O VA PU/PD 4 mA VCC-PJ
B3 PJ5 1/0 Z PU/PD 4 mA VCC-PJ
A2 PJ6 1/O VA PU/PD 4 mA VCC-PJ
B2 PJT 1/0 Z PU/PD 4 mA VCC-PJ
B4 PJ8 I/O VA PU/PD 4 mA VCC-PJ
C4 PJ9 1/O VA PU/PD 4mA VCC-PJ
El PJ10 1/0 VA PU/PD 4 mA VCC-PJ
E3 PJ11 1/O VA PU/PD 4 mA VCC-PJ
D2 PJ12 1/0 VA PU/PD 4 mA VCC-PJ
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Ball Ball Reset | Pull Default Buffer <&
Ball# Typel % /0 Power Supply!’!
Q% Name!2 yp State!”! Up/Downls | Strength!® / Q@@py
D3 PJ13 1/0 Z PU/PD 4 mA VCC-PJ
1A2 PJ14 /O Z PU/PD 4 mA VCC-PJ
1A1 PJ15 1/0 Z PU/PD 4 mA VCC-PJ
1A3 VCC-PJ p N/A N/A N/A N/A
Port K
Table 4-10°'Port K Pin Characteristics
B@W Ball Reset | Pull <><> Default Buffer <>Q
Ball# Typel I/OP I
2 < ﬁame@ ype Statel” Up/D@v?nE Strength'® /0 owerSupply<—>b
VCC-PK/VCC18:LDOA-
B19 PKO /O Z PU/PD 4 mA / <’1‘
MCSIT o
VCC-PK/VCC18-LDOA-
Al9 PK1 1/0 Z PU/PD 4 mA P/
MCSI
VCC-PK/VCC18-LDOA-
C18 PK2 1/O Z PU/PD 4 mA CC-PKNVCCI8-LDO
MCSI
VCC-PK/VCC18-LDOA-
B18 PK3 1/0 Z PU/PD 4 mA /
MCSI
VCC-PK/VCC18-LDOA-
B20 PK4 I/O Z PU/PD 4'mA /
MCSI
' VCC-PK/VCC18-LDOA-
A0 PK5 1/O Z PU/PD 4 mA MCS|
VCC-PK/VCC18-LDOA-
B17 PK6 1/O Z PU/PD 4 mA CC-PKNVCCI8-LDO
MCSI
VCC-PK/VCC18-LDOA-
Al7 PK7 1/0 Z PU/PD 4 mA /
MCSI
VCC-PK/VCC18-LDOA-
B15 PK8 /O Z PU/PD 4 mA /
MCSI
VCC-PK/VCC18-LDOA-
Al5 PK9 |10 Z PU/PD 4 mA /
MCSI
VCC-PK/VCC18-LDOA-
C16 PK10 1/O Z PU/PD 4 mA CC-PK/VCC18-LDO
MCSI
VCC-PK/VCC18-LDOA-
B16 PK11 /O Z PU/PD 4 mA MCS| /
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Confidential

Ball Ball Reset | Pull’ Default Buffer <
Balls! Typeld & /O Power Supply”
g% Name!2! YPE™ | state Up/Downl | Strength!® / ower@g@py
1B9 VCC-PK | P N/A N/A N/A N/A

VCC18-
1D11 | LDOA- P N/A N/A N/A N/A

MCSI

RTC_GPIO

Ball@“&\v Ball Reset | Pull %efault Buffer
Ball#! P@%e@ Typel! Statel Up/DO\Q@g Strengthl® I/O Power Supply” QQ
C8 GPIOO I/0,0D | Z N/A N/A VCC-RTC
1A4 GPIO1 1/0,0D |Z N/A N/A VCC-RTC
1B5 GPIO2 I/0,0D | Z N/A N/A VCC-RTC
C9 GPIO4 I/0,0D | Z N/A N/A VCC-RTC
1C4 NMI I/0,0D | N/A N/A N/A VCC-RTC

4,1.1.3 USB
Table 4-12 USB Pin Characteristics
& &

Ball#X El;%l?\@e; Typel! zsa“t:[zset LPJl:)l/lDow n}@ “ﬂs)terfea:gltr?gffer I/O Power Supply” <>©
B13 > USB0-DM 1/0 N/A N/A N/A VCC33-USB0-USB1
C13 USBO-DP 1/0 N/A N/A N/A VCC33-USB0O-USB1
B14 USB1-DM | 1/O N/A N/A N/A VCC33-USB0-USB1
Cl4 USB1-DP 1/O N/A N/A N/A VCC33-USB0-USB1

VCC33-
1B8 USBO- = N/A N/A N/A N/A

USB1

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 34




@LWIMIER

Confidential

4.1.1.4 Audio Codec

Table 4-13 Audio Codec Pin Characteristics

S &
Ball Ball Reset | Pull Default Buffer
Ball# Typel2! I/OP 7]
2 Namel2 ype State® Up/Downt! | Strength!® O BT S
1B7 VRA1 Al/O N/A N/A N/A AVCC
1A7 AVCC = N/A N/A N/A N/A
C12 LINEOUTP | AO N/A N/A N/A AVCC
B12 LINEOUTN | AO N/A N/A N/A AVCC
1C7 AGND G N/A N/A N/A N/A
4.1.1.5 Boot
< ;
Table 4-14 System Control Pin Characteristics >
Ball# Ball Tvpel Ball Reset | Pull Default Buffer /0 P%werSu e
| Namel YPE | statels Up/Down’ | Strength!® PPy
E2 FEL | PU PU/PD N/A VCC-10
4,1.1.6 RTC
Table 4-15.RTC Pin Characteristics
+
BatbQ Ball Reset | Pull | Default Buffer O
Ball# Typel®! I/O Power Supply'”!
N%mem yp State® Up/Domﬁ}ﬂ Strength'® / PPYY ©<>
>
C10 X32KIN Al N/A N/A N/A VCC-RTC
B10 X32KOUT AO N/A N/A N/A VCC-RTC
All X32KFOUT | AO, OD- | N/A N/A N/A VCC-RTC
1A8 TEST [ PD PU/PD N/A VCC-RTC
Cl1 RESET [/O,0D | N/A N/A N/A VCC-RTC
1A9 VCC-RTC | P N/A N/A N/A N/A
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4.1.1.7 Power

Table 4-16 Power Pin Characteristics

<& &
Ball Ball Reset | Pull Default Buffer
Ball# Typel:! I/OP S Lyl
a Namel2 ype State® Up/Downt! | Strength!® O BT S
VCC18-
1C10 EEUSE p N/A N/A N/A N/A
1D1,
1E1,
1E2, VDD-CPY™ | P N/A N/A N/A N/A
1E3,
1E4
1ES8,
1F8§, VDD-SYS p N/A N/A N/A N/A @Q
1E9 »
<
VDD- 9
1D2 CPUFB = N/A N/A N/A N/A
1B4 VCC-10 P N/A N/A N/A N/A
1D10 LDOA-IN p N/A N/A N/A N/A
4,1.1.8 PLL
Table 4-17 PLL Pin Characteristics
Ball Ball Reset | Pull Default Buffer <&
Ball#! Typel! <& I/OP S
é QQ Name!? ype State!”! Up@%wn@ Strength® /O Power ng@@
1B6 PLLTEST AO,0D | N/A N/A N/A AVCC
4.1.1.9 DCXO
Table 4-18 DCXO Pin Characteristics
Ball Ball Reset | Pull Default Buffer
Ball# Typel3! I/O Power S Lyl
Namel2 ip State® Up/Down’ Strengtmh@ / Wer Supply
A9 DXIN Al N/A N/A N/A VCC-RTC
B9 DXOUT AO N/A N/A N/A VCC-RTC
REFCLK-
B8 OuT AO N/A N/A N/A VCC-RTC
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4.1.1.10 Ground

Table 4-19 Ground Pin Characteristics

Ball# ©

Ball NameZ

<

Type®

Al, AAL, L2, R2, W3, C5, B11, A13, C15, C17, A21, L19, W19, T20, AA21, AA5,
Y6, W7, AAT, AA9, Y10, Y11, W12, W13, W15, AA15, AAL7, Y18, 1L1, 1P1,
1B3, 1D3, 1K3, 1M3, 1D4, 1F4, 1G4, 1J4, 1K4, 114, 1P4, 1C5, 1D5, 1E5, 1F5,
1G5, 1H5, 1J5, 1C6, 1D6, 1E6, 1F6, 1G6, 1H6, 1J6, 1M6, 1D7, 1E7, 1G7, IM7,
1C8, 1D8, 1D9, 1F9, 1G9;'1H9, 1J9, 1K9, 1P9, 1G10, 1H10, 1J10, IN10,
1G12, 1J12, 1K12, IN12, 1P12, 1K13, 1L13, 1K14, 1L14

GND
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4.1.2 T153Mx-QCX Pin Characteristics

This section lists the characteristics of the device pins from the following seven aspects.
[1] Pin#: Package pin numbers associated with each signal.
[2] Pin Name: The name of the package pin.
NC means these pins are not connected.

[3] Type: Denotes the signal direction

[ (Input),

O (Output),

I/O (Input/Output),

OD (Open-Drain),

A (Analog), $
5

Al (Analog Input), ><

AO (Analog Output), 28

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
><>QN/A: Not Applicable

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

PU: Internal pullup

PD: Internal pulldown

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

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

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

Table 4-20 SDRAM Pin Characteristics

VCC-
44 DRAMO P N/A N/A N/A N/A

VCC-
47 DRAML P N/A N/A N/A N/A

VDD18+
46 DRAM P N/A N/A N/A N/A

4.1.2.2 GPIO Groups RS
><
Port A 4
Table 4-21 Port A Pin Characteristics

Pin#= lljlianme[_zl Type™ Efa“t:&e]set E:l/lDown@ Eterf:: gltr?g e /O Power Supply®
87 PAO 1/O Z PU/PD 4 mA AVCC
86 PAL 1/O Z PU/PD 4 mA AVCC
88 PA2 1/O Z PU/PD 4 mA AVCC
89 PA3 1/O Z PU/PD 4 mA AVCC
79 2 PA4 1/0 Z PU/PD 4 mA AVCC/VCC-PA-PK
78 PA5 1/O VA PU/PD 4 mA AVCC/VCC-PA-PK
77 PAG6 1/O Z PU/PD 4 mA AVCC/VCC-PA-PK
76 PAT I/O VA PU/PD 4 mA AVCC/VCC-PA-PK
83 PAS8 1/0 Z PU/PD 4 mA AVCC/VCC-PA-PK
82 PA9 1/O VA PU/PD 4 mA AVCC/VCC-PA-PK
80 PA10 1/© VA PU/PD 4 mA AVCC/VCC-PA-PK
81 PA1l 1/0 VA PU/PD 4 mA AVCC/VCC-PA-PK
85 PA12 1/O VA PU/PD 4 mA AVCC/VCC-PA-PK
84 PA13 1/0 VA PU/PD 4 mA AVCC/VCC-PA-PK
75 PA14 1/O VA PU/PD 4 mA AVCC/VCC-PA-PK
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Pg@@? :llanme[_zl LEs Etaa“t:[ielset g%%own@ Eterf::glt:gffer /0 Powergg@glyﬂ
74 PA15 1/0 VA PU/PD 4 mA AVCC/VCC-PA-PK

Port B

Table 4-22 Port B Pin Characteristics
Pin# ::I:me[_z] é;@(&spe@ E:;It:[ie]set E:I/lDown@ 2:::{;;{5 frer I/O Power Supply!”
9 PB8 1/O VA PU/PD 4mA VCC-10
8 PB9 1/0 Z PU/PD 4 mA VCC-10
7 PB10 1/O Z PU/PD 4 mA VCC-10
6 PB11 1/O VA PU/PD 4 mA VCC-I0 &Q
5 PB12 1/O Z PU/PD 4 mA VCC-10 -
4 PB13 1/O VA PU/PD 4 mA VCC-10
3 PB14 1/O VA PU/PD 4 mA VCC-10

Port C

Table 4-23 Port € Pin Characteristics

S N

Pin#. ::ian n@iﬁ?&& Typel E:;It:[ie]set E:I/lDown i “%Qi?ea:glir?g ffer I/O Power Supply'”
31 PCO 1/O Z PU/PD 4 mA VCC-PC
30 K PC1 1/O PU PU/PD 4 mA VCC-PC
41 PC2 1/0 PU PU/PD 4 mA VCC-PC
39 PC3 1/O PU PU/PD 4 mA VCC-PC
37 PC4 1/O Z PU/PD 4 mA VCC-PC
35 PC5 1/0 Z PU/PD 4 mA VCC-PC
36 PC6 1/O VA PU/PD 4 mA VCC-PC
38 PC7 1/O Z PU/PD 4 mA VCC-PC
40 PC8 1/O VA PU/PD 4 mA VCC-PC
42 PC9 1/0 Z PU/PD 4 mA VCC-PC
34 PC10 1/O VA PU/PD 4 mA VCC-PC
33 PC11 1/O VA PU/PD 4 mA VCC-PC

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

40




@LWIMIER

Confidential
| Pin Ball Reset | Pull Default Buffer <&
Pin#L Typel! & I/0O Power Supply!”
Q@Q Name!? yp State!”! Up/Downls | Strength!® / Q@@p y
32 VCC-PC p N/A N/A N/A N/A
Port D
Table 4-24 Port D Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Pin#l el /O Power Supply
NameZ A\;@Sp Statels Up/Down’! Stre{r\gég‘t‘?]@ / PPYY

ol PDO /O Z PU/PD 4MA VCC-PD/VCC18-LVDS
60 PD1 1/0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
63 PD2 1/O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
62 PD3 /O Z PU/PD 4 mA VCC—PD/VCCJ@%LVDS
65 PD4 1/O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
04 PD5 /O Z PU/PD 4 mA VCC—ﬁD/VCCl8-LVDS
68 PD6 1/0 Z PU/PD 4 mA VVCC-PD/VCC18-LVDS
o7 PD7 1/0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
70 PD8 /O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
69 PD9 /0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
50 PD10 1/O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
49 PD11 1/O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
52 $ PD12 /O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
51 PD13 1/O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
55 PD14 1/O Z PU/PD 4 mA VCC-PD/NVCC18-LVDS
54 PD15 /O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
57 PD16 1/0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
56 PD17 /O Z PU/PD 4 mA VCC-PD/VCC18-LVDS
59 PD18 1/0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
58 PD19 /0 Z PU/PD 4 mA VCC-PD/VCC18-LVDS
72 PD20 /O Z PU/PD 4 mA VCC-PD

71 PD21 1/0 Z PU/PD 4 mA VCC-PD

66 VCC-PD P N/A N/A N/A N/A
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| Pin Ball Reset | Pull Default Buffer <&
Pin#L Typel! & I/0O Power Supply!”
Q@Q Namel yp Statel*! Up/Downl | Strength!® / Q@@p J
VCC18-
53 P N/A N/A N/A N/A
LVDS / / / /
Port F
Table 4-25 Port F Pin Characteristics
. S
Pin & Ball Reset | Pull Defag&i‘QBuffer
Pin#l Typel /0 Power Supply!”)
n NameLz]V(\\\;é\Q ype State”! Up/DownC! S&g@%gth@ O BT S
121 PFO /O Z PU/PD 4 mA VCC-10/VCC18-LVDS
122 PF1 1/0 Z PU/PD 4 mA VCC-10/VCC18-LVDS
123 PF2 /O Z PU/PD 4 mA VCC—IO/VCCIBCLVDS
124 PF3 1/0 Z PU/PD 4 mA VCC—IO/VC>él8—LVDS
125 PF4 /O Z PU/PD 4 mA VCC—K§/VCC18—LVDS
126 PF5 1/0 Z PU/PD 4 mA VCC-I0/VCC18-LVDS
Port G
Table 4-26 Port G Pin Characteristics
Pin N Ball Reset | Pull D%@%lt Buffer
Pin#! V| Typel I/O Power Supply!”
! Name@‘& yp Statel¥ Up/Downl® ;;S}c\rength@ / Wer Supply
21 PGO /O Z PU/PD 4 mA VCC-PG
20 ol PG1 /O Z PU/PD 4 mA VCC-PG
15 PG2 1/0 Z PU/PD 4 mA VCC-PG
27 PG3 /O Z PU/PD 4 mA VCC-PG
26 PG4 1/0 Z PU/PD 4 mA VCC-PG
13 PG5 1/0 Z PU/PD 4 mA VCC-PG
18 PG6 /O Z PU/PD 4 mA VCC-PG
17 PGT 1/0 Z PU/PD 4 mA VCC-PG
16 PG8 /O Z PU/PD 4 mA VCC-PG
14 PG9 1/0 Z PU/PD 4 mA VCC-PG
25 PG10 1/0 Z PU/PD 4 mA VCC-PG
24 PG11 /O Z PU/PD 4 mA VCC-PG
22 PG12 1/0 Z PU/PD 4 mA VCC-PG
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| Pin Ball Reset | Pull Default Buffer <&
Pin#L Typel! & I/0O Power Supply!”
Q@Q Name!? yp State!”! Up/Downls | Strength!® / Q@@p y
23 PG13 1/0 Z PU/PD 4 mA VCC-PG
29 PG14 /O Z PU/PD 4 mA VCC-PG
28 PG15 1/0 Z PU/PD 4 mA VCC-PG
19 VCC-PG p N/A N/A N/A N/A
Port K
Table 4-27 Port K Pin Characteristics
- O O <&
. Pin Ball Reset | Pull <. | Default Buffer S
Pin# Type'! I/OP I
n < ﬁame@ ype Statel” Up/D@v?nE Strength'® O Supplygb
VCC-PA-PK/ XCCI&
92 PKO /O Z PU/PD 4 mA
/ / " LDOA-MCSI
VCC-PA-PK/VCC18-
93 PK1 1/0 z PU/PD 4 mA S
VCC-PA-PK/VCC18-
PK2 | Z PU/PD 4 mA
9 /0 v/ % LDOA-MCSI
VCC-PA-PK/VCC18-
94 PK3 1/0 Z PU/PD 4 mA LDOA-MCS|
VCC-PA-PK/VCC18-
97 PK4 /O Z PU/PD 4°'mA
/ / m LDOA-MCSI
‘ VCC-PA-PK/VCC18-
gK | Z PU/PD 4 mA
% RO /0 U/ m LDOA-MCS|
VCC-PA-PK/VCC18-
PK | Z PU/PD 4 mA
3 & /0 v/ m LDOA-MCSI
VCC-PA-PK/VCC18-
99 PK7 1/0 Z PU/PD 4 mA LDOA-MCS|
VCC-PA-PK/VCC18-
100 PK8 /O Z PU/PD 4 mA LDOA-MCS
VCC-PA-PK/VCC18-
101 PK | Z PU/PD 4 mA
0 3 /0 v/ m LDOA-MCSI
102 PK10 1/0 Z PU/PD 4'mA VCC-PA-PK
91 VCC-PA-PK | P N/A N/A N/A N/A
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| Pin Ball Reset | Pull Default Buffer S
PindL Typet % 1/0 Power Supply!”
g@@ Name!? yp State!”! Up/Downls | Strength!® /0 Pow Q@@py
VCC18-
103 LDOA- p N/A N/A N/A N/A
MCSI
RTC_GPIO

Table 4-28 RTC_GPIO Pin Characteristics

N

=

S
Pin#! zianme@é&o Typel! E:a“t:[zset lPJl:)I/lDown@ éf?;:g 1125 I/0 Power Supply!”
115 NMI I/0,0D | N/A N/A N/A VCC-RTC

4.1.2.3 USB NS

><
Table 4-29 USB Pin Characteristics 4

Pini# II:aneBl e zsa“t:[zset lPJl:)l/lDown@ Eterf::gltf?gffer JE2 e S pral
107 USBO-DM | Al/O N/A N/A N/A VCC33-USB-LDOAIN
108 USBO-DP Al/O N/A N/A N/A VCC33-USB-LDOAIN
105 USB1-DM {'Al/O N/A N/A N/A VCC33-USB-LDOAIN
106 USB1-DP Al/O N/A N/A N/A VCC33-USB-LDOAIN

XCC33—
104 \ USB- P N/A N/A N/A N/A

LDOAIN

4.1.2.4 Audio Codec

Table 4-30 Audio Codec Pin Characteristics

Pini#= II:aneBl Type™ zsa“t:[zset lPJl:)l/lDown@ Eterf::gltf?gffer /O Power Supply™
111 VRAL Ad/O N/A N/A N/A AVCC

112 AVCC = N/A N/A N/A N/A

109 LINEQUTP | AO N/A N/A N/A AVCC

110 AGND G N/A N/A N/A N/A
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4.1.2.5 RTC

Table 4-31 RTC Pin Characteristics

. S &
Pin Ball Reset | Pull Default Buffer
in#(1] 3] [
Pini= Namel!? s State® Up/Downt! | Strength!® JE2 e S pral
117 X32KIN Al N/A N/A N/A VCC-RTC
118 X32KOUT AO N/A N/A N/A VCC-RTC
114 RESET [7O0, 0D | N/A N/A N/A VCC-RTC
116 VCC-RTC | P N/A N/A N/A N/A
4,1.2.6 Power
Table 4-32 Power Pin Characteristics &Q

<& Pin Ball Reset Pull Default Buffer <&
Pin# Typet! I/OP r Supply”

Name! yp Statel@Q Up/Downt! | Strength!® / 8@’% PPYY
10 VDD-CPUO | P N/A N/A N/A N/A
12 VDD-CPUL | P N/A N/A N/A N/A
127 VDD-CPU2 | P N/A N/A N/A N/A
128 VDD-CPU3 | P N/A N/A N/A N/A
1 VDD-SYSO” | P N/A N/A N/A N/A
43 VDD-SYS1 | P N/A N/A N/A N/A
48 VDD-SYS2 | P N/A N/A N/A N/A
73 VDD-SYS3 | P N/A N/A N/A N/A
90 VDD-SYS4 | P N/A N/A N/A N/A
113 VDD-SYS5 | P N/A N/A N/A N/A
2 VCC-10 = N/A N/A N/A N/A

4,1.2.7 DCXO
Table 4-33 DCXO Pin Characteristics
Pin Ball Reset | Pull @ﬁ‘?\ It Buff
in S all Rese u ault Buffer
in#(1] & 3] ; [7]

Pini#H Narﬁeﬁ] Type Statel” Up/Downl ‘L\Strength@ JE2 e S pral
119 DXIN Al N/A N/A N/A VCC-RTC
120 DXOUT AO N/A N/A N/A VCC-RTC
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4.1.3 T153L3-QXX Pin Characteristics

This section lists the characteristics of the device pins from the following seven aspects.
[1] Pin#: Package pin numbers associated with each signal.
[2] Pin Name: The name of the package pin.
NC means these pins are not connected.

[3] Type: Denotes the signal direction

[ (Input),

O (Output),

I/O (Input/Output),

OD (Open-Drain),

A (Analog), $
5

Al (Analog Input), ><

AO (Analog Output), 28

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
><>QN/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 ordisabled via software.

