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Description

Arduino® UNO Q (hereafter UNO Q) is a single-board computer that combines the Qualcomm® Dragonwing™
QRB2210 Microprocessor (MPU), a quad-core Arm® Cortex®-A53 running Debian Linux OS, with the
STMicroelectronics STM32U585 Microcontroller (MCU), an Arm® Cortex®-M33 running Arduino Core on Zephyr OS.
The Linux system and the microcontroller communicate through Bridge, Arduino’s RPC (Remote Procedure Call)
library. This allows Arduino sketches on the microcontroller to access Linux services for high-level tasks, while Linux
applications can interact with microcontroller peripherals to handle real-time operations within the same project.

UNO Q comes with embedded eMMC storage (options 16 GB, 32 GB) and LPDDR4X SDRAM (options 2 GB, 4 GB) to
run Linux and your projects smoothly. It features dual-band Wi-Fi® 5 and Bluetooth® 5.1 for wireless connectivity,
a USB-C® connector with power delivery input and video output, and Arduino-compatible headers for easy
expansion with shields, carriers, and accessories.

UNO Q integrates seamlessly with Arduino App Lab, enabling developers to combine Arduino sketches, Linux
applications, and Al models in one environment. App Lab can run directly on the board or from a connected PC,
offering ready-to-use examples, and the flexibility to create custom apps tailored to your projects.
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Target Areas

Prototyping, Edge Al & ML, Machine Vision, Education, Smart Devices, Robotics, Home and Building Automation,
Gaming
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UNO Q combines an Al-capable Linux processor with a real-time microcontroller, delivering the best of high-level
computing and deterministic control. Alongside this dual architecture, it supports a broad ecosystem of Arduino
shields, carriers, Modulino® nodes, and third-party accessories, making it a flexible platform for diverse
applications.

= Prototyping: Rapid proof-of-concepts such as vision-based inspection tools, smart kiosks, or compact edge
computers with built-in connectivity.

= Education: Teaching Linux, real-time programming, Al, and computer vision through project-based learning,
from science experiments to interactive educational robots.

= Robotics: Autonomous delivery robots, gesture-following companions, and robotic arms with visual feedback,
combining Linux vision with MCU-driven motor control.

= Smart Consumer Devices: DIY smart cameras, interactive displays, or AR projects powered by dual cameras and
GPU acceleration.

= Home & Building Automation: Smart doorbells with facial recognition, voice-controlled systems, and
personalized climate hubs.

= Gaming: Retro console emulation, custom arcade cabinets, or enhanced gameplay with gesture-based controls,
face tracking, and real-time feedback.
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2 Features

2.1 UNO Q Variants
UNO Q is available in two variants:

= ABX00162: 2 GB RAM, 16 GB on-board storage
= ABX00173: 4 GB RAM, 32 GB on-board storage

2.2 General Specifications Overview

2.2.1 Processing & Memory

Subsystem Details
- Qualcomm Dragonwing™ QRB2210 - System-on-Chip (SoC) (MPU) (SOC1): 4 x Arm Cortex-A53
@ 2.0 GHz, 64-bit

- Adreno 702 GPU @ 845 MHz (3D graphics)
Main MPU - Dual ISPs: 13 MP + 13 MP or 25 MP @ 30 fps
- Debian OS (upstream support)

- 1/0: USB 3.1 with Role-Switching Capabilities over USB Connector, SDIO 3.0, 4-lane MIPI-CSI-2 &
4-lane MIPI-DSI

Real-time MCU | - ST STM32U585 (MCU) (MCU1), Arm Cortex-M33 up to 160 MHz

- Arduino Core on Zephyr OS
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Subsystem Details

-2 MB Flash, 786 kB SRAM
-eMMC 16 or 32 GB options (EMMC1) for OS/data

System
Memory

- LPDDR4X 2GB or 4 GB options (single-rank, 32-bit) (DRAM1)

The Qualcomm Dragonwing™ QRB2210 I/0 operates at 1.8 V. The MPU drives the MIPI-CSI-2 camera and MIPI-DSI
display interfaces on JMEDIA, and the 1.8 V MPU (SoC) GPIO and audio endpoints exposed on JMISC. JMISC is a
mixed-voltage header that also carries 3.3 V MCU signals and analog audio alongside the 1.8 V MPU lines.
DisplayPort video is provided by the on-board ANX7625, which converts the MPU's MIPI-DSI to DisplayPort Alt-Mode
on USB-C. The same MIPI-DSI signal is also exposed on the JMEDIA header. The two are multiplexed, not
independent, so only one display output, either USB-C DisplayPort Alt-Mode or JMEDIA MIPI-DSI, can be active at a
time. The STM32U585 manages ADC, PWM, CAN, the LED matrix, and the 3.3 V headers (JDIGITAL, JANALOG, JSPI,
and Qwiiic).

(u2001 [ 5
\ 1
Subsystem Details
Wireless - WCBN3536A (Qualcomm WCN3980) (U2901)
Modul
oaule - Wi-Fi® 5 802.11a/b/g/n/ac (dual-band) + Bluetooth® 5.1
USB-C Port - USB 3.1 with Role-Switching Capabilities
(JuUSB1)

- DisplayPort Alt-Mode via the ANX7625 DSI-to-DP bridge (U3001) (SuperSpeed differential pairs
on the Type-C are routed for DP Alt Mode)

- Video output (SBC mode): Supports Full HD (1920 x 1080p) displays, optimal resolution is 1280
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Subsystem

Details

x 720p

- This MIPI-DSI signal is shared with the JMEDIA header, only one display output (USB-C or

JMEDIA) is active at a time

- USB Power Delivery negotiation requests a 5V / 3 A contract only (no higher-voltage profiles)

- VBUS load-switch/back-drive protection (Q2801)

The wireless module uses SDIO for Wi-Fi® data and a UART for Bluetooth® control, with a shared PCB antenna.

JDIGITAL1

Bottom View

i =D
(QWIICT J-
"""" s 0

Interface . .
(Gorracion) Voltage & Pin Count | Details

- High-speed camera/display lanes (MIPI DSI, CSI)

- Camera control bus (CCI IC) - dedicated, not general-purpose GPIO
JMEDIA (JMEDIA1) | 1.8 V signals, 60-pin

- Camera clocks (SOC_CAM_MCLKO0/1)

- Also carries power rails (+3V3 OUT, VIN IN) and GND

JMISC (JMISC1)

Mixed 1.8V /3.3V,
60-pin

- Mixed GPIO and SDIO

- MCU peripherals: SDMMC1, TRACE, PSSI (parallel camera), 1°C4,

MCO/CRS_SYNC, OPAMP1 pins

- Audio endpoints: Mic2 INP/INM/BIAS, Headphone L/R + REF, LineOut

P/M, Earpiece P/R, HS_DET
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Interface . )
(Connector) Voltage & Pin Count | Details
- MPU (SoC) GPIO banks (SE0) at 1.8 V
- Also carries power rails (+5V USB OUT, +3V3 OUT, +1V8 OUT, VBAT
OUT, VCOIN IN) and GND
- SE4 UART console
- Forced USB boot input
JCTL (JCTLT) 1.8V, 10-pin - PMIC reset input
- VBUS power-switch disable
- 1.8 Vrail and GND
IDIGITAL 3.3V, 18-pin - Digital 1/0 for SPI, I2C, UART, PWM, CAN
(JDIGITALT)
JANALOG 333, 140 - Analog 1/0
ANALOG1 R
¢ ) - ADC channels and references
- Dedicated SPI: MOSI, MISO, SCLK
JSPI(SPIT) 3.3Vlogic, 6-pin+5 | 0 reset(NRSD
V VBUS
- Ground
-5V VBUS (USB power)
Qwiic (QWIIC1) 3.3V, 4-pin - I2C (Qwiic ecosystem)

= Arduino UNO shields via JDIGITAL and JANALOG

= UNO Q compatible carrier boards
= Full 24-pin USB-C cable

= USB-C dongle with external power delivery capabilities
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©.0]
: uno [
USB-Ce Cable =g : 4
a ( ower Delivery) - AP‘“
’ iun:si: 5U§BP‘:ofi1eD0i1y Y : MM;&{ "

5V at 3A

Same power net as the USB bus ’ DC Power Supply Input: 7 ~ 24 VDC

UNO Q Input Methods
Source Voltage Range Maximum Current | Connector
USB-C VBUS 5V up to 3 A | USB-C connector
VIN (DC IN) 7-24V - | JMEDIA, JANALOG (VIN)
5V Pin 5V up to 3 A | JANALOG

UNO Q supports dual power inputs: a USB-C port and a 7-24V DC input. Over USB Power Delivery, it requests only
the 5V /3 A contract and does not request higher-voltage PD profiles. Use a supply and cable rated for 5V at3 Ato
avoid undervoltage during short activity peaks such as wireless bursts or display initialization. A regulated external
5V DC source can also be used to supply power to the board via the 5V pin on the JANALOG header.

USB-C VBUS and the 5 V output of the 7-24 V buck are diode-OR combined onto the system 5 V bus (5V_SYS). From
5V_SYS, the design derives the 3.8 V pre-regulator node and, subsequently, the 3.3 V. The PMIC, powered by 5V_SYS,
derives the 1.8V rail.

Reverse-polarity protection: Verified with -24 V applied to DC IN. The operation is specified only with the correct
polarity. Do not apply reverse voltage during normal use.

Schottky OR path: Forward-voltage drop from the buck output to 5V_SYS was measured as follows (JANALOG VIN
injection, Rigol DP832 supply in series, Keithley DMM6500 measurement, 8542B active load). Power dissipation is
calculatedasP = I x Vf.
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Load current Forward drop (Vf) Diode dissipation
1.0A 0.35V 0.35W
1.5A 0.37V 0.56 W
2.0A 0.39V 0.78 W
3.2 Recommended Operating Conditions
Use the limits below to size power sources, define rail tolerances, and plan thermal margin:
Parameter Symbol Minimum Typical Maximum Unit
USB-C input VBUS_USBC 45 5.0 5.5 Vv
DCinput DC_IN 7.0 - 24.0 \%
3.3V system rail PWR_3P3V 3.1 33 35 \Y
Operating temperature T_OP -10 - 60 °C

Minimum indicates the lowest continuous value for regular operation; brief dips can cause resets or link drops.
Typical is the nominal design point. Maximum must not be exceeded. For DC_IN (7-24 V), select a supply that

comfortably covers the 5V load and use short cables to reduce voltage drop. The PWR_3P3V range reflects regulator

tolerance and load. The temperature range refers to ambient air near the board, and operating near the limits can
reduce available output current.

3.3 On-Board Voltage Rails

Voltage | Rail

Origin / Regulator

5.0V | 5V_SYS

Diode OR of USB-C VBUS and 7-24 V buck output (both via Schottky rectifiers)

3.8V | PWR_3P8V

Step-down (buck) from 5v_SYS

3.3V | PWR_3P3V

Step-down (buck) from PWR_3P8V

1.8V | VREG_L15A_1P8V

PM4125 LDO L15A from 5V_SYS
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4 Functional Overview

4.1 Pinout

BOOT

[ae ]
[ar]

INPUT+

-« - @
o -
eExD -
aaxD -

Default Debugging
Shell Serial

Power Button

POWER LED @ usB-Cc*

MPU Pins

|
JCTL

USB_BOOT

GPIO_95

(1) Mcu Pins

oo | so )
T
«»
-«
o | [seRD
s - [ wEsan
I «m (o WosED
s < o
X =D
v
N -»
.
N -«
o |
. -
' -
b )
-
|

RGBLED3  MCUPIN |

: RGB LED 1 MPUPIN i

H 0. red:user GPI0_41 P @ Leps R [RHiE D
i 7@ green:user GPIO 42 : i (@ LED3_G [ PHI1 D :
! @ bluetuser GPIO 66 : i (@ LED3.B | PHIZ\) :

RGB LED 2 MPU PIN RGB LED 4 MCU PIN
! (@ red:panic = GPIO_ 39 ! ® LEDA_R

A WARNING All MCU GPIOs are 3.3 V logic and 5V
tolerant, except A0 and A1 (not 5 V tolerant).

‘@ ! ° | PHI3
i 7@ green:wlan GPIO40 | i @ LED4_G [PHIA) !
] [ oewis

! @ blue:bt GPI0_47 ® LED4_B

Legend:

. Power

. Ground

P pigital
|:| Analog

Main Part

Connected to the Microprocessor Connected to the Microcontroller

Isys/class/leds/

B 12c
[ sp1

[ UART/USART

[[] other SERIAL

ARDUINO
. Analog oo

SKU code: ABX@8162-ABX00173
Pinout

Internal Part Last update: 38 Sept, 2025

14/109

Arduino® UNO Q

Modified: 17/06/2026



(©.0) Arduino® UNO Q

4.2 Block Diagram
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4.3 Power Supply

UNO Q supports dual power inputs: a USB-C port and a 7-24V DC input. USB-C VBUS and the 5V output of the 7-24
V buck are diode-OR combined onto the system 5V bus (5V_SYS).

5V_SYS supplies the PM4125 PMIC (PMIC1) at USB_IN. The PMIC's L15A LDO provides the 1.8 V rail (VREG_L15A_1P8V)
and powers the SoC I/0 banks, ANX7625 DVDD18, Wi-Fi® digital logic, and the on-board level shifters. The 1.8 V rail
is also available on JMISC. From 5V_SYS, a buck generates the PWR_3P8V (3.8 V) reserved for system design and
future features. A second buck generates PWR_3P3V for the STM32U585, the ANX7625 (3.3 V rails), the Wi-Fi® 3.3 V
domain, and the 3.3 V header pins.

A protected P-channel MOSFET (Q2801) can source USB VBUS from 5V_SYS when the board operates as a USB
host/OTG. The VCOIN powers only the real-time clock of the PMIC and does not power the Linux or MCU domains.
The VBAT connects to the PWR_3P8V and is reserved for system design and future features.
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MCU LED: D27401 / D274062

SoC LED: D27361 / D27302

/ i LED_MATRIX: D27601..D27104
I

= RGB LEDs (Linux-controlled): Two tri-color LEDs are driven by the Qualcomm Dragonwing™ QRB2210

application processor and exposed via /sys/class/leds/.

= RGB LED 1 (D27301): channels: red:user — GPIO_41, green:user — GPIO_42, blue:user — GPIO_60.

= RGB LED 2 (D27302): channels: red:panic — GPIO_39, green:wlan — GPIO_40, blue:bt — GPIO_47.

By default, RGB LED 2 indicates system status, PANIC, WLAN, and BT, but it can also be user-controlled. PWM

frequency is approximately 2 kHz for smooth color transitions.

= RGB LEDs (MCU-controlled): Two tri-color LEDs are driven by the STM32U585.

= RGB LED 3 (D27401): LED3_R — PH10, LED3_G — PH11, LED3_B — PH12.
= RGB LED 4 (D27402): LED4_R — PH13, LED4_G — PH14, LED4_B — PH15.

The RGB LEDs are active-low, meaning they turn on when driven to logic "0’

LED matrix (D27001..D27104): 8 x 13 monochrome blue LED matrix (104 pixels) driven by the STM32U585. It
displays the boot logo for approximately 20-30 seconds during Linux startup. Accessing the matrix before

startup completes may interfere with MCU operation.

Power LED (D27201): Green indicator tied to the 3.3 V rail and illuminated whenever the board is powered.
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An MPU (Microprocessor unit) is a high-performance application processor designed to run a full operating system
and complex software. An MCU (Microcontroller unit) is a small, power-efficient controller focused on fast, precise
timing for 1/0 and control. UNO Q combines both to pair OS-level compute with responsive, time-critical control on
a single-board board and communicate through Bridge, an RPC layer implemented on both sides.

Qualcomm® Dragonwing™ QRB2210 is a quad-core Arm® Cortex®-A53 running Debian Linux OS. Its I/0 operates
at 1.8 V and it handles the high-speed media and Type-C/PD policy.

= Voltage domain: 1.8 V for MPU (SoC) GPIO and high-speed interfaces

= Drives JMEDIA: MIPI-CSI-2 camera and MIPI-DSI display lanes

= Drives 1.8 V MPU GPIO and audio endpoints on JMISC (mixed-voltage header)
= USB-C: role switching and PD negotiation (requests 5V /3 A)

= DisplayPort output via on-board ANX7625 (converts MIPI-DSI to DP Alt-Mode)

STMicroelectronics® STM32U585 is an Arm® Cortex®-M33 running Arduino Core on Zephyr OS. It provides fast,
precise timing for control tasks and 3.3 V I/O headers.

= Voltage domain: 3.3 V for GPIO and analog (VREF+ = 3.3 V)
= Manages ADC, PWM, CAN, LED matrix, timers
= Handles 3.3V headers: JDIGITAL, JANALOG, JSPI, Qwiic

IMISC handles both domains: 1.8 V MPU lines sit alongside 3.3 V MCU signals (e.g., PSSI, SDMMC1, TRACE, 1°C4) and
analog/audio. Please check the voltage levels when attaching carriers or external logic.
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The Qualcomm® Dragonwing™ QRB2210 (MPU) and the STM32U585 (MCU) communicate through the Arduino
Bridge, a software-based Remote Procedure Call (RPC) layer implemented on both the Linux and MCU sides. Bridge
provides a service-oriented API that allows either processor to expose services for the other to call, while also
supporting one-way notifications for asynchronous events. It manages message routing between processors and
accommodates multiple physical transports. Through its API, Bridge enables type-safe function calls, allowing
microcontroller sketches to invoke Linux services and receive structured responses, or to push data via
notifications.