PU: Internal pullup

PD: Internal pulldown

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

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

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

Table 4-35 SDRAM Pin Characteristics

VCC-
44 DRAMO P N/A N/A N/A N/A

VCC-
47 DRAML P N/A N/A N/A N/A

VDD18+
46 DRAM P N/A N/A N/A N/A

4.1.3.2 GPIO Groups RS
><
Port A 4
Table 4-36 Port A Pin Characteristics

Pin#= lljlianme[_zl Type™ Efa“t:&e]set E:l/lDown@ Eterf:: gltr?g e /O Power Supply®
87 PAO 1/O Z PU/PD 4 mA AVCC
86 PAL 1/O Z PU/PD 4 mA AVCC
88 PA2 1/O Z PU/PD 4 mA AVCC
89 PA3 1/O Z PU/PD 4 mA AVCC
79 2 PA4 1/0 Z PU/PD 4 mA AVCC/VCC-PA-PD
78 PA5 1/O VA PU/PD 4 mA AVCC/VCC-PA-PD
77 PAG6 1/O Z PU/PD 4 mA AVCC/VCC-PA-PD
76 PAT I/O VA PU/PD 4 mA AVCC/VCC-PA-PD
83 PAS8 1/0 Z PU/PD 4 mA AVCC/VCC-PA-PD
82 PA9 1/O VA PU/PD 4 mA AVCC/VCC-PA-PD
80 PA10 1/© VA PU/PD 4 mA AVCC/VCC-PA-PD
81 PA1l 1/0 VA PU/PD 4 mA AVCC/VCC-PA-PD
85 PA12 1/O VA PU/PD 4 mA AVCC/VCC-PA-PD
84 PA13 1/0 VA PU/PD 4 mA AVCC/VCC-PA-PD
75 PA14 1/O VA PU/PD 4 mA AVCC/VCC-PA-PD
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Pg@@? :llanme[_zl LEs Etaa“t:[ielset g%%own@ Eterf::glt:gffer /0 Powergg@glyﬂ
74 PA15 1/0 VA PU/PD 4 mA AVCC/VCC-PA-PD

Port B

Table 4-37 Port B Pin Characteristics
Pin# ::I:me[_z] é;@(&spe@ E:;It:[ie]set E:I/lDown@ 2:::{;;{5 frer I/O Power Supply”
9 PB8 1/O VA PU/PD 4mA VCC-10
8 PB9 1/0 Z PU/PD 4 mA VCC-10
7 PB10 1/O Z PU/PD 4 mA VCC-10
6 PB11 1/O VA PU/PD 4 mA VCC-I0 &Q
5 PB12 1/O Z PU/PD 4 mA VCC-10 -
4 PB13 1/O VA PU/PD 4 mA VCC-10
3 PB14 1/O VA PU/PD 4 mA VCC-10

Port C

Table 4-38 Port € Pin Characteristics

S N

Pin#. ::ian n@iﬁ?&& Typel E:;It:[ie]set E:I/lDown i “%Qi?ea:glir?g ffer I/O Power Supply'”
31 PCO 1/O Z PU/PD 4 mA VCC-PC
30 K PC1 1/O PU PU/PD 4 mA VCC-PC
41 PC2 1/0 PU PU/PD 4 mA VCC-PC
39 PC3 1/O PU PU/PD 4 mA VCC-PC
37 PC4 1/O Z PU/PD 4 mA VCC-PC
35 PC5 1/0 Z PU/PD 4 mA VCC-PC
36 PC6 1/O VA PU/PD 4 mA VCC-PC
38 PC7 1/O Z PU/PD 4 mA VCC-PC
40 PC8 1/O VA PU/PD 4 mA VCC-PC
42 PC9 1/0 Z PU/PD 4 mA VCC-PC
34 PC10 1/O VA PU/PD 4 mA VCC-PC
33 PC11 1/O VA PU/PD 4 mA VCC-PC
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| Pin Ball Reset | Pull Default Buffer <&
PindL Typet % 1/0 Power Supply!”
g@@ Name!? yp State!”! Up/Downls | Strength!® /O Pow Q@@p y
32 VCC-PC p N/A N/A N/A N/A
Port D
Table 4-39 Port D Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Pin# Bl /O Power Supply!”
n Name!? Q;E%pe Statel*! Up/Down’! Stren‘g‘t‘%@ /O Power Supply
P S
VCC-PA-PD/VCC18-
1 PD | Z PU/PD 4'mA
6 0 /0O u/ m LVDS
VCC-PA-PD/VCC18-
PD1 | Z PU/PD 4 mA
60 /0O u/ m LVDS
VCC-PA-PD/VCC18-
63 PD2 /O Z PU/PD 4 mA LVDS S
(\
VCC-PA-PD/VCC18-
62 PD3 /O Z PU/PD 4 mA N
LVDS
VCC-PA-PD/VCC18-
PD4 [ Z PU/PD 4 mA
65 /0 u/ m LVDS
VCC-PA-PD/VCC18-
4 PD | Z PU/PD 4 mA
6 5 /0 u/ m LVDS
VCC-PA-PD/VCC18-
68 P‘D6 1/O Z PU/PD 4 mA LVDS
< VCC-PA-PD/VCC18-
o7 2| PD7 I/O Z PU/PD 4 mA
LVDS
VCC-PA-PD/VCC18-
7 PD | Z PU/PD 4 mA
0 8 /0O u/ m LVDS
VCC-PA-PD/VCC18-
PD | Z PU/PD 4 mA
69 9 /0O u/ m LVDS
VCC-PA-PD/VCC18-
50 PD10 /O Z PU/PD 4 mA LVDS
VCC-PA-PD/VCC18-
49 PD11 1/0 Z PU/PD 4 mA /
LVDS
VCC-PA-PD/VCC18-
2 PD12 | Z PU/PD 4 mA
> /0 U/ m LVDS
VCC-PA-PD/VCC18-
51 PD13 /0 Z PU/PD 4 mA VDS /
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| Pin Ball Reset | Pull Default Buffer S
Pin#L Typel! & I/0O Power Supply!”
Q@Q Namel yp Statel*! Up/Downl | Strength!® / Q@@p .
VCC-PA-PD/VCC18-
55 PD14 /0 Z PU/PD 4 mA
/ / m LVDS
VCC-PA-PD/VCC18-
54 PD15 /O Z PU/PD 4 mA /
LVDS
VCC-PA-PD/VCC18-
57 PD16 1/0 Z PU/PD 4 mA LVDS
VCC-PA-PD/VCC18-
PD17 | Z PU/PD 4mA
56 /0O u/ m LVDS
VCC-PA-PD/VCC18-
59 PD18 /O Z PU/PD 4 mA LVDS
VCC-PA-PD/NCC18-
58 PD19 /O Z PU/PD 4 mA <N\
LvDS
12 PD20 /O Z PU/PD 4 mA VCC—P\A-PD
71 PD21 1/0 Z PU/PD 4 mA VCC-PA-PD
VCC-PA-
66 PD p N/A N/A N/A N/A
VCC18-
53 Y P N/A N/A N/A N/A
Port F
T@@Ie 4-40 Port F Pin Characteristics
| Pin Ball Reset %@ll Default Buffer <
in#L 3] [7]
g{@i Name! s State® QUp/ Downl! | Strength® e Poweéé@pplyl
121 PFO 1/0 Z PU/PD 4 mA VCC-IO/VCC18-LVDS
122 PF1 1/0 Z PU/PD 4 mA VCC-10/VCC18-LVDS
123 PF2 /O Z PU/PD 4 mA VCC-10/VCC18-LVDS
124 PF3 1/0 Z PU/PD 4 mA VCC-10/VCC18-LVDS
125 PF4 [/O Z PU/PD 4 mA VCC-10/VCC18-LVDS
126 PF5 1/0 Z PU/PD 4 mA VCC-10/VCC18-LVDS
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Port G

Table 4-41 Port G Pin Characteristics

Pinif llflianme[_zl LEs E:a“t:&e]set lPJl:)l/lDownE Eterfeé‘:glt:gffer WOIHEETE S
21 PGO /0 Z PU/PD 4 mA VCC-PG
20 PG1 /0 Z PU/PD 4 mA VCC-PG
15 PG2 /0 Z PU/PD 4 mA VCC-PG
27 PG3 /0 Z PU/PD 4mA VCC-PG
26 PG4 /0 Z PU/PD 4 mA VCC-PG
13 PG5 /0 Z PU/PD 4 mA VCC-PG
18 PG6 /0 Z PU/PD 4 mA VCC-PG O
17 PGT7 /0 Z PU/PD 4 mA VCC-PG.
16 PGS /0 Z PU/PD 4 mA VCC-PG
14 PGY /0 Z PU/PD 4 mA VCC-PG
25 PG10 /0 Z PU/PD 4 mA VCC-PG
24 PG11 /0 Z PU/PD 4 mA VCC-PG
22 PG12 /0 Z PU/PD 4 mA VCC-PG
23 PG13 /0 Z PU/PD 4mA VCC-PG
29 PG14 /0 Z PU/PD 4 mA VCC-PG
28 | PG15 /0 Z PU/PD 4 mA VCC-PG
19 VCC-PG P N/A N/A N/A N/A
PortK
Table 4-42 Port K Pin Characteristics
PR | e | P |G| upfoowns | Swengehs | /0 Power Supply’
92 PKO /0 VA PU/PD 4 mA VCC-PK/VCCI8-LDOA-
MCSI
93 PK1 /0 Z PU/PD 4 mA :\//ICCC;'IPK/ VCC18-LDOA-
95 PK2 /0 Z PU/PD 4 mA :\//ICCCS'IPK/ vecisloon-
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| Pin Ball Reset | Pull Default Buffer <&
Pin#L Typel! & I/0O Power Supply”
Q@Q Namel yp Statel*! Up/Downl | Strength!® / Q@@p .
VCC-PK/VCC18-LDOA-
94 PK3 /O Z PU/PD 4 mA /
MCSI
VCC-PK/VCC18-LDOA-
97 PK4 /O Z PU/PD 4 mA /
MCSI
VCC-PK/VCC18-LDOA-
96 PK5 1/0 Z PU/PD 4 mA /
MCSI
VCC-PK/VCC18-LDOA-
98 PK6 1/0 Z PU/PD 4mA /
MCSI
VCC-PK/VCC18-LDOA-
99 PK7 /O Z PU/PD 4 mA /
MCSI
VCC-PK/ VCCI18-LDOA-
100 PK8 /O Z PU/PD 4 mA / <C%
MCSIT
VCC-PK/ VCC18-LDOA-
101 PK9 1/0 z PU/PD 4 mA PK/
MCSI
102 PK10 I/O Z PU/PD 4 mA VCC-PK
91 VCC-PK p N/A N/A N/A N/A
VCC18-
103 LDOA- P N/A N/A N/A N/A
MCSI
RTg_GP|O
O

% Pin Ball Reset | Pull Default Buffer %
Pin#l Typel! S /O Power m

n Name! ype Stateﬂ@Q Up/Downt! | Strength® /0 o<v>\@ SRl
115 NMI [/O,0D | N/A N/A N/A VCC-RTC

4.1.3.3 USB
Table 4-44 USB Pin Characteristics
o) )
Pin S Ball Reset | Pull Default Buffer

Pin#l < | Typel S 1/O P il

n Name!&" e Statel* Up/Down®! S}rength@ /O Power Supply
107 USBO-DM Al/O N/A N/A N/A VCC33-USB-LDOAIN
108 USBO-DP Al/O N/A N/A N/A VCC33-USB-LDOAIN
105 USB1-DM | Al/O N/A N/A N/A VCC33-USB-LDOAIN
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| Pin Ball Reset | Pull Default Buffer S

PindL Typet % 1/0 Power Supply!”
g@@ Name!? yp State!”! Up/Downls | Strength!® /0 Pow Q@@py
106 USB1-DP Al/O N/A N/A N/A VCC33-USB-LDOAIN

VCC33-
104 USB- p N/A N/A N/A N/A

LDOAIN

4.1.3.4 Audio Codec

Table 4-45:Audio Codec Pin Characteristics

. OT
. Pin Ball Reset | Pull < '| Default Buffer S
Pin#l Typel®! I/O Power Supply!”
! | Name! yp State® Up/D%W)’% Strength'® / wersupply <><>
111 VRA1L Al/O N/A N/A N/A AVCC N
112 AVCC P N/A N/A N/A N/A ><
109 LINEOUTP | AO N/A N/A N/A AVC@<
110 AGND G N/A N/A N/A N/A
4,1.3.5 RTC
Table 4-46 RTC.Pin Characteristics
S S
Pin Ball Reset | Pull Default Buffer
Pin#l <O | Typet S I/O P |
n Nam@ﬁ? ype State® Up/Down’ *Strengthﬂ O BT S
117 X32KIN Al N/A N/A N/A VCC-RTC
>
118 X32KOUT AO N/A N/A N/A VCC-RTC
114 RESET [/O,0D | N/A N/A N/A VCC-RTC
116 VCC-RTC. | P N/A N/A N/A N/A
4.1.3.6 Power
Table 4-47 Power Pin Characteristics
Pin N Ball Reset | Pull Default Buffer
Pin#! “Typet S /0P m
n Name! &(\c ype Statel” Up/Downl® St\@?(l?gth@ O BT S
10 VDD-CPUO | P N/A N/A N/A N/A
11 VDD-CPUL | P N/A N/A N/A N/A
12 VDD-CPU2 | P N/A N/A N/A N/A
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| Pin Ball Reset | Pull Default Buffer <&

Pin#L Typel! & I/0O Power Supply!”

Q@Q Name!? yp State!”! Up/Downls | Strength!® / Q@@p y
127 VDD-CPU3 | P N/A N/A N/A N/A
128 VDD-CPU4 | P N/A N/A N/A N/A
1 VDD-SYSO | P N/A N/A N/A N/A
43 VDD-SYS1 | P N/A N/A N/A N/A
48 VDD-SYS2 | P N/A N/A N/A N/A
73 VDD-SYS3 &t P N/A N/A N/A N/A
90 VDD-SYS4 | P N/A N/A N/A N/A
113 VDD-SYS5 | P N/A N/A N/A N/A
2 VCC-10 p N/A N/A N/A N/A “

| ~
4.1.3.7 DCXO v
Table 4-48 DCXO Pin Characteristics
Pin Ball Reset | Pull Default Buffer

Nl 3] Ui
Pin#= NamelZ TypEs Statel®) Up/Downt! | Strength!® VO S
119 DXIN Al N/A N/A N/A VCC-RTC
120 DXOUT AO N/A N/A N/A VCC-RTC

4,1.3.8 Ground
<>Q
Table 4-49 Ground Pin Characteristics

P@%M ©<> Pin Name!? @?pe@
45 VSS G
E-Pad GND G
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4.2 GPIO Multiplexing
The following tables provide a description of the GPIO multiplex function.
(1) wore
(1) For Port A/B/C/D/E/F/G/J/K, FunctionO is input function; Functionl is output function; Function12 to Function13 are reserved.
(2) For RTC_GPIO, FunctionO is input function; Functionl is output function; Function 3 to Function13 are 10 disabled.
4.2.1 T153MX-BCX GPIO Multiplexing
42.1.1 PortA
Table 4-50 Port A Multiplex Function
S S S)
Pin 10 &9‘2’(\ Q(:§§ Function &g\é\ d
NS N N NS
Name | Type | 3 3 4 5 & |6 7 8 & 10 11 14 &
GPADC2- LBUS- LBUS-
PAO I/O TP-X1 PA-EINTO
0 READY3 LBE2
GPADC2- LBUS- LBUS-
PA1 1/0 1 TP-X2 READY? DP1 PA-EINT1
GPADC2- LBUS-
PA2 1/0 TP-Y1 PA-EINT2
2 DP2
GPADC2- LBUS-
PA | TP-Y2 PA-EINT
3 /0 3 DP3 3
RGMIIO-
GPADCO- NCSI- LBUS-
PA4 1/0 0 RXD1/RMIIO- HSYNC CLK PA-EINT4
RXD1
RGMII0-
GPADCO- &kCSI— LBUS-
RXDO/RMII0- -
PA5 1/0 1 0/ 0 VSYNC ALE PA-EINT5
RXDO &
RGMII0-
PADCO- NCSI- LBUS- PWMCS-
PAG6 1/0 G co RXCTL/RMIIO- v us €S LCD-DO PA-EINT6
2 MCLK CS1 18
CRS-DV
RGMIIO-
PADCO- NCSI- LBUS- PWMCS-
PAT 1/0 G co CLKIN/RMIIO- €S us S LCD-D1 PA-EINTY
3 PCLK CSO 19
RXER
GPADCO- RGMIO- LBUS- PWMCS-
PAS8 1/0 TXD1/RMIIO- | NCSI-DO LCD-D8 PA-EINTS8
4 DPO IA
TXD1
PA9 |[1/0 GPADCO- ?Syon/(r)e-wm NI el PWMCS- | LBUS- LCD-D9 PA-EINT9
5 DP1 IB LBE3
TXDO
GPADCO RGMIID: LBUS PWMCS
PA10 1/0 TXCK/RMIIO- | NCSI-D2 LCD-D16 PA-EINT10
6 LBEO IC
TXCK
GPADCO RGMIIO- LBUS PWMCS
PA1l 1/0 TXCTL/RMIIO- | NCSI-D3 LCD-D17 PA-EINT11
7 LBE1 ID
TXEN
GPADCO- LBUS- PWMCS-
PA12 |1/O RGMIIO-MDC | NCSI-D4 PA-EINT12
8 LD8 IE
GPADCO- LBUS- PWMCS-
PA13 | 1/O RGMIIO-MDIO | NCSI-D5 PA-EINT13
9 LD9 IF
GPADC1- RGMIIO- LBUS- | UART6-
PA14 | NCSI-D PA-EINT14
/0 0 EPHY-25/50M CSI-De LD10 TX
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Pin 10 Function
Name | Type | 3 4 5 6 7 9 10 11 14
RGMII0-
GRADC1- LBUS- UART6-
PA15 |1/0 RXD3/RMII0- | NCSI-D7 PA-EINT15
1 LD11 RX
NULL
RGMII0-
PA16 [1/0 GPADCL- R§D2;;MHO NCSI-D8 LBUS- TWIS- PA-EINT16
2 LD12 SCK
NULL
RGMIIO-
PAL7 |1/0 GPADCL- RXCK/RMIIO- | NCSI-D9 LBUS- TWIS> PA-EINT17
3 LD13 SDA
NULL
GPADC1- RGMIIO- LBUS-
PAIS | 1/0 TXD3/RMIIO- | NCSI-D10 PA-EINT18
4 LD14
NULL
RGMIIO-
PADC1- LBUS-
PA19 | 1/0 GRADC TXD2/RMIIO- | NCSI-D11 us PA-EINT19
5 LD15
NULL
GPADC1- LBUS-
PA20 || NCSI-D12 PA-EINT2
RS 6 = WAIT 0
GPADC1- LBUS-
PA21 | 1/0 NCSI-D13 SPI2-CS1 PA-EINT21
7 CS3
GPADC1- LBUS-
PA22 |1/0 g NCSI-D14 | _ PA-EINT22
GPADC1-
PA23 |1/0 o NCSI-D15 | LBUS-DE PA-EINT23
42.1.2 PortB
Table 4-51 Port B Multiplex Function
Pin |%Q<> g Function QQ ©<>
Name ? e
| TYP 2 3 4 5 6 7 8 9 10 11 14
UART2 RJTAG RGMIL2-
PBO |1/0 TX SPI3-CSO | JTAG-MS | PWM0-6 NS RXD1/RMII2- PB-EINTO
RXD1
UART2 RJTAG RGMIL2-
PB1 |1/0 o SPI3-CLK | JTAG-CK | PWMO-7 oK RXDO/RMII2- PB-EINT1
RXDO
RGMII2-
UART2: | SPI3- TWI2- RJTAG- G
PB2 |1/0 AT OS] JTAG-DO | (. 00 RXCTL/RMI12- PB-EINT2
CRS-DV
RGMII2-
PB3 |1/0 UART2- ) SPI3- JTAG-DI T RJTAG-DI CEQN/RMHZ PB-EINT3
CTS MISO SDA
RXER
PB4 |1/0 TWIL- 1250- SPI3-CS1 | PWM1-0 | IRO-RX UARTS- ?Syln/ﬁwmz PB-EINT4
SCK MCLK TX
TXD1
PB5 |1/0 TWIL- 1250- SPI3-CS2 | PWM1-1 | IR1-RX UARTS- FTifgﬂo”/zR_an PB-EINT5
SDA BCLK RX
TXDO
RGMII2-
12S0- ARTS- | TWIO-
PB6 | 1/0 S0 PWM1-2 | IR-TX UARTS 0 TXCK/RMII2: PB-EINT6
LRCK RTS SCK
TXCK
RGMII2-
12S0- 12S0- CAN1- UART8- | TWIO-
PB7 | 1/0 OWA-IN PWM1-3 TXCTL/RMII2- PB-EINT7
DOUTO | DIN1 TXO0 CTS SDA
TXEN
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Pin 10 Function
Name | Type | ) 3 4 5 6 7 8 9 10 11 14
WA- 12S0- 12S0- AN1- ARTS8-
PB8 /O 0 S0 S0 PWMO0-0 § J 8 PB-EINT8
QuUT DINO DOUT1 RX0 DCD
UARTO- 12S0- 12S0- TWIO- UARTS-
PB9 I/O PB-EINT9
/ TX DIN2 DOUT?2 SCK DSR
UARTO- 12S50- 12S0- TWIO- UARTS-
PB10- | I/O PWMO-1 PB-EINT10
RX DIN3 DOUT3 SDA DTR
TWIS- UARTT-
PB11 |1/O SPI13-CSO | PWMO-2 UARTS8-RI RGMII2-MDC PB-EINT11
SCK RTS
TWI5- UARTT-
PB12 | 1/0 SPI3-CLK | PWMO0-3 RGMII2-MDIO PB-EINT12
/ SDA CTS
PB13 |1/0 Twis- VARTT- | SPI3- pwMo-4 | IR2-RX | CH RGMIT2- PB-EINT13
SCK TX MOSI FANOUTO EPHY-25/50M
TWI4- UARTT- SPI3- CLK-
PB14 |1/0O PWMO0-5 IR3-RX PB-EINT14
SDA RX MISO FANOUT1
42.1.3 PortC
Table 4-52 Port C Multiplex Function
Pin 10 & Function o
Name | Type | ) 3 4 5 6 7 8 9 10 11 14
SPIFO-
PCO 1/0 SDC2-CLK | SPIO-CLK CLK PC-EINTO
SDC2- SPIFO-
PC1 | PIO- PC-EINT1
C /O CMD SPI0-CSO S0 C
SPI0- SPIFO- BOOT-
PC2 I/0 SDC2-D2 PC-EINT2
/ MOSI MOSI SELQ
SPIO- SPIFO- | |-BOOT-
PC3 /O SDC2-D1 PC-EINT3
/ MISO MISO Q SEL1
PC4 1/0 SDC2-DO | SPIO-WP SPIFO-WP | CAN1-TX0 PC-EINT4
SPI0- SPIFO-
P | DC2-D AN1-RX PC-EINT
C5 /O SDC2-D3 HOLD HOLD C 0 C 5
PC6 1/0 SDC2-D4 | SPIO-CS1 | SPIFO-D4 | CANO-TXO | UART6-TX PC-EINT6
PC7 1/0 SDC2-D5 SPIFO0-D5 [ CANO-RX0 | UART6-RX PC-EINT7
UART5-
PC8 1/0 SDC2-D6 SPIF0-D6 PC-EINT8
CTS
PC9 1/0 SDC2-D7 SPIFO-D7 | UART5-TX PC-EINTS
SPIFO-
PC10 |1/O SDC2-DS DOS UART5-RX PC-EINT10
UARTS5-
PC11 | I/O SDC2-RST PC-EINT11
RTS
42.1.4 PortD
Table 4-53 Port D Multiplex Function
Pin 10 Function
Name | Type
yp 2 o 3 4 5 6,\0) T 8 9 h%lo 11 14
LVDSO UART2 UART9 LBUS PWMCS RGMII2-
PD I LCD-D2 DSI-DOP PWMO- RXD1/RMII2- | PD-EINT
0 /0 ¢ DOP SI-Do 08 CTS TX LD20 00 / 0
RXD1
LVDSO UART2 UART9 LBUS PWMCS RGMII2-
PD1 I/O LCD-D3 DSI-DON PWMO-1 RXDO/RMII2- | PD-EINT1
DON RTS RX LD21 01
RXDO
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Pin 10 Function
Name | Type | 3 4 5 6 7 8 9 10 11 14
RGMII2-
LVDSO0- UART2- | UART9- | LBUS- PWMGS:-
PD2 | 1/0 LCD-D4 DSI-DIP | PWMO0-2 RXCTL/RMII2- | PD-EINT2
D1P TX RTS LD22 02
CRS-DV
RGMII2-
PD3 |1/0 LCD-D5 LVDSO- DSI-DIN | PWMO-3 UART2- | UARTS- | LBUS- PWMCS- CLKIN/RMII2- | PD-EINT3
DIN RX CTS LD23 03
RXER
RGMII2-
PD4 | 1/0 LCD-D6 LVDSO- DSI.CKP | PWMo4 | DART4 UARTE- " | LBUS- PWMCS- TXD1/RMII2- | PD-EINT4
D2P CTS TX LD24 04
TXD1
RGMII2-
PD5 | 1/0 LCD-D7 LVDSO- DSI.CKN | PWMo.5 | DART4 UARTE- | LBUS- PWMCS- LBUS-CS3 | TXDO/RMII2- | PD-EINT5
D2N RTS RX LD25 05
TXDO
LVDSO UART4 UART6 LBUS PWMCS RGMII2-
PD | LCD-D1 DSI-D2P | PWMO- LBUS-CS2 | TXCK/RMII2- | PD-EINT
6 /0 €O-DI0 | p S 0-6 5 1y RTS LD26 06 US-CS CK/ &
TXCK
LVDSO UART4 UART6 LBUS PWMCS- | LBUS RGMIT2-
PD7 | 1/0 LCD-D11 DSI-D2N | PWMO-7 TXCTL/RMII2-| PD-EINT7
CKN RX CTS LD27 07 READY3
TXEN
LVDSO- CAN1- LBUS- PWMCS-
PD8 | 1/0 LCD-D12 DSI-D3P | PWMI1-0 LBUS-DE | RGMII2-MDC | PD-EINT8
D3P X0 LD28 08
LVDSO- DMIC- CAN1- LBUS- PWMCS- | LBUS-
PD9 | 1/0 LCD-DI3 | o DSID3N | PWMLL | [ 20 D29 09 . RGMII2-MDIO | PD-EINT9
LVDS1 SPIL- DMIC UARTS LBUS PWMCS- | LBUS
PD10 |1/0 LCD-D14 CSO/DBI- | PWM1-2 PD-EINT10
DOP DATAO TX LD30 OA READY1
CSX
LVDS1 S 4 DMIC UARTS LBUS PWMCS- | LBUS
PD11 | 1/O LCD-D15 CLK/DBI- | PWM1:3 PD-EINT11
/ DON / < DATAL RX LD31 OB READYO
SCLK &
SPI1-
PDI2 | 1/0 LCD-D18 LVDS MOSI/DBI= | PWM1-4 DMIC- UARTS- | LBUS- PWMCS- PD-EINT12
D1P DATA2 RTS LDO oC
SDO
SPI1-
MISO/DBI-
LVDS1- DMIC- UARTS- | LBUS- PWMCS-
PD13 | 1/0 LCD-D19 SDI/DBI- | PWM1-5 PD-EINT13
DIN DATA3 CTS LD1 oD
TE/DBI-
DCX
SPI1-
op14 | 1/0 LCDgo | LVDST- HOLD/DBI- WML | UART3- | UARTS- | LBUS- PWMCS- oD-EINT14
D2P DCX/DBI- TX DCD LD2 OF
WRX
o015 | 10 LCD.DyL | LVDSL- | SPIL- owmLy | UART3- | UARTS- | LBUS- PWMCS- SPLEINTLS
D2N WP/DBI-TE RX DSR LD3 OF
LVDS1- UART3- | UARTS- | LBUS- PWMCS- RGMII2-
PD16 | 1/0 LCD-D22 PWM2-0 PD-EINT16
CKP RTS DTR LD4 10 EPHY-25/50M
LVDS1 UART3 LBUS PWMCS RGMIL2-
PD17 |1/0 LCD-D23 PWM2-1 UARTS-RI RXD3/RMII2- | PD-EINT17
CKN CTS LD5 11
NULL
LVDS1- CANO- LBUS- PWMCS- RGMIL2-
PD18 |1/0 LCD-CLK TWI5-SCK | PWM2-2 RXD2/RMII2- | PD-EINT18
D3P TXO0 LD6 12
NULL
RGMII2-
PD19 |1/0 LCD-DE LVDS1- TWI5-SDA | PWM2:3 CANO- LBUS- PYEILS- R)((SCK/RMII2 PD-EINT19
D3N RX0 LD7 13
NULL
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Pin 10 Function
Name | Type | 3 4 5 6 7 8 9 10 11 14
LCD- TWI5- PWMCS- RGMT2-
PD20 | 1/0 PWM2-4 | UART3-TX LBUS-WR TXD3/RMII2- | PD-EINT20
HSYNC SCK 14
NULL
RGMII2-
PD21 {1/0 LCD- PWM2-5 | UART3-RX TWIS- LBUS-OE PWMES- T)((3D2/RMII2 PD-EINT21
VSYNC SDA 15
NULL
UART3- TWI4- TWIO- LBUS- PWMCS-
PD22 | 1/0 PWM2-6 CSIO-XHS PD-EINT22
RTS SCK SCK DRQO 16
UART3- TWI4- TWIO- LBUS- PWMCS-
PD23 | 1/O PWM2-7 CSI1-XHS PD-EINT23
/ CTS SDA SDA DRQ1 I'7
42.1.5 PortE
Table 4-54 Port E Multiplex Function
.5\\’ ‘\/\\\’ . ‘\{\V ,\(\\:
Pin |10 <><>* St Function St St
Name | Type |; 3 4 & 6 7 8 SME 10 11 14
MCSIO- CLK-
PEO 1/0 NCSI-D8 DMIC-CLK SDC3-CLK PE-EINTO
/ MCLK FANOUT1
PE1 1/O TWI1-SCK NCSI-D9 SPI2-CSO DMIC: PE-EINT1
DATAO
DMIC-
PE2 1/O TWI1-SDA | PWMO-3 NCSI-D10 SPI2-CLK PE-EINT2
DATAL
UARTS- SPI2- DMIC-
PE3 1/0 TWI2-SCK RTS NCSI-D11 | UART6-TX MOS| DATA2 PE-EINT3
UART5- SPI2- DMIC-
PE4 1/0 TWI2-SDA NCSI-D12 | UART6-RX PE-EINT4
/ CTS MISO DATA3
MCSI1- UART6- SDC3-
PE5 I/O MCLK UARTS5-TX | NCSI-D13 TS SPI2-WP CMD PE-EINTS5
UARTG6- SPI2-
PE6 1/O TWI3-SCK | UART5-RX | NCSI-D14 SDC3-D0 PE-EINT6
CTS HOLD
PET I/O TWI3-SDA | PWMO-2 NCSI-D15 SPI2-CS1 SDC3-D1 PE-EINT7Y
MCSI2- CSIO-XVS- | CLK-
PES8 1/O MCLK PWMO0-4 FSYNC FANOUTO SPI2-CS2 SDC3-D2 PE-EINTS8
TCON- CSI1-XVS-
PES 1/O FSYNCO PWMO-5 FSYNC SDC3-D3 PE-EINTS
4.2.1.6 PortF
Table 4-55 Port F Multiplex Function
Pin % <>Q Function <>Q QQ
N % Type
ame | 1ype | 2 3 4 O 5 6 7 18 9 10 1 14
RJTAG- LBUS-
PFO I/O SDCO-D1 | JTAG-MS ~|'UART1-TX IRO-RX PF-EINTO
MS DRQO
LBUS-
PF1 I/O SDCO-DO | JTAG-DI UART1-RX RJTAG-DI | IR1-RX DRQ1 PF-EINT1
PF2 I/O SDCO-CLK | UARTO-TX | DMIC-CLK SPI3-CLK IR2-RX PF-EINT2
SDCO- DMIC- RJTAG-
PF3 1/O JTAG-DO SPI3-CSO IR3-RX PF-EINT3
CMD DATAO DO
DMIC- SPI3-
PF4 I DCO-D ARTO-RX IR-TX PF-EINT4
/0 Sbeo-bs | U 0 DATAL MOSI
DMIC- SPI3- RJTAG-
PF I DCO0-D2 TAG-CK PF-EINT
> /0 SDCO JTAGC DATA2 MISO CK >
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Pin 10 Function
Name | Type |9 3 4 5 6 10 11 14
DMIC-
PF | PF-EINT
6 /0 DATA3 6
4,2.1.7 PortG
Table 4-56 Port G Multiplex Function
Pin |10 & Function &
Name | Type |9 3 4 5 6 7 < 8 10 11 14
RGMII1-
PGO | 1/0 Sbel- UARTS- RXD3/RMII1 PG-EINTO
CLK TX
NULL
RGMII1-
PG1 I/O SDCLs UARTS- RXD2/RMII1 PG-EINT1
CMD RX
NULL
UARTS RGMII1-
PG2 /O SDC1-DO RTS RXCK/RMII1- PG-EINT2
NULL
UARTS RGMII1-
PG3 1/0 SDC1-D1 TS TXD3/RMII1- PG-EINT3
NULL
CANO- RGMII1-
PG4 1/0 SDC1-D2 0 TXD2/RMII1- PG-EINT4
NULL
CANO- RGMII1-
PG5 /O SDC1-D3 PG-EINT5
/ RX0 EPHY-25/50M
RGMII1-
UART1- TWI4- UARTO- 12S2-
PG6 /O RXD1/RMII1- PG-EINT6
/ TX SCK CTS @@%k[ MCLK
RGMII1-
ART1- TWI4- ARTO9- [2S2-
PGT 1/0 U J ? RXDO/RMII1- S PG-EINTY
RX SDA RTS BCLK
RXDO
UART1- TWI5- UARTO- RGMIIL- [2S52-
PGS8 1/0 RTS SCK o~ RXCTL/RMII1- LRCK PG-EINTS8
CRS-DV
RGMII1-
PG9 | 1/0 UARTL- | TWIS- UARTS- CLKIN/RMII1 1252- 1252- PG-EINT9
CTS SDA RX DOUTO DIN1
RXER
UART4 1251 TWI2 RGMIIL- 1252 1252
PG10 /O TXD1/RMII1- PG-EINT10
/ TX MCLK SCK / DINO DOUT1
TXD1
UART4 1251 TWI2 RGMIIL- DMIC
PG11 1/0 TXDO/RMII1- PG-EINT11
RX BCLK SDA CLK
TXDO
UART4 1251 RGMIIL- DMIC
PG12 I/O TXCK/RMII1- PG-EINT12
RTS LRCK DATAO
TXCK
UART4 1251 [2S1 RGMIIL- DMIC
PG13 /O TXCTL/RMII1- PG-EINT13
CTS DOUTO DIN1 DATA1
TXEN
AN1- 12S1- [2S1- DMIC- LBUS-
PG14 1/0 ¢ S S RGMII1-MDC c us PG-EINT14
TX0 DINO DOUT1 DATA2 DRQO
CAN1- DMIC- LBUS-
PG15 /O RGMII1-MDIO PG-EINT15
/ RX0 DATA3 DRQ1
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4.2.1.8 PortJ
Table 4-57 Port J Multiplex Function
S $ . S $
(& - - A
Name | Type ) 3 4 5 o 6 7 9 10 11 14
RGMIIO-
PJO [1/0 PWM2-0 | 2% TWi4- RXD1/RMII0 DMIC- UARTS- PJ-EINTO
MCLK SCK CLK TX
RXD1
1252 TWI4 RGMIIO- DMIC UARTS5
PJ1 1/O PWM2-1 RXDO/RMII0- PJ-EINT1
BCLK SDA DATAO RX
RXDO
1252 RGMIIO- DMIC UART5
PJ)2 |1/0 PWM2-2 RXCTL/RMIIO- PJ-EINT2
LRCK DATAL RTS
CRS-DV
1252 1252 RGMIIO- DMIC UART5
PJ3 |10 PWM2-3 CLKIN/RMHO- PJ-EINT3
DOUTO | DIN1 DATA2 CTS
RXER
1252- 1252- RGMIIO- DMIC- UARTT-
PJ4 |10 PWM2-4 TXD1/RMIIO- PJ-EINT4
DINO DOUT1 DATA3 TX
TXD1
PJ5 |1/0 PWM25 | 125 1252- $)((3I;/I(:I/(I)?—MIIO UARKE- PJ-EINT5
DIN2 DOUT?2 RX
TXDO
PJ6 | 1/0 PWM26 | 2% 1252- $>fyrll/(;|vmo UARTT- PJ-EINT6
DIN3 DOUT3 RTS
TXCK
PJ7T |10 puM27 | 2oL 'I?SQATIB-RMIIO 1 B PJ-EINT7
MCLK CTS
TXEN
R
12S1- S UART2-
p | PWM2- LED 110-MD PJ-EINT
J8 /O 8 | aeik C RGMII0-MDC T J 8
12S1- UART2-
p | PWM2- IR-TX RGMII0-MDI PJ-EINT
J9 /O I GMI10-MDIO o J 9
12S1- 12S1- RGMIIO- UART2-
PJIO |1/O PWM2-10 PJ-EINT10
/ DOUTO | DIN1 EPHY-25/50M RTS
PJ11 |1/O PWM2-11 1251- o> Egggl/(;wo UART2- PJ-EINT11
DINO DOUT1 CTS
NULL
CANO RGMIIO- TWIO UARTO
PJ12 |1/0 PWM2-12 IRO-RX RXD2/RMI10< PJ-EINTI2
TXO0 SCK TX
NULL
CANO RGLHIO- TWIO UARTO
PJ13 |1/O PWM2-13 | - IR1-RX RXCK/RMII0- DA o PJ-EINT13
NULL
CAN1 RGMIIO- TWI5 UART9
PJ14 |1/0 IR2-RX TXD3/RMII0- PJ-EINT14
TXO0 SCK RTS
NULL
CAN1 RGMIIO- TWI5 UARTO
PJ15 |1/0 IR3-RX TXD2/RMII0- PJ-EINT15
RX0 SDA CTS
NULL
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4.2.1.9 PortK
Table 4-58 Port K Multiplex Function
S 2 S S
pin |10 @@ \\0@ Function & \\Q@-
™ < < &
Name | Type ) 3 4 5 |6 7 8 9 10 11 14 oF
UARTT- TWI1- LBUS- |2S1- LBUS-
PKO /O MCSIA-CKP NCSI-DO LCD-DO PK-EINTO
TX SCK READY1 MCLK DRQO
UARTT- TWI1- LBUS- |2S1- LBUS-
PK1 | MCSIA-CKN NCSI-D1 LCD-D1 PK-EINT1
/0 CSIA-C RX SDA €S READYO BCLK DRQ1 ¢
UARTT- LBUS- |2S1- LBUS-
PK2 /O MCSIA-DOP SPI1-CSO | NCSI-D2 LCD-DS8 PK-EINT2
/ RTS LD19 LRCK LBE3
PK3 I/O MCSIA-DON UARTT- SPI1-CLK | NCSI-D3 LBUS- 1251- LBUS-DE LCD-D9 PK-EINT3
CTS LD18 DOUTO
MCSIA- TWI1 SPI1 LBUS 1251
PK4 | D1P/MCSIC- NCSI-D4 LBUS- LCD-D1 PK-EINT4
/0 /MCSIC SCK MOSI = LD17 DINO US-CS3 ¢ 6
DOP
MCSIA- TWIL SPI1 LBUS
PK | D1IN/MCSIC- NCSI-D LBUS-CS2 | LCD-D17 PK-EINT
5 /O / SDA MISO CSI-D5 LD16 US-CS C 5
DON
MCSIB-
€S RGMII0-
D1P/MCSIC- MCSIO- LBUS- UART3-
PK6 1/0 SPI1-WP NCSI-D6 RXD3/RMIIO- | PK-EINT6
CKP/MCSIA- MCLK LD15 RTS
NULL
D2P
MCSIB-
D1N/MCSIC TWI2 SPI1 LBUS RGMIIO-
PK7 I/O NCSI-D7 RXD2/RMII0- | PK-EINT7
CKN/MCSIA- SCK HOLD LD14
NULL
D2N
MCSIB- RGMIIO-
TWI2- NCSI- LBUS- CLK-
PK8 1/0 DOP/MCSIA- SPI1-CS1 RXCK/RMIIO- | PK-EINTS8
PCLK LD1 FANOUT
D3P S%A 4 3 OuTO NULL
MCSIB- RGMIIO-
| MCSI1- NCSI- LBUS- UART3- CLK-
PK9 /O DON/MCSIA- ] SPI1-CS2 TXD3/RMII0- | PK-EINT9
/ / MCLK MCLK LD12 TX FANOUT1 /
D3N NULL
TWI3 NCSI LBUS UART3 LBUS BGMIIO-
PK10 I/O MCSIB-CKP PWMO0-6 TXD2/RMIIO- | PK-EINT10
SCK HSYNC WAIT RX LBE2
NULL
TWI3- NCSI- LBUS- UART3-
PK11 /O MCSIB-CKN PWMO-7 PK-EINT11
/ SDA VSYNC CS2 CTS
4,2.1.10 RTC_GPIO
Table 4-59 RTC_GPIO Multiplex Function
Pin |10 & Function & o
Name | Type | 3 4 |5 6 7 8> 9 10 11 |14
1/O,
GPIOO IRQ-EINTO
oD Q
1/O,
GPIO1 IRQ-EINT1
oD Q
1/O,
GPI102 IRQ-EINT2
oD Q
1/O,
GPI104 IRQ-EINT4
oD Q
|
NMI /0, NMI NMI-EINTO
oD
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4.2.2 T153Mx-QCX GPIO Multiplexing

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

m NOTE

a.. ForPortA/B/C/D/F/G/K, Function0 is input function; Functionl is output function;
b. For RTC_GPIO, FunctionQ is input function; Functionl is output function; Function 3 to Function13 are 10 disabled.

c. T153Mx-QCX series include T153M3-QCX and T153M4-QCX.

4.2.2.1 PortA

Table 4-60 Port A Multiplex Function

Pin 10 Function
QD QD N
Name | Type |3 &% |3 4 5 65 |7 8 9 10 & |11 12 13 14
N N N O
oa0 |10 GPADC2- | LBUS- | LBUS- PA-
0 READY3 | LBE2 EINTO
PADC2- LBUS- | LBUS- PA-
PAL {1/ GPADC2 | 1o % v us
1 READY2 | DP1 EINT1
GPADC2- LBUS- PA-
PAZ |10 | TP-Y1 DP2 EINT2
GPADC2- LBUS- PA-
PA3 | 1/0 TP-Y2
3 DP3 EINT3
RGMII0-
GPADCO- NCSI- | LBUS- PA-
RXD1/RMII0-
PA4 110 0 /RMIO 1 hovne | ek EINT4
RXD1
RGMII0-
PADCO- NCSI- . [LBUS- PA-
PA5 | 1/0 GPADCO RXDO/RMIIO- | "o vs
1 VSYNC | ALE EINT5
RXDO S
GPADCO roMIO- - 8 ijc5| LBUS- | PWMCS PA
PA6 | 1/0 ) RXCTL/RMIIO- | 2% | o) 3 LCD-DO EINTG
CRS-DV
GPADCO- RYHO- NCSI- | LBUS- | PWMCS- PA-
PA7 | 1/0 CLKIN/RMII0- LCD-D1
3 PCLK | CSO 19 EINT?
RXER
RGMII0-
GPADCO- NCSI- | LBUS- | PWMCS- PA-
PA8 | 1/0 s TXDI/RMIIO- | 0P A LCD-D8 EINTS
TXD1
RGMII0-
GPADCO- NCSI- [ LBUS- | PWMCS- | LBUS- PA-
PA9 |1/ TXDO/RMIIO- LCD-D9
5 D1 DP1 B LBE3 EINT9
TXDO
GPADCO RGMIIO- NCSI- [ LBUS- | PWMCS LCD PA
PALO 1/0 6 TXCK/RMIIO- 1 LBEO | IC D16 EINT10
TXCK
GPADCO RGAUO- NCSI- [ LBUS- | PWMCS LCD PA
PA1l |1/O TXCTL/RMIIO-
7 D3 LBEL | ID D17 EINT11
TXEN
GPADCO- NCSI- | LBUS- | PWMCS- PA-
PA12 |1/0 RGMII0-MDC
/ 8 D4 LD8 IE EINT12
GPADCO- NCSI- | LBUS- | PWMCS- PA-
PA13 | 1/0 RGMII0-MDIO
9 D5 LD9 IF EINT13
GPADC1- RGMII0- NCSI- {LBUS- | UART6- PA-
PA14 | 1/0
0 EPHY-25/50M | D6 LD1I0 | TX EINT14
RGMII0-
oaLs o GPADC1- RXD3/RMIl0. | NCSI- [ LBUS- | UARTE- PA-
1 NULL D7 LD11 | RX EINT15
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42.2.2 PortB
Table 4-61 Port B Multiplex Function
S S S G
< - & A
Name | Type |3 3 4 5 6" 7 8 9 10 11 12 13 14
OWA- PWMO- UARTS- PB-
PBS /0 ouT 0 DCD EINT8
PBY /0 UARTO- TWIO- UARTS- PB-
TX SCK DSR EINT9
UARTO- PWMO- | TWIO- UARTS- PB-
PB10 |1/0
RX 1 SDA DTR EINT10
TWI5- UARTT- | SPI3- PWMO- RGMII2- PB-
PBLL 1 1/0 SCK RTS CSO 2 UARTSRI MDC EINT11
TWI5- UARTT- | SPI3- PWMO- RGMII2- PB-
PB12 |1/0
SDA CTS CLK 3 MDIO EINT12
RGMII2-
TWI4- ARTT- PI3- PWMO- LK- PB-
PBI3 11/0 SCK ?x i/lozl 4 T RaRx EANOUTO =PHY- EINT13
25/50M
TWI4- UARTT- | SPI3- PWMO- CLK- PB-
PB14 | 1/0 IR3-RX
SDA RX MISO 5 FANOUT1 EINT14
42.2.3 PortC
Table 4-62 Port C Multiplex Function
. 10 Function
Pin D
AR 2 <43 4 5 6 <P 8 9 10 110 12 13 14 ,
S S (S S
SDC2- SPIO- SPIFO- PC-
PCO I/0
/ CLK CLK CLK K EINTO
SDC2- SPI0- SPIFO- S PC-
PC1 I/0 <&
! CMD €SO €SO % EINT1
SDC2- SPI0- SPIFO- BOOT- PC-
gr2 /0 D2 MOSI MOSI SELO EINT2
SDC2- SPIO- SPIFO- BOOT- PC-
PC3 I/O
D1 MISO MISO SEL1 EINT3
SDC2- SPIO- SPIFO- CAN1- PC-
Pca /0 DO WP WP TXO0 EINT4
SDC2- SPI0- SPIFO- CAN1- PC-
PC5 I/0
/ D3 HOLD HOLD RX0 EINT5
SDC2- SPI0- SPIFO- CANO- UARTG6- PC-
PC6 I/O
D4 CS1 D4 TXO0 TX EINT6
DC2- PIFO- | CANO- ART6- PC-
PCT /0 SDC SPIFO CANO u 6 C
D5 D5 RX0 RX EINTT
SDC2- SPIFO- UARTS- PC-
PC8 I/0
/ D6 D6 CTS EINT8
SDC2- SPIFO- UART5- PC-
PC9 1/0
D7 D7 TX EINT9
SDC2- SPIFO- UART5- PC-
PC1 I
C10 /O DS DQS RX EINT10
DC2- ARTS- PC-
pc1l |10 | o¢ UARTS c
RST RTS EINT11
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42.2.4 PortD
Table 4-63 Port D Multiplex Function
S S S N
: 10 \gé@’ \)ré‘% Function \\;zSQ’ Sé‘q
Pin T 5 & > Sl
yp | o o o o
Name
e |2 3 4 5 6 7 8 9 10 11 12 13 14
LVDSO PWMO- | UART2- | UARTO- | LBUS PWMCS RGMIL2- PD
PDO 1/O LCD-D2 DSI-DOP RXD1/RMII2-
DOP 0 CTS X LD20 00 EINTO
RXD1
RGMII2-
LVDSO- PWMO- | UART2- | UART9- | LBUS- | PWMCS- PD-
PD1 1/O LCD-D3 DSI-DON RXDO/RMII2-
DON 1 RTS RX LD21 01 EINT1
RXDO
RGMII2-
PD2 /0 LCD-D4 LVDSO- DSI-D1P PWMO- | UART2- | UARTS- | LBUS- | PWMCS- RXCTL/RMII2 PD-
D1P 2 TX RTS LD22 02 EINT2
CRS-DV
RGMII2-
PD3 /0 LCD-D5 LVDSO- DSI-DIN PWMO- | UART2- | UARTS- | LBUS- | PWMCS- CLKIN/RMI12 PD-
DIN 3 RX CTS LD23 03 EINT3
RXER
RGMII2-
PD4 /0 LCD-D6 LVDSO- DSI-CKP PWMO- | UART4- | UART6- | LBUS- | PWMCS- TXD1/RMII2 PD-
D2P 4 CTS TX LD24 04 EINT4
TXD1
LVDSO PWMO UART4- | UART6- | LBUS PWMCS- | LBUS RGMII2- PD
PD5 I/O LCD-D7 DSI-CKN TXDO/RMII2-
D2N 5 RTS RX LD25 05 CS3 EINTS
TXDO
LCD LVDSO PWMO UART4- | UART6- | LBUS PWMCS-.| LBUS RGN PD
PD6 I/O DSI-D2P TXCK/RMII2-
D10 CKP 6 TX RTS LD26 06 CS2 EINT6
TXCK
RGMII2-
LCD- LVDSO- PWMO- | UART4- | UART6- | LBUS- | PWMCS- | LBUS- PD-
PD7 I/O DSI-D2N TXCTL/RMII2-
D11 CKN 7 RX CTS LD27 o7 READY3 EINTY
TXEN
LCD- LVDSO- PWM%—3 CAN1- LBUS- | PWMCS- | LBUS- PD-
PD8 11O DSI-D3P RGMII2-MDC
O b1 D3P 08 X0 LD28 | 08 DE EINTS
LCD- LVDSO- PWM1- | DMIC- CAN1- LBUS- | PWMCS- | LBUS- PD-
PD I DSI-D3N RGMII2-MDI
J /0 D13 D3N SID3 1 CLK RX0 LD29 09 READY2 6 © EINT9
SPI1-
PD10 | 1/0 LCD- LVDS1- CS0/DBI PWM1- | DMIC- UARTS8- | LBUS- | PWMCS- | LBUS- PD-
D14 DOP csx 2 DATAO | TX LD30 OA READY1 EINT10
SPI1-
PD11 | 1/0 LCD- LVDS1- CLK/DBI PWM1- | DMIC- UARTS8- | LBUS- | PWMCS- | LBUS- PD-
D15 DON SCLK 3 DATAl |.RX LD31 OB READYO EINT11
LED LVDS1 SPIL- PWM1 DMIC UARTS8- | LBUS PWMCS PD
PD12 |1/0 MOSI/DBI-
D18 D1P DO 4 DATA2 | RTS LDO 0oC EINT12
SPI1-
MISO/DBI-
LCD- LVDS1- PWM1- | DMIC- UARTS8- | LBUS- | PWMCS- PD-
PD13 11/0 D19 DIN SDI/DBI- 5 DATA3 | CTS LD1 oD EINT13
TE/DBI-
DCX
SPI1-
PD14 | 1/0 LCD- LVDS1- | HOLD/DBI- | PWM1- | UART3- | UART8- | LBUS- | PWMCS- PD-
D20 D2P DCX/DBI- 6 TX DCD LD2 OE EINT14
WRX
PD15 | 1/0 LCD- LVDS1- | SPI1- PWM1- | UART3s | UARTS- | LBUS- | PWMCS- PD-
D21 D2N WP/DBI-TE | 7 RX DSR LD3 OF EINT15
PD16 | 1/0 LCD- LVDS1- PWM2- < UART3- | UARTS8- | LBUS- | PWMCS- RGMII2- PD-
D22 CKP 0 RTS DTR LD4 10 EPHY-25/50M EINT16
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. 10 Function
Pin e
P 3 4 5 6 N 8 9 10 1 12 13 14
& 3 &
LCD LVDS1 PWM2- | UART3- | UARTS- | LBUS- | PWMCS RGMI[2- PD
PD17 |1/0 RXD3/RMII2-
D23 CKN 1 CTS RI LD5 11 EINT17
NULL
LCD LVDS1 PWM2 CANO- | LBUS- | PWMCS RGMI[2- PD
PD18 | 1/O TWI5-SCK RXD2/RMII2-
CLK D3P 2 TX0 LD6 12 EINT18
NULL
RGMII2-
LVDS1- PWM2- ANO- | LBUS- | PWMCS- PD-
PD19 |1/O |LCD-DE S TWI5-SDA CANO us = RXCK/RMII2-
D3N 3 RX0 LD7 13 EINT19
NULL
RGMII2-
LCD- PWM2- TWI5- LBUS- | PWMCS- PD-
PD20 |1/0 UART3-TX TXD3/RMII2-
HSYNC | 4 SCK WR 14 EINT20
NULL
RGMII2-
pp21 | 1/0 LCD: PWM2- UART3.RX TWI5- LBUS- | PWMCS- TXD2/RMII2 PD-
VSYNC |5 SDA OE 15 EINT21
NULL
4225 PortF
Table 4-64 Port F Multiplex Function
Pin 10 <o Function S
Name | Type |2 3 4 5 6 7 8 9 10 11 12 13 14
DCO- TAG- ART1- RJTAG- LBUS- PF-
- /o SDCO JTAG U JTAG RO-RX us
D1 MS TX MS DRQO EINTO
SDCO- UART1- RJTAG- LBUS- PF-
PF1 1/0 JTAG-DI IR1-RX
/ DO RX DI DRQ1 EINT1
SDCO- | UARTO- | DMIC- SPI3- PF-
PF2 1/0 IR2-RX
/ CLK X CLK CLK EINT2
SDCO- | JTAG- . | DMIC- | SPI3- RJTAG- PF-
PF | & IR3-RX
3 /0 CMD DO DATAO > CSo DO 3 EINT3
DCO- ARTO- | DMIC- PI3- PF-
PF4 1/0 SDCO UARTR G SPI3 IR-TX
D3 RX DATA1 MOSI EINT4
oS /0 SDCO- | JTAG- | DMIC- SPI3- RJTAG- PF-
D2 CK DATA2 MISO CK EINT5
4.2.2.6 PortG
Table 4-65 Port G Multiplex Function
~Q AN OQ ~Q
N <>4.°° & Function i &
S
Name Tgbe 2 3 4 5 & 6 7 8 9 |10 11 12 13 14
SDC1 uArTs. | RCMIlL- PG
PGO | 1/0 RXD3/RMII1-
CLK TX EINTO
NULL
RGMII1-
SDC1- UARTS- PG-
PG1 |1/0 RXD2/RMII1-
CMD RX EINT1
NULL
RGMII1-
PG2 | 1/0 SDCl- UARTS- R)(?CK/RMIIl PG-
DO RTS EINT2
NULL
RGMII1-
PG3 | 1/0 SDCL- UARTS- TXD3/RMII1 PG-
D1 CTS EINT3
NULL
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Pin 10 Function
Name | Type | 3 4 5 6 7 8 9 10 11 12 13 14
SDC1- cang. | ROMI- PG-
PG4 /O TXD2/RMII1-
D2 TXO0 EINT4
NULL
SDC1- CANO- RGMII1- PG-
PG5 [/O
D3 RX0 EPHY-25/50M EINT5
UART1- | TWI4 UART9 RGMIIL- 1252 PG
PG6 /O RXD1/RMII1-
TX SCK CTS MCLK EINT6
RXD1
UART1- | TWI4 UART9 RGMIIL- 1252 PG
PGT /O RXDO/RMII1-
RX SDA RTS BCLK EINT7
RXDO
UART1-, | TWI5- UARTO- RGMIIL- 1252~ PG-
PGS /0 RTS SCK TX RXCTL/RMII1- LRCK EINTS8
CRS-DV
PGY /0 UART1- | TWI5- UARTO- EEZI :\Il;—RMIIl [2S2- [2S2- PG-
CTS SDA RX DOUTO | DIN1 EINTO
RXER
RGMII1-
PG10 /0 UART4- | 12S1- TWI2- TXD1/RMIIL [2S2- 12S2- PG-
TX MCLK SCK DINO DOUT1 EINT10
TXD1
PG11 /0 UART4- | 12S1- TWI2- '?)fl;/l()”/lR_Mlll DMIC- PG-
RX BCLK SDA CLK EINT11
TXDO
RGMII1-
ART4- | 12S1- DMIC- PG-
PG12 /O J S TXCK/RMII1- ¢ G
RTS LRCK DATAO EINT12
TXCK
RGMII1-
UART4- | 12S1- [2S1- DMIC- PG-
PG13 | 1/0 TXCTL/E@L
CTS DOUTO | DIN1 DATA1 EINT13
TXE%Q
CAN1- | 12S1- = | 1251 : DMIC- LBUS- PG-
PG14 /O RGMII1-MDC
TXO0 DINO DOUT1 DATA2 DRQO EINT14
CAN1- DMIC- LBUS- PG-
PG15 /O RGMII1-MDIO
/ RX0 DATA3 DRQ1 EINT15
4,2.2.7 PortK
Table 4-66 Port K Multiplex Function
¥ N ) ¥ .
Pin 10 & & Function N &S
N S S S
Name | Type (3 3 4 5 6 & |7 8 9 10 & |11 12 13 14 &
PKO /0 MCSIA- UARTT- | TWI1- NCSI- LBUS- |2S1- LBUS- LCD-DO PK-
CKP TX SCK DO READY1 | MCLK DRQO EINTO
MCSIA- UART7- | TWIl- [ NCSI- |LBUS- |[I2S1-  |LBUS- PK-
PK1 /O LCD-D1
CKN RX SDA D1 READYO | BCLK DRQ1 EINT1
MCSIA- UART7- | SPI1- | NCSI- | LBUS- |I2S1- | LBUS- PK-
PK2 /O LCD-D8
/ DOP RTS CSO D2 LD19 LRCK LBE3 EINT2
MCSIA- UART7- | SPI1- | NCSI- | LBUS- |I2S1- PK-
PK3 /O LBUS-DE | LCD-D9
/ DON CTS CLK D3 LD18 DOUTO EINT3
PK4 /0 MCSIA- TWI1- SPI1- NCSI- LBUS- |2S1- LBUS- LCD-D16 PK-
D1P SCK MOSI D4 LD17 DINO CS3 EINT4
MCSIA- TWIL- | SPIL=5 | NCSI- | LBUS- LBUS- PK-
PK5 /O LCD-D17
DIN SDA MISO D5 LD16 CS2 EINT5
MCSIA MCSIO0 SPI1 NCSI LBUS UART3 RGMIIO- PK
PK6 /O RXD3/RMII0-
D2P MCLK WP D6 LD15 RTS EINT6
NULL
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Pin 10 Function
Name | Type | 3 4 5 6 7 8 9 10 11 12 13 14
MCSIA- TWI2- | SPI1- <'NCSI- | LBUS- BEMIIO- PK-
PK7 | 1/0 RXD2/RMIIO-
D2N SCK HOLD | D7 LD14 EINT7
NULL
N MCSIA- TWI2- | SPI1- | NCSI- | LBUS- CLK- ES&'};MHO PK-
D3P SDA Cs1 PCLK | LD13 FANOUTO | | EINTS
RGMII0-
MCSIA- SPI1- | NCSI- | LBUS- | UART3- | CLK- PK-
PK9 | 1/0 TXD3/RMII0-
/ D3N CS2 MCLK |LD12 | TX FANOUT1 / EINT9
NULL
RGMII0-
PWMO- | NCSI- | LBUS- | UART3- | LBUS- PK-
PK10 |1/0 TXD2/RMII0-
/ 6 HSYNC | WAIT | RX LBE2 / EINT10
NULL
4.2.2.8 RTC_GPIO
Name | Type |3 3 4 5 |6 7 8 9 10 11 12 13 |14
| NMI-
a9 |
oD EINTTO