If a hardware indicator is required for a carrier board or external logic, firmware can dedicate a 1.8V MPU GPIO on
JMISC, or an available JCTL GPIO, as a ready or wake output. This signal can be received on an MCU GPIO through
level-compatible circuitry, such as a level shifter or open-drain configuration with a pull-up resistor. The firmware
defines the exact role of this signal. Alternatively, activity on the selected transport (USB CDC, UART, or SPI) can
serve as a wake source when the MCU is in sleep mode.

MPU GPIO signals operate in the application processor's low-voltage domain (1.8 V). Ensure any connection
to the microcontroller is level-compatible with its I/0 voltage rail (3.3 V). For example, use a level shifter or an
open-drain configuration with a pull-up to the microcontroller's I/0O rail.
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The UNO Q provides hardware acceleration for both 3D graphics and video encoding/decoding through the
integrated Adreno 702 GPU running at 845 MHz.

The Adreno 702 GPU provides hardware-accelerated 3D graphics rendering through open-source Mesa drivers.
Applications can access GPU acceleration via standard graphics APIs, including OpenGL, OpenGL ES, Vulkan, and
OpenCL.

Graphics API Driver Hardware Support Current Driver Version Device Name

Desktop OpenGL freedreno |- 3.1 FD702

OpenGL ES freedreno | 3.1 3.1 FD702

Vulkan turnip 1.1 1.0.318 Turnip Adreno (TM) 702
OpenCL Mesa 2.0 2.0 -

The Adreno 702 GPU features unified memory architecture, sharing system RAM with the CPU for data transfer. It
supports 64-bit memory addressing and provides direct rendering capabilities for optimal graphics performance.

Parameter Specification

Clock Frequency 845 MHz

Memory Architecture Unified (shared with system RAM)
Available Video Memory 1740 MB

Memory Addressing 64-bit

Direct Rendering Yes

Maximum 2D Texture Size 16384 x 16384 pixels
Maximum 3D Texture Size 20483 voxels
Maximum Cube Map Size 16384 x 16384 pixels
OpenGL Shading Language (GLSL) 1.40

OpenGL ES Shading Language 3.10 ES

The Mesa graphics stack provides support for standard OpenGL extensions and features. Applications using
OpenGL, OpenGL ES, or Vulkan will automatically use hardware acceleration without additional configuration.
Standard graphics utilities such as mesa-utils and vulkan-tools work out of the box on the UNO Q.

Note: The OpenGL and Vulkan drivers are available through the freedreno (OpenGL/OpenGL ES) and turnip
(Vulkan) open-source Mesa drivers, providing transparency and community support. While the Adreno 702
hardware supports Vulkan 1.1, the current driver implementation provides Vulkan 1.0.318. There are no UNO
Q-specific OpenGL or Vulkan examples. However, standard Mesa utilities and examples from the Mesa
project can be used as references.
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The Adreno 702 GPU includes dedicated hardware video encoders and decoders accessible through the vaL2

(Video4Linux2) APl via /dev/video® and /dev/videol devices. Hardware acceleration is available for the following

video codecs:

Codec Encoding Decoding GStreamer Element

H.264 (AVC) Yes Yes v4l2h264enc / v4l2h264dec
H.265 (HEVQ) Yes Yes v412h265enc / v4l2h265dec
VP9 No Yes v4|2vp9dec

The hardware video encoder and decoder

offload compression and decompression tasks from the CPU to
dedicated hardware, enabling efficient real-time video processing. This reduces system power consumption and
allows the CPU to focus on application logic. Hardware acceleration is available for resolutions up to 1920x1080
(Full HD), including common formats such as 720p (1280x720).

The recommended approach for accessing hardware video acceleration is through GStreamer, which provides a
high-level pipeline interface to the V4L2 devices. The following GStreamer elements provide hardware-accelerated

video processing:

For H.264 decoding, the following pipeline can be used:

gst-launch-1.0 filesrc location=videos/xxxxx.mp4 \

I gtdemux name=demux demux.video © ! queue ! h264parse ! v412h264dec \

I videoconvert ! autovideosink

For H.265 decoding, the following pipeline can be used:

gst-launch-1.0 filesrc location=videos/xxxxx.mp4 \

I gtdemux name=demux demux.video_© ! queue ! h265parse ! v412h265dec \

I videoconvert ! autovideosink

For VP9 decoding, the following pipeline can be used:

gst-launch-1.0 filesrc location=videos/xxxxx.webm \

I matroskademux ! queue ! v4l2vp9dec \

I videoconvert ! autovideosink

For H.264 encoding, the following pipeline can be used:

gst-launch-1.0 videotestsrc num-buffers=30 \
! video/x-raw,width=1280,height=720,framerate=30/1 \
I v412h264enc ! h264parse ! mpdmux ! filesink location=/tmp/output.mp4

For H.265 encoding, the following pipeline can be used:

gst-launch-1.0 videotestsrc num-buffers=30 \
I video/x-raw,width=1920,height=1080, framerate=30/1 \

I v412h265enc ! h265parse ! mpdmux ! filesink location=/tmp/output.mp4
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For concurrent encoding and decoding, the following pipeline can be used:

gst-launch-1.0 -v videotestsrc num-buffers=1000 \
! video/x-raw,format=NV12,width=1280,height=720,framerate=30/1 \
I v412h264enc capture-io-mode=4 output-io-mode=2 ! h264parse \
I v412h264dec capture-io-mode=4 output-io-mode=2 ! videoconvert \

I autovideosink

Developer Access: The V4L2 video devices are accessible through standard Linux APIs, allowing direct
integration into C/C++ applications using libv4l2 or through higher-level frameworks like GStreamer, FFmpeg,

or OpenCV with V4L2 backend support.

OpenCL 2.0 support is available through the Mesa implementation, allowing general-purpose GPU (GPGPU)
computing for parallel processing tasks, scientific computing, and compute-intensive operations. The Adreno 702's
OpenCL capabilities allow offloading compute-intensive workloads from the CPU to the GPU for improved
performance.
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JDIGITAL (A2) (JDIGITAL1) / JANALOG (A3) (JANALOGH1): 3.3 V GPIO with support for SPI, UART, CAN, PWM, and
ADC inputs. Analog inputs are referenced to VREF+ on the 3.3 V rail. Valid input range is 0 V to VREF+. Some
STM32U585 pads are 5 V-tolerant in digital mode, however when configured as ADC or any analog function
(such as A0through A5), they are not 5 V-tolerant and must not exceed VDD + 0.3 V. Use external conditioning
like a voltage divider or buffer for higher voltages. For A4/A5 when used as 12C3 (PC1/PCO0), use pull-ups to 3.3V
only. Additionally, ~D3 (PBO0) uses a TT-type I/O structure and is 3.6 V-tolerant, it is not 5 V-tolerant in any mode,
including digital.

QWIIC Connector (A4) (QWIIC1): Additional 12C bus (3.3 V logic). It maps as PD13 (12C4_SDA) and PD12
(12C4_SCL). It guarantees plug-and-play compatibility with Modulino® nodes and 3rd party sensors and
actuators.

JSPI (A5) (JSPI1): 3.3 V SPI header for peripherals that provides MOSI, MISO, and SCLK signals, with chip-select
available through a GPIO pin on JDIGITAL/JMISC. The pins use STM32U585 FT-type configuration with MISO on
PC2, MOSI on PC3, and SCK on PD1. They are 5 V-tolerant as inputs or in open-drain, while outputs drive 3.3 V.
Add level shifting if a 5 V input threshold or 5 V bidirectional signaling is required. Includes a 5V_SYS power pin.

JMEDIA (B2) JMEDIAT1): Four-lane camera and display signals in the 1.8 V domain (MIPI-CSI-2 and MIPI-DSI).

JMISC (B1) (JMISC): Mixed function header combining 3.3 V MCU signals and 1.8 V MPU signals. It provides MCU
PSSI (parallel camera) bus, SDMMC1 test pins, TRACE, 12C4, MCO/CRS_SYNC, and OPAMP1 analog pins. Also it
breakout out audio (Mic2, Headphone L/R+REF, LineOut P/M, Earpiece P/R, HS_DET) and power rails (+3V3,
+5V_USB, +1V8, VBAT and VCOIN for system use). Observe voltage domains: MCU pins are 3.3V, MPU GPIO are
1.8V.
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= JCTL (A1) (JCTL1): Boot-mode pins, reset, and low-power wake signals (1.8 V logic).

SE4 UART is the system console (shell UART). It is separate from application UARTs and should not be repurposed

for user 1/0. It operates in the MPU's 1.8 V I/0 domain.

Do not use the Qualcomm Dragonwing™ QRB2210 lines reserved for 12C, JMEDIA CCI (Camera Control Interface), or
MI2S0 (IS audio bus) as general-purpose I/0. These signals are interface-dedicated, operate at 1.8 V, and are

reserved in the Linux device tree. The headers expose them only for those functions.

9.1 JMISC (B1l) (IMISC1) - Pin Map

Pin | Designation IF\’/:rC.'U/SoC Domain | Notes
1| MCU_PSSI_DO PC6 3.3V PSSI DO
MCU
3.3V
2 | MCU_SDMMC1_CMD | PD2 MU SDMMC1 CMD / test
3.3V
3 | MCU_PSSI_D1 PC7 PSSI D1
- MCU
4 | MCU_TRACE_CLK PE2 3.3V Trace clock
MCU
3.3V
5 | MCU_PSSI_D2 PC8 PSSI D2
- MCU
6 | MCU_TRACE_DO PE3 3.3V Trace data 0
MCU
7 | MCU_PSSI_D3 PC9 3.3V PSSI D3
MCU
3.3V
MCU_TRACE_D2 PE T 2
8 | MCU_TRACE_ 5 MCU race data
9 | MCU_PSSI_D4 PE4 3.3V PSSI D4
MCU
3.3V
10 | MCU_TRACE_D3 PE6 Trace data 3
MCU
3.3V
11 | MCU_PSSI_D5 P14 PSSI D5
- MCU
12 | MCU_PE7 PE7 3.3V GPIO
MCU
3.3V
13 | MCU_PSSI_D6 PI6 PSSI D6
- MCU
14 | MCU_PES8 PES 3.3V GPIO
MCU
15 [ MCU_PSSI_D7 P17 3.3V PSSI D7
MCU
3.3V
16 | MCU_I2C4_SCL PF14 12C4 SCL
-7 MCU
17 | MCU_PSSI_PDCK PD9 3.3V PSSI clock
MCU
3.3V
18 | MCU_I2C4_SDA PF15 12C4 SDA
- MCU
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Pin | Designation g/:r(]ZU/SoC Domain | Notes
19 | MCU_PSSI_RDY PI5 iﬂi\l/J PSSl ready
20 | MCU_OPAMP1_VOUT | PA3 Analog OpAmp1 VOUT
21 | MCU_PSSI_DE PD8 i/li\l/J PSSI data enable
22 | MCU_OPAMP1_VINP | PAQ Analog OpAmp1 VINP
23 | MCU_MCO PAS8 3.3V MCU clock out

- MCU
24 | MCU_OPAMP1_VINM | PA1 Analog OpAmp1 VINM
25 | MCU_CRS_SYNC PA10 3.3V CRS sync

MCU

26 | GND - Power Ground
27 | GND - Power Ground
28 | EAR_P_R - Analog Audio ear P_R
29 | MIC2_INP - Analog Mic2 IN+
30 | EAR_.M_R - Analog Audio ear M_R
31 | MIC2_INM - Analog Mic2 IN-
32 | LINEOQUT_P - Analog Line out P
33 | MIC2_BIAS - Analog Mic2 bias
34 | LINEOUT_M - Analog Line out M
35| GND - Power Ground
36 | HPH_L - Analog Headphone L
37 | SOC_GPIO_0_SEO - ,1\/“?\6 SoC GPIO 0 (SEO)
38 | HPH_R - Analog Headphone R
39 | SOC_GPIO_1_SEO - l1\/IIEi\L/J SoC GPIO 1 (SEO)
40 | HPH_REF - Analog Headphone REF
41 | SOC_GPIO_2_SEO - '1\/“83\6 SoC GPIO 2 (SEO)
42 | HS_DET - Analog Headset detect
43 | SOC_GPIO_3_SEO - |1\/Il83\l/J SoC GPIO 3 (SE0)
44 | GND - Power Ground
45 | SOC_GPIO_86_SEO - l/li\l/J SoC GPIO 86 (SEQ)
46 | SOC_GPIO_98 - 1.8V SoC GPIO 98

- - MPU
47 | SOC_GPIO_82_SEO - ll/li\l/J SoC GPIO 82 (SEQ)
48 | SOC_GPIO_99 - 1.8V SoC GPIO 99

- - MPU
49 | SOC_GPIO_18 - 1.8V SoC GPIO 18

- - MPU
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Pin | Designation g/:rCIZU/SoC Domain | Notes
50 | SOC_GPIO_100 - 1.8V SoC GPIO 100
- - MPU
51 | SOC_GPIO_28 - 1.8V SoC GPIO 28
- - MPU
52 | SOC_GPIO_101 - 1.8V SoC GPIO 101
- - MPU
53 [ +3V3 (OUT) - Power 3.3V power out
54 | +5V_USB (OUT) - Power 5V power out
55 [ +3V3 (OUT) - Power 3.3V power out
56 | +5V_USB (OUT) - Power 5V power out
57 | +1V8 (IN) - Power 1.8 Vrail in
58 | GND - Power Ground
59 | VCOIN (IN) - Power System voltage (PMIC RTC)
System voltage (Reserved for system design and future
60 | VBAT (OUT) - Power features)

Note: SoC GPIO lines on JMISC are interface-dedicated (not maker GPIO). MCU are at 3.3 V logic, MPU are at

1.8 V logic, and audio/mic are analog.
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9.2 JMEDIA (B2) (JMEDIA1) - Pin Map

Pin | Designation Domain Notes
1| GND Power Ground
2| GND Power Ground
3 | MIPI_DSIO_CLK_M MIPI D-PHY DSl clock -
4 | MIPI_DSIO_L1_P MIPI D-PHY DSl lane1 +
5 | MIPI_DSIO_CLK_P MIPI D-PHY DSl clock +
6 | MIPI_DSIO_L1_M MIPI D-PHY DSl lane1 -
7 | GND Power Ground
8 | GND Power Ground
9 | MIPI_DSIO_L2_M MIPI D-PHY DSl lane2 -
10 | MIPI_DSIO_LO_P MIPI D-PHY DSl lane0 +
11 | MIPI_DSIO_L2_P MIPI D-PHY DSI lane2 +
12 | MIPI_DSIO_LO_M MIPI D-PHY DSl lane0 -
13 | GND Power Ground
14 | GND Power Ground
15 | MIPI_DSIO_L3_M MIPI D-PHY DSl lane3 -
16 | SOC_CAM_MCLKO (GPI10O_20) 1.8V MPU Camera master clock O
17 | MIPI_DSIO_L3_P MIPI D-PHY DSI lane3 +
18 | SOC_CAM_MCLK1 (GPIO_21) 1.8V MPU Camera master clock 1
19 | GND Power Ground
20 | GND Power Ground
21 | CSIO_CO_LNO_M MIPI D-PHY CSI0 data0 -
22 | CCI_I2C_SDAT1 (GPIO_29) 1.8V MPU Camera control I’C SDA1
23 | CSI0O_BO_LNO_P MIPI D-PHY CSI0 data0 +
24 | CCI_I2C_SCL1 (GPIO_30) 1.8V MPU Camera control I*C SCL1
25| GND Power Ground
26 | GND Power Ground
27 | CSIO_B1_LN1_M MIPI D-PHY CSI0 datal -
28 | CSI1_B2_LN3_P MIPI D-PHY CSI1 data3 +
29 | CSIO_AT_LN1_P MIPI D-PHY CSI0 datal +
30 | CSI1_C2_LN3_M MIPI D-PHY CSI1 data3 -
31| GND Power Ground
32| GND Power Ground
33 | CSIO_AQ_CLK_M MIPI D-PHY CSIO clock -
34 | CSIN_C1_LN2_P MIPI D-PHY CSI1 data2 +
35| CSIO_NC_CLK_P MIPI D-PHY CSI0 clock +
36 | CSIT_A2_LN2_M MIPI D-PHY CSI1 data2 -
37 | GND Power Ground
38 | GND Power Ground
39 | CSIO_A2_LN2_M MIPI D-PHY CSI0 data2 -
40 | CSIT_NC_CLK_P MIPI D-PHY CSI1 clock +
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Pin | Designation Domain Notes

41 | CSIO_C1_LN2_P MIPI D-PHY CSIO data2 +

42 | CSI1_A0_CLK_M MIPI D-PHY CSI1 clock -

43 | GND Power Ground

44 | GND Power Ground

45| CSI0_C2_LN3_M MIPI D-PHY CSI0 data3 -

46 | CSIT_A1_LN1_P MIPI D-PHY CSI1 datal +
47 | CSI0_B2_LN3_P MIPI D-PHY CSIO data3 +

48 | CSIT_B1_LN1_M MIPI D-PHY CSI1 datal -
49 | GND Power Ground

50 | GND Power Ground

51 | CCI_I2C_SCLO (GPIO_23) 1.8V MPU Camera control I)C SCLO
52 | CSI1_BO_LNO_P MIPI D-PHY CSI1 data0 +

53 | CCI_I2C_SDAOQ (GPI0_22) 1.8V MPU Camera control I’C SDAQ
54 | CSI1_CO_LNO_M MIPI D-PHY CSI1 data0 -

55 | GND Power Ground

56 | GND Power Ground

57 | VIN (IN) Power 7-24V input

58 | +3V3 (OUT) Power 3.3V power out
59 [ VIN (IN) Power 7-24V input

60 | +3V3 (OUT) Power 3.3V power out

Note: MIPI CSI/DSI lanes are D-PHY differential pairs and not general-purpose 1/0. Control lines (CCI_I2C_*,
SOC_CAM_MCLK¥*) are 1.8 V MPU domain. VIN on JMEDIA is the raw 7-24 V input (power only).
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9.3 Qwiic (A4) (QWIIC1) - Pin Map