4.2.3 T153L3-QXX GPIO Multiplexing

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

m NOTE

(1) For PortA/B/C/D/F/G/K, Function0 is input function; Functionl is output function;
(2) For RTC_GPIO, Function0 is input function; Fu@onl is output function; Function 3 to Function13 are 10 disabled.

®Q<
4.2.3.1 PortA S
Table 4-67 Port A Multiplex Function
S > S
Pin 10 Function
Name | Type |2 3 4 5 6 7 8 9 10 11 12 13 14
GPADC2- PA-
PAO 1/0 TP-X1 PAO 1/0
0 EINTO
GPADC2- PA-
PA1 | TP-X2 PA1 |
/0 1 EINT1 /0
GPADC2- PA-
PA2 | TP-Y1 PA2 |
/0 2 EINT2 /0
GPADC2- PA-
PA3 1/0 TP-Y2 PA3 1/0
/ 3 EINT3 /
GPADCO- RGMHO- NCSI- PA-
PA4 | 1/O 0 RXD1/RMIIO- HOYNG EINYa PA4 1/0
RXD1
PA5 |[1/0 GPADCO- i)fgﬂ(;l/(gwo NCSI- PA- PAS5 /O
1 VSYNC EINT5
RXDO
GPADCO RGMIIO- NCSI PWMCS PA
PA | RXCTL/RMIIO- LCD-D PA |
6 /0 2 CTL/RMIIO MCLK 18 Cb-Do EINT6 6 /0
CRS-DV
GPADCO RGMIIO- NCSI PWMCS PA
PA7 1/O CLKIN/RMII0- LCD-D1 PAT 1/0
3 RXER PCLK 19 EINT7
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Pin 10 Function
Name | Type | 3 4 5 6 7 8 9 10 11 12 13 14
GPADCO- RGMIIO- NCSI- PWMCS- PA-
PAS | 1/O TXD1/RMIIO- LCD-D8 PAS 1/O
4 DO IA EINTS
TXD1
PA9 (1O GPADCO- $§gﬂ(;l/(|)2_|vmo NCSI- PWMCS- LCD-D9 PA- PA9 1/0
5 D1 IB EINTO
TXDO
PA10 |1/0 GPADCO- $>fcl§,/lry/(|:w|o NCSI- PWMCS- LCD- PA PA10 1/O
6 D2 IC D16 EINT10
TXCK
RGMII0-
GPADCO- NCSI- PWMCS- LCD- PA-
TXCTL/RMIIO-
PALL 11/0 7 CTL/RMIIO D3 ID D17 ent1n | DA /o
TXEN
GPADCO- NCSI- PWMCS- PA-
PA12 || RGMII0-MD PA12 |
/0 8 GMIIO-MDC 1 IE EINTI2 /0
GPADCO- NCSI- PWMCS- PA-
PAI3 || RGMII0-MDI PAl |
3|0 9 GMIIO-MDIO D5 IF EINT13 3 /0
GPADC1- RGMII0- NCSI- UART6- PA-
PA14 | 1/0 PA14 1/0
/ 0 EPHY-25/50M | D6 TX EINT14 /
RGMII0-
PA15 |1/O GPADC1- RXD3/RMII0 NCSE UARTE- PA PA15 1/0
1 D7 RX EINT15
NULL
4,2.3.2 PortB
Table 4-68 Port B Multiplex Function
S S S N
Pin 10 x\\"é\% x\\gé\% Function x\\"{é\% &
S R S xS
Name | Type {3 3 4 5 6" 7 8 10 11 12 13 145°
>
OWA- PWMO- UARTS- PB-
PB8 | 1/O PB8 1/0
/ ouT 0 DCD EINTS /
UARTO- TWIO- | UARTS- PB-
PBS 11/0 TX SCK DSR EINTO PBY /0
UARTO- PWMO- | TWIO- - | UARTS- PB-
PB10 |1/O PB10 /0
RX 1 SDA DTR EINT10
o811 |10 TWI5- | UART7- | SPI3- PWMO- UARTS.RI PB- oB11 /0
SCK RTS CS0 2 FINT11
TWI5- ART7- | SPI3- PWMO- PB-
PB12 |1/0 > U SPI3 0 PB12 1/O
SDA CTS CLK 3 FINTI2
TWI4- | UART7- | SPI3- PWMO- CLK- PB-
PB13 |1/0 IR2-RX PB13 1/0
/ SCK TX MOSI | 4 FANOUTO FINT13 /
TWI4- | UART7- | SPI3- PWMO- CLK- PB-
PB14 {1/0 IR3-RX PB14 /0
SDA RX MISO |5 FANOUT1 EINT14
4.2.3.3 PortC
Table 4-69 Port C Multiplex Function
. 10 Function
Pin e
Name o 2 3 4 5 6 7 8 9 10 11 12 13 14
O O
SDC2< | SPIO- SPIFO- PC-
PCO |1/O PCO 1/0
/ CLK CLK CLK EINTO /
SDC2- | SPIO- SPIFO- PC-
PC1 |1/O PC1 1/0
/ CMD CSO CSO EINT1 /
SDC2- | SPIO- SPIFO- | BOOT- PC-
PC2 |1 PC2 |
¢ /0 D2 MOSI MOSI SELO EINT2 ¢ /0
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. 10 Function
Pin e
P 13 4 5 6 7 8 9 10 11 12 13 14
‘Z,Qb N Q,QQ)
SDC2- SPIO- SPIFO- BOOT- PC-
P I P |
= /0 D1 MISO MISO SEL1 EINT3 = /0
SDC2- SPIO- SPIFO- PC-
PC4 | 1/O PC4 1/O
/ DO WP WP EINT4 /
SDC2- SPIO- SPIFO- PC-
P& /0 D3 HOLD HOLD EINTS5 RES /0
SDC2- SPIO- SPIFO- UART6- PC-
PC6 I/O PC6 1/O
D4 CS1 D4 TX EINT6
SDC2- SPIFO- UART6- PC-
PCT I PCT7 |
¢ /0 D5 D5 RX EINT7 ¢ /0
SDC2- SPIFO- UART5- PC-
P I P |
c8 /0 D6 D6 CTS EINTS8 c8 /0
SDE2- SPIFO- UART5- PC-
Peo /0 D7 D7 TX EINTOS PC9 /0
SDC2- SPIFO- UART5- PC-
PC10 |[1/0 PC10 1/0
/ DS DQS RX EINT10 /
SDC2- UARTS- PC-
PC11 || PC11 |
¢ /0 RST RTS EINT11 ¢ /0
4.2.3.4 PortD
Table 4-70 Port D Multiplex Function
. 10 Function
Pin Typ <P 3 5
I 3N N ;
S | 2 & |3 4 5 6 |7 8 9 10 11 12 13 14 &
> o> > >
LVDSO- PWMO- [<UART2- | UART9- PWMCS- PD-
PDO 1/O LCD-D2 DSI-DOP PDO I/O
/ DOP 0 21 CTS TX 00 EINTO /
LVDSO- PWMO- | UART2- | UARTO- PWMCS- PD-
PD1 I/O LCD-D3 DON DSI-DON 1 RTS RX o1 EINTL PD1 I/O
LVDSO- PWMO- | UART2- | UART9- PWMCS- PD-
PD2 I/O LCD-D4 DSI-D1P PD2 I/O
D1P 2 X RTS 02 EINT2
LVDSO- PWMO- | UART2- | UART9- PWMCS- PD-
PD3 1/O LCD-D5 DIN DSI-D1IN 3 RX TS 03 EINT3 PD3 1/O
LVDSO- PWMO- | UART4- | UART6- PWMCS- PD-
PD4 1/O LCD-D6 DSI-CKP PD4 1/O
D2P 4 CTS TX 04 EINT4
LVDSO- PWMO- | UART4S | UART6- PWMCS- PD-
PD5 I/O LCD=D7 DIN DSI-CKN 5 RTS RX 05 EINTS PD5 I/O
LCD- LVDSO- PWMO- <} UART4- | UART6- PWMCS- PD-
PD6 I/O DSI-D2P PD6 1/O
D10 CKP 6 X RTS 06 EINT6
LCD- LVDSO- PWMO- | UART4- | UART6- PWMCS- PD-
PDE /0 D11 CKN DSI-D2N 7 RX CTS or EINT7 Pt /0
LCD- LVDSO- PWM1- PWMCS- PD-
PD8 1/O D12 D3p DSI-D3P 0 08 EINTS PD8 1/O
LCD- LVDSO- PWM1- | DMIC- PWMCS- PD-
PRI 11O s D3N DSFDSN CLK 09 ento | TP |10
SPI1-
PD10 | 1/0 LCD- LVDS1- CS0/DBI PWM1- | DMIC- UARTS- PWMCS- PD- PD10 /0
D14 DOP 2 DATAO ¢} TX OA EINT10
CSX
LCD LVDS1 SPIL- PWM1 DMIC UARTS8 PWMCS PD
LK/DBI-
PD1L 11/0 D15 DON CLK/ 3 DATAl | RX OB EINT11 PD11 /0
SCLK
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. 10 Function
Pin
N Typ
ame e 2 5)3 4 5 6 Q:I 8 9 10 l]b) 12 13 14
& 3 &
LCD LVDS1 SPIL- PWM1 DMIC UARTS8 PWMCS PD
PD12 /O MOSI/DBI- PD12 /O
/ D18 D1P / 4 DATA2 RTS 0oC EINT12 /
SDO
SPI1-
MISO/DBI-
PDI13 /0 LCD- LVDS1- SDI/DBI PWM1- | DMIC- UARTS8- PWMCS- PD- D13 /0
D19 DIN 5 DATA3 CTS oD EINT13
TE/DBI-
DCX
SPI1-
PD14 | 1/0 LCD- LVDS1- | HOLD/DBI- | PWM1- | UART3- | UARTS- PWMCS- PD- PD14 /0
D20 D2P DCX/DBI- 6 TX DCD OE EINT14
WRX
LCD- LVDS1- | SPI1- PWM1- | UART3=9 UARTS- PWMCS- PD-
PD15 /O PD15 /O
D21 D2N WP/DBI-TE | 7 RX DSR OF EINT15
PD16 | 1/0 LCD- LVDS1- PWM2- |UART3- | UARTS- PWMCS- PD- PD16 /0
D22 CKP 0 RTS DTR 10 EINT16
LCD- LVDS1- PWM2- ART3- ARTS- PWMCS- PD-
PD17 /O ¢ S v 3 U 8 &S PD17 /O
D23 CKN 1 CTS RI |1 EINT17
LCD- LVDS1- PWM2- PWMCS- PD-
pPD18 | I/O TWI5-SCK PD18 /O
/ CLK D3P 2 |2 EINT18 /
LVDS1- PWM2- PWMCS- PD-
PD19 /O LCD-DE TWI5-SDA PD19 /O
D3N 3 13 EINT19
LCD- PWM2- TWI5- PWMCS- PD-
PD2 [ ART3-TX PD2 [
0 /0 HSYNC | 4 v 3 SCK 14 EINT20 0 /0
LCD- PWM2- TWI5- PWMCS- PD-
PD21 /O UART3-RX PD21 I/0
VSYNC |5 SDA 15 EINT21
SQ&
4,2.3.5 PortF 4
O
O
Table 4-71 Port F Multiplex Function
S
Pin 10 <& Function <&
Name | Type | 3 4 5 6 7 8 9 10 11 12 13 14
SDCO- JTAG- UART1- RJTAG- PF-
PFO /O IRO-RX PFO /O
/ D1 MS TX MS EINTO /
SDCO- UART1- RJTAG- PF-
PF1 [/O JTAG-DI IR1-RX PF1 [/O
/ DO RX DI EINT1 /
SDCO- UARTO- | DMIC- SPI3- PF-
PF2 /O IR2-RX PF2 I/O
CLK TX CLK CEK EINT2
SDCO- JTAG- DMIC- SPI3- RJTAG- PF-
PF | IR3-RX PF [
3 /0 CMD DO DATAO CSO DO 3 EINT3 3 /0
SDCO- UARTO- | DMIC- SPI3- PF-
PF4 | 1/0 IR-TX PF4 /0
D3 RX DATA1 MOSI EINT4
SDCO- JTAG- DMIC- SPI3- RJTAG- PF-
PF5 /O PF5 /O
/ D2 CK DATA2 MISO CK EINTS /
4,2.3.6 PortG
Table 4-72 Port G Multiplex Function
Q‘)ﬁ \e) Ne) Q
Pin 10 &S&\ (@é\ Function é\&o &S&\
R N RN R
Name | Type | 5 3 4 5 S* |6 7 8 9 10 11 12 13 14
RGMII1-
SDC1- UARTS- G PG-
PGO /O RXD3/RMII1- PGO /O
CLK TX NULL EINTO
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Pin 10 Function
Name | Type |2 3 4 5 6 7 8 10 11 12 13 14
SDC1- UARTS- RGMIIL- PG-
PG1 |1/O RXD2/RMII1- PG1 1/0
€MD RX EINT1
NULL
PG2 |1/0 SDCl- UARTS- E)fgy/lla’_wu PG- PG2 1/0
DO RTS EINT2
NULL
PG3 | 1/0 SDCl- UARTS- ?Sgg”/:wu PG- PG3 1/0
D1 CTS EINT3
NULL
PG4 | 1/0 SDCl- ?ngn/;wu PG- PG4 1/0
D2 EINT4
NULL
SDCl« RGMII1- PG-
P | P |
G5 /0 D3 EPHY-25/50M EINT5 G /0
o6 |10 UARTI- | TWI4- | UARTO- E)fll_‘\)/ll”/:Mlll 1252- PG- oG6 o
TX SCK CTS MCLK EINT6
RXD1
os7 |10 UARTI- | TWI4- | UARTO- E;gg'/: ML 1252- PG- v /0
RX SDA RTS BCLK EINT7
RXDO
PGS | 1/0 UARTL- | TWIS- | UARTS- E)ng”Ll/-RMlll 1252- PG- PG8 /0
RTS SCK TX LRCK EINTS
CRS-DV
RGMII1-
UARTI- | TWI5- | UARTO- 1252- 12S2- PG-
P | LKIN/RMII1- P |
69 /0 CTS SDA RX o DOUTO | DIN1 EINTO 69 /0
RXER
RGMIl1=
UART4- | 12S1- | TWI2- 12S2- 1252- PG-
PG10 | 1/0 Txm/Rls@i- PG10 | 1/O
TX MCLK | SCK DINO DOUT1 EINT10
Txog
UART4- | 1251 |Twip. | ROMIlL- DMIC- PG-
PGI1 |1/0 TXDO/RMII1- PG11 1/0
RX BCLK | SDA CLK EINTI1
TXDO
PG12 |1/0 UART4- | 1251 ?)fglry/lre_wu 4 PG PG12 |1/0
RTS LRCK DATAO EINTI2
TXCK
UART4- | 1251 12S1 RGMIIL- DMIC PG
PG13 | 1/0 CTS DOUTO | DIN1 TXCTL/RMII1- DATA1 EINT13 PG13 /0
TXEN
12S1- 12S1- DMIC- PG-
PG14 |1/0 DING oouTy | REMIIL-MDC | O entia | P4 1/0
DMIC- PG-
PG15 |1/0 RGMII1-MDIO PG15 1/0
DATA3 EINT15
4237 PortK
Table 4-73 Port K Multiplex Function
Pin 10 Function
Name | Type |3 3 4 6 7 8 9 10 11 12 13 14
MCSIA- UART7- | TWII- | NGSI- 12S1- PK-
PKO | 1/O LCD-DO PKO 1/0
/ CKP TX SCK DO MCLK EINTO /
ekt |10 MCSIA- UART7- | TWIE- | NCSI- 1251- LCD-DL PK- oK1 /o
CKN RX SDA D1 BCLK EINT1
MCSIA- UART7- | SPI1- NCSI- 12S1- PK-
PK2 ~|1/0 LCD-D8 PK2 1/0
DOP RTS CSO D2 LRCK FINT2
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Pin 10 Function
Name | Type | 3 5 6 7 9 10 11 12 13 14
MCSIA- UARTT- | SPI1- NCSI- [2S1- PK-
PK I LCD-D PK I
3 /0 DON CTS CLK D3 DOUTO Cb-D9 EINT3 3 /0
MCSIA- TWI1- SPI1- NCSI- [2S1- PK-
PK4 I/O LCD-D16 PK4 I/O
/ D1P SCK MOSI D4 DINO EINT4 /
MCSIA- TWI1- SPI1- NCSI- PK-
PK5 1/0 LCD-D17 PK5 I/O
DIN SDA MISO D5 EINTS
RGMIIO-
MCSIA- MCSIO- | SPI1- NCSI- UART3- PK-
PK6 I/O RXD3/RMII0- PK6 I/O
/ D2P MCLK WP D6 RTS / EINT6 /
NULL
RGMIIO-
MCSIA- TWI2- SPI1- NCSI- PK-
PKT /O RXD2/RMII0- PK7 /O
D2N SCK HOLD D7 EINT7
NULL
RGMII0-
MCSIA- TWI2- SPI1- NCSI- CLK- PK-
PK8 /O RXCK/RMII0- PK8 /O
D3P SDA CS1 PCLK FANOUTO EINTS8
NULL
RGMIIO-
MCSIA- SPI1- NCSI- UART3- [ CLK- PK-
PK9 /O TXD3/RMII0- PK9 1/O
D3N CS2 MCLK TX FANOUT1 EINT9
NULL
RGMIIO-
PK10 |1/0 PWMO- | NCSI- UARTS- TXD2/RMIIO PK- PK10 /0
6 HSYNC RX EINT10
NULL
4.2.3.8 RTC_GPIO
Pin To) \(\%&3 \(\%g\% Function \(\%&)
Name | Type N SR - 5
yp %\S“ 3 5 6 é\\\?f 7 9 10 G\Qo?’ll 12 13 14 a{\&‘
1/O < NMI-
NMI ’ NMI - NMI I/0, 0D
oD L EINTO /0,
»
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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), P

Al (Analog Input), ><

AO (Analog Output), N

A1/0 (Analog Input/Output),

P (Power),

G (Ground)

4.3.1 SDRAM
Table 4-74 SDRAM Signal Description
Signal Name!! | Description? N Typell
><> DRAM ZQ Calibration(the signal connects to an external
SZQ reference resistor which is used to calibrate DRAM input/output |‘Al
buffer)

SRST DRAM Reset Signal 0
SWE DRAM Write Enable 0
SA0 DRAM Address Signal 0 0
SAl DRAM Address Signal 1 0
SA2 DRAM Address Signal 2 0
SA3 DRAM Address Signal 3 0
SA4 DRAM Address Signal 4 0
SA5 DRAM Address Signal 5 0
SA6 DRAM Address Signal 6 0
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Signal Name!! | Description!?! & Typet!
SA7 DRAM Address Signal 7 0
SA8 DRAM Address Signal 8 0
SA9 DRAM Address Signal 9 0
SA10 DRAM Address Signal 10 0
SAl11 DRAM Address Signal 11 0
SA12 DRAM Address Signal 12 0
SA13 DRAM Address Signal 13 0
SA14 DRAM Address Signal 14 0
SA15 DRAM Address Signal 15 0
SBAO DRAM Bank Address Signal 0 0
SBAL DRAM Bank Address Signal 1 S0
SBA2 DRAM Bank Address Signal 2 N 0
SRAS DRAM Row Address Strobe 0
SCAS DRAM Column Address Strobe 0
SCKEOQ DRAM Clock Enable Signal to the Memory Device 0 0
SCKN DRAM Differential Clock (Negative) 0
SCKP DRAM Differential Clock (Positive) 0
SCSO DRAM Chip Select Signal to the Memory Device for RANK 0 0
@@Sl DRAM Chip Select Signal to the Memory Device for RANK 1 0
SDQO DRAM Bidirectional Data Line 0 1/O
SDQ1 DRAM Bidirectional Data Line 1 1/0
SDQ2 DRAM Bidirectional Data Line 2 1/0
SDQ3 DRAM Bidirectional Data Line 3 1/0
SDQ4 DRAM Bidirectional Data Line 4 1/0
SDQ5 DRAM Bidirectional Data Line 5 1/0
SDQ6 DRAM Bidirectional Data Line 6 1/0
SDQ7 DRAM Bidirectional Data Line 7 1/0
SDQ8 DRAM Bidirectional Data Line 8 1/0
SDQ9 DRAM Bidirectional Data Line 9 1/0
SDQ10 DRAM Bidirectional Data Line 10 1/0
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SDQ11 DRAM Bidirectional Data Line 11 1/0
SDQ12 DRAM Bidirectional Data Line 12 1/0
SDQ13 DRAM Bidirectional Data Line 13 1/0
SDQ14 DRAM Bidirectional Data Line 14 1/0
SDQ15 DRAM Bidirectional Data Line 15 1/0
SDQMO DRAM Data Mask Signal 0 1/O
SDQM1 DRAM Data Mask Signal 1 1/O
SDQSON DRAM Bidirectional Data Strobe 0 (Active Low) 1/0
SDQSOP DRAM Bidirectional Data Strobe 0 (Active High) 1/O
SDQSIN DRAM Bidirectional Data Strobe 1 (Active Low) /0
SDQS1P DRAM Bidirectional Data Strobe 1 (Active High) >< 1/0
SODTO DRAM On-Die Termination Output Signal 0 N 0
SODT1 DRAM On-Die Termination Output Signal 1 0
SVREF DRAM Reference Voltage Out 0
VCC-DRAM DRAM 10 Power Supply P
VDD18-DRAM SDRAM Controller Power Supply P
4.3.2 Boot
Table 4-75 Boot Signal Description
Signal Namel!! | Description? QQ 'Ky%em
Boot Select
FEL Jump to the Try Media Boot process when FEL is high level, or
else enter into the mandatory upgrade process.
BOOT-SELO Boot Media Select 0 I
BOOT-SEL1 Boot Media Select 1 I
4.3.3 RTC_GPIO
Table 4-76.RTC_GPIO Signal Description
Si@@ﬁ\‘lamem Description!? <><>‘ Typet!
GPI00/1/2/4 General-purpose I/O in RTC power domain 1/0,0D
NMI Non-Maskable Interrupt l/O, OD
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Signal Name!X! | Description’! & Typel!
NMI pin can act as GPIO by configuring RTC_GPIO_CFG in section
GPIO in user manual.
434 RTC
Table 4-77 RTC Signal Description
Signal Name!!! | Description? Type!
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
Non-Maskable Interrupt
NMI NMI pin can act as GPIO by configuring RTC_GPIO_CFG in /0, OD
section GPIO in user manual. ><
VCC-RTC RTC Power Supply & P
TEST Test Signal I
RESET SoC Reset Signal (Active Low) 1/0, OD
435 PLL
Table 4-78 PLL Signal Description
. ™~ . L. &
Slgnabﬁa melll | Description QJr\ Type:!
PLLTEST PLL Test Signal AO, OD
P
4.3.6 DCXO
Table 4-79 DCXO Signal Description
Signal Name!!! | Description? Type:!
DXIN Digital Compensated Crystal Oscillator Input Al
DXOUT Digital Compensated Crystal Oscillator Output AO
REFCLK-OUT Digital Compensated Crystal Oscillator Clock Fanout AO
4.3.7 Clock Fanout
Table 4-80 Clock Fanout Signal Description
>§ignal Namell | Description'2 QQ Typ Bl
CLK-FANOUTO | Internal Clock Fanout 0 0
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Signal Name!X!

DescriptionZ <O

Type®

Optional Frequency: 32 kHz, 12 MHz, 16 MHz, 24 MHz, 25 MHz, 27
MHz, 50 MHz, and so on.

Internal Clock Fanout 1

CLK-FANOUT1 | Optional Frequency: 32 kHz, 12 MHz, 16 MHz, 24 MHz, 25 MHz, 27 | O
MHz, 50 MHz, and so on.
4.3.8 SD Card/SDIO/eMMC
Table 4-81 SD'Card/SDIO/eMMC Signal Description

Signa&ﬁgmeﬁ DescriptionZ <>‘L\Qv Typet!
SDCO-CMD SD Card Command Output/Response Input 1/0, OD
SDCO-CLK SD Card Clock Output 0
SDC0-DO SD Card Data Input/ Output 0 | 1/o
SDCO-D1 SD Card DataInput/ Output 1 & I/0
SDCO0-D2 SD Card Data Input/ Output 2 I/O
SDCO0-D3 SD Card Data Input/ Output 3 I/O
SDC1-CMD SDIO WIFI Command Output/Response Input 1/0, 0D
SDC1-CLK SDIO WIFI Clock Output 0
SDC1-DO SDIO WIFI Data Input/ Output 0 I/O
SDC1-D1 SDIO WIFI Data Input/ Output 1 I/O
SDC1-D2 SDIO WIFI Data Input/ Output 2 /0
SDC1-D3 SDIO WIFI Data Input/ Qutput 3 |/O
SDC2-CMD eMMC Command Qutput/Response Input 1/0, 0D
SDC2-CLK eMMC Clock Output 0
SDC2-D0 eMMC Data Input/ Output 0 I/O
SDC2-D1 eMMC Data Input/ Output 1 I/O
SDC2-D2 eMMC Data Input/ Output 2 I/O
SDC2-D3 eMMC Data Input/ Output 3 I/O
SDC2-D4 eMMC Data Input/ Output 4 I/O
SDC2-D5 eMMC Data Input/ Output 5 I/O
SDC2-D6 eMMC Data Input/ Output 6 1/O
SDC2-D7 eMMC Data Input/ Output 7 1/O
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SDC2-RST eMMC Reset 0]
SDC2-DS eMMC Data Strobe I
SDC3-CMD SDIO WIFI Command Output/Response Input 1/0, OD
SDC3-CLK SDIO WIFI Clock Output 0
SDC3-DO0 SDIO WIFI Data Input/ Output 0 I/O
SDC3-D1 SDIO WIFI Data Input/ Output 1 I/O
SDC3-D2 SDIO WIFI Data Input/ Output 2 I/O
SDC3-D3 SDIO WIFI Data Input/ Output 3 1/O
4.3.9 Audio Codec

Table 4-82 Audio Codec Signal Description < g
Signal Name!” | Descriptionl2l Typet!
LINEOUTN Lineout Negative Differential Output AO
LINEOUTP Lineout Positive Differential Output AO
VRA1 Internal Reference Voltage A1/0
AVCC Power Supply for Analog Part P
AGND Analog Ground G

4.3.10 IZSgPCM

'I5<a>ble 4-83 12S/PCM Signal Description
Signal Name!!! | Description? QQ | Typel
12S0-MCLK 1250 Master Clock 0
[2S0-LRCK 12S0/PCM0 Sample Rate Clock/Sync 1/O
[2S0-BCLK [2S0/PCMO Bit Rate Clock /O
12S0-DINO 12S0/PCMO Serial Data Input 0 I
12S0-DIN1 12S0/PCMO Serial Data Input 1 I
12S0-DIN2 12S0/PCMO Serial Data Input 2 I
12S0-DIN3 12S0/PCMO Serial Data Input 3 I
12S0-DOUTO 12S0/PCMO Serial Data Output 0 0
12S0-DOUT1 12S0/PCMO Serial Data Output 1 0
12S0-DOUT2 12S0/PCMO Serial Data Output 2 0
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12S0-DOUT3 12S0/PCMO Serial Data Output 3 0]
[2S1-MCLK 1251 Master Clock 0
[2S1-LRCK 12S1/PCM1 Sample Rate Clock/Sync 1/O
12S1-BCLK 12S1/PCM1 Bit Rate Clock I/O
12S1-DINO 12S1/PCM1 Serial Data Input 0 I
[2S1-DIN1 I2S1/PCM1 Serial Data Input 1 I
12S1-DOUTO [2S1/PCM1 Serial Data Output 0 0
12S1-DOUT1 12S1/PCM1 Serial Data Output 1 0]
12S2-MCLK 1252 Master Clock 0
[2S2-LRCK 12S2/PCM2 Sample Rate Clock/Sync /0
1252-BCLK 1252/PCM2 Bit Rate Clock /0
1252-DINO 12S2/PCM2 Serial Data Input 0 I
1252-DIN1 12S2/PCM2 Serial Data Input 1 I
12S2-DIN2 12S2/PCM2 Serial Data Input 2 I
12S2-DIN3 12S2/PCM2 Serial Data Input 3 I
1252-DOUTO 12S2/PCM2 Serial Data Qutput 0 0
12S2-DOUT1 12S2/PCM2 Serial Data Output 1 0]
12S2-DOUT2 12S2/PCM2 Serial Data Output 2 0
@2—DOUT3 12S2/PCM2 Serial Data Output 3 0
4.3.11 DMIC
Table 4-84 DMIC Signal Description
Signal Name!!! | Description? Typet!
DMIC-CLK Digital Microphone Clock Output 0
DMIC-DATAO Digital Microphone Data Input 0 I
DMIC-DATA1 Digital Microphone Data Input 1 I
DMIC-DATA2 Digital Microphone Data Input 2 I
DMIC-DATA3 Digital Microphone Data Input 3 I
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4.3.12 OWA
Table 4-85 OWA Signal Description
Signal Namelt! Description%<> QQ Type!
OWA-IN One Wire Audio Input I
OWA-OUT One Wire Audio Output 0
4.3.13 SPI_Flash
Table 4-86 SPI_Flash Signal Description
Signaw{:meﬁ Description!2 <>§v Type!
SPIF0-CSO SPIFO Peripheral Chip Select Signal 0, Low Active 0
SPIF0.D4 SPIFO Master Mode Data 4 in Octal Mode Wo
In single/dual/quad mode, this port should stay low. <
SPIFO.DS SPIFO Master Mode Data 5 in Octal Mode s /0

In single/dual/quad mode, this port should stay low.

SPIFO Master Mode Data 6 in Octal Mode
SPIF0-D6 , , /0
In single/dual/quad mode, this port should stay low.

SPIFO Master Mode Data 7 in Octal Mode
SPIFO-D7 , , /0
In single/dual/quad mode, this port should stay low.

SPIFO-CLK SPIFO Master Mode Clock Output 0
SPIFO-MOSI SPIFO Master Data Out, Slave Data In /O
>@PIFO—MISO SPIFOMaster Data In, Slave Data Out /O
SPIF0-DQS SPIF0 Data Strobe Signal I
SPIFO-WP SPIFO Write Protection (Active Low) 1/0
SPIFO-HOLD SPIFOHold Signal I/O
4.3.14 MIPI CSI
Table 4-87 MIPI CSI Signal Description
Signal Nameﬁ%&a&’ Description!2 ‘é\%&’ Type:!
MCSIO-MCLK MIPI CSI A Master Clock 0
MCSIA-CKN MIPI CSI A Differential Receive Clock Signal (Negative) Al
MCSIA-CKP MIPI CSI A Differential Receive Clock Signal (Positive) Al
MCSIA-DON MIPI CSI A Data Line 0 Input (Negative) Al
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MCSIA-DOP MIPI CSI A Data Line 0 Input (Positive) Al
MCSIA-DIN/MCSIC- MIPI CSI A Data Line 1 Input (Negative) / MIPI CSI C Data Al
DON Line 0 Input (Negative)

MCSIA-D1P/MCSIC- MIPI CSI A Data Line 1 Input (Positive) / MIPI CSI C Data Line | Al
DOP 0 Input (Positive)

MCSI1-MCLK MIPI CSI B Master Clock 0
MCSIB-CKN MIPI CSI B Differential Receive Clock Signal (Negative) Al
MCSIB-CKP MIPI CSI B Differential ReceiveClock Signal (Positive) Al
MCSIB-DON/MCSIA- MIPI CSI B Data Line 0 Input (Negative)/MIPI CSI A Data Line Al
D3N 3 Input (Negative)

MCSIB-DOP/MCSIA- MIPI CSI B Data Line 0 Input (Positive)/MIPI CSI A Data Line QAI
D3P 3 Input (Positive) <
MCSIB-D1N/MCSIC- MIPI CSI B Data Line 1 Input (Negative)/MIPI CSI C @< Al
CKN/MCSIA-D2N Differential Receive Clock Signal (Negative)/MIPI CSI A Data

Line 2 Input (Negative)
MCSIB-D1P/MCSIC- MIPI CSI B Data Line 1 Input (Positive)/MIPI CSI C Al
CKP/MCSIA-D2P Differential Receive Clock Signal (Positive)/MIPI CSI A Data
Line 2 Input (Positive)

MCSI2-MCLK MIPI CSI'C Master Clock 0
CSI0-XHS CSl Horizontal SYNC 0 0
Céll-XHS CSl Horizontal SYNC 1 0
CSI0-XVS-FSYNC CSl Vertical SYNC/Frame SYNC 0 1/O
CSI1-XVS-FSYNC CSl Vertical SYNC/Frame SYNC 1 1/0

4.3.15 Parallel CSI

Table 4-88 Parallel CSI Signal Description

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

NCSI-HSYNC Parallel CSI Horizontal Synchronous Input I

NCSI-VSYNC Parallel CSI Vertical Synchronous Input I

NCSI-DO Parallel CSI Pixel Data 0 [

NCSI-D1 Parallel CSI Pixel Data 1 [
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NCSI-D2 Parallel CSI Pixel Data 2 I
NCSI-D3 Parallel CSI Pixel Data 3 I
NCSI-D4 Parallel CSI Pixel Data 4 I
NCSI-D5 Parallel CSI Pixel Data 5 I
NCSI-D6 Parallel CSI Pixel Data 6 I
NCSI-D7 Parallel CSI Pixel Data 7 I
NCSI-D8 Parallel CSI Pixel Data 8 I
NCSI-D9 Parallel CSI Pixel Data 9 I
NCSI-D10 Parallel CSI Pixel Data 10 I
NCSI-D11 Parallel CSI Pixel Data 11 d
NCSI-D12 Parallel CSI Pixel Data 12 S
NCSI-D13 Parallel CSI Pixel Data 13 I
NCSI-D14 Parallel CSI Pixel Data 14 I
NCSI-D15 Parallel CSI Pixel Data 15 I
4.3.16 LCD
Table 4-89 LCD Signal Description
Signawg)meﬁ DescriptionZ <>4’§v Typet!
LCD-CLK LCD Clock 0
>LCD-VSYNC LCD Vertical Synchronization 0
LCD-HSYNC LCD Horizontal Synchronization 0
LCD-DE LCD Data Enable 0
TCON-FSYNCO | Frame Synchronization Signal for TCON and Sensor 0
LCD-DO LCD Data Input/Output 0 I/O
LCD-D1 LCD Data Input/Output 1 I/O
LCD-D2 LCD Data Input/Output 2 I/O
LCD-D3 LCD Data Input/Output 3 I/O
LCD-D4 LCD Data Input/Output 4 I/O
LCD-D5 LCD Data Input/Output 5 I/O
LCD-D6 LCD Data Input/Output 6 1/O
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LCD-D7 LCD Data Input/Qutput 7 I/O
LCD-D8 LCD Data Input/Output 8 I/O
LCD-D9 LCD Data Input/Output 9 I/O
LCD-D10 LCD Data Input/Output 10 I/O
LCD-D11 LCD Data Input/Output 11 1/O
LCD-D12 LCD Data Input/Output 12 1/O
LCD-D13 LCD Data Input/Output 13 I/O
LCD-D14 LCD Data Input/Output 14 I/O
LCD-D15 LCD Data Input/Output 15 I/O
LCD-D16 LCD Data Input/Output 16 <y0
LCD-D17 LCD Data Input/Output 17 /0
LCD-D18 LCD Data Input/Output 18 & I/O
LCD-D19 LCD Data Input/Output 19 I/O
LCD-D20 LCD Data Input/Output 20 I/O
LCD-D21 LCD Data Input/Output 21 I/O
LCD-D22 LCD Data Input/Output 22 I/O
LCD-D23 LCD Data Input/Output 23 1/O
4.3.17 LVQ‘S
fgble 4-90 LVDS Signal Description
Signal Namel!! | Description’?! <>© Q<> Typet!
LVDSO0-CKP LVDSO Differential Clock (Positive) AO
LVDSO0-CKN LVDSO Differential Clock (Negative) AO
LVDS0-DOP LVDSO Differential Data 0 (Positive) AO
LVDSO0-DON LVDSO Differential Data 0 (Negative) AO
LVDS0-D1P LVDSO Differential Data 1 (Positive) AO
LVDSO-D1N LVDSO Differential Data 1 (Negative) AO
LVDS0-D2P LVDSO Differential Data 2 (Positive) AO
LVDS0-D2N LVDSO Differential Data 2 (Negative) AO
LVDS0-D3P LVDSO Differential Data 3 (Positive) AO
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LVDSO0-D3N LVDSO Differential Data 3 (Negative) AO
LVDS1-CKP LVDS1 Differential Clock (Positive) AO
LVDS1-CKN LVDS1 Differential Clock (Negative) AO
LVDS1-DOP LVDS1 Differential Data 0 (Positive) AO
LVDS1-DON LVDS1 Differential Data 0 (Negative) AO
LVDS1-D1P LVDSI1 Differential Data 1 (Positive) AO
LVDS1-D1N LVDS1 Differential Data 1 (Negative) AO
LVDS1-D2P LVDS1 Differential Data 2 (Positive) AO
LVDS1-D2N LVDS1 Differential Data 2 (Negative) AO
LVDS1-D3P LVDS1 Differential Data 3 (Positive) -AO
LVDS1-D3N LVDS1 Differential Data 3 (Negative) | ro
VCC18-LVDS LVDS 1.8V Power Supply &S P
4.3.18 MIPI DSI

Table 4-91 MIPI DSI Signal Description
Signal Namemé\o Description!? O Typel
DSI-CKP DSI Differential Clock (Positive) AO
DSI-CKN DSI Differential Clock (Negative) AO
DSI-DOP DSI Differential Data Line 0 (Positive) A1/0

>DSI-DON DSI Differential Data Line 0 (Negative) Al/0
DSI-D1P DSI Differential Data Line 1 (Positive) AO
DSI-DIN DSI Differential Data Line 1 (Negative) AO
DSI-D2P DSI Differential Data Line 2 (Positive) AO
DSI-D2N DSI Differential Data Line 2 (Negative) AO
DSI-D3P DSI Differential Data Line 3 (Positive) AO
DSI-D3N DSI Differential Data Line 3 (Negative) AO

4.3.19 CAN-FD

Table 4-92 CAN-FD Signal Description
Signal NamelXl | Description’2! Q<> 'Ey%e@
CANO-RXO0 CANO Receive Data 0 I
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CANO-TXO CANO Transmit Data 0 O
CAN1-RX0 CAN1 Receive Data 0 I
CAN1-TXO CAN1 Transmit Data 0 O
4.3.20 Local Bus Controller

Table 4-93 Local Bus Controller Signal Description
Signal Na@@i Description!? V\&&C}\ Typel?!
LBUS-CLK LBC Clock Output 0]
LBUS-CSO LBC Chip Select Signal 0 0
LBUS-CS1 LBC Chip Select Signal 1 ©
LBUS-CS2 LBC Chip Select Signal 2 < |0
LBUS-CS3 LBC Chip Select Signal 3 0
LBUS-DPO LBC Data Parity Signal 0 I/O
LBUS-DP1 LBC Data Parity Signal 1 1/O
LBUS-DP2 LBC Data Parity Signal 2 I/O
LBUS-DP3 LBC Data Parity Signal 3 I/O
LBUS-WR LBC Write Ready 0
LBUS-OE LBC Output Enable 0
LBUS-DE LBC Data Enable 0

>LBUS-WAIT LBC Wait 0
LBUS-READYO LBC Input Ready 0 I
LBUS-READY1 LBC Input Ready 1 I
LBUS-READY2 LBC Input Ready 2 I
LBUS-READY3 LBC Input Ready 3 I
LBUS-ALE LBC Address Lock Enable 0
LBUS-DRQO LBC Asynchronous Data Request 0 I
LBUS-DRQI LBC Asynchronous Data Request 1 I
LBUS-LBEO LBC Byte Enable 0 0
LBUS-LBE1 LBC Byte Enable 1 0
LBUS-LBE2 LBC Byte Enable 2 6]
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LBUS-LBE3 LBC Byte Enable 3 0]
LBUS-LDO LBC Data 0 I/O
LBUS-LD1 LBC Data 1l I/O
LBUS-LD2 LBC Data 2 I/O
LBUS-LD3 LBC Data 3 I/O
LBUS-LD4 LBC Data 4 I/O
LBUS-LD5 LBC Data 5 I/O
LBUS-LD6 LBC Data 6 1/O
LBUS-LD7 LBC Data 7 I/O
LBUS-LD8 LBC Data 8 <y0
LBUS-LD9 LBC Data 9 /0

LBUS-LD10 LBC Data 10 1/0
LBUS-LD11 LBC Data 11 1/O
LBUS-LD12 LBC Data 12 1/O
LBUS-LD13 LBC Data 13 1/O
LBUS-LD14 LBC Data 14 1/O
LBUS-LD15 LBC Data 15 1/O
LBUS-LD16 LBC Data 16 1/O
@JS—LDI? LBC Data 17 1/O
LBUS-LD18 LBC Data 18 1/O
LBUS-LD19 LBC Data 19 1/O
LBUS-LD20 LBC Data 20 1/O
LBUS-LD21 LBC Data 21 1/O
LBUS-LD22 LBC Data 22 1/O
LBUS-LD23 LBC Data 23 1/O
LBUS-LD24 LBC Data 24 1/O
LBUS-LD25 LBC Data 25 1/O
LBUS-LD26 LBC Data 26 1/O
LBUS-LD27 LBC Data 27 1/O
LBUS-LD28 LBC Data 28 1/O
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LBUS-LD29 LBC Data 29 I/O
LBUS-LD30 LBC Data 30 I/O
LBUS-LD31 LBC Data 31 I/O
4.3.21 GMAC
Table 4-94 GMAC Signal Description
Signal Nav[g,eﬁ; Description? “Qqﬁ\@\ Typet!
RGMII0-RXDO/RMII0-RXDO RGMIIO/RMIIO Receive Data 0 I
RGMII0-RXD1/RMII0-RXD1 RGMIIO/RMIIO Receive Data 1 I
RGMII0-RXD2/RMIIO-NULL RGMIIO Receive Data 2 |
RGMII0-RXD3/RMIIO-NULL RGMIIO Receive Data 3 <
RGMIIO-TXDO/RMIIO-TXDO RGMIIO/RMIIO Transmit Data 0 0]
RGMIIO-TXD1/RMIIO-TXD1 RGMIIO/RMIIO Transmit Data 1 0]
RGMIIO-TXD2/RMIIO-NULL RGMIIO Transmit Data 2 O
RGMIIO-TXD3/RMII0-NULL RGMIIO Transmit Data 3 0]

RGMII0 Receive Control/RMIIO Carrier S
RGMIIO-RXCTL/RMII0-CRS-DV Reg P Control/ arrier sense |
Receive Data Valid

RGMII0-RXCK/RMIIO-NULL RGMII0 Receive Clock |

RGMII0/RMIIO Transmit Clock
For RGMII, 10 type is output; 1/O
For RMII, 10 typeis input.

<
>ﬁGM [10-TXCK/RMII0-TXCK

RGMIIO T i k f E RMII
RGMIIO-CLKIN/RMII0-RXER G _O ransmit Clock from External/ 0 |
Receive Error

RGMIIO-TXCTL/RMIIO-TXEN RGMIIO Transmit Control/RMII0 Transmit Enable 0

RGMII0-MDC RGMII0 Management Data Clock 0
RGMII0-MDIO RGMII0 Management Data Input/ Output I/O
RGMII0-EPHY-25/50M GMAC PHY 25 MHz or 50 MHz Clock Output 0

RGMII1-RXDO/RMI11-RXDO RGMII1/RMII1 Receive Data 0 |

RGMII1-RXD1/RMII1-RXD1 RGMII1/RMII1 Receive Data 1 |

RGMII1-RXD2/RMII1-NULL RGMII1 Receive Data 2 I

RGMII1-RXD3/RMII1-NULL RGMII1 Receive Data 3 |
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RGMII1-TXDO/RMII1-TXDO RGMII1/RMII1 Transmit Data 0 0
RGMII1-TXD1/RMII1-TXD1 RGMII1/RMII1 Transmit Data 1 O
RGMII1-TXD2/RMII1-NULL RGMII1 Transmit Data 2 0
RGMII1-TXD3/RMII1-NULL RGMII1 Transmit Data 3 0
RGMII1-RXCK/RMII1-NULL RGMII1 Receive Clock I
RGMII1/RMII1 Transmit Clock
RGMII1-TXCK/RMII1-TXCK For RGMII, 10 type is output; 1/0
For RMII, IO type is input.
RGMIIL-CLKIN/RMII1-RXER ES:fIalilvleTEr?rr;s;mit Clock from External/RMII1 |
RGMIIL-RXCTL/RMII1-CRS-DV ES(I:\/GI}IiIVleRDe;:te;\saﬁzntrol/RMIIl Carrier Sense >< QI
RGMIIL-TXCTL/RMII1-TXEN RGMII1 Transmit Control/RMII1: Transmit Erfé<ble )
RGMII1-MDC RGMII1 Management Data Clock 0
RGMII1-MDIO RGMII1 Management Data Input/ Output I/O
RGMII1-EPHY-25/50M GMAC PHY 25 MHz or 50 MHz Clock Output 0
RGMII2-RXDO/RMII2-RXDO RGMII2/RMII2 Receive Data:0 I
RGMII2-RXD1/RMII2-RXD1 RGMI12/RMII2 ReceiveData 1 I
RGMI2-RXD2/RMII2-NULL RGMII2 Receive Data 2 I
®8MII2—RXD3/RMII2—NULL RGMII2 Receive Data 3 I
RGMII2-TXDO/RMII2-TXDO RGMII2/RMII2 Transmit Data 0 0]
RGMII2-TXD1/RMII2-TXD1 RGMII2/RMII2 Transmit Data 1 0
RGMII2-TXD2/RMII2-NULL RGMII2 Transmit Data 2 0
RGMII2-TXD3/RMII2-NULL RGMII2 Transmit Data 3 0
RGMII2-RXCK/RMII2-NULL RGMII2 Receive Clock I
RGMII2/RMII2 Transmit Clock
RGMII2-TXCK/RMII2-TXCK For RGMII, IO type is output; 1/O
For RMII, IO type is input.
RGMII2-CLKIN/RMII2-RXER E:ilineTgfrr;imit Clock from External/RMII2
RGMII2-RXCTL/RMII2-CRS-DV ESilil\feRDe;:te;vaﬁgntrol/RMII2 Carrier Sense
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RGMII2-TXCTL/RMII2-TXEN RGMH2 Transmit Control/RMII2 Transmit Enable 0
RGMII2-MDC RGMII2 Management Data Clock 0
RGMII2-MDIO RGMII2 Management Data Input/ Output I/O
RGMII2-EPHY-25/50M GMAC PHY 25 MHz or 50 MHz Clock Output 0
4.3.22 USB2.0 DRD & USB2.0 Host

Table 4-95 USB2.0 DRD & USB2.0 Host Signal Description
Signa&fﬁmeﬁ Description!2 <>%§ i Type!
USBO0-DM USB2.0 DRD Data Signal DM Al/O
USBO-DP USB2.0 DRD Data Signal DP Al/O
USB1-DM USB2.0 Host Data Signal DM < | Al/O
USB1-DP USB2.0 Host Data Signal DP Al/O
VCC33-USB0O-USB1 USB2.0 DRD and USB 2.0 Host 3.3V Power Supply P
VCC33-USB-LDOAIN | USB2.0 DRD and USB 2.0 Host /LDOA Input Power Supply P

4.3.23 PWM
Table 4-96 PWM Signal Description
S &

Signagm% me'X | Description & Typel
PWMz—O PWM2 Waveform Output /Capture Waveform Input 0 I/O