Pin | Designation Net / Function Domain Notes
1|GND Ground Power -
2 | +3V30UT PWR_3P3V Power Supply for Qwiic devices
3 | SDA PD13 (12C4_SDA) 33V -
4 | SCL PD12 (12C4_SCL) 33V -

9.4 ISPI (A5) (ISPI1) - Pin Map

Pin | Designation Net / Function Domain Notes
1 [ MISO PC2 (SPI2_MISO) 3.3V -
2| +5V 5V_USB_VBUS Power Power only
3| SCK PD1 (SPI2_SCK) 33V -
4 | MOSI PC3 (SPI2_MOSI) 3.3V -
5 | RESET MCU_NRST 33V -
6 | GND Ground Power -
9.5 JCTL (A1) (JCTL1) - Pin Map
Pin | Designation Net / Function Domain Notes
1| GND Ground Power -
2 | USB_BOOT Boot strap 1.8V -
3| VOL_DOWN GPIO_36 1.8V GPIO
4 | SOC_SE4_TX Console UART TX (SE4) 1.8V System console
5| VOL_UP GPIO_96 1.8V GPIO
6 | SOC_SE4 RX Console UART RX (SE4) 1.8V System console
7 | GND Ground Power -
8 | PMIC_RESET PM4125 reset 1.8V -
9| +1V8 OUT VREG_L15A_1P8V Power 1.8 V reference
10 | VBUS_DISABLE VBUS power switch disable 1.8V Controls VBUS path
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9.6 IDIGITAL (A2) (JIDIGITAL1l) - Pin Map

Pin | Designation MCU pin Functions Domain Notes
- USART1_RX
1|DO0 PB7 3.3V UART
-TIM4_CH2
- USART1_TX
2| D1 PB6 33V UART
- TIM4_CH1
3(D2 PB3 -TIM2_CH2 33V -
- OPAMP2_OUTPUT
4| ~D3 PBO 3.3V PWM / not 5 V-tolerant
-TIM3_CH3
- FDCAN1_TX
5| D4 PA12 3.3V -
-TIM1_ETR
- FDCAN1_RX
6 | ~D5 PAT1 33V PWM
-TIM1_CH4
7 | ~D6 PB1 -TIM3_CH4 3.3V PWM
8| D7 PB2 - TIM8_CH4N 33V -
9| D8 PB4 - TIM3_CH1 3.3V -
10 | ~D9 PB8 - TIM4_CH3 33V PWM
- SPI2_SS (Chip Select)
11 [ ~D10 PB9 3.3V PWM
- TIM4_CH4
- SPI12_MOSI
12 | ~D11 PB15 33V PWM
-TIM1_CH3N
- SPI2_MISO
13| D12 PB14 33V -
-TIMT_CH2N
- SPI2_SCK
14 | D13 PB13 33V -
-TIM1_CH1N
15 | GND - - Ground Power -
16 | AREF - - Analog reference - Analog ref pin (not a GPIO)
-12C2_SDA
17 | D20 PB11 3.3V -
-TIM2_CH4
-12C2_SCL
18 | D21 PB10 33V -
-TIM2_CH3

All JDIGITAL lines are 3.3 V logic. Most pins use an FT-type I/O structure and are 5 V-tolerant as inputs. D3
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I (PBO) uses a TT-type I/O structure and is only 3.6 V-tolerant, do not apply 5 V to this pin in any mode.

9.7 JANALOG (A3) (JANALOG1l) - Pin Map

Net/ MCU
Pin | Designation pin Functions Domain Notes
1| BOOT MCU_BOOTO | - Boot strap 33V -
> | 1oRer PWR_3P3V - I/Q voltage reference (mirrors 3.3 Power Output only; do not
V rail) back-feed
3 | RESET MCU_NRST - MCU reset 33V -
4 | +3V3 0UT PWR_3P3V -3.3Vsupply Power -
+5V USB
5 VBUS 5V_USB_VBUS | - 5V supply (pass-through) Power Power only
6 | GND GND - Ground Power -
7 | GND GND - Ground Power -
VIN IN DC_IN -7-24 Vinput Power Power only
- ADC input
9|A0/D14 PA4 -DACO Analog /3.3 | Direct ADC/ not5 V-
\Y tolerant
-TIM2_CH1
- ADC input
10| A1/D15 PAS - DACT Analog /3.3 | Direct ADC/ not5 V-
\Y tolerant
- TIM3_CH1
- ADC input
11 |A2/D16 PAG - OPAMP2_INPUT+ C”a'c’g /33
-TIM3_CH2
- ADC input
12| A3/D17 PA7 C”alog/3'3 -
- OPAMP2_INPUT-
- ADC input
13| A4/D18 PC1 - 12C3_SDA C”alog /331,
- LPTIM1_CH1
- ADC input
14 | A5/D19 PCO -12C3._SCL C”a'og /331,
- LPTIM1_IN1
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AOQ (PA4) and A1 (PA5) are direct STM32U585 ADC inputs referenced to VREF+. They are not 5 V-tolerant. Valid
input range is 8-VREF+ (3.3 V). The absolute maximum at the pinis VDD + ©.3 V, approximately 3.6 V.
Above this level, the MCU's internal protection diodes begin to conduct. The header also provides 5V_SYS and
PWR_3P3V power pins, which are intended for power supply only. Do not apply 5 V to AO or A1. IOREF is
connected to the 3.3 V rail (PWR_3P3V) and is provided as a reference/output for shields. It is not to be used to
feed power back into the board.

= USB-C: USB 3.1 with Role-Switching Capabilities. DisplayPort Alt-Mode via ANX7625 DSI-to-DP bridge. The
connector's SuperSpeed differential pairs are shared between DP Alt-Mode and USB 3.1 data. When
DisplayPort Alt-Mode is active, USB data speed is reduced.

= Camera: Four-lane MIPI-CSI-2 (1.8 V I/0).

= Display: Four-lane MIPI-DSI into ANX7625 for DisplayPort Alt-Mode on USB-C. The same MIPI-DSI signal is also
exposed on the JMEDIA header, the two outputs are multiplexed and not simultaneous. When operating in
Single-Board Computer (SBC) mode, the board supports Full HD (1920 x 1080p) displays with optimal
resolution at 1280 x 720p.

= Wireless: Dual-band Wi-Fi® (802.11a/b/g/n/ac) and Bluetooth® 5.1 on a shared module.
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Arduino App Lab [1]is a unified editor that builds and runs projects on both processors of the board. A project is an
App that can include:

= A Python® program that runs on the Linux system (Qualcomm Dragonwing™ QRB2210)

= An Arduino sketch that runs on the microcontroller (MCU) (STM32U585)

= Optional Brick (pre-packaged services such as Al models, web servers, or API clients) that are deployed
alongside the App (runs on the Linux system as well).

Apps use Bridge to exchange data between the Linux side and the microcontroller.

Arduino App Lab can be installed on your PC, or executed directly on the UNO Q in Single-Board Computer mode.
For this setup, the UNO Q's 4GB LPDDR4X variant is recommended to ensure sufficient memory for stable
operation and resource-intensive applications. To use the board:

= Launch a ready-to-use example in Arduino App Lab, customize it to your needs, or build a new application from
scratch using the integrated editor.

= Press the Run button in Arduino App Lab [1].

= The editor builds the Linux component, flashes the MCU sketch, deploys any selected Brick, and starts
everything on the board.

= |ogs for both sides are available in the editor and you can iterate without leaving Arduino App Lab.

For first time setting up:

1. Install Arduino App Lab [1], launch it, and connect UNO Q, use a USB-C data cable for PC-hosted mode, or
simply power the board for SBC mode.

2. The board will automatically check for updates. If there are any updates available, you will be prompted to
install them. Once the update is finished, the Arduino App Lab[1] will need to be restarted.

3. During the first setup, you will be asked to provide a name and password for the device. You will also be
asked to provide Wi-Fi® credentials for your local network.

4. To test the board, navigate to an example App in the "Examples" section of the Arduino App Lab[1], and click
on the "Run" button in the top right corner. You can also create a new App in the "Apps" section.

5. The status of the App can be monitored in the console tab of the App.

Note: In PC-hosted mode, a USB data connection is required for first-time setup. Afterwards you can use the
Network target over LAN (SSH). In Single-Board Computer (SBC) mode, no USB data link is needed for setup,
just power the board and use the Network target once it joins your network. For peripherals in SBC mode
(keyboard, mouse, USB camera, microphone), use a USB-C dongle with external power delivery capabilities.
When DisplayPort Alt-Mode is active, USB data speed is reduced.
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Use a5V /3 AUSB-Csource and cable, or power from the 5V or VIN pins as specified in the input power section
(USB-Cis5Vonly/VINis 7-24 V).

First boot typically takes 20-30 seconds while Linux starts. Wait for the boot LED sequence or the LED-matrix
animation to finish before interacting with the board.

Bricks are modular building blocks in Arduino App Lab that let you extend your application without writing all of the
underlying infrastructure. Each Brick encapsulates ready-made functionality, such as sensor integration, Al models,
databases, or user interfaces, that you can drop into a project. Typical Bricks provide:

= An Al model (e.g., object classification or keyword spotting)
= Aweb Ul or REST API service
= Anintegration to an external data source

Bricks are deployed alongside the App and managed by the Linux side. The typical workflow is:

1. Create an App in Arduino App Lab.

2. Select any Brick the App should use.

3. Add your Python® code (Linux) and/or your Arduino sketch (MCU).

4. The Brick needs to be imported into your ‘'main.py file, and initialized following the Brick's API.

5. Press Run to deploy the Linux application, flash the MCU, and launch your App together with its Bricks.
6. The Bridge tool handles data exchange between Linux and MCU.

While an App is bound and running, USB interfaces may be occupied by the system. Use Arduino App Lab [1]
to deploy and monitor. To use external CLI tools over USB, stop the App or disconnect the board.
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Let's program UNO Q with the classic Arduino "Hello World" - the Blink LED example. This helps verify that the
board is correctly connected to Arduino App Lab.

1. Open Arduino App Lab. It starts in the Examples section.

2. If you are not using single-board computer mode, connect UNO Q to your PC.
3. Open Blink LED. Review the example notes to see how the App works.

4, Click Run and wait for the upload to complete.

You should now see the red channel of the built-in RGB LED turn on for one second, then off for one second,
repeatedly. The LED is driven by the STM32U585 microcontroller through the Arduino sketch.

You can start from a blank App or use an existing example. For first-time use, the Hello World example is
recommended to learn the basic structure.

Every time you run an App, the microcontroller sketch is compiled and the Python® application starts on the
Linux system. Depending on complexity, this may take up to a minute.

Open the Console in App Lab. There are three tabs:

= Start-up: logs from the launch sequence, including MCU compilation and Linux deployment
= Main (Python®): output from the Python® application (print())
= Sketch (Microcontroller): serial output from the Arduino sketch (Serial.println())

An App can launch successfully yet still have runtime issues. Check the Python® log for errors. If a sketch
compilation error occurs, launch is aborted.
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UNO Q includes a power button (JBTN1) you can use to reboot the board.

Power Button

UNO Q Power Button
Long press (2 5 s): reboots the Linux system (MPU). This does not cut power to the board.
Note: A long-press reboot restarts the Linux environment and may interrupt running Apps. Save work and

ensure safe shutdown of external processes where applicable. The board boots up automatically when
power is supplied. Pressing the button is not required for normal boot.

Explore community projects on Project Hub [3], browse the Library Reference [4] for supported APIs, and find
accessories such as Qwiic sensors, UNO Shield and carrier boards in the Arduino Store [5].
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The board dimension measures 68.58 mm x 53.34 mm, with bottom-side parts kept below 2 mm so the board can
stack onto carrier bases. The outline and hole pattern follows and are compatible with the UNO form factor.
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» HBARAR: BSLinudlTE SMCUIREIENER B EEETISRA. FRIRBAETRARBESMERIRATUNE.
= BHERERHE: BRTURGLSGPUILERIDIYEREEN. RENETRFFEARTIE.
» RESEABNL: KB ARRBITIENERE 1R, EEEFHRERMESIEEH PO,
» ERkE: SEEHUEINES. ERETE, SoBEFHE. mENEERR LR RIRIEIRE AL,
40/109 Arduino® UNO Q Modified: 17/06/2026



(©.0) Arduino® UNO Q

15 15

15.1 UNO Q BIS
UNO Q RIS :

= ABX00162: 2 GB N7Z, 16 GB iR&E1FiE
= ABX00173: 4 GB N7F, 32 GB #R&E1FE

15.2 —RSRSHLA

15.2.1 MEEBERF

MCU1
FEHR FHER
- Qualcomm Dragonwing™ QRB2210 - RFEZithH (SoC) (MPU) (SOC1): 4 x Arm Cortex-A53 @ 2.0
GHz, 6411

- Adreno 702 GPU @ 845 MHz 3DEiZ4bIE

EMPU - Dual ISPs: 13 MP + 13 MP & 25 MP @ 30 fps

- Debiani2 RS (LiFsTi)

-1/0: USB 3.1#E0O05715USBEESRAEIMINEE, SDIO 3.0, 4BEMIPI-CSI-2R4&@EMIPI-DSI
SERTRTE - ST STM32U585 (MCU) (MCU1), Arm Cortex-M33 25160 MHz
MCU

- Zephyr OS_EAJArduinofz(y
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FRA FHER

-2 MBiR#Z, 786 kB SRAM
- eMMC 168432 GBIEIN (EMMC1) RITHRMERG/EIETE

RN

- LPDDR4X 2GB&Ek4 GBIEIN (FRi@E, 32fi) (DRAM1)

Qualcomm Dragonwing™ QRB2210 I/OT{FEEE/91.8V, ZMPUIKEIMEDIA_LRIMIPI-CSI-2iF &L O 5MIPI-DSIER
O, EEEIMISCE|H1.8V MPU (SoC) GPIOREHimMA. IMISCHIRESEBERO, BR1.8V MPULEEI, RIFTHRZ
3.3V MCUEEREM SN, BrimOISRRAREANX7625124E, 1%t F I8 MPURIMIPI-DSHS S A USB-CIE /Y
DisplayPortZ {183, STM32U585:% K &IEADC, PWM,. CAN. LEDfEFFR3.3VHE[ (JDIGITAL. JANALOG. JSPIF]
Qwiic) ,

<<<<<<< PXCT-1634-UNO-Q-Zh+PT

ER AL FRER
- WCBN3536A (Qualcomm WCN3980) (U2901)

ToLARR
- Wi-Fi® 5 802.11a/b/g/n/ac (Xf) + Bluetooth® 5.1

- BE A BIIRINEEAIUSB 3.1

USB-C 3% (USBT) - BIFANX7625 DSIEEDPHFEEESLHDisplayPort &S

(U3001)

(Type-CEOAESEED XN ERTOPERE)

- USBEE E(EMTIMUN 5 V3AMREINY (AT SE
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FER FHER
[EECEX M)

- VBUSTREFFX/EIRFRIP (Q2801)

TSR ASDIOEHIWI-FI®EHE, BIZUARTIEHBluetooth®IEFERINEE, HHZPCBRE.

JDIGITAL1

LsPL ) Conzscr IR neoran )-
QED: |
"""" o
B0 (EE=R) HBESSIHEE HFHER

- EEES&L/B@iE (MIPIDSI CSI)

JMEDIA - BgLEHIREL (CClI2C) -

(MEDIAT) 1.8 V{55, 60 5|

LTREO, IEERAGPIO- BGLAT (SOC_CAM_MCLKO0/1)

- EREEEE, (+3V3 OUT. VIN IN) Rithgk (GND)
-3B&GPIOFISDIO

- MCU#ME: SDMMC1, TRACE, PSSI (3FHTE&L) . 12C4,
MCO/CRS_SYNC. i=EHAEE15|H

N=PaN
JMISC (JMISC1) BE1.8V/3.3V,603|H PIM. DRESP/R. EHGTISE HS. DET

-MPU (SoC) GPIO$R4T (SE0) T{EF1.8V

- EIRS7ASGFRRIREN (+5V USBHIH. +3.3ViitH, +1.8VEtH. FEithFB/E
Wi, EMEERA) it (GND)
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O &%) HBESSIHES HFHER
- SE4 UARTIZHIS
- IBHIUSBERIEIN
JCTL (JCTL1) 1.8V, 10 5|k - PMICERIEIN
- VBUSEERFF X 25H
- 1.8VEE RN A i
JDIGITAL s
(DIGITAL1) 3.3V, 18 B|§ - FBFSPI. 12C. UART. PWM. CANHIZ=I/0
JANALOG - #&HI/0
ANALOG] 3.3V, 14 2|
¢ ) - ADCEBE R B FE
SPI(ISPI1 33 VEFBIERESE, 6 | - TASPI: MOSI, MISO, SCLK- MCUE({iZ (NRST) - i2tth- 5V VBUS
JSPLUSPIT) 3| + 5V VBUS (USB{HER)
Qwiic (QWIICT) 3.3V, 4 5k -12C (QWIICERZESR)

= JEIT)DIGITALFIJANALOGSEHIAYArduino UNOY FEHR
= FEBUNO QRIZL{AMR

= 2HE245TUSB-CLE48

» BEIMEHIREEINEEIUSB-CieEsk
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..
USB-C® Cable = . %

. A
ERE T 935935534
5V Pin VIN Pin
, ::m:tpzxer net as the USB bus ’ DC Power Supply Input: 7 ~ 24 VDC
UNO Q Input Methods

iHRITE T{eBE BRAMRE | EiESR
USB-C VBUS 5V BEIA3 A i | USB-C iE1E88
VIN (DC IN) 7-24V - | JMEDIA, JANALOG (VIN)
5V 5| 5V =IA3 A i | JANALOG

UNO QZIFXEBIREMAN 1 USB-CREOFN7-24VERIMAN. BT USBEEIRIEImINAT, (UEKSV/AMREBINY, NEKREFH
[ERIPDECE 4. BEREESV/3AREIREFNLLS, LIBRELLERR KB TIRNF NSRRI E
5. tBANBITJANALOGHEEL ERISVE IR, (ERTREINESVEIREEIRVFRERIRALE.,

USB-C VBUSS7-24VIE FRaERMS VI HE “RESVASIBNRFSVEL (5V_SYS) . iRITMSV_SYSTiTAEH3.8Vilka
EF S, e33R, B5V_SYSHEBRIPMICTIATEY 1.8VEEJEH.