PWM2-1 PWM2 Waveform Output /Capture Waveform Input 1 /O
PWM2-2 PWM2 Waveform Output /Capture Waveform Input 2 1/O
PWM2-3 PWM2 Waveform Output /Capture Waveform Input 3 I/O
PWM2-4 PWM2 Waveform Output /Capture Waveform Input 4 1/O
PWM2-5 PWM2 Waveform Output /Capture Waveform Input 5 I/O
PWM2-6 PWM2 Waveform Output /Capture Waveform Input 6 1/O
PWM2-7 PWM2 Waveform Output /Capture Waveform Input 7 1/O
PWM2-8 PWM2 Waveform Output /Capture Wayveform Input 8 I/O
PWM2-9 PWM2 Waveform Output /CaptureWaveform Input 9 1/O
PWM2-10 PWM2 Waveform Output /Capture Waveform Input 10 I/O
PWM2-11 PWM2 Waveform Output /Capture Waveform Input 11 1/O
PWM2-12 PWM2 Waveform Qutput /Capture Waveform Input 12 I/O
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Signal Name!! | Description!?! & Typet!
PWM2-13 PWM2 Waveform Qutput /Capture Waveform Input 13 I/O
4.3.24 PWMCS

Table 4-97 PWMCS Signal Description
Signal Namel!! | Description’?! Typet!
PWMCS-00 PWMCS Waveform Output 0 0
PWMCS-01 PWMCS Waveform Output 1 0
PWMCS-02 PWMCS Waveform Output 2 0
PWMCS-03 PWMCS Waveform Output 3 0
PWMCS-04 PWMCS Waveform Output 4 0
PWMCS-05 PWMCS Waveform Output 5 0
PWMCS-06 PWMCS Waveform Output 6 0
PWMCS-O7 PWMCS Waveform Output 7 0
PWMCS-08 PWMCS Waveform Output 8 0
PWMCS-09 PWMCS Waveform Qutput 9 0
PWMCS-0A PWMCS Waveform Qutput 10 0
PWMCS-OB PWMCS Waveform Output 11 0
PWMCS-0OC PWMCS Waveform Output 12 0
PWMCS-OD PWMCS Waveform Output 13 0

>PWM CS-OE PWMCS Waveform Output 14 0
PWMCS-OF PWMCS Waveform Output 15 0
PWMCS-10 PWMCS Capture Waveform Input 0 I
PWMCS-I1 PWMCS Capture Waveform Input 1 I
PWMCS-12 PWMCS Capture Waveform Input 2 I
PWMCS-I3 PWMCS Capture Waveform Input 3 I
PWMCS-14 PWMCS Capture Waveform Input 4 I
PWMCS-I5 PWMCS Capture Waveform Input 5 I
PWMCS-16 PWMCS Capture Waveform Input 6 I
PWMCS-17 PWMCS Capture Waveform Input 7 I
PWMCS-18 PWMCS Capture Waveform Input 8 I
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Signal Namel® | Description? & Typel®
PWMCS-I9 PWMCS Capture Waveform Input 9 I
PWMCS-I1A PWMCS Capture Waveform Input 10 I
PWMCS-IB PWMCS Capture Waveform Input 11 I
PWMCS-IC PWMCS Capture Waveform Input 12 I
PWMCS-ID PWMCS Capture Waveform Input 13 I
PWMCS-IE PWMCS Capture Waveform Input 14 I
PWMCS-IE PWMCS Capture Waveform Input 15 I
PWMO-0 PWMO Waveform Output /Capture Waveform Input 0 1/O
PWMO-1 PWMO Waveform Output /Capture Waveform Input 1 I/O
PWMO-2 PWMO Waveform Output /Capture Waveform Input 2 /0
PWMO-3 PWMO Waveform Qutput /Capture Waveform Input 3 >< I/O
PWMO-4 PWMO Waveform Output /Capture Waveform Input 4 &S I/O
PWMO-5 PWMO Waveform Output /Capture Waveform Input 5 1/O
PWMO-6 PWMO Waveform Output /Capture Waveform Input 6 I/O
PWMO-7 PWMO Waveform Output /Capture Waveform Input 7 1/O
PWM1-0 PWM1 Waveform Output /Capture Waveform Input 0 I/O
PWM1-1 PWM1 Waveform Output /Capture Waveform Input 1 1/O
PWM1-2 PWM1 Waveform Qutput /Capture Waveform Input 2 I/O
@WM 1-3 PWM1 Waveform Output /Capture Waveform Input 3 I/O
PWM1-4 PWM1 Waveform Output /Capture Waveform Input 4 I/O
PWM1-5 PWM1 Waveform Output /Capture Waveform Input 5 I/O
PWM1-6 PWM1 Waveform Output /Capture Waveform Input 6 1/O
PWM1-7 PWM1 Waveform Output /Capture Waveform Input 7 I/O

4.3.25 SPI&SPI_DBI
Table 4-98 SPI&SPI_DBI Signal Description

S S
Signal Nag\ﬁfe&[l] Description!2! 30\\’?9% Typel!
SPI10-CS0O SPI0 Chip Select 0 (Active Low) 1/0
SPI0-CS1 SPI0 Chip Select 1 (Active Low) 1/0
SPIO-CLK SPI0 Clock 1/O
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Signal Name!! | Description!?! & Typet!
SPIO-MOSI SPI0 Master Data Out, Slave Data In /O
SPI0-MISO SPI0 Master Data In, Slave Data Out 1/0
SPIO-WP ?OPrIg Zvar(ijt(inl;rlj)ttzc;t(izounagA;tliJ\;E ::W)/ Serial Data Input and Output /0
SPIO-HOLD ZEI:dHOc)L(:;J%naI/ Serial Data Input and Output for Quad Input or /0
SPI1-CSO SPI1 Chip Select 0 (Active Low) 1/0
SPI1-CS1 SPI1 Chip Select 1 (Active Low) 1/O
SPI1-CS2 SPI1 Chip Select 2 (Active Low) 1/0
SPI1-CLK SPI1 Clock 1/O
SPI1-MOSI SPI1 Master Data Out, Slave Data In <kf/O
SPI1-MISO SPI1 Master Data'In, Slave Data Out v 1/O
SPIL-WP ?OPrIé x\;r(ijtclenlz)r:)ttzc;t(izounagA;tliJ\;E ::W)/ Serial Data Input and Output /0
SPIL-HOLE ZzlaldHoc)llJ(:;lj%nal/ Serial Data Input and Output for Quad Input or /0
SPI2-CSO SPI2 Chip Select 0 (Active Low) 1/O
SPI2-CS1 SPI2 Chip Select 1 (Active Low) 1/0
SPI2-CS2 SPI2 Chip Select 2 (Active Low) 1/O
SPI2-CLK SPI2 Clock /0
>SPI2—MOSI SPI2 Master Data Out, Slave Data In 1/O
SPI2-MISO SPI2 Master Data In, Slave Data Out /O
P2 WE ?OPrIéxr;tfnirjttzit(izounagA;tliJ\;E ::W)/ Serial Data Input and Output /0
SPI2-HOLD ZzljdHoc)llJ(:;lj%nal/ Serial Data Input and Output for Quad Input or /0
SPI3-CS0O SPI3 Chip Select 0 (Active Low) 1/0
SPI3-CS1 SPI3 Chip Select 1 (Active Low) I/O
SPI3-CS2 SPI3 Chip Select 2 (Active Low) 1/0
SPI3-CLK SPI3 Clock I/O
SPI3-MOSI SPI3 Master Data Out, Slave Data In /O
SPI3-MISO SPI3 Master Data In,Slave Data Out [/O
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Signal Name!! | Description!?! & Typet!
DBI-CSX Chip Select Signal (Active Low) 1/0
DBI-SCLK Serial Clock Signal /O
DBI-SDO Data Output Signal 1/O
DBLSDI Data Input Signal /0
The data is sampled on the rising edge and the falling edge.
Tearing Effect Input
DBI-TE It is used to capture the external TE signal edge. Therisingand | 1/0
falling edge is configurable.
DCX pin is the select output signal of data and command.
DBI-DCX DCX = 0: register command; 1/0
DCX = 1: data or parameter. &S
DBI-WRX When DBI operates in dual data lane format, the RGB666 forma/t< /O
2 can use WRX to transfer data S
4.3.26 UART
Table 4-99 UART Signal Description
Signal NameMAQ Description!? . Typet!
UARTO-RX UARTO Data Receiver I
UARTO-TX UARTO Data Transmitter 0
U{{cRTl—RX UART1 Data Receiver I
“UART1-TX UART1 Data Transmitter O
UART1-CTS UART1 Clearto Send I
UART1-RTS UART1 Request to Send 0]
UART2-RX UART2 Data Receiver I
UART2-TX UART2 Data Transmitter O
UART2-CTS UART2 Clear to Send I
UART2-RTS UART2 Request to Send 0
UART3-RX UART3 Data Receiver I
UART3-TX UART3 Data Transmitter 0
UART3-CTS UART3 Clear to Send I
UART3-RTS UART3 Request to Send 0
UART4-RX UART4 Data Receiver I
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Signal Name!! | Description!?! & Typet!
UART4-TX UART4 Data Transmitter O
UART4-CTS UART4 Clear to Send I
UART4-RTS UART4 Request to Send 0]
UARTS5-RX UARTS5 Data Receiver I
UART5-TX UARTS5 Data Transmitter O
UARTS5-CTS UARTS5 Clear to Send I
UART5-RTS UART5 Request to Send 0
UART6-RX UARTG6 Data Receiver I
UART6-TX UARTG6 Data Transmitter 0
UART6-CTS UARTE6 Clear to Send d
UART6-RTS UART6 Request to Send o
UARTT7-RX UARTT Data Receiver I
UARTT7-TX UARTT Data Transmitter O
UART7-CTS UARTT Clear to Send I
UARTT7-RTS UART7 Request to Send 0]
UART8-RX UART8 Data Receiver I
UARTS8-TX UART8 Data Transmitter O
UART8-CTS UART8 Clear to Send I
@RT&RTS UART8 Request to Send 0
UART8-DCD UARTS8 Data Carrier Detect I
UART8-DSR UART8 Data Set Ready I
UART8-DTR UARTS8 Data Terminal Ready 0
UARTS-RI UARTS8 Ring Information I
UART9-RX UART9 Data Receiver I
UARTO-TX UART9 Data Transmitter O
UART9-CTS UART9 Clear to Send I
UARTO-RTS UART9 Request to Send 0]
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4.3.27 TWI
Table 4-100 TWI Signal Description
Signal Namelt! Description%<> Typet!
TWIO0-SCK TWIO Serial Clock Signal /O
TWIO-SDA TWIO Serial Data Signal 1/O
TWI1-SCK TWI1 Serial Clock Signal 1/O
TWI1-SDA TWI1 Serial Data Signal 1/O
TWI2-SCK TWI2 Serial Clock Signal 1/O
TWI2-SDA TWI2 Serial Data Signal 1/O
TWI3-SCK TWI3 Serial Clock Signal 1/O
TWI3-SDA TWI3 Serial Data Signal /0
TWI4-SCK TWI4 Serial Clock Signal >< [/O
TWI4-SDA TWI4 Serial Data Signal 1/O
TWI5-SCK TWI5 Serial Clock Signal /O
TWI5-SDA TWI5 Serial Data Signal 1/O
4.3.28 GPADC
Table 4-101 GPADC Signal Description
Signg@f&gmem Description!? <>J§ Typet!
gPADCO-O General Purpose ADC 0 Input Channel 0 Al
GPADCO-1 General Purpose ADC 0 Input Channel 1 Al
GPADCO-2 General Purpose ADC 0 Input Channel 2 Al
GPADCO0-3 General Purpose ADC 0 Input Channel 3 Al
GPADCO-4 General Purpose ADC 0 Input Channel 4 Al
GPADCO0-5 General Purpose ADC 0 Input Channel 5 Al
GPADCO-6 General Purpose ADC 0 Input Channel 6 Al
GPADCO-7 General Purpose ADC 0 Input Channel 7 Al
GPADCO0-8 General Purpose ADC 0 Input Channel8 Al
GPADCO0-9 General Purpose ADC 0 Input Channel 9 Al
GPADC1-0 General Purpose ADC 1 Input Channel 0 Al
GPADC1-1 General Purpose ADC 1 Input Channel 1 Al
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Signal Namel® | Description? & Typel®
GPADC1-2 General Purpose ADC 1 Input Channel 2 Al
GPADC1-3 General Purpose ADC 1 Input Channel 3 Al
GPADC1-4 General Purpose ADC 1 Input Channel 4 Al
GPADC1-5 General Purpose ADC 1 Input Channel 5 Al
GPADC1-6 General Purpose ADC 1 Input Channel 6 Al
GPADC1-7 General Purpose ADC 1 Input Channel 7 Al
GPADC1-8 General Purpose ADC 1 Input Channel8 Al
GPADCI1-9 General Purpose ADC 1 Input Channel 9 Al
GPADC2-0 General Purpose ADC 2 Input Channel 0 Al
GPADC2-1 General Purpose ADC 2 Input Channel 1 Al
GPADC2-2 General Purpose ADC 2 Input Channel 2 >< Al
GPADC2-3 General Purpose ADC 2 Input Channel 3 Al
AGND-ADC Analog Ground G
4.3.29 TPADC
Table 4-102 TPADC Signal Description
Signal Nar@%ﬁ Description!? Q«é@ Typet!
O N
TP-X1 Touch Panel X1 Input Al
TP-X2 Touch Panel X2 Input Al
>TP—Yl Touch Panel Y1 Input Al
TP-Y2 Touch Panel Y2 Input Al
4.3.30 LEDC
Table 4-103 LEDC Signal Description
Signal NamelXl | Description’2! Typel
LEDC Intelligent Control LED Signal Output 0
4.3.31 IR_TX
Table 4-104 IR_TX Signal Description
gignal Name!! | Description’? <>Q T@fp%@
IR-TX Consumer Infrared Transmitter 0
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4.3.32 IR_RX
Table 4-105 IR_RX Signal Description
Signal Namelt! Description%<> QQ Type!
IRO-RX Consumer Infrared Receiver I
IR1-RX Consumer Infrared Receiver I
IR2-RX Consumer Infrared Receiver I
IR3-RX Consumer Infrared Receiver I
4.3.33 JTAG
Table 4-106 JTAG Signal Description
Signal Name!!! | Description? QQ 1<y<5e[31
JTAG-MS Arm® CPU JTAG Mode Selection >< |
JTAG-CK Arm® CPU JTAG Clock Signal & I
JTAG-DI Arm® CPU JTAG Data Input I
JTAG-DO Arm® CPU JTAG Data Output 0
RJTAG-MS RISC-V JTAG Mode Selection I
RJTAG-CK RISC-VJTAG Clock Signal I
RJITAG-DI RISC-V JTAG Data Input I
RJTAG-DO RISC-V JTAG Data Output 0
<
4.3.34 Irﬁerru pt
Table 4-107 Interrupt Signal Description
Signal Name!!! | Description!? <>Q QQ Type:!
PA-EINT [23:0] Port A Interrupt [
PB-EINT [14:0] Port B Interrupt [
PC-EINT [11:0] Port C Interrupt [
PD-EINT [23:0] Port D Interrupt [
PE-EINT [9:0] Port E Interrupt [
PF-EINT[6:0] Port F Interrupt I
PG-EINT [15:0] | Port G Interrupt [
PJ-EINT [15:0] Port J Interrupt |
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Signal Name!! | Description!?! & Typet!
PK-EINT [11:0] Port K Interrupt [
IRQ-EINT[4,2:0] | GPIO0-2,GPIO4 Interrupt I
4.3.35 Power
Table 4-108 Power Signal Description
Signal Nameﬂrﬂ@ DescriptionZ RS Typet!
VDD-CPU Arm® Cortex®-A7 Power Supply P
VDD-CPUFB Arm® Cortex®-A7 Power Supply Feedback P
VDD-SYS System Power Supply P
VCC-PA Digital Port A Power Supply P
VCC-PC Digital Port C Power Supply » 4
VCC-PD Digital Port D Power Supply (for other devices) P
VCC-PA-PD Digital Port A&D Power Supply (only for T153L3-QXX) P
VCC-PE Digital Port E Power Supply P
VCC18-PF Digital Port F 1.8V Power Supply P
VCC-PG Digital Port G Power Supply P
VCC-PJ Digital Port J Power Supply P
VCC-PK Digital Port K Power Supply (for other devices) P
VCC-PA-PK Digital Port A&K Power Supply (only for T153Mx-QCX) P
vec-10 GPIO/FEL Power Supply P
VCC18-ADC GPADC and TPADC Power Supply P
VCC18-EFUSE eFuse Power Supply P
:\/ACCC;II&LDOA' LDOA Output & MIPI CSI Power Supply P
LDOA-IN Internal LDOA Input Voltage P
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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 &

~
Unless otherwise specified, the typical data are based on Ta =25 °C. They are give®<only as design
guidelines. &

5.1.3 Temperature Definitions

e Ambient Temperature— the temperature of the surrounding environment.

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

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

e Recommended Operating Temperature— the junction temperature at which the device
operates continuously at the designated performance over the designed lifetime. The

><>Q reliability of the device may be degraded if the device operates above this temperature. Some
devices will not function electrically above this temperature.

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 affectreliability 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 hot
implied. Exposure to absolute maximum rated conditions for extended periods may affect device
reliability.
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Table 5-1 Absolute Maximum Ratings
Supply Name Description <><><> )Min(l Maag@>Q Unit
S <

VDD-CPU Arm® Cortex®-A7 Power Supply -0.3 1.2 v
VDD-SYS System Power Supply -0.3 | 1.05 v
AvVCC Power Supply for Analog Part -0.3 | 216 v
VCC-RTC RTC Power Supply -0.3 | 2.16 v
VCC-DRAM DRAM 10 Power Supply 0.3 | VDDQ+0.3 |V
VDD18-DRAM SDRAM Controller Power Supply -0.3 | 2.16 v
:\/ACCCSIIB'LDOA' LDOA Output & MIPI CSIPower Supply 03 |216 N
VCC18-LVDS LVDS Power Supply 03 216 |V
VCC-10 GPIO/FEL Power Supply 0.3 (396 v
VCC-PC Digital Port C Power Supply -0.3 [3.96 v
VCC-PG Digital Port G Power Supply. -0.3 [3.96 v

o Human Body Model (HBM)® +2000 v
Veso Charged Device Model (CDM)® +250 v

Latch-up I-test performance current-pulse PASS
| injection on each 10 pin®)
;Zchup :_najzccr;;g E s;],eer;éalrgg; :((:)rformance voltage PASS
T153MX-BCX only
VCC18-ADC GPADC and TPADC Power Supply -0.3 | 2.16 v
VCC18-EFUSE eFuse Power Supply -0.3 | 216 v
VCC-PA Digital Port A Power Supply -0.3 [3.96 v
VCC-PD Digital Port D Power Supply -0.3 | 3.96 v
VCC-PE Digital Port E Power Supply -0.3 [3.96 v
VCC-PJ Digital Port J Power Supply -0.3 | 3.96 v
VCC-PK Digital Port K Power Supply -0.3 3.96 v
VCC18-PF Digital Port F 1.8V Power Supply -0.3 | 2.16 v
\L/JCSEBlS USBO ;stjl;) DRD and USB 2.0 Host 3.3V Power 03 |363 v
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5.3

_ & Min® .

Supply Name Description % ) Max® | Unit
S S

LDOA-IN Internal LDOA Input Voltage -0.3 | 3.63 v
T153Mx-QCX only
VCC33-USB- USB2.0 DRD and USB 2.0 Host /LDOA Input 0.3 363 v
LDOAIN Power Supply ' '
VCC-PA-PK Digital Port A&K Power Supply -0.3 [3.96 v
VCC-PD Digital Port D Power Supply -0.3 |3.96 v
T153L3-QCX only
VCC33-USB- USB2.0 DRD and USB 2.0 Host /LDOA Input 0.3 363 v
LDOAIN Power Supply ' '
VCC-PA-PD Digital Port A&D Power Supply -0.3 (39 - oV
VCC-PK Digital Port K Power Supply -0.3 ] 3.96 >< v

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

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

(3) Levellisted 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 onJESDT8F, each device s tested with IO pininjection of £200 mA at room temperature.
(6)

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

temperature.

<

NY

Recommended Operating Conditions

The following table describes operating conditions of the device.

_l_|| NOTE

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

Table 5-2 Recommended Operating Conditions

D
D

S

Supply N

N Description & Min Typ | Max Unit
Name <&
VDD-CPU Arm® Cortex®-A7 Power Supply 0.9 - 1.15 v
VDD-SYS System Power Supply 0.9 - 1.00 v
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Suppl < ]
i Description % Min Typ |Max | Unit
Name S S
AvVCC Power Supply for Analog Part 1.782 1.8 1.818 v
VCC-RTC RTC Power Supply 1.62 18 |1.98 v
DDR3 Power Supply 1.425 1.5 1.575 V
VCC-DRAM DDR3L Power Supply 1.283 1.35 1.417 v
DDR4 Power Supply 1.14 12 |1.26 v
VDD18-DRAM® | SDRAM Controller Power Supply 171 1.8 1.89 v
VCC18-L-DOA-
MCS| LDOA Output & MIPI CSI Power Supply | 1.71 1.8 1.89 \%
VCC18-LVDS | LVDS Power Supply 1.71 1.8 |1.89 vV
VCC-10 GPIO/FEL Power Supply 2.97 33 363 |V
Digital Port C Power '
1.62 1.8 |1098
VCC-PC 1.8 VVoltage Y
2.97 388 3.63
3.3V Voltage
Digital Port G Power
1.62 1.8 1.98
VCC-PG 1.8V Voltage Y
2.97 33 3.63
3.3V \Voltage
T153MX-BCX only
VCC18-ADC GPADC and TPADC Power Supply 1.782 1.8 1.818 V
VCC18-EFUSE | eFuse Power Supply 1.71 1.8 1.98 Vv
? Digital Port A Power
1.62 1.8 1.98
VCC-PA 1.8 VVoltage v
2.97 3.3 3.63
3.3V Voltage
Digital Port D Power
1.62 1.8 1.98
VCC-PD 1.8 VVoltage v
2.97 33 3.63
3.3V Voltage
Digital Port E Power
1.62 1.8 1.98
VCC-PE 1.8 VVoltage Y
297 33 3.63
3.3V Voltage
Digital Port J Power
1.62 1.8 1.98
VCC-PJ 1.8V Voltage Y
2.97 3.3 3.63
3.3V Voltage
VCC-PK Digital Port K Power 1.62 1.8 1.98 v
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< q
Supply Description % Min Typ |Max | Unit
Name S <&
1.8V Voltage 2.97 33 3.63
3.3V \Voltage
Digital Port F Power Suppl
VCC18-PF % PPY 1.62 1.8 1.98 %
1.8 VVoltage
VCC33-USBO- | USB2.0 DRD and USB 2.0 Host 3.3V 997 33 363 Y
USB1 Power Supply
LDOA-IN Internal LDOA Input Voltage 2.97 33 3.63 v
T153Mx-QCX only
VCC33-USB- | USB2.0 DRD and USB 2.0 Host /LDOA 997 33 363 v
LDOAIN Input Power Supply
Digital Port A&K Power < y
1.62 1.8 1.98°
VCC-PA-PK 1.8 VVoltage \
2.97 33 [363
3.3V Voltage
Digital Port D Power
1.62 1.8 1.98
VCC-PD 1.8 VVoltage v
2.97 33 3.63
3.3V Voltage
T153L3-QCX only
V -USB- B2.0 DRD B2.0H LDOA
CC33-US USB2.0 and USB 2.0 Host /LDO S o7 33 3.63 v
LDOAIN Input Power Supply
S Digital Port A&D Power
& 1.62 1.8 1.98
VCC-PA-PD 1.8V Voltage Vv
2.97 3.3 3.63
3.3V \Voltage
Digital Port K Power
1.62 1.8 1.98
VCC-PK 1.8V Voltage v
2.97 3.3 3.63
3.3V Voltage
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5.4 GPIO DC Electrical Characteristics

Table 5-3 summarizes the GPIO DC electrical characteristics of the device.
Table 5-3 GPIO DC Electrical Characteristics®

(VCC: VCC-PA/VCC-IO/VCC-PC/VCC-PD/VCC-PE/VCC18-PF/VCC-PG/VCC-PJ/VCC-PK/VCC-PA-
PK/VCC-PA-PD)

Symbol | Parameter Min Typ | Max Unit
Vin High-level Input Voltage 0.7 *VCC - 1.1*VCC %
ViL Low-level Input Voltage -0.3 - 0.3*VCC %
PC1, PC2, PC3,
PC4, PC5, PC6,
PC7, PC8, PC9, 9 15 21 kQ
Output Pull- | PC10, PC11, PF3, \
Rey? up PF6 &
Resistance
PG1, PG2, PG3
) ) ) <
PG4, PG5 19.8 33 46.2 kQ
Other GPIOs 60 100 | 140 kQ
PC1, PC2, PC3,
PC4, PC5, PC6,
PC7,PC8, PC9, 9 15 21 kQ
Output Pull- | PC10, PC11, PF3,
Rep? down PF6
Resistance
PG1, PG2, PG3
. ’ ’ ’ 19.8 33 46.2 kQ
< PG4, PG5
1 Other GPIOs 60 100 | 140 kQ
i High-level Input Current - - 10 uA
I Low-level Input Current - - 10 uA
Vou High-level Output Voltage VCC-0.3 - VCC %
Vou Low-level Output Voltage 0 - 0.2 %
loz Tri-State Output Leakage Current | -10 - 10 uA
Schmitt GPIO@3.3V 1.6 2 2.4 \Y
Trigger Low to
VT+ High
Threshold GPIO@1.8V 0.88 11 | 1.32 v
Point
VT- GPIO@3.3V 0.96 1.2 1.44 V
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Symbol | Parameter & Min Typ | Max “Unit
Schmitt
Trigger High
to Low GPIO@1.8V 0.6 0.75 | 0.9 \Y
Threshold
Point
Cin Input Capacitance - - 5 pF
Cout Output Capacitance - - 5 pF
(1) Guaranteed by design.
(2) Notapplicable to GPIO0-2 and GPIOA4.
5.5 SMHC Electrical Characteristics
®
The SMHC electrical parameters are related to different supply voltage. >< ]
Figure 5-1 SMHC Voltage Waveform £
&
A%
V(.‘CQ
input I v output
OH high level
high level / | g eve
Vi )
undetined
Vi
input
low level VoL output
_ low level
Vss t
Table 5-4 shows 3.3V SMHC electrical parameters.
Table 5-4 3.3 V. SMHC Electrical Parameters
Symbol | Parameter Min Typ Max Unit
VDD Power voltage 2.7 - 3.6 \
Veca I/O voltage 2.7 3.6 Y
Von Output high-level voltage | 0.75 * Vccq - - v
Vou Output low-level voltage | - - 0.125*Veeq |V
Vin Input high-level voltage 0.625* Veeq - Vecg +0.3 v
Vie Input low-level voltage Vss - 0.3 - 0.25 * Veeo \
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Table 5-5 shows 1.8 V SMHC electrical parameters.