RIFERIP: RERBNIRIEIN-24VEERIE, RSHUEERRMERMG MRELFEYE. EREREZEINREE
[E.

HISERERE: MNEFEEHERISV_SYSHIERBERFEUEZENT (JANALOG VINGEA, Rigol DP832EJREREL, Keithley
DMMG6500IIE, 8542BEIRME) . IHFE&P = I x VFITHE.

BT IEEERE (vf) —iRETE
1.0A 0.35V 0.35W
15A 0.37V 0.56 W
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REHTR IEEERE (vF) ZIREThEE
2.0A 0.39V 0.78 W
ERLATIREISRRERTFENE. EXEFRNSEHINARE:
S (=] mIME kR mARE Efy
USB-C I VBUS_USBC 4.5 5.0 5.5 \Y;
DCEIA DC_IN 7.0 24.0 Y,
3.3 VEERM PWR_3P3V 3.1 33 35 Y,
TITERE T OP -10 60 °C

2ERIMERTNEBRFNRRIFS(E, EERETRSHNEENMERTY. ARENRITTRR. RAERTER, 3T
DC_IN (7-24V) , NOGFRERMABES VIREGERAIRIR, FEMEBLLIRDERE. PUR_3PIVEEIRMIGEREESHR
B, IRESCEIERERMNAMESSIER, EInFEMITE TR B,

T{EBIE | RBiFE WA R T
5.0V | 5V_SYS USB-C VBUSS7-24ViEEEY (BT EfFEERES) NTIRE B
3.8V | PWR_3P8V PEEEEBEE (FREZY) MSV_SYSHER
3.3V | PWR_3P3V PEEFEEE (FRIEZY) MPWR_3P8VHES
1.8V | VREG_L15A 1P8V PM4125 LDO L15A MA5V_SYS{HER
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17 IJEetkiR

17.1 SIHE

Default Debugging
Shell serial

I
JCTL MPU Pins
(ep1o_13| PETIETNTD VOL_UP  GPI0_96 Logic

Power Button
POWER LED @ usB-C”

GPID_95 USB_BOOT

(1) Mcu Pins

1
=

Cl

BOOT

QRB2210 LPDDR4 RAM

@D
(oo J
7
Qwiic P12 ) i
1 H N
2 ! W= : RGB LED 1 MPUPIN } H RGBLED3  MCUPIN |
e 2 i @ rediuser 6P10_41 | i@ LepsR H
=ED Lo - :
2 i) 3 i 7@ green:user GPIo42 | i @ LED3.G | PHi1) |
N i @ blue:user = GPro6o : i (@ LED3_B [PHiZ1D !
RGB LED 2 weupn P} RGBLED A MCUPIN |
! @ red:panic  G6PI0O 39 : i (@ LED4R [PHIZD :
- i ©@ greenswian cpro4n | i © @ Leva A
A WARNING All MCU GPIOs are 3.3 V logic and 5V H ® . H H ® - H
tolerant, except A0 and A1 (not 5 V tolerant). H (BN 6PIO_47 . CEDS 2B H
Connected to the Microprocessor Connected to the Microcontroller
Isysiclass/leds/
Legend: M pigital B 12c [[] other SERIAL
ARDUINO
. Power |:| Analog . SPI . Analog oo
SKU code: ABX@0162-ABX08173
: Pinout
. Ground Main Part . UART/USART Internal Part Last update: 30 Sept, 2025
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17.2 HiEE

PMIC LINEOUT
PMIC EAR OUT

nnnnnnnnnnnnnnnnn

T AL (<)

asLaniatextte (vvn)

PMIC MIC IN

PHIC PHA125
PH-4125-3-NSP194-TR-01-0
(PHICT(A..H))

SE4 UART s the aystem
sole (“shell um) L

AR,

00 not use the Q182210

on ontrol JMEDIA Female
27mn Heador 2x30
SN2554Y6 -2X30-SHT-05 -1 -RT i) SR O
(JMEDTAT) —¥co T e 65-1-Ri MCU_ADC/OPANP. Microcontroller (Heu)

(ncu\(A -€))

soc_LeD ran Lo @

LTST-C28NBEGK-SN (D27301) G
soc_Len2 ran Leo

Lrsr Crawsex-sn (ozrann) LD

Type-C Bridge
ANX7625BN-AC-R (U3001)

CU RESET / SoC GP1038

SoC_SWDI0/SWCLK
= MCU LPUART1 / SoC SE2 UART
- MCU SPI3 / SoC SES SPI

ennc

(EMMC1(A..D))
LPDDRAX

(DRAN1(A..B))

Y soc ses uarT =g

\V4 Wi-Fis / Bluetoot!

etoothe LE
WCBN3536A (U2901)

Legend: [l Connector W 1zein2s O other
Wain pare W ser [ pun
Interna 1pare W UART/USART [ Reserved

17.3 HE

UNO QZ3FXWEBIEMIN . USB-CiiAF07-24VEREIAN. USB-C VBUSS7-24VIEFraEE8aI5 Vi i@

ANZRFEVELE (5V.SYS) .

T ThD
nnnnnnnnn

o criroaniame NN (GNIICT)

JSPI UNO Male
- 2.54mm Header 2x3
HD2X03C-R3H-HH (JSPI1)

CU_GPTO
WCU_OPANP 0UT

JDIGITAL UNO Female
2.54nm Header 1x18
20TW-994 (JDIGITALT)

HCU 1202 / ADC

£00063 D ity

Soraens (JANALGG\)

20 (PA 1005 o
IANALOE re ot 3 tterant
P Ty b

" maximum
OO (36 1)

stal 16MHz
16M.X3.2X2.5 (¥2501)
Crystal 32.768kHz

32.768K_X3.2X1.5 (¥2502)

HCU_LED? RGB LED
LTST-C28NBEGK-SN (D27401)

NCU_LED2 RGB LED
LTST-C28NBEGK-SN (027402)

LED_WATRIX.[0..10]
104x BLUE LED Matrix
(027001..027104)

B —REWIVAGE

5V_SYSIEiZUSB_IN#Z [ PM4A1258 JE & IR & p BB BR (PMICT) 1t EE, iZPMICHILISA(R EE A ESE 24 1.8VEE R

(VREG_L15A_1P8V) , ASoC I/0&%k. ANX762509DVDD185 (), Wi-Fi®@#E=FiZ 5B IR M iR & B L Einas(itee, 1.8 VEE
TR B IMISCRECFREN. FH5V_SYSIHEBAIMREFBERAALPWR_3P8V (3.8 V)EBIR, ZBIRERTRERIRITRARN
BB, $BTAPREEREMPWR_3P3V, JSTM32U585, ANX7625 (3.3VEEJEH) . Wi-Fi® 3.3Vig K 3.3Vl 5|t
=18

WIR-EIERNUSBEN/OTGIEITRY, SHEIFHIPHEMOSFET (Q2801) BIM5V_SYSJJUSB VBUSHEE, VCOIN{RJ9PMICHISD
ATRHEREER, ARALINUXEEMCUIT{EE, VBAT ZERER] PWR_3P8V, %3 MR BT RS EIIEL R,
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MCU LED: D27401 / D27402

LED_MATRIX: D27601..D27104

» RGB LED(Linux}=il): FEi=t&LEDEQualcomm Dragonwing™ QRB2210N FERERRIKA), Fil@
id/sys/class/leds/IRIZRERE.,

= RGB LED 1(D27301): JBI&FfCE: red:user — GPIO_41, green:user — GPIO_42, blue:use — GPIO_60,
= RGB LED 2 (D27302): iBi&ECE: red:panic — GPIO_39, green:wlan — GPIO_40, blue:bt — GPIO_47,

BUABERT, RGBLED 2 f8RESPIRE. PANIC, WLAN# BT, {EtEAJHAFEH]. PWM SIERES) 2 kHz, LASE
REBENEFTE.

= RGB LED (MCU#ZHl): =& LEDESTM32U5853K %,

= RGB LED 3 (D27401): LED3_R — PH10, LED3_G — PH11, LED3_B — PH12,
= RGB LED 4 (D27402): LED4_R — PH13, LED4_G — PH14, LED4_B — PH15,

RGB LEDA{REEFER, BIBIE O A=,

LEDXERE (D27001..D27104): EHSTM32U585IRzNAI8x 13 & IEELEDEE (10483K) . ELinuxSIMIfEd, iZHE
SR REoEIREI20-30F), [BEISeRkaIAIEZ R SETFHIMCUIETT.

BB RAT (D27201): ZEISRITIEREZE3.3VEEES, MERIREETAE =2,
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MPU (fMAtIERREETT) B—MESMRENALIERE, SHIETERFRFMEARNEMIRIT. MCU (RUZHIzERT) WE
INBITSREIREIZE, LT LI/OSEERIRERS R, UNO QIB&RE, EHR EsCIRERGHKITE S RTuERY
BHFrihl, FHEE W EsEIAIRPCEBridgeif{ TiE(S.

Qualcomm® Dragonwing™ QRB22102—Fk#&EDebian LinuxiB{ERFAITUIZArm® Cortex®-A5340 s, HI/OOT
{EEBIEN1.8V, TIAMEEERERER R Type-C/PDERETRRS.

» EBJE: 1.8 VMR (BT SoC B9 MPU GPIO R&Ei&EEO)

3Kz JMEDIA: MIPI-CSI-2 fBHEE S MIPI-DS| B/~EE

3= 1.8 VMPU GPIO K JMISC (BREEEEEM) EASEMIRS

USB-C: a5 PD R (BK5V/3A)

» BIIHREANX7625CHDisplayPortiiith (MIPI-DSIFE#E/IDPEIEL)

BRFEBR® STM32U5852— i ETArm® Cortex®-M33Z2MGIEHIE8, EZephyr OSERFE _HimfTArduinotzly, BN
TS IRARESENERTIEE, FEE3.3 VI/oEO.

= Bl GPIOFMEHUEE/93.3 V (VREF+=3.3V)
= SHMADC, PWM, CAN. LEDEPE. EAYES
» %3533 VIEO: |DIGITAL. JANALOG. JSPI. Qwiic

IMISCRIBTRMIERNER RS . 1.8 V MPUZERS53.3 V MCUIEE (JPSSI. SDMMC1, TRACE, 12C4) RiE/EMEEFH
17, EREEIREIMEDEERIER, BEUZEEEER.

Qualcomm® Dragonwing™ QRB2210 (MPU) 5 STM32U585 (MCU) &1 Arduino Bridge #1785, 1ZIEGEE
Linux #1 MCU MimtgsLil T EFRAGRITZEEREA (RPC) , 2 ESIREEMARSHIAP, BE—IBEEBEENTS—
WIERRBREONEANRS, AN SSRSSMHNRERERN. EEEGESRENESEE, FRaSHEERAN. B
HAPI, HizssstiiRBILeNREAR, AiFrEEsesEFARLInuxiRSFHEKEEIINRL, sBTEANIHEEEYE.

EERSRINENBIEEERAETREE, EHEREIMISCERY1.8V MPU GPIOECTLHYA FEGPIOISE NGt /MRERG ., %52
B RSEE (AR EAEHResaiT R AERRTRRECE) FWEIMCU GPIOO. EHEENIZESHIERINGE.
B—HER: AMCULTIEIRIEZRT, EEEHEE (USB CDC, UARTE(SPI) AYEIMRSAENIRESR.

MPU GPIOISSTEN R ERRAMIRRESR (1.8 V) RIfE. MRSHIEEIREZBHTEZISSHI/OBEH (3.3
V) BBFFRE. fla, AIRABEAEREREITRECE, FHE CH R IR E R HIRRRII/ OB E .
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UNO QiEiTEER{Adreno 702 GPU (GE{THRER845 MHz) 93 DERFIINSRsR A R AthE N,

Adreno 702 GPUIBIIFHREMesalk a2 iR iR (4 INERAISDEF ESR. NAREFIBIEREERAP! (BFEOpenGL,
OpenGL ES, VulkanfOpenCL) Aia]GPUNMEINAE.

EIfZAPI RENEER BT LpIRENIERFRS IRERIR

Desktop OpenGL freedreno - 3.1 FD702

OpenGL ES freedreno 3.1 3.1 FD702

Vulkan turnip 1.1 1.0.318 Turnip Adreno (TM) 702
OpenCL Mesa 2.0 2.0

Adreno 702 GPURRBSH—RFRM, SCPURERFRAMBLTEIEER., BXIF64UREFTIUL, FRHEKERENILL
SCHLEREE AL,

e g

B ez 845 MHz

Y22 H—NEF (5RFRAMHER)
TTEEE 1740 MB

WESHIE 64-bit

HiEER =

BA2DSEER 16384 x 16384 &
BA3DSIERY 20483 R
BRAIMSAMER T 16384 x 16384 &
OpenGLEEIES (GLSL) 1.40

OpenGL ESE®IES 3.10 ES

MesaBElf LSRR EROpenGLY RIRE. fEFIOpenGL. OpenGL ESEkVulkankIN RS Bal/Z FEEHINE, FTHEER
HMERE. FREER, T EiImesa-utilsflvulkan-toolsfEUNO Q_EFFAERDAE,

iE:OpenGL 1 Vulkan IRENEFRIEIIFHE Mesa IRENFER freedreno (3235 OpenGL/OpenGL ES) 1 turnip (3z§F
Vulkan) 3XEY, XEIRIFEFEEERMFREHXE. RE Adreno 702 FE432#5 Vulkan 1.1, {EXFIKENER
SCHSURME Vulkan 1.0.318 kA, BIRTEZERT UNO Q FE&RY OpenGl 8 Vulkan FRHIXi8. {BAS%E Mesa IR
BiRHAGRHE Mesa TERFHILE.
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Adreno 702 GPU B35 HEHFIRRRIDES, BiEid V4L2 (Video4Linux2)API 22H /dev/videod F /dev/videol i&
Fipa. LA TSRS RS ST B A i :

Eo D) fi2ng GStreameryti

H.264 (AVC) 2 2 v4l2h264enc / v4l2h264dec
H.265 (HEVC) 2 =2 v4l2h265enc / v412h265dec
VP9 ez = v4l2vp9dec

BRI RIS RRIS E 48 SR RIS N CPUEIRE T AEM, NMSEISMAISERT IS, XEEFE T RFE0FE, X
ECPUREBE T TN AEE. EHINEHRE1920x1080 (£&i5) DI, W=720p (1280x720) FEMHE.

TR AR ATH#ETS 73 SRR @IS GStreamersCll, IZIEZRAVALIREIRM TR EBERO, LITGStreamerBH5F
B DMERINAIAL IR :

H.264fR8 e KB TEE:

gst-launch-1.0 filesrc location=videos/xxxxx.mp4 \
I gtdemux name=demux demux.video_© ! queue ! h264parse ! v4l2h264dec \

I videoconvert ! autovideosink

H.265/F# SRR AL T EIE:

gst-launch-1.0 filesrc location=videos/xxxxx.mp4 \
I gqtdemux name=demux demux.video_© ! queue ! h265parse ! v41l2h265dec \

I videoconvert ! autovideosink
VPORRRS R R T EIE:

gst-launch-1.0 filesrc location=videos/xxxxx.webm \
I matroskademux ! queue ! v4l2vp9dec \

I videoconvert ! autovideosink

XTFH.2644%83, FIfERLITAERE:

gst-launch-1.0 videotestsrc num-buffers=30 \
! video/x-raw,width=1280,height=720,framerate=30/1 \
I v4l2h264enc ! h264parse | mpdmux ! filesink location=/tmp/output.mp4

SIFH.2654%88, mIfERLATIERE:

gst-launch-1.0 videotestsrc num-buffers=30 \
| video/x-raw,width=1920,height=1080,framerate=30/1 \
I v412h265enc | h265parse ! mpdmux ! filesink location=/tmp/output.mp4

XNTFHERSSHED, JLRBLITEE:

gst-launch-1.0 -v videotestsrc num-buffers=1000 \
I video/x-raw,format=NV12,width=1280,height=720,framerate=30/1 \
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I v412h264enc capture-io-mode=4 output-io-mode=2 ! h264parse \
I v412h264dec capture-io-mode=4 output-io-mode=2 ! videoconvert \

I autovideosink

FERERE: VALK ELEISMELInux APIER], SZIFEZEEMEERIbvARIIC/C+H+NFBREF, SiBiTES
VAL2[SIH T ISR RESS (JNGStreamer. FFmpegakOpenCV) #HTER.