Table 5-5 1.8 V SMHC Electrical Parameters
Symbol | Parameter | Min Typ Max Unit
VDD Power voltage 2.7 - 3.6 v
Veeo I/O voltage 1.7 1.95 v
Vou Output high-level voltage | Vcco - 0.45 - - Y
Vou Output low-level voltage | - - 0.45 v
Vin Input high-level voltage | 0.65 * Vccq @ - Vecg +0.3 v
ViL Input low-level voltage Vss - 0.3 - 0.35*Veeg@ |V
(1).0.7 * Vceq for MMC4.3 or lower.
(2).0.3 * Vceq for MMC4.3 or lower.

®
5.6 GPADC Electrical Characteristics Py

Table 5-6 lists the GPADC electrical characteristics.

Table 5-6 GPADC Electrical Characteristics
Parameter ( Min Typ Max N Unit
ADC Resolution - 12 - bits
Full-scale Input Range | 0 - VCC18-ADC Y
Sampling Rate - - 2 MHz

><>

5.7 TPADC Electrical Characteristics

Table 5-7 lists the TPADC electrical characteristics.

Table 5-7 TPADC Electrical Characteristics
Parameter Min Typ Max Unit
ADC Resolution - 12 - bits
Full-scale InputRange |0 - VCC18-ADC Y
Sampling Rate - - 750 kHz

5.8 Audio Codec Electrical Characteristics

Test Conditions

VDD-SYS=0.9V,AVCC=1.8V, Ta=25°C, 1 kHz sinusoid signal, DAC fs = 48 kHz.
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Table 5-8 Audio Codec Typical Performance Parameters

Symbol Parameter “ | Test Conditions Min | Typ l%@x Unit
DAC to LINEOUTLP/N (R=100K)
Full-scale 0dBFS 1 kHz - 1.075 |- Vrms
DAC Path
SNR (A-weighted) Odata - 99 - dB
THD+N 0 dBFS 1 kHz - -83 - dB

5.9 External:Clock Source Electrical Characteristics

5.9.1 High-speed Crystal/Ceramic Resonator Characteristics

The high-speed external clock can be supplied with a 24 MHz crystal resonator (oscillation mode).
The 24 MHz crystal resonator provides 24 MHz reference clock which is connected to I\ki‘e DXIN and

DXOUT terminals. ><
Table 5-9 High-speed 24 MHz Crystal Requirements 28
Symbol Parameter Min Typ Max Unit
fxaam_in Crystal parallel resonance frequency ' | - 24 - MHz
e N R R
Oscillation mode Fundamental -
Co Shunt capacitance ? - 6.5 - pF

lQQThe 50 ppm frequency stability and tolerance can meet the requirement of the device. We

>
recommend selecting 20 ppm crystal devices. If the REFCLK-OUT (24 MHz fanout) is used for
Wi-Fi chip, the crystal uses the recommended specification or the specified model for Wi-Fi

chip.

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

crystal manufacturer.

Table 5-10 Crystal Circuit Parameters

Symbol K\Q;\\% Parameter (X\Q,«\%

G C. capacitance

C C, capacitance

Ce Equivalent load capacitance, specified by the crystal manufacturer
Co Crystal shunt capacitance, specified by the crystal manufacturer
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5.9.2

Symbol Parameter < <

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.=[(C; * C3)/ (C1 + C2)] + Cohunt.

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

e  Cauntisthe crystal shunt capacitance (Co) plus anymutual capacitance (Cpig + Cecs) S€EN 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 characteristi§%.

<

S
Low-speed Crystal/Ceramic Resonator Characteristics

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

This device also can connect to a 32.768 kHz crystal resonator (oscillation mode). The 32.768 kHz
crystal resonator provides 32.768 kHz reference clock which is connected to the X32KIN and
X32KOUT terminals. In the application, the crystal resonator and the load capacitors must be
p%ced 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 5-11 Low-speed 32.768 kHz Crystal Circuit Characteristics

Symbol Parameter © Min Typ Max Unit

fxaak_n Crystal parallel resonance frequency | - 32.768 | - kHz
Crystal frequency stability and
tolerance at 25°C @ ) ) ) PP
Oscillation mode Fundamental -

Co Shunt capacitance @ - 1.35 - 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.
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(2) The 1.35 pFis only a simulation value. The crystal shunt capacitance (Co) is given by the crystal

manufacturer.

5.10 Interface Timing Characteristics

5.10.1 SMHC Interface Timing

5.10.1.1 HS-SDR Mode

m NOTE

IO voltage is 1.8V or 3.3V.

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

. tCK | (2
”
! tODLY | !
CLK _: | ] \—
CMD,DATA i : ; ‘ E XS
Table 5-12 SMHC HS-SDR Mode Output Timing Constants
Pa ram)eﬁzr Symbol QJ&\V Min Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %
Output CMD, DATA(referenced to CLK)
CMD, Data output delay time tODLY - 0.25 |[0.5 ul

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

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

111



@LWIMIER

Confidential

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

CLK

CMD,DATA

tCK

{

tIDLY

D&

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

S
Parameter

&
Symbol

Min

Typ

Max

Unit

CLK

Clock frequency

tCK

50

MHz

Duty Cycle

DC

45

50

%

Input CMD, DATA(referenced to CLK 50MHz)

Device

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

tIDLY

20

ns

The driver strength level of GPIQ is 2 for test.

5.10.1.2 HS-DDRMode

Figyre 5-4 SMHC HS-DDR Mode Output Timing Diagram
>

tCK

g
<

|

|

|

|

|

c tODLY_DDR

CLK

CMD, DATA

Y

XA

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

. R S

(;9‘(1
Parameter <
N}

Symbol

S|
Q{D'Q

Min

Typ

Max

Unit

CLK

Clock frequency

tCK

50

50

MHz

Duty Cycle

DC

45

50

55

%

Output CMD, DATA(referenced to CLK)
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Parameter <@mbol Min | Typ Max Unit

CMD, Data output delay time in DDR

tODLY-DDR - 0.25 0.25 Ul
mode

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

Figure 5-5 SMHC HS-DDR Mode Input Timing Diagram

ot tCK >
| |
| |
| |
| |
| tIDLY_DDR |
> I
CLK l !_
|
| +
CMD, DATA l >:< X l
! . &
| S
Table 5-15 SMHC HS-DDR Mode Input Timing Constants ¥
Parameter Symbol Min Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %
Input CMD, DATA(referenced to CLK 50MHz)
Data input delay in DDR mode. Itincludes
the PCB delay time of Clock, the PCB delay 4BN-DDR ) ) 8.3 s
gﬁwe of Data and the data output delay of
‘Device
The driver strength level of GPIO is 2 for test.

5.10.1.3 HS200/SDR104 Mode

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

A -
y

CLK

! I
I ! ;

CMD, DATA | > X4 | v X<
| |
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Table 5-16 SMHC HS200/SDR104 Mode Host Output Timing and Device Input Timing

Constants
Parameter % Symbol Min |Typ |Max | Unit
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
(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.

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

-

tPERIOD

<

VT

N

<

- VIH

L VIL

><> <

tPH

-«

tVW

>

<

N

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

Constants
Parameter Symbol Min Typ | Max Unit | Remark
CLK
Clock Period tPERIOD 5 - - ns Max:
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
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Parameter Syml%@l Min Typ | Max Unit Rg@ark
Device Output delay variation

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

tuning

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

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

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

4) Temperature variation: 90 °C.

5.10.1.4 HS400 Mode

The CMD output timing for HS400 mode is the same as CMD output timing for HS200 mode.
S

Figure 5-8 SMHC HS400 Mode Host Output Timing and Device Input Timing Dig%ram
<

tPERIOD o

¢ >
CLOCK vr Z tCKMPW § \ 7 e

tCKMPW

< tOSU > tOH > <tOSU>< tOH >
[.VOH VOH \ [ VOH..\ .\
DATA[7:0]
&
<&
> _.VOL VOL VOL_ /.
/ A\

Table 5-18 SMHC HS400 Mode Host Output Timing and Device Input Timing Constants

Parameter Symbol | Min Typ | Max Unit | Remark

CLK

Clock period tPERIOD | 6.67 - - ns Max
150 MHz

Clock slew rate SR 1.125 |+ - V/ns

Clock duty cycle distortion tCKDCD |0 - 0.5 ns

Clock minimum pulse width tCKMPW | 2.2 - - ns

Output DATA (referenced to CLK)
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Parameter Symg@l Min Typ | Max Unit Rergéﬁ%
Data output setup time tOSuU 0.4 - - ns
Data output hold time tOH 0.4 - - ns
Data output slew rate SR 0.9 - - V/ns

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

Figure 5-9 SMHC:HS400 Mode Host Input Timing and Device Output Timing Diagram

tPERIOD
- >
-t tDSDCD
Data Strobe VT tDSMPW \\ < tDSMPW [
7 < &Q
— ®
4
> ¢tRQ > ¢tRQH
/ .VOH VOH / / VOH...\ .\
DATA[7:0]
,,,,,,,,, \..VOL VOL VOL...J..[.
\ \\
Table 5-19°'SMHC HS400 Mode Input Timing Constants
. <
Pgﬁa?neter Symbol M<i>n Typ | Max Unit | Remark
‘DS (Data Strobe)
Max:
DS period tPERIOD | 6.67 - - ns
150MHz
DS slew rate SR 1.125 |- - V/ns
DS duty cycle distortion tDSDCD | 0.0 - 0.4 ns
DS minimum pulse width tDSMPW | 2.0 - - ns
Input DATA (referenced to DS)
Data input skew tRQ - - 0.4 ns
Data input hold skew tRQH - - 0.4 ns
Data input slew rate SR 0.85 - - V/ns

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

Figure 5-10 HV_IF Vertical Timing
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Figure 5-11 HV_IF Horizontal Timing
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Serial Mode Horizontal Timing:

Table 5-20 LCD HV_IF Timing Constants

Parameter Symbol Min Typ Max Unit
DCLK Cycle Time tDCLK 59 - - ns
Hsync Period:Time tHT - HT+1 - tDCLK
Hsync Width tHSPW - HSPW+1 - tDCLK
Hsync Back Porch tHBP - HBP+1 - tDCLK
Vsync Period Time tVvT - VT/2 - tHT
Vsync Width tVSPW - VSPW+1 - tHT
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Parameter Symbol M?n Typ Max Ur<1>i®

<

Vsync Back Porch tVBP - VBP+1 - tHT

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

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

4) LDE: LCD data enable.
5) LD[23..0]: 24Bit RGB/YUV output from input FIFO for panel.

(

(2)

(3) DCLK: Dot clock, pixel data are sync by this clock.
(4)

(5)

5.10.3 Parallel €Sl Interface Timing

Figure 5-12 Parallel CSI Data Sample Timing

e‘r\'n
} thigh-leve) | } /x@
PCLK
><
: tdst : tdhd : (\<
Table 5-21 Parallel CSl Interface Timing Constants
Parameter &é@’ Symbol cs@\& Min Typ Max | Unit
Pclk periOd tperiod 6.73 - - ns
Pclk frequency 1/tperiod - - 148.5 | MHz
QSC“( dUty thighflevel/tperiod 40 50 60 %
Data input setup time tast 0.6 - - ns
Data input hold time tahd 0.6 - - ns

5.10.4 MIPI CSl Interface Timing

Figure 5-13 MIPI CSl Interface Timing
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Table 5-22 MIPI CSl Interface Timing Constants

5@ra meter

Description <

Min

Typ

Max Unit

Teikmiss

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

60 ns

Teik-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 Tcix-

TRAIL.

60ns + 52* Ul

ns (5)

Teukpre

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 (5)

TCLK—SETTLE

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

95

300 ns

<
O

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 (6)

TeLk-TRAIL

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

60

ns (5)

Teik-prepare +

Teik-zero

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

300

ns (5)

TD—TERM-EN

Timefor the Data Lane receiver to
enable the HS line termination,
starting from the time point when Dn
crosses Vi vax.

Time for Dn
to reach

V/TERM-EN

35ns +
4*UI
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Parameter

Description <O

Min

Typ

Max

Uni&<<l>\lotes

Teor

Transmitted time interval from the
start of Ths.traiL OF Teik-TrAIL, 1O the start
of the LP-11 state following a HS
burst.

105ns +
n*12*Ul

(3), (5)

Ths-exiT

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

100

ns (5)

THs-PREPARE

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

40ns + 4* Ul

85ns +
6*Ul

ns (5)

Ths-prEPARE T+

Ths-zero

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

145ns +
10*Ul

ns (5)

THS—SETTLE

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

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

85ns + 6*UI

145ns +
10*UlI

ns (6)

Ths-skip

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

40

ns (6)

THS-TRAIL

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

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

ns

Tin

100

ns (5)

Tiex

Transmitted length of any Low-Power
state period

50

ns (4), (5)

Ratio Tipx

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

2/3

3/2

ns
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Para<9@eter Description < | Min Typ | Max Uni&<<l>\lotes
Time that the new transmitter drives
the Bridge state (LP-00) after
Tracer . & ( . ) . 5*Tiex ns (5)
accepting control during a Link
Turnaround.
Time that the transmitter drives the
Traco Bridge state (LP-00) before releasing | 4*Tupx ns | (5
control during a Link Turnaround.
Time that the new transmitter waits
T afterthe LP-10 state before T T s 5)
TA-SURE transmitting the Bridge state (LP-00) ok Hx
during a Link Turnaround.
Time that a transmitter drives a Mark-
Twakeur 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 forall the supported bit rates.
(2) If a>bthenmax(a, b) =aotherwise max (a, b) =b.
(3) Where n =1 for Forward-direction HS mode andn =4 for Reverse-direction HS mode.
(4) - TLPXis aninternal state machine timing reference. Externally measured values may differ
<>Q slightly from the specified values due to asymmetrical rise and fall times.
: (5) Transmitter-specific parameter.

Receiver-specific parameter.

The stated values are<considered informative guidelines rather than normative
requirements since this parameter is untestable in typical applications.
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5.10.5

MIPI DPHY Interface Timing

Figure 5-14 MIPI DPHY Timing
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Table 5-23 MIPI DPHY Timing Constants

T T ;
<& <& Operational
<& . -
ng bol Units in Ulinst Frequencyin -
rameter Symbo R <S> Gbps Q<>
<>Q Min Max Total Min - | Max
-0.15 0.15 0.3 0.08 1.0
Data to Clock Skew T skewtx]
-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 | Tholdi
0.20 >1.0 1.5
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5.10.6

5.10.6.1

GMAC Interface Timing

RGMII

Figure 5-15 RGMII Receive Timing
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Figure 5-16 RGMII Transmit Timing
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Table 5-24 RGMII Timing Parameters
Parameter | Description & Min Typica%<> Max | Unit
Teyc Clock Cycle Duration *notel 7.2 8 88 |[ns
Duty_G Duty Cycle Duration for Gigabit 45 50 5 | %
Duty_T Duty Cycle for 10/100T 40 50 60 | %
TsetupT Pata to clock output setup(at Transmitter 19 20 s
integrated delay)
D k h T i
TholdT : ata to clock output hold(at Transmitter 19 20 s
integrated delay)
TsetupR Pata to clock input setup(at Receiver 10 20 A
integrated delay)
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Parameter | Description <& Min Typical Mag(> Unit
TholdR Pata to clock input hold(at Receiver 10 20 s
integrated delay)

For 10Mbps and 100Mbps, Tcyc will scale 400ns*40ns and 40ns+4ns.

5.10.6.2 RMII

Figure 5-17 RMIl Receive Timing
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Figure 5-18 RMII Transmit Timing
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T@%Ie 5-25 RMII Timing Parameters

777777

_____

=

—

Parameter | Description Y Min |Typ |Max | Unit
TreF cLk Reference Clock Period - 20 - ns
Tduty REF_CLK duty cycle 35 65 %
TsetupT TXD/TXEN to REF_CLK setup time 4 ns
TholdT TXD/TXEN to REF_CLK hold time 2 ns
TsetupR RXD/CRS_DV/RX_ER to REF_CLK setup time 4 ns
TholdR RXD/CRS_DV/RX_ER to REF_CLK hold time 2 ns
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5.10.7 Local Bus Timing

Figure 5-19 Local Bus Timing
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Table 5-26 Local Bus Timing Parameters

ST . .. NG
Parameter & Min Max Description &
O O
teik 5ns - LBC_CLK period (fax<200M)
Tiol setup 1ns - Input signals valid before LBC_CLK edge
ﬁDLhold 1ns - Input signals valid after LBC_CLK edge
teLk to_out_valid - Ins Output signals valid after LBC_CLK edge
teLk_to_ouT_invalid Ons - Output signals invalid after LBC_CLK edge

5.10.8 SPI Interface Timing

Figure 5-20 SP1 Writing Timing
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Figure 5-21 SPI Reading Timing
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Table 5-27 SPI Timing Constants

5@ra meter Symbol Mirb<> Typ Max UQ;@
CS# Active Setup Time ts(cs) 2T - - | ns
CS# Active Hold Time th(cs) 2T - - >< ns
CLK/Data output skew time | tekew® - - 1 P ns
Data output Delay Time Ts(mo) | TW/2 - tekew : TW/2+ tokew ns
Data output Hold Time th(mo) | TW/2 - tekew - TO/2 + tekew ns

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

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

(1) Tisthecycle of clock.

<
A2) tskew is the output skew time between SCLK and MOSI. SCLK may be either faster or
slower than MOSI.
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5.10.9

SPI-DBI Interface Timing

Figure 5-22 DBI 3-line Serial Interface Timing
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Table 5-28 DBI 3-line Serial Interface Write Timing Parameters S
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tess 15 ns
Write cycle twe 16 ns
SCL Control pulse “H” duration turh 7 ns
Control pulse “L” duration twn 7 ns
Data setup time tas 7w ns
SDI/SDO
< Data hold time tat 7 ns
Note:
Range of required clock frequency: 0-60 MHz.
Table 5-29 DBI 3-line Serial Interface Read Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tesh 60 ns
Read cycle tic 150 ns
SCL Control pulse “H” duration tidh 60 ns
Control pulse “L” duration tral 60 ns
Read access time trace 10@ 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 5-23 DBI 4-line Serial Interface Timing
CSX - > - tesh >
tCSS ---------------
DCX
tah !
twc/trc -
SsCL —
e twrl/trdt o/ -t »
e Neees V; - twrh/trdh
A» <
SDI i
(write) /\<
SDO
(read)
Table 5-30 DBI 4-line Serial Interface Write Timing Parameters
q \% . .
Signal ggé'?ameter Symbol &g@ Min Max Unit
CSX Chip select setup time tess 15 ns
Address setup time tas 10 ns
DCX
N Address hold time tah 10 ns
Write cycle twe 16 ns
SCL Control pulse “H” duration turh 7 ns
Control pulse “L” duration twn 7 ns
Data setup time tas 7 ns
SDI/SDO Data hold time tat 70 ns
Output disable time tod 15 50 ns
Note:
Range of required clock frequency: 0-60 MHz.
Table 5-31 DBI 4-line Serial Interface Read Timing Parameters
>§ignal Parameter <] Symbol Min Max @ﬁit
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 15 50 ns
Note:
Range of required clock frequency: 0-6.67 MHz.
. A~
5.10.10 SPI Flash Interface Timing S
- N
5.10.10.1 Controller Output to Target Input Timing
Figure 5-24 xSPI Target Data Input Timing
< tPERIOD >
VDD —
tckpep i& k—
Clock Input(CK) Vr f—  termp tckmp —Pfe
> S; tckpep ;
Vs
J 4—tsu > » tig » tisu <« » tg
<>Q
? Vi o\ A/ \./
10[7:0] Input >< Valid >< >< Valid ><
\%3
/ / VO /\
—> < tckpep i > tisu tckpcp—» 4—
CK# Vpp - mmme P —
VIX \ \ ,/ X
Clock Input v \i / \
Differential ! \ . _7‘_ terr _“’\ ...............
Vix vy / % o \ \
CK Vs B e ! R
<—tisu >« » tin < >ty
<4——  tprrioD >
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Table 5-32 Clock Input Threshold Levels

Parameter | Symbol Min Max Ck?nit
Clock Input Threshold (AC) V1 (a0) 0.50 *Vpp | 0.50 * Vpp v
Input differential crossing (AC) Vix (ac) 0.4 * Vop 0.60 * Vpp v
Table 5-33 xSPI Device Input Timing
xSP1-333@ | xSPI-266? xSP1-2008®)
Parameter | Symbol S Unit | Comments
Qf‘%ﬁn Max | Min Max Min | Max
o S
Input CK
Cycle Time
D);ta ! 150 MHz (max) between
treriop 6 - 7.5 - 10 - ns the rising edges with
Transfet respectto V.
Mode P P
Slew Rate SR 0.94 |- 0.75 - 0.56 |- V/ns | With resp@ct to VIH/VIL.
Allowable deviation
froman ideal 50% duty
Duty Cycle .
. . tekoen 0.0 03 0.0 0.375 0.0 0.5 ns cycle with respect to V.
Distortion .
Includes jitter and
phase noise.
Minimum gy 2.7 3375 45 ns | With respect to V
Pulse Width | """ : - : p T.
Input Signals (Referenced to CK)
Input Setup
Tnirp;ue (DeTu? tisuddr 06 |- 0.8 - 1.0 |- ns With respect to Viu/Vi..
Input HoldRy , 0.6 0.8 1.0 ns | With respect to Vi/V
Time (DTR) IHddr . . . P IH/ VL.
Input Setup .
1 - 2 - 2 - With Vin/ViL.
Time (STR) tisu ns ith respect to Viu/Vi
Input Hold
TirI?que (STR) tin 1 - 2 - 2 - ns With respect to Vin/ViL.
With respect to Vin/ViL
Slew Rat
ewRate @ | op 094 |~ |05 |- 0.56 | - | V/ns | and xSPI reference
1.8V
load.
With respect to Vin/ViL
Slew Rat
ewRate @ o 172 |- |13 |- 103 |- | V/ns | and xSPI reference
3.0V load

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

131




@LWIMIER

Confidential
& XSPI1-333® | xSPI-2662 XSPI-2000) Q<>
Pa(a%eter Symbol Unit | Comments
N Min |Max |Min | Max |Min |Max S
Note:
(1) xSPI-333: Up to 166 MHz; up to 333 MT/s.
(2) xSPI-266: Up to 133 MHz; up to 266 MT/s.
(3) xSPI-200: Up to 100 MHz; up to 200 MT/s.
5.10.10.2 Target Outputto Controller Input Timing
Figure 5-25 xSPI Target Data Output Timing
< tPERIOD >
Vop j
[HNe ﬁ [
Data Strobe Output (DS) V1 i f——  tpsmpw tDSMPW
/ i tpspep
Vss -
—» 4 frg —» | < trou
A%
> Vo -\ /. AL/ \ /[
10[7:0] Output > Valid Window Valid Window
VoL
v A0 JAAAN /N
Table 5-34'xSPI Device Output Timing
<& XSPI-2000) O
P@r% meter Symbol Unit | Comments S
> Min | Max o
Data Strobe®
Cycle Time Data 100 MHz (max) between the rising
trErIOD 10 - ns .
Transfer Mode edges with respect to V.
Allowable deviation from the input
Duty Cycle clock duty cycle distortion
t 0.0 0.4
Distortion PSpeD ns (tCKDCD) with respect to Vr.
Includes jitter and phase noise.
Minimum Pulse Width of DS is
. smaller than that of CK since the
Minimum Pulse . . .
Width tosmpw 4.1 - ns target is allowed to add distortion
when generating DS from CK. With
respect to V.
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(1) xSPI-200: Up to 100 MHz; up to 200 MT/s.

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

Confidential
XSPI-Z%@@ QQ
Parameter Symbol Unit Comments S
Mi@Q Max QQ
Output DATA (Referenced to DS)
With tto Vou/V d xSPI
Output skew tro i 0.8 ns ith respect to Vor/Vor and x
reference load.
With tto Vou/V d xSPI
Output hold skew | trou - 0.8 ns ith respect to Vor/Vo and x
reference load.
Note:

5.10.11 UART Interface Timing

Figure 5-26 UART RX Timing

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

RX

start >< data

>< parity >< stop

oara MANN

AN

<

tRXSF

Figure 5-27 UART nCTS Timing

X

nCTS \

start

data parity

stop

start

tDCTS
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Figure 5-28 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 ib-2 >N \m 0 _

nRTS

A
\,
A

tDRTS tARTS

Note (1): EDYFIFO Depth

Table 5-35 UART Timing Constants

Rﬁrameter %Wnbol Min Typ | Max %ﬁit
RX start to RXFIFO tRXSF 10.5*BRP® | - ll*BRP%) ns
Delay time of de-asserted nCTS to TX <

elay time of de-asserted n o {DCTS ] ) BRPO) s
strat <
Step ti f ted nCTS to st t

ep @e.o asserted n o stop nex CACTS BRP /4 : ! s
transmission
Delay time of de-asserted nRTS tDRTS - - BRP® ns
Delay time of asserted nRTS tARTS - - BRPW ns

(1) BRP: Baud-Rate Period.

5.10.12 TWI Interface Timing
F;'fg%re 5-29 TWI Timing

spa )\ | TN - x \ /T
LW / ———=|Y /:— |
g > [t | |
e« | |
o : Tsu- rlo oo
so T T I
| R . -«
|l <« Tsu-STA|! | 1 Tsu-STO| || |
| |Thd-STA  Thd-DAT Thigh L .
START RESTART SToP
Table 5-36: TWI Timing Parameters
N Standard mode Fast mode S
Eﬁrameter Symbol U2>ift>
Min <>© Max Min Max O
SCK clock frequency | Fsck 0 100 0 400 kHz
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Stan%&d mode Fast mode '
Parameter Symbol Unit
Min Max Min Max -
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
SCKHigh level Time | Thigh 4.0 - 0.6 - us
ilcr:é sDAFalling i . 300 20 300 i ns
SCK/SDARising Time | Tr > 1000 20 300 i ns

5.10.13 12S/PCM Interface Timing

Figure 5-30 12S/PCM Timing in Master Mode

LRCK

BCLK

Td(LRCK)—»!