BT MesasLRIsZ:F0penCL 2.0, Bl AFTEES. RFITERITERERRIFREBRAGPU (GPGPU) i+ERES.
Adreno 702890penCLINRERTEITEZER TEGREM CPUEIEIZGPU, MR FHERERIN.
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________________________

@™
mi
O
13 TR
JeTL (X) JanALOG (5 JsPI INISC
(%) JDIGITAL (D awirc (G5 JMEDIA
UNO Q Peripherals

= JDIGITAL (A2) (DIGITAL1) / JANALOG (A3) JANALOG1): 3.3V GPIO, 3z#% SPI. UART, CAN, PWM %] ADC
Ao HEUEEINLL 3.3 V EBJREN LAY VREF+ OEUE, BRMASEE 0V & VREF+, #B53 STM32U585 5 |ITEEFHR
THMZ 5 VEBE, (BAECE/ ADC BHTEMIIEE (41 A0E A5) B, WA 5V EBE, BEEMSHED voD +
0.3 vV, HRMEESHE, BEMADERENEITRSINDFEEE., =5 A4/A5 BfF12C3 (PC1/PCO) BY, {RAIfER
FRIZE 33V, W, **~D3 (PBO)** SRA TT B I/0 S£HMBMIE 3.6 V, BEEHUEXT (BEHFENX) HAMRE 5
Vo

= QWIIGEEEE (A4) (QWIICT): EUMNYI2CRE (3.3ViB1R) . EBRESIPD13 (12C4_SDA F1 **PD12(12C4_SCL)**
HRSModulino®T5 N B =75 (E AT TRRAORNIERD TR AL

= JSPI(A5) (JSPI1): 3.3 V SPIFM&IEO, 12HEMOSI. MISOFISCLKEE, #Hi%EESE1@i2)DIGITAL/)MISCERIGPIOS|
BISCEL. SIBISRA STM32U585 FT BIEEE: MISO 7£ PC2, MOSI#£ PC3, SCK7E PD1, BMINERSFFRIRES T
S 5VEE, WHks13.3V, H% 5 VEABES S VNEESER, BRNBYEEEE. 88 sv_sys B3|,

= JMEDIA (B2) JMEDIA1): lUi@ERGLSRER~MES, T/ETF1.8VEB[ElE, (MIPI-CSI-28IMIPI-DSI) .

= JMISC (B1) (MISC): ;[BATN8EREO, #A3.3V MCUEE51.8V MPUEE., 1RMHMCU PSSI (FHTIBE:L) Bk,
SDMMCTRS B, TRACE. 12C4, MCO/CRS_SYNCROPAMP1EHIS (. ERISIHEEO (ERX2. Bl
L/R+SEBE, LIREHP/M, IREGP/R. ENWEIHS_DET) REBJEH, (+3V3. +5V_USB. +1V8. RZFVBATH]
VCOIN) ., iFEHEsE: MCUS|EIH3.3V, MPUEREAELH1.8V,

= JCTL (A1) (CTLY): [EatE=5 ). SMESRIEIIFIREES (1.8VIBIBHEYF) .

SE4 UARTERZIEHIE (shell UART) . BESMARERFUARTINZ, ARAFAFI/0, ZEDIETFMPUR1.8V I/01F,
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B0¥E Qualcomm Dragonwing™ QRB2210EFF12C. JMEDIA CCl (FBHl=4IEE0) 5kMI2S0 (12SEHRLk) BILERA
EERmANGL. XEEEHREEEO, TIEBEN.8V, HELnuxiZERIPHIRE. #EL LW LIATIEEMEEXL

=5,

22.1 JMISC (B1) (3IMISC1) - S|HITHEERLA

SIH | B8 MCU/SoC SIi) | t%& i
1 | MCU_PSSI_DO PC6 3.3VMCU | PSSI DO
2 | MCU_SDMMC1_CMD PD2 3.3VMCU | SDMMC1 CMD / izt
3| MCU_PSSI_D1 PC7 3.3VMCU | PSSID1
4 | MCU_TRACE_CLK PE2 3.3VMCU | BRERRTSS
5| MCU_PSSI_D2 PC8 3.3VMCU | PSSID2
6 | MCU_TRACE_DO PE3 33VMCU | EREREUE O
7 | MCU_PSSI_D3 PC9 3.3VMCU |PSSID3
8 | MCU_TRACE_D2 PE5 33VMCU | EREREUE 2
9 | MCU_PSSI_D4 PE4 3.3VMCU | PSSI D4
10 | MCU_TRACE_D3 PE6 33VMCU | EREREUE 3
11 | MCU_PSSI_D5 Pl4 3.3VMCU | PSSID5
12 | MCU_PE7 PE7 3.3VMCU | GPIO
13 | MCU_PSSI_D6 PI6 3.3VMCU | PSSID6
14 | MCU_PES PES 3.3VMCU | GPIO
15 | MCU_PSSI_D7 PI7 3.3VMCU | PSSID7
16 | MCU_I2C4_SCL PF14 3.3VMCU | 12¢C4 SCL
17 | MCU_PSSI_PDCK PD9 3.3V MCU | PSSI g4
18 | MCU_I2C4_SDA PF15 3.3VMCU | 12C4 SDA
19 | MCU_PSSI_RDY PI5 3.3VMCU | PSSI #fgg
20 | MCU_OPAMP1_VOUT PA3 T OpAmp1 VOUT
21 | MCU_PSSI_DE PDS 3.3VMCU | PSSIHUREMA
22 | MCU_OPAMP1_VINP PAO T OpAmp1 VINP
23 | MCU_MCO PA8 3.3VMCU | MCURTsdig
24 | MCU_OPAMP1_VINM PA1 HEHL OpAmp1 VINM
25 | MCU_CRS_SYNC PA10 3.3VMCU | CRSE
26 | GND - =2/ Bty
27 | GND - =2H Rty
28 | EAR_P_R - HEHL SHMEAHP_R
29 | MIC2_INP - K& Mic2 IN+
30 | EAR_M_R - L Audio ear M_R
31 | MIC2_INM - HEEHL Mic2 IN-
32| LINEOUT_P - &L SEEHIHP
33 | MIC2_BIAS - T ERX2{RE
34 | LINEOUT_M - &L SEHEIHM
35 | GND - =2h Rty
36 | HPH_L - 1EHL EL
37 | SOC_GPIO_0_SEO - 1.8V MPU | SoC GPIO 0 (SE0)
38 | HPH_R - 1EHL EHR
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SIH | R MCU/SoC Sl | f%& iR
39 | SOC_GPIO_1_SEO - 1.8V MPU | SoC GPIO 1 (SE0)
40 | HPH_REF - 1EHL EH1REF
41 | SOC_GPIO_2_SEO - 1.8V MPU | SoC GPIO 2 (SE0)
42 | HS_DET - TEHL Elam
43 | SOC_GPIO_3_SEO - 1.8V MPU | SoC GPIO 3 (SE0)
44 | GND - =2h ity
45 | SOC_GPIO_86_SEO - 1.8V MPU | SoC GPIO 86 (SE0)
46 | SOC_GPIO_98 - 1.8V MPU | SoC GPIO 98
47 | SOC_GPIO_82_SE0 - 1.8V MPU | SoC GPIO 82 (SE0)
48 | SOC_GPIO_99 - 1.8V MPU | SoC GPIO 99
49 | SOC_GPIO_18 - 1.8V MPU | SoC GPIO 18
50 | SOC_GPIO_100 - 1.8V MPU | SoC GPIO 100
51 | SOC_GPIO_28 - 1.8V MPU | SoC GPIO 28
52 | SOC_GPIO_101 - 1.8V MPU | SoC GPIO 101
53 | +3V3 (i) - FEiR 3.3VER R
54 | +5V_USB (%itH) - =2h/ 5V EEiREH
55 | +3V3 (i) - FEiR 3.3VER R
56 | +5V_USB (&) - =2h/ 5V EREH
57 | +1V8 (IN) - =zh 1.8 V EBJEH,
58 | GND - =2H ity
59 [ VCOIN (IN) - =2h ESHE (PMICRTC)
60 | VBAT (OUT) - =2H RFEBE ((RBATRAZIHIREKINEE

3 JMISC_EBYSoC GPIOS | EAEO JEAIZZGPIO), MCUSRF3.3VIBLEE, MPURMA1.8VIBIEEE, =i
ERNAEIUSE.
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22.2 JMEDIA (B2) (JMEDIAl) - S|HIThgEHLA

SIH | | 0% i
1| GND B8R Rty
2 | GND =2H it
3 | MIPI_DSIO_CLK_M MIPI D-PHY DSI B -
4 | MIPI_DSIO_L1_P MIPI D-PHY DSI @i +
5 | MIPI_DSIO_CLK_P MIPI D-PHY DSI B +
6 | MIPI_DSIO_L1_M MIPI D-PHY DSI Wi -
7 | GND BR Rty
8 | GND =2H ity
9 | MIPI_DSIO_L2_M MIPI D-PHY DSl lane2 -
10 | MIPI_DSIO_LO_P MIPI D-PHY DSl lane0 +
11 | MIPI_DSIO_L2_P MIPI D-PHY DSl lane2 +
12 | MIPI_DSIO_LO_M MIPI D-PHY DSl lane0 -
13| GND BR Rty
14 | GND =2H ity
15 | MIPI_DSIO_L3_M MIPI D-PHY DSl lane3 -
16 | SOC_CAM_MCLKO (GPIO_20) 1.8V MPU BENERS 0
17 | MIPI_DSIO_L3_P MIPI D-PHY DSl lane3 +
18 | SOC_CAM_MCLK1 (GPIO_21) 1.8V MPU BENER 1
19 | GND R Bty
20 | GND =2H ity
21 | CSI0_CO_LNO_M MIPI D-PHY CSI0 data0 -
22 | CCI_I2C_SDA1 (GPIO_29) 1.8V MPU FEAN3EE] 12C SDAT
23 | CSI0_BO_LNO_P MIPI D-PHY CSIO0 data0 +
24 | CCI_I2C_SCL1 (GPIO_30) 1.8V MPU FEANEE 12C SCLT
25 | GND BR Bty
26 | GND =2H ity
27 | CSI0_B1_LN1_M MIPI D-PHY CSI0 datal -
28 | CSI1_B2_LN3_P MIPI D-PHY CSI1 data3 +
29 | CSIO_A1_LN1_P MIPI D-PHY CSI0 datal +
30 [ CSI1_C2_LN3_M MIPI D-PHY CSI1 data3 -
31| GND BR Bty
32 | GND =2H it
33 | CSI0_AO_CLK_M MIPI D-PHY CSIO R$% -
34 | CS_C1_LN2_P MIPI D-PHY CSI1 data2 +
35 | CSIO_NC_CLK_P MIPI D-PHY CSIO A$% +
36 | CSI1_A2_LN2_M MIPI D-PHY CSI1 data2 -
37 | GND =2H/ Bty
38 | GND =2H ity
39 | CSI0_A2_LN2_M MIPI D-PHY CSI0 data2 -
40 | CSI1_NC_CLK_P MIPI D-PHY CSI1 Bdgh +

58/109

Arduino® UNO Q

Modified: 17/06/2026



Arduino® UNO Q

SIk | 2R %= i

41| CSI0_C1_LN2_P MIPI D-PHY CSI0 data2 +
42 | CSI1_AO0_CLK_M MIPI D-PHY CSI1 R$% -
43 | GND =2H ity

44 | GND B8R it

45 | CSI0_C2_LN3_M MIPI D-PHY CSI0 data3 -
46 | CSIT_A1_LN1_P MIPI D-PHY CSI1 datal +
47 | CSI0_B2_LN3_P MIPI D-PHY CSI0 data3 +
48 | CSI1_B1_LN1_M MIPI D-PHY CSI1 datal -
49 | GND =2H it

50 | GND EBIR Rt

51 | CCI_I2C_SCLO (GPIO_23) 1.8V MPU FE#NEE 12C SCLO
52 | CSI1_BO_LNO_P MIPI D-PHY CSI1 data0 +
53 | CCI_I2C_SDAO (GPI0_22) 1.8V MPU FE#NFEE 12C SDAO
54 | CSI1_CO_LNO_M MIPI D-PHY CSI1 data0 -
55 | GND =2H it

56 | GND =2h Bty

57 | VIN (IN) =zh 7-24V BN
58 | +3V3 (fiH) =2h 3.3VEERiaH
59 | VIN (IN) =2HE 7-24V @A
60 | +3V3 (fH) =2h/] 3.3VEERiaH

i£: MIPI CSI/DSIIEEAD-PHYESYS, MAEERI/O. =Hl& (CCII2C_*, SOC_CAM_MCLK*) EF1.8V MPU
15, JMEDIAEZO ERIVINARIA7-24VEIN ([YEER) .
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22.3 Qwiic (A4) (QWIIC1l) - S|BITHeERTA

SIi | 2R WAL / TNEE tk= i
1| GND i 22N/ -
2| +3v30UT PWR_3P3V =2H QwiiciZ RIS
3| SDA PD13 (12C4_SDA) 33V -
4| scL PD12 (12C4_SCL) 3.3V -

22.4 ISPI (A5) (JISPI1) - B|HITHEEHLA

SIk | &R WL / ThRE tk= T
1| MISO PC2 (SPI2_MISO) 3.3V -
2| +5v 5V_USB_VBUS =2H {R4tEB S
3 | SCK PD1 (SPI2_SCK) 33V -
4 | MOSI PC3 (SPI2_MOSI) 3.3V -
5 | RESET MCU_NRST 3.3V -
6 | GND i =2h/ -
22.5 JCTL (A1) (3CTL1) - S|HITHEEERA
SIi | B WAL / ThEE 0% o3 2
1| GND =i =2h -
2 | USB_BOOT [SE=shiS 1.8V -
3 | VOL_DOWN GPIO_36 1.8V GPIO
4 | SOC_SE4_TX UART TX (SE4) =414 1.8V RFHE
5| VOL_UP GPI0_96 1.8V GPIO
6 | SOC_SE4_RX UART RX (SE4) =#l& 1.8V Rpits
7 | GND =i =2h -
8 | PMIC_RESET PM4125 EfI 1.8V -
9 | +1v8 OUT VREG_L15A_1P8V =0 1.8V &EZE
10 | VBUS_DISABLE VBUSEERFFXZE 1.8V ZIVBUSERIR
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22.6 IDIGITAL (A2) (JIDIGITAL1) - S|HITHEEHLR

SIH | | MCU S|Bl Inge %= o =4
- USART1_RX
1|DO PB7 33V | UART
-TIM4_CH2
- USART1_TX
2| D1 PB6 33V | UART
-TIM4_CH1
3| D2 PB3 -TIM2_CH2 33V |-
- OPAMP2_OUTPUT
4 |~D3 PBO 33V PWM// A2 5 VERE
-TIM3_CH3
- FDCAN1_TX
5| D4 PA12 33V |-
-TIM1_ETR
- FDCAN1_RX
6| ~D5 PA11 33V | PWM
-TIM1_CH4
7| ~D6 PB1 -TIM3_CH4 33V | PWM
8| D7 PB2 - TIM8_CH4N 33V |-
9| D8 PB4 - TIM3_CH1 33V |-
10 | ~D9 PB8 -TIM4_CH3 33V | PWM
- SPI2_SS (it Fig®)
11| ~D10 PB9 33V | PWM
-TIM4_CH4
- SPI2_MOSI
12 | ~D11 PB15 33V | PWM
-TIM1_CH3N
- SPI2_MISO
13| D12 PB14 33V |-
-TIM1_CH2N
- SPI2_SCK
14| D13 PB13 33V |-
-TIM1_CH1N
15 | GND - - it ==H -
16 | AREF - - BlsE - TEHEES | (EGPIOS D)
-12C2_SDA
17 | D20 PB11 33V |-
-TIM2_CH4
-12C2_SCL
18 | D21 PB10 33V |-
-TIM2_CH3

i IDIGITAL ZERI9RFE 3.3 VBB, K5 IHISRA FT B /0 4548, {FAMAREMmISE 5V BE, D3
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I (PBO) SRFETT B 1/0 4543, (VAT 3.6 V EBJE, 7E{H{AMEst FHIAMEIIZE [BINENN 5 V BJE.

22.7 JANALOG (A3) (JANALOG1) - S|BIThgetiA
S | B RIZ& / MCU Sl | Thik 721 iR
1| BOOT MCU_BOOTO - BIEEER 33V -
2 | IOREF PWR_3P3V - /OREEEDE (S5(%3.3VEEREN) | BBiR N, ZlERMEEA
3 | RESET MCU_NRST -MCU &I 33V -
4| +3v30UT PWR_3P3V -33VHEE iR -
5| +5V USB VBUS | 5V_USB_VBUS -SVEEIR (E@) EiR e
6 | GND GND - i iR -
7 | GND GND - it ER -
8| VININ DC_IN =724V I BB it
-ADC I\
9| A0/D14 PA4 - DACO &L/ 3.3V | EiZADC / A5V
-TIM2_CH1
-ADC BN
10 | A1/D15 PAS - DAC1 &4 7 3.3V | ET#EADC / A5V
-TIM3_CH1
- ADC BN\
11| A2/D16 PAG - OPAMP2_INPUT+ 1/ 3.3V
-TIM3_CH2
- ADC BN\
12| A3/D17 PA7 1/ 3.3V
- OPAMP2_INPUT-
- ADC BN
13| A4/D18 PC1 -12C3_SDA 1)/ 3.3V
- LPTIM1_CH1
- ADC BN
14| A5/D19 PCO -12C3_SCL 1)/ 3.3V
-LPTIM1_IN1

A0 (PA4) FNA1 (PAS) EBEIESEVREF+HUSTM32U585 ADCEING . BiIAMISSVEE, BXENBEe-
VREF+ (=3.3V) ., B|BI4a3dEHAREAVDD + 0.3 V (£3.6V) , SBiFEER, MCURZBEPZIRESFRS
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18, ZIEOIAIRAsV_SYSFOPWR_3P3VERIRS |, (XFTFERIRGLE. Y120RA0RKA1S |EIEINSVER/E. IOREFS|H#iE
FEE33VERIREL (PWR_3P3V) , {EAY EIRISE/HEIRO, EESERTHEREISEIR.

= USB-C: XA EITIRINAEAIUSE 3,150, BIFANX7625 DSIFEDPHEEELIIDisplayPort B {EL, ZERRSNER
EE D LSRR IRSS T DPERRIANUSE 3.180&(&4. HDisplayPortBURIBIERS, USBEIREHIESIGIE(T,

» B{&L: PNEBEMIPI-CSI-2 (1.8V1/0) ,
» B TEEMIPI-DSHEOREANANX7625:5 A, SEELUSB-CimRIDisplayPort B UAET,

T TUAWI-Fi® (802.11a/b/g/n/ac) SBluetooth®5. 18R FHE R,
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Arduino App Lab [1] 2— St—¥RiEes, I AIRAIRAMNMCIERS ST, BRI NApp, AT8E:

» fELinuxZ&% (Qualcomm Dragonwing™ QRB2210) Lim{THIPython®FER

" EMIREISE (MCU)  (STM32U585) HiEfTHIArduinoferss

= A%RYBricks (FUHTEIRS, WAMEEL, WebfRSEEEEAPIZFin) SHNARFHITHRE (FHELNnuxREFE L=
) .

AppiEidBridge ELinuxfll SiauaHas 2 B3 HREE.

Arduino App Lab AJ& 3 ERYFEIN L, SRERAESRITENEIAT UNO Q EizfT. ICECEHEFAER UNO Q A 4GB
LPDDRAX h7s, LARE BENFHF BB TIRRERENA. FERZFRIRAITE:

» 7EArduino App LabsREEEIARGI, TRIBEKIFITES, SEFSEMIRERSNSIEFRIA.
= mHArduino App Lab®HIRuniR4A[ 1],

= (RIEESISHIELInUXABM. BRMCUTRR. #REFM%EBricks, HEaMREFTEEH.

» JRIESRF O ANEENS HE, TFEEFArduino App LabBIRI#HTER &,

1. Z&=Arduino App Lab [1155], &EEUNO QFFA&#R: RABUSB-CAREZENPCENRI, BERMHAEHNER
IHEE.

2. ZFPRIRG BN EEN. EEUAEN, RENEREREK. Bl FEHBaArduino App Lab[1],

3. MIRIRERERENRERESHINED, RNFRASENENWI-FOFEIE,

4. WRFFARHRAS, BTEArduino App Lab[1]8“Examples’(R:fl) B3R — N RAINBER, REA LA ET1ER
H. EEAE App IRIREEFT A,

5. AppEIRE AT FEAp pF=Hll TR Rt

ERTEPC-hostedtE\ N, BRIREFEUSBHIEER. ZETBEFBEMN (SSH) ERMEBR. ERRITEN
(SBOERT, RELFUSBHIEERE, RFARFHEE, SEINAMESERERARMKERR. SBOREN TN (#
8. Bir. USBREGL. £5X) HERESIMNZEIRIEHTINEERIUSE-CAEEL, ZDisplayPortEEzUAGERT,
USBEGREBIEREIGIHE, .

EFE5V/3ARIUSB-CERRERTRE S SURLL MR, S IR N\BRE DR BEE 5 VELVING (Bt (USB-CINSZHF5V / VIN
#7-24V)

BEREENEETFE20-307 SR LINUXRFHIIR. BEFBaILEDFSsLED GBS RE ST AR,
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fEArduino NI FASEIOZ ", Bricks 2RISR, AiLEARRE REEMIRIER T RNBERF. 8 BrickiE T
PRRITRE, PIAMERRERERRY. AMREY, HUERFEAFRE, SRSHERENIE PR, HEBricksiZqit:

= —DARREL (PR S SELK SRR )
= —/Web UIEZREST APIfRSS
= SHMNPEUEIREIEERL

Bricks5AppFH{TERE, FHHLinuxUERE, BETERIMT:

1. #EArduino App LabAr el R TR,
2. N PR P R FIRE S Brick,
3. FINEAIPYthon®4KAS (Linux) FI/EKArduino®E (MCU) .
. BEBrickS N main.py 344, FHEBrickRIAPIFHITRIIAIL.
5. S Run"EBELinuxB TR, 1RRMCU, FHSsN e K EBricksE4.
6. Bridge T B Z=4MELInuxSMCUZ [BIREHRER I,

LR AR TR TGS, USBIEORREM A ARG, 1BEHArduino App Lab [1#{TEREFME. &58
TUSBEERSMNEBa 1T TR, 155 1N e Fai A ARIERE.

EEAIAZBAYArduino“Hello World"—— AMELEDRBISRRFEUNO Q. XBBFRIEZIRESR EIEHERZZEArduino
App Lab,

1. ¥TFFArduino AppsCieZE. EM Examples &85 FHiA,

2. ERFARRITENIEN, BIUNO QEEERMN,

3. ¥1FFBlink LED'7~:3ll, [FHERMFRBBLA T #RApp TIEIRIE,
4. ) Run"FEF LEST.

IAHE R BEEEINERGB LEDA BEEI—F =R, —FIERINTEREIANGE. ZLEDETArduinof2 FESTM32U585
IEHI2EIRE].

ERILAINEH App 718, SUERIERA. BIRERR, ZIUET Hello World 7RI IEALE,

SRETAPPH, MISHISIFBARE, FAPythonRIEFATELINUXRY: LISH, IRIESZIRE, it
ARRERE—HH,
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£ App Lab H¥TFHERIG. HBE=/NEIF:

» BE): BaFFIEE, SEMCUMFBLInUXERE
» EP2FF (Python®): Python®RIFFERFHILE (print())
= Sketch (ff=Hl88): Arduinof2FRERfTHt (Serial.println())

R FRRERFATREEENmTD, (BIRFIEEITRITM. BREPython®@ AEHIEIREE. EAEEERTER, BIdiEEH
Hik,
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UNO Q 88—/ M8iFRdE (BTN1) , IATEREFAR.

Power Button

UNO Q Power Button
KiZ 5M).EBLnuxERS (MPU) . IR EARRTIBTERIRIREEIR.
iE KRESRIABERLINWENE, TR EEETHRARER. BHRELENS, HEERER FRiRINRH

ExreXid. #BERERIEEEN, ERBMRTHERERH.

fEProject HUb[BHRZEHXINA, MiSLibrary Reference[4] T fEsziFHIAPI, FF{EArduino Store [SIEMEIHE, FlENQwiic
{ER%ES. UNOY EHRANE IR,
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FERRIRR T /968.58 K =53 348K, REPTHBEEFIE2ZKIUT, IMEREEHAEE L. HBERSIAMBEER

UNOFIE, BRI,

3mm

1T mm)|

10.18 mm

15.24 mm

68.58 mm

0.73 mm

. 2.05mm 2x1.02 mm

6.4 mm|

3.88 mm|

2x2.54 mm

\1J

8.5 mm
2x3.01 mm
8.53 mm
2x 2.54 mm
Il
]
o
8 17.78 mm
é 4x R1.6 mm
|:| 7.62 mm
<

13.97 mm

12.45 mm

2x 3.6 mm x 45°

53.34 mm

5mm
38.5mm
2x 2.5 mm
1|
7.43 mm 2x 1.3 mm
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O Arduino® UNO Q (doravante denominado UNO Q) é um computador de placa Unica que combina o
microprocessador Qualcomm® Dragonwing™ QRB2210 (MPU), um Arm® Cortex®-A53 quad-core com sistema
operativo Debian Linux, com o microcontrolador STMicroelectronics STM32U585 (MCU), um Arm® Cortex®-M33
com Arduino Core no sistema operativo Zephyr. O sistema Linux e o microcontrolador comunicam-se através da
Bridge, a biblioteca RPC (Remote Procedure Call) da Arduino. Isso permite que os Arduino sketch no
microcontrolador acessem os servi¢os Linux para tarefas de alto nivel, enquanto as aplicages Linux podem
interagir com os periféricos do microcontrolador para lidar com opera¢des em tempo real dentro do mesmo
projeto.

O UNO Q vem com armazenamento eMMC incorporado (op¢8es de 16 GB, 32 GB) e LPDDR4X SDRAM (op¢des de 2
GB, 4 GB) para executar o Linux e os seus projetos com facilidade. Possui Wi-Fi® 5 de banda dupla e Bluetooth®
5.1 para conectividade sem fios, um conector USB-C® com entrada de alimentagdo e saida de video e conectores
compativeis com Arduino para facil expansao com shields, carriers e acessorios.

O UNO Q integra-se perfeitamente com o Arduino App Lab, permitindo que os programadores combinem Arduino
sketch, aplica¢Bes Linux e modelos de IA num Unico ambiente. O App Lab pode ser executado diretamente na placa
ou a partir de um PC conectado, oferecendo exemplos prontos a utilizar e a flexibilidade para criar aplicagdes
personalizadas adaptadas aos seus projetos.
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Areas

Prototipagem, IA e ML de ponta, visdo artificial, educagdo, dispositivos inteligentes, robdtica, automagdo residencial
e predial, jogos
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O UNO Q combina um processador Linux com capacidade para |IA com um microcontrolador em tempo real,
oferecendo o melhor da computagao de alto nivel e do controlo deterministico. Além dessa arquitetura dupla, ele
suporta um amplo ecossistema de shields Arduino, carriers, nés Modulino® e acessérios de terceiros, tornando-o

uma plataforma flexivel para diversas aplica¢des.

Prototipagem: provas de conceito rapidas, como ferramentas de inspegao baseadas em visdo, quiosques
inteligentes ou computadores compactos de ponta com conectividade integrada.

= Educacgdo: Ensino de Linux, programagdo em tempo real, IA e visdo computacional por meio de aprendizagem
baseada em projetos, desde experiéncias cientificas até robds educacionais interativos.

= Robética: Robds de entrega autdnomos, companheiros que seguem gestos e bragos robéticos com feedback
visual, combinando visdo Linux com controle de motor acionado por MCU.

= Dispositivos de consumo inteligentes: Camaras inteligentes DIY, ecras interativos ou projetos de RA
alimentados por camaras duplas e aceleracdo GPU.

= Automacdo residencial e predial: Campainhas inteligentes com reconhecimento facial, sistemas controlados
por voz e hubs climaticos personalizados.

= Jogos: emulagdo de consolas retrd, gabinetes de arcade personalizados ou jogabilidade aprimorada com
controles baseados em gestos, rastreamento facial e feedback em tempo real.
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28 Caracteristicas

28.1 UNO Q Variantes
0O UNO Q esta disponivel em duas variantes:

= ABX00162: 2 GB de RAM, 16 GB de armazenamento integrado
= ABX00173: 4 GB de RAM, 32 GB de armazenamento integrado

28.2 Especificac¢des Gerais

28.2.1 Processamento & Memédria

Subsistema Detalhes

- Qualcomm Dragonwing™ QRB2210 - Sistema em chip (SoC) (MPU) (SOC1): 4 x Arm Cortex-
A53 a 2,0 GHz, 64 bits

- GPU Adreno 702 a 845 MHz (graficos 3D)
MPU principal - ISPs duplos: 13 MP + 13 MP ou 25 MP a 30 fps
- Sistema operativo Debian (suporte upstream)

- E/S: USB 3.1 com capacidades de troca de fung¢des através do conector USB, SDIO 3.0, MIPI-
CSI-2 de 4 vias e MIPI-DSI de 4 vias

MCU em tempo - ST STM32U585 (MCU) (MCU1), Arm Cortex-M33 até 160 MHz
real

- Arduino Core no sistema operativo Zephyr
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Subsistema Detalhes

-2 MB de memoéria Flash, 786 kB de SRAM
- Opgdes eMMC de 16 ou 32 GB (EMMC1) para SO/dados

Memoria do
sistema

- Op¢des LPDDR4X de 2 GB ou 4 GB (single-rank, 32 bits) (DRAM1)

O Qualcomm Dragonwing™ QRB2210 I/0 opera a 1,8 V. O MPU controla as interfaces da camara MIPI-CSI-2 e do
ecrd MIPI-DSI no JMEDIA, bem como os pontos finais GPIO e dudio do MPU (SoC) de 1,8 V expostos no JMISC. O
JMISC é um conector de tensdo mista que também transporta sinais MCU de 3,3 V e dudio analégico juntamente
com as linhas MPU de 1,8 V. O video DisplayPort é fornecido pelo ANX7625 integrado, que converte o MIPI-DSI do
MPU para DisplayPort Alt-Mode no USB-C. O STM32U585 gerencia ADC, PWM, CAN, a matriz LED e os conectores de
3,3V (IDIGITAL, JANALOG, JSPI e Qwiic).

N

Subsistema Detalhes

Médulo sem - WCBN3536A (Qualcomm WCN3980) (U2901)

fios - Wi-Fi® 5 802.11a/b/g/n/ac (banda dupla) + Bluetooth® 5.1
Porta USB-C - USB 3.1 com capacidades de troca de fung¢des

(JUSB1)

- Modo alternativo DisplayPort através da ponte ANX7625 DSI-para-DP (U3001) (os pares
diferenciais SuperSpeed no Tipo C sdo encaminhados para o modo alternativo DP)

- Saida de video (modo SBC): suporta monitores Full HD (1920 x 1080p); a resolucdo ideal é
1280 x 720p
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Subsistema Detalhes
- A negociacdo USB Power Delivery solicita apenas um contrato de 5V / 3 A (sem perfis de
tensdo mais elevada)

- Protegao VBUS load-switch/back-drive (Q2801)

O moédulo sem fios utiliza SDIO para dados Wi-Fi® e um UART para controlo Bluetooth®, com uma antena PCB
partilhada.

28.2.3 Expansao & Conectores

JDIGITAL1

S g  2{niscr]
"""" es B

Interface Tensdo & Numero pin | Detalhes
(Conector)
- Linhas de alta velocidade para camera/monitor (MIPI DSI, CSI)
- Barramento de controle da cdmera (CCl 1C) - dedicado, ndo GPIO de
JMEDIA Sinais de 1,8 V, 60 uso geral
MEDIA1 inos
¢ ) P - Relégios de camara (SOC_CAM_MCLKO0/1)
- Também transporta trilhos de alimentac¢do (+3V3 OUT, VIN IN) e
GND
JMISC (JMISC1T) Misto 1,8V /3,3V,60 |-GPIO e SDIO mistos

pinos
- Periféricos MCU: SDMMC1, TRACE, PSSI (ca&mara paralela), 1°C4,
pinos MCO/CRS_SYNC, OPAMP1

- Terminais de adudio: Mic2 INP/INM/BIAS, Auscultadores L/R + REF,
LineOut P/M, Auricular P/R, HS_DET
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Interface " , .
(Conector) Tens&@o & Numero pin | Detalhes
- Bancos GPIO MPU (SoC) (SE0)a 1,8 V
- Também transporta trilhos de alimentac¢do (+5V USB OUT, +3V3
OUT, +1V8 OUT, VBAT OUT, VCOIN IN) e GND
- Consola SE4 UART
- Entrada de arranque USB forcada
JCTL (JCTL1) 1,8V, 10 pinos - Entrada de reinicializacdo PMIC
- Desativacao do interruptor de alimenta¢do VBUS
- Trilho de 1,8 Ve GND
JDIGITAL 3,3V, 18 pinos - E/S digital para SPI, I*’C, UART, PWM, CAN
(DIGITAL1)
J(J';’\Il\ﬁ]%%” 3,3V, 14 pinos - E/S analdgica - Canais ADC e referéncias
- SPI dedicado: MOSI, MISO, SCLK
PSP Légicade 3,3V, 6 - Reinicializagdo do MCU (NRST)
pinos + 5V VBUS
-Terra
-5V VBUS (alimentagdo USB)
Qwiic (QWIICT) 3,3V, 4 pinos - 12C (ecossistema Qwiiic)

= Shields Arduino UNO via JDIGITAL e JANALOG

= Placas carrier compativeis com UNO Q

= Cabo USB-C completo de 24 pin

= Dongle USB-C com capacidade de fornecimento de energia externa
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© O]

.
USB-C® Cable = o 4

’ 5V at 3A (USB Power Delivery) 155
R ts 5 V Profile Onl K
equests rofile Only MM“%V A'

5V at 3A

Same power net as the USB bus ’ DCARoweriSupplySInput:R78=324 VDG

Meétodos de entrada UNO Q

Fonte Intervalo de Tensdo Corrente Maxima | Conector

USB-C VBUS 5V até 3 A | Conector USB-C

VIN (DC IN) 7-24V - | JMEDIA, JANALOG (VIN)
Pino5V 5V até 3 A | JANALOG

O UNO Q suporta duas entradas de alimentag¢do: uma porta USB-C e uma entrada de 7-24 V CC. Através da USB
Power Delivery, solicita apenas o contrato de 5V / 3 A e ndo solicita perfis PD de tensdo mais elevada. Utilize uma
fonte e um cabo com classificacdo para 5V a 3 A para evitar subtensdo durante picos de atividade curtos, como
rajadas sem fios ou inicializacdo do ecrd. Uma fonte externa regulada de 5 V DC também pode ser utilizada para
fornecer energia a placa através do pino de 5V no conector JANALOG.

O USB-C VBUS e a saida de 5 V do buck de 7-24 V sdo combinados por diodo OR no barramento de 5 V do sistema
(5V_SYS). A partir de 5V_SYS, o projeto deriva o n6 pré-regulador de 3,8 V e, subsequentemente, o de 3,3 V. O PMIC,
alimentado por 5V_SYS, deriva o trilho de 1,8 V.

Prote¢do contra polaridade inversa: Verificado com -24 V aplicados a entrada DC IN. A operac¢do é especificada
apenas com a polaridade correta. Ndo aplique tensdo inversa durante o uso normal.