Td(DO-LRCK) —»

<

Td{DO-BCEK)

oo

X

0 G

X

Table 5-37 12S/PCM Timing Constants in Master Mode

Parameter Symbol Min Typ Max Unit
LRCK delay T4(LRCK) - - 10 ns
tTIS)K to DOUT delay (For T4(DO-LRCK) ] ] 10 s
BCLK to DOUT delay T4(DO-BCLK) - - 10 ns
DIN setup T(DI) 4 - - ns
DIN hold Th(DI) 4 - - ns
BCLK rise time T - - 8 ns
BCLK fall time Ts - - 8 ns
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Figure 5-3112S/PCM Timing in Slave Mode

LRCK X

Th(LRCK]:{—)| HTS(LRCK)
|
BCLK _ ! I | |

Td(DO-LRCK) ! 141052 €

T G S G S

Ts(DI) 4! [€—Th(DI)

on

r

Table 5-38 Timing Constants in Slave Mode

5@rameter Symbol <><> Min Typ Max Un'%Q
LRCK setup Ts(LRCK) 4 - - ns
LRCK hold Th(LRCK) 4 - = ns
tze;K to DOUT delay (For | | oo o _ _ ié .
BCLK to DOUT delay Ta(DO-BCLK) - - 10 ns
DIN setup T(DI) 4 - - ns
DIN hold Th(DI) 4 - - ns
BCLK rise time T, 5 - 4 ns
BCLK fall time Ts - - 4 ns

< -
5.10.14  DMIC Interface Timing
Figure 5-32 DMIC Timing

I |

DMIC_CLK / \ /
!

i TRH —N: l— — E{— TLH

! T | T !
DMIC_DATA X Right data } X Left data } X
| | I I
|

> > |
| |

| TRsU
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Table 5-39 DMIC Timing Constants

Parameter | Symbol Min Typ Max %ﬁh

DMIC_DATA(
Right) Setup
Time to Trsu 15 - - ns
Falling Edge
of DMIC_CLK

DMIC_DATA(
Right) Hold

Time from TrH 0 - - ns
Falling Edge
of DMIC_CLK

DMIC_DATA(
Left) Setup N
Time to Tisu 15 - - 1S
Rising Edge <
of DMIC_CLK

DMIC_DATA(
Left) Hold
Time From Tin 0 - - ns
Rising edge
of DMIC_CLK

5.10.15 OWA Interface Timing
Figure 5-33 OWA Timing
rigy

OWA_OUT
Tf(OWA_OUT) —p! ¢~ =l l€~Tr(OWA_OUT)

OWA_IN | |
TF(OWA_IN) ! ¢~ —p I Tr(OWA_IN)

Table 5-40 OWA Timing Constants

& 9 :
Parameter S Symbol Min S Typ Max Unit
OWA_OUT Rise Time Tr(OWA_OUT) | - - 8 ns
OWA_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

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 137



@LWIMIER

5.11 Power-Up and Power-Down Sequence

Confidential

NOTE

e All “Tn” markers represent different steps during power-on and power-off process and
show the minimum time interval between current step and previous step.

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

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

e VCC25-DRAM mentioned as below are external DRAM power supplies.
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5.11.1 Power-Up Sequence

5.11.1.1 WBBGA Power-Up Sequence

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

up sequence is as follows.

VCC-RTC is always-on.

a.
b. VCC25-DRAM and VCC-DRAM, along with VDD-SYS, power on in the first step.

c. VCC-PD must power on after VCC18-LVDS, VCC-PA must power on after VCC18-ADC.
d. After VDD-SYS powers on, wait for a delay of 16ms £50% before releasing the reset signal to

initiate system boot.

Figure 5-34 Power-Up Sequence

== R
—/iH>oms—>L |
s g )
o S
o ///////////////////////
' I
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5.11.1.2 eQFP Power-Up Sequence

The following figure shows an example of the power-up sequence. The description of the power-
up sequence is as follows.

a. VCC-RTCis always-on.
b. VCC-DRAM, along with VDD-SYS, power on in the first step.

c. For T153Mx-QCX, VCC-PD&VCC-PA-PK must power on after AVCC&VCC18-LVDS. For T153L3-
QXX, VCC-PA-PD&VCC-PK must power on after AVCC&VCC18-LVDS.

d. After VDD-SYS powers on, wait for a delay of 16ms *50% before releasing the reset signal to
initiate’system boot.

Figure 5-35 Power-Up Sequence

T1>0ms—a

L T
/ :e |
T2>0ms:
| 1.8V/3.3V
|

1.8V
VCC-RTC I
_———— I &Q 15V
I | ¥
] | | <
VCC-DRAM | | e 0.9V/0.95V
I I
| | |
VDD-SYS |
1
|

AVCC/VCC18-LVDS

/

VCC-PD/VCC-PA-PK
(For T153Mx:QCX)
VCC-PA-PDJ/NCC-PK
(For TI53L3-QXX)

o L0

I I

T

I /1 |

[¢—————T3=16ms *50%————————— | |

RESET pin : | K= ams 5096
'
I | |
! S A
|

24M CLK
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5.11.2 Power-Down Sequence

5.11.2.1 WBBGA Power-Down Sequence

The following figure shows an example of the power-down sequence. The description of the
power-down sequence is as follows.

a. Inthe power-down process, there is no requirements on the power sequence. All the power
can power down simultaneously.

b. The chip supports VCC-I0 power-down detection by default. When VCC-10 powers down, the
chip will:;power down the reset pin automatically.

Figure 5-36 WBBGA Power-Down Sequence

RESET pin

VCC-DRAM

VCC25-DRAM

VDD-SYS

VDD-CPU

VDD18-DRAM
AVCC

VCC18-ADC
N

bCClS-LDOA—MCSI
VCC-RTC/
VCC18-EFUSE
VCC18-LVDS

VCC18-PF

VCC-10/LDOA-IN
VCC33-USBO-USB1

VCC-PA/VCC-PD
VCC-PC/VCC-PE
VCC-PG/VCC-PK
VCC-PJ

24M CLK

g/////////
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5.11.2.2 eQFP Power-Down Sequence

The following figure shows an example of the power-down sequence. The description of the
power-down sequence is as follows.

a. Inthe power-down process, there is no requirements on the power sequence. All the power
can power down simultaneously.

b. The chip supports VCC-I0 power-down detection by default. When VCC-10 powers down, the
chip will power down the reset pin automatically.

Figure 5-37 eQFP Power-Down Sequence

RESET pin

VCC-DRAM

VDD-SYS

VDD-CPU

VDD18-DRAM
AVCC
VCC18-LVDS

VCC18-LDOA-MCSI
VDD18-DRAM
VCC-PC/VCC-PG
VCC-PD/VCC-PA-PK
< (For T153Mx-QCX)

VCC-PA-PD/VCC-PK

> (For T153L3-QXX)

VCC33-USB-LDOAIN
VCC-I0/VCC-PC
VCC-PG
VCC-PD/VCC-PA-PK
(For T153Mx-QCX).
VCC-PA-PD/VCC-PK

(For T153L3-QXX)

24M CLK

g////// e
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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 | Pa rameter D@n Max Unit
Ta Ambient Operating Temperature -40 85 °C
Tste Storage Temperature -40 150 °C

Table 6-2 Junction Temperature

: Recommended Operating - . %
Chip Temperature (T) < Absolyte Maximum <U©nit
~ Junction Temperature S
Min Max <&
T153 -40 120 125 °C

Package Thermal Characteristics

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

Failure to maintain a junction temperature within the range specified reduces operating lifetime,
reliability, and performance, and may cause irreversible damage to the system. It is useful to
calculate the exact power consumption and junction temperature to determine which the
tgr%peratu re 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 WBBGA Package Thermal Characteristics

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

B . - 25.1 - °C/W
Resistance

0.5 Junction-to-Board Thermal Resistance | - 14.37 - °C/W

Buc Junction-to-Case Thermal Resistance | - 1.74 - °C/W
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Table 6-4 eQFP Package Thermal Characteristics

Symbol | Parameter < Min TypW® Max | Unit
Junction-to-Ambient Thermal

0.4 . - 20.47 - °C/W
Resistance

0.5 Junction-to-Board Thermal Resistance | - 13.6 - °C/W

0.c Junction-to-Case Thermal Resistance - 1.3 - °C/W

(1) Reference document: JESD51-2 Integrated Circuits Thermal Test Method Environment
Conditions = Natural Convection (Still Air). Available from www.jedec.org.

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

7.1.1 PinMap

7.1.1.1 T153MX-BCX Pin Map

The following shows the WBBGA 327 balls, 13 mm x 13 mm size, 0.65&0.6 mm ball pitch, 0.3 mm ball size pin map.
Figure 7-1 T153MX-BCX Pin Map
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1 2 3 4 5 6 7
- PJ6 PJ4 PF4 PF6
PJ3 PJT PJ5 PJ8 PF5 PF2 PFO
PJ1 PJO PJ2 PJ9 PF3 PF1
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->,§Q12 PJI13 1 2 3
W
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VDD-CPU | VDD-CPU | VDD-CPU

9 10

11

12

LINEOUT

LINEOUT

8

13

14

15

16

17

18

19

20

7 9 10 1 12
AGND-
VCC18-PF| AVCC [ TEST |VCC-RTC ADC
VCC33-
USBO- | VCC-PK

VRAL

VCC18-
LDOA-IN | LDOA
MCSI

VCC18-

EFUSE

11

12

13

N/
g
VDD-% VD D-SYS | VCC-PA
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Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved.

145



Confidential

@LWIMIER

7.1.1.2 T153Mx-QCX Pin Map

The following shows the eQFP 128 pins, 14 mm x 14 mm size pin map.

Figure 7-2 T153Mx-QCX Pin Map
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7.1.1.3 T153L3-QCX Pin Map

The following shows the eQFP 128 pins, 14 mm x 14 mm size pin map.

Figure 7-3 T153L3-QCX Pin Map
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7.1.2 Package Dimension

7.1.2.1 T153MX-BCX Package Dimension

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

Figure 7-4 T153MX-BCX Package Dimension
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Symbol Dimension in mm Dimension in inch
MIN_| NOM [ MAX | MIN_| NOM [ MAX
A 1.099 | 1170 | 1.241 | 0043 | 0.046 | 0.049
A1 | 0160 [ 0210 | 0.260 [ 0.008 | 0.008 | 0.010
CAVITY A2 | 0910 | 0.960 | 1.010 | 0.036 | 0.038 | 0.040
/ece|C — A3 | 0670 | 0.700 | 0.730 | 0.026 | 0.028 | 0.029
\ \ A5 | 0220 | 0260 | 0.300 | 0.008 | 0.010 | 0.012
12 E_[12.800 | 13.000 [ 13.100 | 0508 | 0.512 | 0516
//|bbb|C 1 2 < D [ 12.900 | 13.000 [ 13.100 | 0.508 | 0.512 | 0516
I‘ ] El — [12000] ~ |o4ar2 |
T T T 7 D1 — [12000] - — | oar2
v e — 0575 - — 0.023
‘ SOLDER BALL _ b 0.260 | 0310 | 0.360 | 0.010 | 0012 | 0.014
< aaa 0.150 0.006
SEATING PLANE bbb 0.100 0.004
ocG 0.100 0,004
A ddd 0.100 0.004
nan eee 0.150 0.008
DETAIL : "A = e Fons
- MD/ME 21/21
SE 0.325 0.013
SD 0,325 0,013
v
NOTE :
1. CONTROLLING DIMENSION : MILLIMETER.

A\ PRIMARY DATUM C AND SEATING PLANE ARE

DEFINED BY THE SPHERICAL CROWNS OF

THE SOLDER BALLS.

A

SOLDER BALL DIAMETER, PARALLEL TO
PRIMARY DATUM €.

4. SPECIAL CHARACTERISTICS € CLASS: ccc,ddd
(SPIL STANDARD)

A\ THE PATTERN OF PIN 1 FIDUCIAL IS FOR

REFERENCE ONLY.
6. BALL PLACEMENT USE 0.300 mm SOLDER BALL.

BCA PAD SOLDER MASK OPENING =

DIMENSION b IS MEASURED AT THE MAXIMUM

0.275 mm.
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7.1.2.2 T153Mx-QCX Package Dimension

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

Figure 7-5 T153Mx-QCX Package Dimension

Rz

MNOTE :

A\ TO BE DETERMINED AT SEATING PLANE [T

A4 DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD EROTRUSION.
D1 AND E1 ARE MAXIMUM PLASTIC BODY SIZE DIMENSIONS

INCLUDING MOLD MISMATCH.

A4 DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION
DAMBAR CAM MOT BE LOCATED ON THE LOWER RADIUS OF THE FOOT.
A\ EXACT SHAPE OF EACH CORNER IS OPTIONAL.
A\, THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEM 0.10 mm AND 0.25 mm FROM THE LEAD TIF.
A 4115 DEFINED A5 THE DISTANCE FROM THE SEATING PLANE

TO THE LOWEST POINT OF THE PACKAGE BODY.

CONTROLLING DIMENSION : MILLIMETER.
. REFERENCE DOCUMENT : JEDEC MS—0ZE.
SPECIAL CHARACTERISTICS © CLASS: coe

w oo~

)]
L T |
/ EJ al
|IIII+ ———L
.'Ie* L1
DETAIL "A"
WITHPLATING _bAA
[+ ci
A A
BASE
weraL/ | 21 A ‘
SECTION B—B

" __ |GAGE PLANE

I Dimension _in_mm Dimension_in_inch
Symbal " "
Min | Mo | Max Min MNom | Max

A — | —J]160| — | — [o.063
Ar 0.05 015 || 0.002)| — |0.006
Az 1.35 [ 140 1.45 | 0.053]0.055]0.057
b 013 | 0.18| 0.23 || 0.005|0.007 |0.009
by 0.13 | 0.16] 0.19 |[ 0.005 [0.006 [0.007
c 0.09 | — | 0.20 | 0.004| — [0.008
G1 009 | — | 016 | 0.004| — [0.006
D 15.85|16.00[16.15 | 0.624|0.630 | 0.636
Dh 13.90]|14.00[14.10 || 0.547 [0.551 | 0.555
E 15.85(16.00[16.15 || 0.624|0.630|0.636
E, 13.90[14.00] 14.10 | 0.547]0.551]0.555
&l 0.40 BSC 0.016 BSC

L 045 [ 0.60] 0.75 | 0.018]0.024 ] 0.030
L+ 1.00 REF 0.038 REF

Ri 008 —| — | 0003 — —
Rz 0.08| — | 020 || 0003 — |0.008
S 020 —| — | 0.008 | — —
] o | 35 7 o 3.5 I
=] o — | — o o —
B 11 | 12 13 11 12 3
[=1] |z [ 13 ) 122 | 13
cee 0.08 0.003

TITLE = 17800 E-740 LGP {Mheldol 4 o) PACKAE. OUTUNE-Cu L/FFOUTAINT 2.0

APPR. T
PE. DWG NO.| PCOZ2035
FD. REY NO

QM. DATE 08/22/'15
CHK. DWG. Les Deng
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7.1.2.3 T153L3-QCX Package Dimension

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

Figure 7-6 T153L3-QCX Package Dimension
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IDENTIFIER
(8.375)
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71 SEATING PLANE
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[&]ddd@]c[a=8[]

A\ TO BE DETERMINED AT SEATING PLANE [C].

& DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
D1 AND E1 ARE MAXIMUM PLASTIC BODY SIZE DIMENSIONS
INCLUDING MOLD MISMATCH.

A\ DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION.
DAMBAR CAN NOT BE LOCATED ON THE LOWER RADIUS OF THE FOOT.

/A EXACT SHAPE OF EACH CORNER IS OPTIONAL.

NOTE :

A\ THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10 mm AND 0.25 mm FROM THE LEAD TIP.

A A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE
TO THE LOWEST POINT OF THE PACKAGE BODY.

7. CONTROLLING DIMENSION : MILLIMETER.
8. REFERENCE DOCUMENT : JEDEC MS-026
9. SPECIAL CHARACTERISTICS C CLASS: cec

SECTION A—-A

bAA

WITH PLATING

¢ c

A |l

BASE /
METAL/ | b1

SECTION B-B

Item

Symbol

Dimension in_mm

MIN NOM MAX
Total thickness A -— | === 1.600
Lead stand off Al 0025 | === 0127
Mold thickness AZ 1.350 | 1.400 | 1.450
Lead b 0.130 | 0.180 | 0.230
Lead width b1 0130 | 0160 | 0.190
Lead thickness with plating c 0.080 | 0.140 | 0.200
Lead thickness cl 0.080 | 0.120 | 0.160
Quter lead distance X D 15.850) 16.000| 16.150
QOuter lead distance Y E 15.850| 16.000| 16.150
Package size X D1 13.900] 14.000| 14.100
Package size Y E1 13.800] 14.000] 14.100
E-PAD size X D2 6.850 | 6.850 | 7.050
E-PAD size Y E2 6275 | 6375 | 6475
Lead pitch e 0.400 BSC
Lead length from gouge plane | L 0.450 | 0.600 | 0.750
Lead length from PKG edge L1 1.000 REF
Lead ARC R1 0.080 | —= ——=
Lead ARC RZ 0080 | ~~— | 0.200
Lead ARC distance from PKG edge S 0200 —=— | -———
Angle ] 0.000' |~ 3.500° | 7.000°
Angle a1 0000 —— | ——
Angle 82 11.0007 12,000 [ 13.000°
Angle 83| 11.0007 12.000°) 13.000°
PKG edge tolerance ‘oaa 0.200
PKG profile_of a surface bbb 0.200
Lead profile of o surface [ 0.080
Lead position ddd 0.070
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8 Carrier, Storage and Backing Information

8.1 Carrier

8.1.1 WBBGA Carrier

The following table shows matrix tray carrier information.

Table 8-1 WBBGA Matrix Tray Carrier Information

%

N
‘\{\g

D
) .
ltem & Color | Size R

Note
322.6 135.9 7.62
Tray Black MM X & mmx 119 Qty/Tray
mm
Vacuum packing
. . <
| Hi
Aluminum foil bags Sll\{ery 540 mm x 300 mm x 0.14 mm nclydmg Y
white desmcapt

Printing: RoHS symbol

Pearl cott hi
eart cotton cusnion White 12 mm x 680 mm x 185 mm

(Vacuum bag)
Pearl cotton cushion Left-Right:
(The Gap between ] 12 mm x 180 mm x 85 mm
White
vacuum bag and Front-Back:
inner box) 12 mm x 350 mmx 70 mm
< ) Printing: RoHS symbol
;Lhner Box White 396 mm x.196 mm x 96 mm
10 Tray/Inner box
Carton White 420mm x 410 mm x 320 mm 6 Inner box/Carton

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

: Tray/Inner | Full Inner | Inner Full Carton
Sample Size ty/Tra
P 2 Qty/Tray Box Box Qty Box/Carton | Qty
T153MX-BCX 13mmx13mm | 119 10 1190 6 7140
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The following figures show tray dimension drawing.

Figure 8-1 WBBGA Tray Dimension Drawing
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8.1.2 eQFP Carrier

The following table shows matrix tray carrier information.

Table 8-3 eQFP Matrix Tray Carrier Information

Item Color Size Note
322.6 mmx 135.9 mm x 7.62
Tray Black X X 90 Qty/Tray
mm
Vacuum packing
Sil Including HIC and
Aluminum foil bags |\{ery 540 mm x 300 mm x 0:14 mm nC}J n& an
white desiccant
Printing: RoHS symbol
Pearl cott hi
eart coton SO 1 \white | 12 mm x 680 mm x 185 mm
(Vacuum bag)
y ¥
Pearl cotton cushion Left-Right: N
(The Gap between ) 12 mm x 180 mm x 85 mm
White ;
vacuum bag and Front-Back:
inner box) 12 mm x 350 mm x 70 mm
) Printing: RoHS symbol
Inner Box White 396:mm x 196 mm x 96 mm
10 Tray/Inner box
Carton White 420 mm x 410 mm x 320 mm 6 Inner box/Carton

Table 8-4 eQFP Packing Quantity Information

3 ST

ST Tray/Inner | Fulllnner | Inner Full Carton-
Sample | Size ty/Tra S X

P % 12 Qty/Tray Box BoxQty | Box/Carton |Qty
T153M4-QCX
T153M3-QCX I4mmx14mm |90 10 900 6 5400
T153L3-QCX
Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 153
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Figure 8-2 eQFP Tray Dimension Drawing
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8.2 Storage

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

8.2.1 Moisture Sensitivity Level (MSL)

A package's MSL indicates its ability to withstand exposure after it is removed from its shipment
bag, a low MSL device sample can be exposed on the factory floor longer than a high MSL device
sample. Table 8-5 defines all MSL.

Table 8-5 MSL Summary

MSL r(\\>‘§S§Out-of-bag floor life r@ﬁ ments

1 Unlimited <30°C / 85%RH

2 1year <30°C/60%RH

2a 4 weeks <30°C /60%RH S
3 168 hours <30°C / 60%RH N

4 72 hours <30°C / 60%RH 3

5 48 hours <30°C / 60%RH

5a 24 hours <30°C/60%RH

6 Time on Label (TOL) <30°C/60%RH

m NOTE

The T153 device samples are classified as MSL3.
&

3
8.2.2 Bagged Storage Conditions

The following table defines the shelf life.
Table 8-6 Bagged Storage Conditions

Packing Mode Vacuum packing

Storage Temperature 20-26°C

Storage Humidity 40%-60%RH

Shelf Life §§°’ 12 months

8.2.3 Out-of-bag Duration

It is defined by the device MSL rating. The out-of-bag duration is as follows.
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8.3

Table 8-7 Out-of-bag Duration

Storage Temperature 20-26°C
Storage Humidity 40%-60%RH
Moisture Sensitive Level 3

(MSL)

Floor Life 168 hours

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

Baking

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

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

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

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

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

The following figure shows the appropriate reflow profile.

Figure 9-1 Lead-free Reflow Profile

Temperature
CJ (SR N
\H
< ©
E -fmmr oo ) 2
o ! <&
____________________________________________ Y | >

A -’ |
C b >

i/

Soak ! | Reflow | down

>

A

D > F —> Time

Tagle 9-1 Lead-free Reflow Profile Conditions

QT typical SMT refte% profile conditions (for reference only)\@Q
Step ©<> Reflow condition QQ
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
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QTl typical SMT r%{bw profile conditions (for reference onlyg><>
Step N Reflow condition -

G Peak temperature 240-250°C

H Cool down temperature rate <4°C/s

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

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

Figure 9-2 Measuring the BGA Reflow Soldering Process

Spacing ~ Adjacent package Printed

Q<>
>®
Measurement
Thermocouples point B Measurement point A
Figure 9-3 Measuring the QFP Reflow Soldering Process
Spacing Printed wiring

board

/

AdjacentPackage

<

Measurement|Measurement point A
ﬁhermocouples

point B

If possible, the more accurate measuring way is to drill the packaged device, or drill the PCB, and
fix the thermocouple probe through the drilled hole at the pad.
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10 Part Marking
10.1 T153MX-BCX
The following figure shows the T153MX-BCX marking.
Figure 10-1 T153MX-BCX Marking
1
2
Q<>
><>
Ball Al identifier
3 4
The followingtable describes the T153MX-BCX marking definitions.
Table 10-1' T153MX-BCX Marking Definitions
Ng.@<> Marking Description QQ Fixed/Dynamic <><
1 ALLWINNER Allwinner logo or name Fixed
2 T153MX-BCX Product name Fixed
3 LLLLLLL Lot number Dynamic
4 XXXXX Date code Dynamic
Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved. 159
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10.2 T153M4-QCX

The following figure shows the T153M4-QCX marking.
Figure 10-2 T153M4-QCX Marking

( Avwiver

M4-QCX

LLLLLLL XXX1B

. <>Q<>
Ball Al identifier >

The following table describes the T153M4-QCX marking definitions.
Table 10-2 T153M4-QCX Marking Definitions

No. M(g;xﬁql’ng Description (é\é\% Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 T153M4-QCX Product name Fixed

@Q LLLLLLL Lot number Dynamic

4 XXX1B Date code Dynamic

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved.
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10.3 T153M3-QCX

The following figure shows the T153M3-QCX marking.
Figure 10-3 T153M3-QCX Marking

Ball Al identifier

( Awivner

T153

M3-QCX
_ LLLLLLL XXX1B

The following table describes the T153M3-QCX marking definitions.
Table 10-3 T153M3-QCX Marking Definitions

No. Mark(ing Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 T153M3-QCX Product name Fixed

3 LLLLLLL Lot number Dynamic

Q XXX1B Date code Dynamic

Copyright©2026 Allwinner Technology Co., Ltd. All Rights Reserved.
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10.4 T153L3-QXX
The following figure shows the T153L3-QXX marking.
Figure 10-4 T153L3-QXX Marking
( Auwinwer '
1153 r
L3-QXX
CLLLLLLL  XXXXX
Ball Al identifier Q<>
><>

The following table describes the T153L3-QXX marking definitions.

Table 10-4 T153L3-QXX Marking Definitions

No. Mark(ing Description N Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 T153L3-QXX Product name Fixed

3 LLLLLLL Lot number Dynamic

Q XXXXX Date code Dynamic

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

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

Trademarks and Permissions

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

Important Notice and Disclaimer

The purchased products, services and features are stipulated-by the contract made between Allwinner
Technology Co., Ltd ( “Allwinner” ) and the customer. All or part of the products, services and features
described in this document may not be within the purchase scope or the usage scope. Please read the
terms and conditions of the contract and relevant instructions carefully before using, and follow the
instructions in this documentation strictly. Allwinner assumes no responsibility for the cons@uences 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 applications, and is subject to
change without notice. Every effort has been made in the preparation of this document to ensure accuracy
of the contents. Allwinner is not responsible for any damage (including but not limited to indirect,
incidental or specialloss) or any infringement of third party rights arising from the use of this document.
All statements, information, and recommendations in this document do not constitute a warranty or
commitment of any kind, express or implied.

No license is granted by Allwinner herein express or implied or otherwise to any patent or intellectual
property of Allwinner: Third party licences may be required to implement the solution/product. Customers
shall be solely responsible to obtain all appropriately required third party licences. Allwinner shall not be
liable for any licence fee or royalty due in respect of any required third party licence. Allwinner shall have
no warranty, indemnity or other obligations with respect to third party licences.
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Copyright ©2026 Allwinner Technology Co., Ltd. All Rights Reserved.

Allwinner Technology Co., Ltd.
No.9 Technology Road 2, High-Tech Zone,

Zhuhai, Guangdong Province, China

Contact US:
Service@allwinnertech.com

www.allwinnertech.com
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