Caminho OR Schottky: A queda de tenséo direta da saida buck para 5v_SYS foi medida da seguinte forma (injecdo
JANALOG VIN, alimentacao Rigol DP832 em série, medicao Keithley DMM6500, carga ativa 8542B). A dissipacao de
energia é calculada comoP = I x Vf.
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Corrente de carga Queda direta (Vf) Dissipagdo do diodo
1,0A 0,35V 0,35W
1,5A 0,37V 0,56 W
20A 0,39V 0,78 W

Utilize os limites abaixo para dimensionar fontes de alimentagao, definir tolerancias de trilhos e planejar margem

térmica:
Parametro Simbolo Minimo Tipico Méximo Unidade
Entrada USB-C VBUS_USBC 4,5 5,0 5,5 \Y
Entrada CC DC_IN 7,0 - 24,0 \Yj
Trilho do sistema de 3,3V PWR_3P3V 3,1 3.3 3.5 \Y
Temperatura de funcionamento T_OP -10 - 60 °C

Minimo indica o valor continuo mais baixo para operacgdo regular; quedas breves podem causar reinicializa¢des ou
quedas de ligacdo. Tipico é o ponto nominal de projeto. Mdximo ndo deve ser excedido. Para DC_IN (7-24 V),
selecione uma fonte que cubra confortavelmente a carga de 5 V e utilize cabos curtos para reduzir a queda de
tensdo. A faixa PWR_3P3V reflete a toleréncia do regulador e a carga. A faixa de temperatura refere-se ao ar

ambiente préximo a placa, e operar perto dos limites pode reduzir a corrente de saida disponivel.

Tensao | Rail Origem / Regulador
Diodo OR de USB-C VBUS e saida buck de 7-24 V (ambos através de retificadores
50V | 5V_SYS Schottky)

3,8V | PWR_3P8V Reducdo (buck) de 5v_SYS
3,3V | PWR_3P3V Redugéo (buck) de PWR_3P8V
1,8V | VREG_L15A_1P8V | PM4125 LDO L15A de 5V_SYS
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30 Funcoes Gerais

30.1 Pinout

BOOT

[ae ]
[ar]

Qwiic

-« -
o -
€ExD -
azxD -

Default Debugging

Power Button

(A

WARNING All MCU GPIOs are 3.3 V logic and 5V
tolerant, except A0 and A1 (not 5 V tolerant).

P pigital
|:| Analog

Main Part

Legend:

. Power

. Ground

PONER LED () UsB-c’ Sheu‘ Serial
JeTL MPU Pins
(ep1o_13| PETIETITD VOL_UP  GPI0_96 Logic
(ep1o_12 | IEIEEETD VOL_DOWN GPI0_36
6PI0_95  USB_BOOT [ oo ]
{ +(3) MCu Pins
{ o021 | s ]
{ o020 | s J
[ sReF ]
[ _ow
{013 | [DXsekD
ac [DXHEsaD
] D
|_-p1e | [orssiD
=D
L __os ]
&=
m __FDCAN‘I_RX
|04 |
G2
|02 ]
=
=]
SPI2 . ,
B ; . H
: RGB LED 1 MPUPIN } H RGBLED3  MCUPIN |
| ® rediuser o4 | i ® LepsR | WD | |
(% green:user GPIO 42 | | @ LED3_G | PH11 ) !
! @ bluetuser GPIO 66 : i (@ LED3.B | PHIZ\) :
; RGB LED 2 MPU PIN H i RGB LED 4 MCU PIN ;
! @ red:panic  G6PI039 : : (@ LED4R [PHIZD @
i © @ greenswian cpro4n | i © @ Levac A
] ! @ blue:bt 6PI0 47 | i (@ LED4.B [PHIS D :
Connected to the Microprocessor Connected to the Microcontroller
Isys/class/leds/
B 12c [[] other SERIAL
ARDUINO
. SPI . Analog
UNO Q
SKU code: ABX@8162-ABX08173
Pinout
[ UART/USART Internal Part Lost updstes 36 sept’ aout
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30.2 Diagrama De Blocos

Pushbutton
TS-ASTAMNP-2-N-S085 (JBTH1)
Crystal 38, amiz
38.4M_X1.6X1.2 (Y701)

anz Mate
— e CorREy 0
CIT104M1HRO-NH (QWIIC1)
JSPT MO Mate
. 2.54nn Header 2x3
Ho7X03C-RONM (35PIT)

PHIC PHA125

2.54nn Header 1x18
26TW-994 (JDIGITAL1)
(_arer )

PH-4125-3-NSP194-TR-01-0
(PHICT(A..H))

SE4 UART is the system
console (“shell UART"). It is
separate from application
UARTs.

HCU 1202 / ADC

Do not use the QRB2210
lines reserved for I2C,
JMEDIA CCI (Camera Control
Interface), or MI250 (135

Heu_ 120

IISC Female

JANALOG UNO Female

audio bus) as general- c ” 7nn Header 2x38 (_mev psst ) STH32USBSATI6TR 2.54nm Header 1x14
purpose 1/0. In this design, (JMEDIAT) SH2554V6-2X30-SHT-65-1-RT MG T TTIITIVT) Microcontroller (CU) 20TW-995 (JANALOG1)
these signals are dedicated (msct) (NCUT(A..C))

to their interfaces, operate
in the 1.8V domain, and
are reserved in the Linux

device tree. The headers

expose them only for those A0 (PA4) and A1 (PAS) on

USB-Ce Receptacle
USB3-24CSW-ROH-H (JUSB1)

functions. N D) JANALOG are ot 5 taerant.
s ! —F)—— » :
LTSTZC2ONRSGKS SN (D27301) reference). Absolute maximum
0.
Soc_LEv2 Res LD
e T G
e e G TS T 6)
sec 5o @ — stal Tomiz
Type-C Bridge 16M_X3.2X2.5 (Y2501)
3  QEECTECID > ANX7625BM-AC-R (V3001)
T Crystal 32.768kHz
ennc —
(EMNC1(A..D)) 32.768K_X3.2X1.5 (Y2502)
we_Lent nen Leo
LTST-C28NBEGK-SN (D27401)
LPDDRAX C___nvsw )
(DRAW1 (4..8)) SoC SWDIOJSWELK neu_LEv2 Ros LED
LTST-C28NBEGK-SN (D27402)
- MCU LPUART1 / SoC SE2 UART
\V4 Wi-Fis / Bluetooths LE ¢(__SOI0 ) ( T P13 / soC sts et ) LED_MATRIX_[0..10]
woonssien (2901 IO A e aaries)
Legend: [l Connec tor W 12c/128 O other e@
Wain part o ser [ pun :

Internal Part [ UART/USART [ Reserved

30.3 Fonte De Alimentacao

O UNO Q suporta duas entradas de alimentagdo: uma porta USB-C e uma entrada de 7-24 V CC. O USB-C VBUS e a
saida de 5V do buck de 7-24 V sdo combinados por diodo OR no barramento de 5V do sistema (5V_SYS).

5vV_SYS fornece o PM4125 PMIC (PMIC1) em USB_IN. O LDO L15A do PMIC fornece o trilho de 1,8 V
(VREG_L15A_1P8V) e alimenta os bancos de E/S do SoC, ANX7625 DVDD18, légica digital Wi-Fi® e os shifters de nivel
integrados. O trilho de 1,8 V também esta disponivel em JMISC. A partir de 5V_SYS, um buck gera o PWR_3P8V (3,8
V) reservado para o design do sistema e recursos futuros. Um segundo regulador buck gera PWR_3P3V para o
STM32U585, o ANX7625 (trilhos de 3,3 V), o dominio Wi-Fi® de 3,3 V e os pinos do conector de 3,3 V.

Um MOSFET de canal P protegido (Q2801) pode fornecer USB VBUS a partir de 5V_SYS quando a placa funciona
como um host USB/OTG. O VCOIN alimenta apenas o relégio em tempo real do PMIC e ndo alimenta os dominios
Linux ou MCU.O VBAT liga-se ao PWR_3P8V e esta reservado para o design do sistema e funcionalidades futuras.
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MCU LED: D27401 / D27402

LED_MATRIX: D27601..D27104

= LEDs RGB (controlados por Linux): Dois LEDs tricolores sdo acionados pelo processador de aplicativos
Qualcomm Dragonwing™ QRB2210 e expostos via /sys/class/leds/.

LED RGB 1 (D27301): canais: vermelho:usuario — GPIO_41, verde:usuario — GPIO_42, azul:usuario —
GPIO_60.

= LED RGB 2 (D27302): canais: vermelho:panico — GPIO_39, verde:wlan — GPIO_40, azul:bt — GPIO_47.

Por predefinicdo, o LED RGB 2 indica o estado do sistema, PANIC, WLAN e BT, mas também pode ser
controlado pelo utilizador. A frequéncia PWM é de aproximadamente 2 kHz para transi¢des de cor suaves.

= LEDs RGB (controlados por MCU): Dois LEDs tricolores sdo acionados pelo STM32U585.

= LED RGB 3 (D27401): LED3_R — PH10, LED3_G — PH11, LED3_B — PH12.
= LED RGB 4 (D27402): LED4_R — PH13, LED4_G — PH14, LED4_B — PH15.

Os LEDs RGB sao ativos baixos, o que significa que se acendem quando acionados para a légica "0'.

= Matriz LED (D27001..D27104): Matriz LED monocromatica azul 8 x 13 (104 pixels) acionada pelo STM32U585.
Exibe o logétipo de inicializagdo por aproximadamente 20 a 30 segundos durante a inicializagdo do Linux. O
acesso a matriz antes da conclusdo da inicializagdo pode interferir na operacao do MCU.

= LED de alimentagdo (D27201): Indicador verde ligado ao trilho de 3,3 V e aceso sempre que a placa é
alimentada.
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Uma MPU (unidade de microprocessador) é um processador de aplicativos de alto desempenho projetado para
executar um sistema operacional completo e software complexos. Uma MCU (unidade de microcontrolador) é um
controlador pequeno e com baixo consumo de energia, focado em temporizacdo rapida e precisa para E/S e
controle. O UNO Q combina ambos para emparelhar a computacdo ao nivel do sistema operativo com um controlo
responsivo e critico em termos de tempo numa placa Unica e comunicar através do Bridge, uma camada RPC

implementada em ambos os lados.

O Qualcomm® Dragonwing™ QRB2210 é um Arm® Cortex®-A53 quad-core que executa o sistema operativo
Debian Linux. A sua E/S opera a 1,8 V e lida com midia de alta velocidade e politica Type-C/PD.

= Dominio de tensdo: 1,8 V para MPU (SoC) GPIO e interfaces de alta velocidade

= Comanda JMEDIA: camera MIPI-CSI-2 e pistas de exibi¢do MIPI-DSI

= Comanda 1,8 V MPU GPIO e terminais de audio em JMISC (conector de tensao mista)
= USB-C: troca de fungbes e negocia¢do PD (solicita5V /3 A)

= Saida DisplayPort via ANX7625 integrado (converte MIPI-DSI para DP Alt-Mode)

O STMicroelectronics® STM32U585 é um Arm® Cortex®-M33 que executa o Arduino Core no Zephyr OS. Ele
fornece temporizagdo rapida e precisa para tarefas de controlo e conectores de E/S de 3,3 V.

= Dominio de tensdo: 3,3V para GPIO e analégico (VREF+ = 3,3 V)
= Gerencia ADC, PWM, CAN, matriz LED, temporizadores
= Lida com conectores de 3,3 V: JDIGITAL, JANALOG, JSPI, Qwiic

O JMISC lida com ambos os dominios: linhas MPU de 1,8 V ficam ao lado de sinais MCU de 3,3 V (por exemplo, PSSI,
SDMMC1, TRACE, 1°C4) e analdgico/audio. Verifique os niveis de tensdo ao conectar carrier ou légica externa.
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O Qualcomm® Dragonwing™ QRB2210 (MPU) e o STM32U585 (MCU) comunicam através da Arduino Bridge, uma
camada de Chamada de Procedimento Remoto (RPC) baseada em software implementada tanto no lado Linux
como no lado MCU. A Bridge fornece uma API| orientada a servicos que permite que qualquer um dos
processadores exponha servi¢os para o outro chamar, ao mesmo tempo que suporta notificagdes unidirecionais
para eventos assincronos. Ela gerencia o encaminhamento de mensagens entre processadores e acomoda varios
transportes fisicos. Através da sua API, a Bridge permite chamadas de fun¢do seguras, permitindo que sketches de
microcontroladores invoquem servicos Linux e recebam respostas estruturadas, ou enviem dados através de
notificacdes.

Se for necessario um indicador de hardware para uma placa carrier ou l4gica externa, o firmware pode dedicar um
GPIO MPU de 1,8 V no JMISC ou um GPIO JCTL disponivel como saida pronta ou de ativagdo. Este sinal pode ser
recebido num GPIO MCU através de circuitos compativeis com o nivel, tais como um deslocador de nivel ou uma
configuragdo de dreno aberto com um resistor pull-up. O firmware define a funcdo exata deste sinal.
Alternativamente, a atividade no transporte selecionado (USB CDC, UART ou SPI) pode servir como fonte de
ativacdo quando o MCU esta no modo de suspensado

Os sinais GPIO do MPU operam no dominio de baixa tensdo do processador da aplicagao (1,8 V). Certifique-
se de que qualquer ligacdo ao microcontrolador seja compativel com o nivel da sua tensdo de E/S (3,3 V). Por
exemplo, utilize um nivelador ou uma configuragao de dreno aberto com um pull-up para a tensdo de E/S do
microcontrolador.
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O UNO Q fornece aceleragdao de hardware para graficos 3D e codificagao/decodificacdo de video através da GPU
Adreno 702 integrada, operando a 845 MHz.

A GPU Adreno 702 fornece renderizagdo de graficos 3D acelerada por hardware através de controladores Mesa de
codigo aberto. As aplicagdes podem aceder a aceleracdo da GPU através de APIs graficas padrdo, incluindo
OpenGL, OpenGL ES, Vulkan e OpenCL.

API grafica Controlador | Suporte de hardware | Versao atual do controlador | Nome do dispositivo
Desktop OpenGL | freedreno - 3.1 FD702

OpenGL ES freedreno 3.1 3.1 FD702

Vulkan turnip 1.1 1.0.318 Turnip Adreno (TM) 702
OpenCL Mesa 2.0 2.0 -

A GPU Adreno 702 apresenta uma arquitetura de memdria unificada, partilhando a RAM do sistema com a CPU
para transferéncia de dados. Suporta enderecamento de meméria de 64 bits e oferece recursos de renderizagdo
direta para um desempenho grafico ideal.

Parametro Especificagdo
Frequéncia do relégio 845 MHz
Arquitetura de meméria Unificada (partilhada com a RAM do sistema)
Memoéria de video disponivel 1740 MB
Enderecamento de memdria 64 bits

Renderiza¢do direta Sim

Tamanho maximo da textura 2D 16384 x 16384 pixels
Tamanho maximo da textura 3D 20483 voxels
Tamanho maximo do mapa cubico 16384 x 16384 pixels
Linguagem de sombreamento OpenGL (GLSL) 1.40

Linguagem de sombreamento OpenGL ES 3.10 ES

A pilha grafica Mesa oferece suporte para extensdes e recursos OpenGL padrdo. Aplicagdes que utilizam OpenGL,
OpenGL ES ou Vulkan utilizardo automaticamente a aceleracdo de hardware sem configuracao adicional. Utilitarios
graficos padrdo, como mesa-utils e vulkan-tools, funcionam imediatamente no UNO Q.

Observagdo: Os controladores OpenGL e Vulkan estao disponiveis através dos controladores Mesa de cédigo
aberto freedreno (OpenGL/OpenGL ES) e turnip (Vulkan), proporcionando transparéncia e suporte da
comunidade. Embora o hardware Adreno 702 seja compativel com Vulkan 1.1, a implementacdo atual do
controlador oferece Vulkan 1.0.318. Ndo ha exemplos especificos do UNO Q para OpenGL ou Vulkan. No
entanto, os utilitarios padrdo do Mesa e os exemplos do projeto Mesa podem ser usados como referéncia.
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A GPU Adreno 702 inclui codificadores e descodificadores de video de hardware dedicados acessiveis através da
APl v4L2 (Video4Linux2) através dos dispositivos /dev/video® e /dev/videol. A aceleracdo de hardware esta

disponivel para os seguintes codecs de video:

Codec Codificacdo Decodificacdo Elemento GStreamer
H.264 (AVC) Sim Sim v4l2h264enc / v4l2h264dec
H.265 (HEVQ) Sim Sim v4l2h265enc / v4l2h265dec
VP9 Ndo Sim v4|2vp9dec

O codificador e descodificador de video de hardware descarregam as tarefas de compressao e descompressdo da
CPU para hardware dedicado, permitindo um processamento de video em tempo real eficiente. Isto reduz o
consumo de energia do sistema e permite que a CPU se concentre na légica da aplicacdo. A aceleracdo de
hardware esta disponivel para resolu¢des de até 1920x1080 (Full HD), incluindo formatos comuns como 720p

(1280x%720).

A abordagem recomendada para aceder a aceleracdo de video por hardware é através do GStreamer, que fornece
uma interface de pipeline de alto nivel para os dispositivos V4L2. Os seguintes elementos do GStreamer fornecem
processamento de video acelerado por hardware:

Para decodificagdo H.264, o seguinte pipeline pode ser utilizado:

gst-launch-1.0 filesrc location=videos/xxxxx.mp4 \

I gtdemux name=demux demux.video _© ! queue ! h264parse ! v4l2h264dec \

| videoconvert ! autovideosink

Para a descodificacdo H.265, pode ser utilizado o seguinte pipeline:

gst-launch-1.0 filesrc location=videos/xxxxx.mp4 \

I qtdemux name=demux demux.video_© ! queue ! h265parse ! v412h265dec \

I videoconvert ! autovideosink

Para decodificacdo VP9, o seguinte pipeline pode ser utilizado:

gst-launch-1.0 filesrc location=videos/xxxxx.webm \

I matroskademux ! queue ! v412vp9dec \

I videoconvert ! autovideosink

Para codificagdo H.264, pode-se utilizar o seguinte pipeline:

gst-launch-1.0 videotestsrc num-buffers=30 \
I video/x-raw,width=1280,height=720,framerate=30/1 \
I v412h264enc ! h264parse | mpdmux ! filesink location=/tmp/output.mp4

Para codificagdo H.265, pode-se utilizar o seguinte pipeline:

gst-launch-1.0 videotestsrc num-buffers=30 \

| video/x-raw,width=1920,height=1080,framerate=30/1 \
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I v412h265enc ! h265parse ! mpdmux ! filesink location=/tmp/output.mp4

Para codificacdo e descodificagdo simultaneas, pode ser utilizado o seguinte pipeline:

gst-launch-1.0 -v videotestsrc num-buffers=1000 \
I video/x-raw,format=NV12,width=1280,height=720,framerate=30/1 \
I v412h264enc capture-io-mode=4 output-io-mode=2 ! h264parse \
I v412h264dec capture-io-mode=4 output-io-mode=2 ! videoconvert \

I autovideosink

Acesso para desenvolvedores: Os dispositivos de video V4L2 sdo acessiveis por meio de APIs padrdo do
Linux, permitindo a integracdo direta em aplicacdes C/C++ usando libv4l2 ou por meio de frameworks de
nivel superior, como GStreamer, FFmpeg ou OpenCV com suporte de backend V4L2.

O suporte a OpenCL 2.0 esta disponivel por meio da implementacdo Mesa, permitindo computacdo GPU de uso
geral (GPGPU) para tarefas de processamento paralelo, computacdo cientifica e opera¢des computacionais
intensivas. Os recursos OpenCL do Adreno 702 permitem transferir cargas de trabalho computacionais intensivas
da CPU para a GPU, melhorando o desempenho.
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Periféricos UNO Q

= |DIGITAL (A2) (JDIGITAL1) / JANALOG (A3) JANALOG1): GPIO de 3,3 V com suporte para entradas SPI, UART, CAN,
PWM e ADC. As entradas analdgicas sdo referenciadas a VREF+ no trilho de 3,3 V. A faixa de entrada valida é de
0V a VREF+. Alguns pinos do STM32U585 toleram 5 V no modo digital; no entanto, quando configurados como
ADC ou qualquer funcdo analdgica (como A0 a A5), eles ndo toleram 5V e ndo devem exceder vDD + 0,3 V.
Use condicionamento externo, como um divisor de tensdo ou buffer, para tensdes mais altas. Para A4/A5
quando usados como 12C3 (PC1/PCO0), use pull-ups apenas para 3,3 V. Além disso, ~D3 (PB0) usa uma estrutura
de E/S do tipo TT e é tolerante a 3,6 V; ndo é tolerante a 5V em nenhum modo, incluindo o digital.

= Conector QWIIC (A4) (QWIIC1): Barramento I°C adicional (I6gica de 3,3 V). Mapeia como PD13 (12C4_SDA) e PD12
(12C4_SCL). Garante compatibilidade plug-and-play com nés Modulino® e sensores e atuadores de terceiros.

= JSPI (A5) (JSPI1): Conector SPI de 3,3 V para periféricos que fornece sinais MOSI, MISO e SCLK, com sele¢do de
chip disponivel através de um pino GPIO em JDIGITAL/JMISC. Os pinos utilizam configura¢do do tipo
STM32U585 FT com MISO em PC2, MOSI em PC3 e SCK em PD1. S&o tolerantes a 5V como entradas ou em
dreno aberto, enquanto as saidas conduzem 3,3 V. Adicione mudanca de nivel se for necessario um limiar de
entrada de 5V ou sinaliza¢do bidirecional de 5 V. Inclui um pino de alimentacdo 5V_SYS.

= JMEDIA (B2) JMEDIA1): Sinais de camara e ecra de quatro vias no dominio de 1,8 V (MIPI-CSI-2 e MIPI-DSI).

= JMISC (B1) JMISC): Conector de fungdo mista que combina sinais MCU de 3,3 V e sinais MPU de 1,8 V. Fornece
barramento MCU PSSI (cdmara paralela), pinos de teste SDMMC1, TRACE, 12C4, MCO/CRS_SYNC e pinos
analégicos OPAMP1. Além disso, ele divide o dudio (Mic2, Headphone L/R+REF, LineOut P/M, Earpiece P/R,
HS_DET) e os trilhos de alimentacdo (+3V3, +5V_USB, +1V8, VBAT e VCOIN para uso do sistema). Observe os
dominios de tensdo: os pinos MCU sé&o 3,3V, os GPIO MPU sdo 1,8 V.
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= JCTL (A1) (JCTL1): Pinos do modo de inicializacao, reinicializagdo e sinais de ativacao de baixa poténcia (l6gica de

1,8 V).

SE4 UART ¢ a consola do sistema (shell UART). E separada dos UARTs da aplicacdo e n&do deve ser reutilizada para
E/S do utilizador. Opera no dominio de E/S de 1,8 V da MPU.

N&o utilize as linhas Qualcomm Dragonwing™ QRB2210 reservadas para I2C, JMEDIA CCl (Camera Control Interface)
ou MI2S0 (barramento de dudio I?S) como E/S de uso geral. Estes sinais sdo dedicados a interface, operama 1,8V e
estdo reservados na arvore de dispositivos Linux. Os conectores expdem-nos apenas para essas fung¢des.

35.1 JMISC (B1) (IMISC1) - Mapa De Pin

Pin | Designagdo :;:23 /SoC Dominio Notas
1 | MCU_PSSI_DO PC6 3,3V MCU PSSI DO
2 | MCU_SDMMC1_CMD | PD2 3,3V MCU SDMMC1 CMD / teste
3 | MCU_PSSI_D1 PC7 3,3V MCU PSSI D1
4 | MCU_TRACE_CLK PE2 3,3V MCU Reldgio de rastreamento
5 | MCU_PSSI_D2 PC8 3,3V MCU PSSI D2
6 | MCU_TRACE_DO PE3 3,3V MCU Dados de rastreamento O
7 | MCU_PSSI_D3 PC9 3,3V MCU PSSI D3
8 | MCU_TRACE_D2 PE5 3,3V MCU Dados de rastreamento 2
9 | MCU_PSSI_D4 PE4 3,3V MCU PSSI D4

10 | MCU_TRACE_D3 PE6 3,3V MCU Dados de rastreamento 3

11 | MCU_PSSI_D5 P14 3,3V MCU PSSI D5

12 | MCU_PE7 PE7 3,3V MCU GPIO

13 | MCU_PSSI_D6 Pl6 3,3V MCU PSSI D6

14 | MCU_PES8 PES8 3,3V MCU GPIO

15 | MCU_PSSI_D7 P17 3,3V MCU PSSI D7

16 | MCU_I2C4_SCL PF14 3,3V MCU [2C4 SCL

17 | MCU_PSSI_PDCK PD9 3,3V MCU Relégio PSSI

18 | MCU_I2C4_SDA PF15 3,3V MCU [2C4 SDA

19 | MCU_PSSI_RDY P15 3,3V MCU PSSI pronto

20 | MCU_OPAMP1_VOUT | PA3 Analdgico OpAmp1 VOUT

21 | MCU_PSSI_DE PD8 3,3V MCU PSSI dados ativados

22 | MCU_OPAMP1_VINP | PAO Analégico OpAmp1 VINP

23 | MCU_MCO PA8 3,3V MCU Saida do relégio MCU

24 | MCU_OPAMP1_VINM | PA1 Analdgico OpAmp1 VINM

25 | MCU_CRS_SYNC PA10 3,3V MCU Sincronizagdo CRS

26 [ GND - Alimentagdo | Terra

27 | GND - Alimentagdo | Terra

28 | EAR P_R - Analdgico Audio auricular P_R

29 | MIC2_INP - Analégico Mic2 IN+

30 [ EAR_M_R - Analégico | Audio M_R

31 | MIC2_INM - Analégico Mic2 IN-

32 | LINEOUT_P - Analdgico Saida de linha P
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Pin | Designacao :;:2% /SoC Dominio Notas

33 | MIC2_BIAS - Analdgico Polarizagao do microfone 2

34 | LINEOUT_M - Analdgico Saida de linha M

35 [ GND - Alimentagdo | Terra

36 | HPH_L - Analdgico Auscultadores L

37 | SOC_GPIO_0_SEO - 1,8V MPU | SoC GPIO 0 (SE0)

38 | HPH_R - Analégico Auscultadores R

39 | SOC_GPIO_1_SEO - 1,8VMPU | SoC GPIO 1 (SE0)

40 | HPH_REF - Analégico REF dos auscultadores

41 | SOC_GPIO_2_SEO - 1,8VMPU | SoC GPIO 2 (SE0)

42 | HS_DET - Analégico Deteccdo de auscultadores

43 | SOC_GPIO_3_SEO - 1,8VMPU | SoC GPIO 3 (SE0)

44 | GND - Alimentagdo | Terra

45 | SOC_GPIO_86_SEO - 1,8VMPU | SoC GPIO 86 (SEO)

46 [ SOC_GPIO_98 - 1,8V MPU | SoC GPIO 98

47 | SOC_GPIO_82_SEO - 1,8VMPU | SoC GPIO 82 (SEO)

48 [ SOC_GPIO_99 - 1,8V MPU | SoC GPIO 99

49 [ SOC_GPIO_18 - 1,8VMPU | SoCGPIO 18

50 | SOC_GPIO_100 - 1,8V MPU | SoC GPIO 100

51 | SOC_GPIO_28 - 1,8VMPU | SoC GPIO 28

52 | SOC_GPIO_101 - 1,8V MPU | SoC GPIO 101

53 | +3V3 (OUT) - Alimentagdo | Saida de alimentagdo de 3,3V

54 | +5V_USB (OUT) - Alimentacdo | Saida de alimenta¢do de 5V

55 | +3V3 (OUT) - Alimentagdo | Saida de alimentagdo de 3,3V

56 | +5V_USB (OUT) - Alimentacdo | Saida de alimenta¢do de 5V

57 | +1V8 (ENTRADA) - Alimentac¢do | Entrada de 1,8 V

58 [ GND - Alimentagdo | Terra

59 [ VCOIN (ENTRADA) - Alimentagdo | Tensdo do sistema (PMIC RTC)
) . | Tensdo do sistema (reservada para o design do sistema

60 | VBAT (OUT) i Alimentagdo e funcionalidades futuras)

Nota: As linhas GPIO SoC no JMISC sdo dedicadas a interface (ndo sdo GPIO do fabricante). As MCU tém
I6gica de 3,3V, as MPU tém légica de 1,8 V e o daudio/microfone sdo analégicos.
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35.2 JMEDIA (B2) (JMEDIA1l) - Mapa De Pin

Pin | Designacdo Dominio Notas
1| GND Alimentagdo Terra
2 | GND Alimentagdo Terra
3 | MIPI_DSIO_CLK_M MIPI D-PHY Reldgio DSI -
4 | MIPI_DSIO_L1_P MIPI D-PHY DSl lanel +
5 | MIPI_DSIO_CLK_P MIPI D-PHY Reldgio DSI +
6 | MIPI_DSIO_L1_M MIPI D-PHY Pista DSI1 -
7 | GND Alimentagdo Terra
8 | GND Alimentagdo Terra
9 | MIPI_DSIO_L2_M MIPI D-PHY DSl lane2 -
10 | MIPI_DSIO_LO_P MIPI D-PHY DSl lane0 +
11 | MIPI_DSIO_L2_P MIPI D-PHY DSl lane2 +
12 [ MIPI_DSIO_LO_M MIPI D-PHY DSl lane0 -
13 | GND Alimentacdo Terra
14 | GND Alimentagdo Terra
15 | MIPI_DSIO_L3_M MIPI D-PHY DSl lane3 -
16 | SOC_CAM_MCLKO (GPI10_20) 1,8V MPU Relégio mestre da camara 0
17 | MIPI_DSIO_L3_P MIPI D-PHY DSl lane3 +
18 | SOC_CAM_MCLK1 (GPIO_21) 1,8V MPU Relégio mestre da camara 1
19 | GND Alimentagdo Terra
20 | GND Alimentagdo Terra
21 | CSIO_CO_LNO_M MIPI D-PHY CSI0 dados0 -
22 | CCI_I2C_SDA1 (GPIO_29) 1,8V MPU Controlo da cdmara I°C SDA1
23 | CSI0_BO_LNO_P MIPI D-PHY Dados CSI00 +
24 | CCI_I12C_SCL1 (GPIO_30) 1,8V MPU Controlo da cdmara I°C SCL1
25| GND Alimentagdo Terra
26 | GND Alimentag¢do Terra
27 | CSIO_B1_LN1_M MIPI D-PHY Dados CSIOT -
28 | CSI1_B2_LN3_P MIPI D-PHY Dados CSI13 +
29 | CSIO_AT_LN1_P MIPI D-PHY Dados CSIO1 +
30 | CSI1_C2_LN3_M MIPI D-PHY Dados CSI13 -
31 | GND Alimentacdo Terra
32 | GND Alimentagdo Terra
33 | CSIO_AQ_CLK_M MIPI D-PHY CSIO clock -
34 | CSIT_C1_LN2_P MIPI D-PHY CSI1 data2 +
35 | CSIO_NC_CLK_P MIPI D-PHY Reldgio CSIO +
36 | CSI1_A2_LN2_M MIPI D-PHY Dados CSI12 -
37 | GND Alimentacdo Terra
38 | GND Alimentacdo Terra
39 | CSIO_A2_LN2_M MIPI D-PHY CSI0 dados2 -
40 | CSIM_NC_CLK_P MIPI D-PHY CSI1 relégio +
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Pin | Designacao Dominio Notas

41 [ CSIO_C1_LN2_P MIPI D-PHY Dados CSI02 +

42 | CSI1_A0_CLK_M MIPI D-PHY Relégio CSIT -

43 | GND Alimentacdo Terra

44 | GND Alimentagdo Terra

45 | CSI0_C2_LN3_M MIPI D-PHY CSI0 dados3 -

46 | CSIT_A1_LN1_P MIPI D-PHY CSI1 dados1 +

47 | CSI0_B2_LN3_P MIPI D-PHY Dados CSIO 3 +

48 | CSI1_B1_LN1_M MIPI D-PHY Dados CSI1 1 -

49 | GND Alimentacdo Terra

50 [ GND Alimentac¢do Terra

51 | CCI_I2C_SCLO (GPIO_23) 1,8V MPU Controlo da cdmara I?C SCLO
52 | CSI1_BO_LNO_P MIPI D-PHY Dados CSI10 +

53 | CCI_I2C_SDAO (GPIO_22) 1,8V MPU Controlo da camara I°C SDAO
54 | CSI1_CO_LNO_M MIPI D-PHY Dados CSI10 -

55 | GND Alimentacdo Terra

56 [ GND Alimentac¢do Terra

57 | VIN (IN) Alimentacdo Entrada 7-24 V

58 | +3V3 (OUT) Alimentag¢do Saida de alimenta¢do de 3,3V
59 [ VIN (IN) Alimentacdo Entrada de 7-24V

60 | +3V3 (OUT) Alimentag¢do Saida de alimenta¢do de 3,3V

Observacdo: as pistas MIPI CSI/DSI sdo pares diferenciais D-PHY e nao E/S de uso geral. As linhas de controle
(CCI_I2C_*, SOC_CAM_MCLK*) sdo do dominio MPU de 1,8 V. VIN no JMEDIA é a entrada bruta de 7-24 V

(apenas alimentacao).
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35.3 Qwiic (A4) (QWIIC1) - Mapa De Pin

Pin | Designacao Rede/Func¢do Dominio Notas
1| GND Terra Alimentagdo -
2 | +3V30UT PWR_3P3V Alimentag¢do Alimentagdo para dispositivos Qwiic
3 [ SDA PD13 (12C4_SDA) 33V -
4| SCL PD12 (12C4_SCL) 33V -

35.4 JSPI (A5) (JSPI1) - Mapa De Pin

Pin | Designacao Rede/Fungdo Dominio Notas
1| MISO PC2 (SPI2_MISO) 33V -
2| +5Vv 5V_USB_VBUS Alimentag¢do Apenas alimentagao
3| SCK PD1 (SPI2_SCK) 33V -
4 | MOSI PC3 (SPI2_MOSI) 33V -
5| RESET MCU_NRST 33V -
6 | GND Terra Alimentag¢do -

35.5 JCTL (A1) (JCTL1) - Mapa De Pin

Pin | Designacdo Rede/Funcao Dominio Observagoes

1| GND Terra Alimentagao | -

2 | USB_BOOT Bootstrap 1,8V -

3 [ VOL_DOWN GPIO_36 1,8V GPIO

4 | SOC_SE4_TX Console UART TX (SE4) 1,8V Console do sistema
5| VOL_UP GPIO_96 1,8V GPIO

6 | SOC_SE4_RX Console UART RX (SE4) 1,8V Console do sistema
7 | GND Terra Alimentagdo | -

8 | PMIC_RESET Reinicializacdo PM4125 1,8V -

9 | +1v8 OUT VREG_L15A_1P8V Alimentac¢do | Referénciade 1,8V

10 | VBUS_DISABLE | Desativagao do interruptor de alimentagao VBUS | 1,8V Controla o caminho VBUS
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35.6 JDIGITAL (A2) (JIDIGITAL1) - Mapa De Pin
. . Pino -
Pino | Designac¢ao Fung¢des Dominio Notas
MCU
- USART1_RX
1| DO PB7 33V UART
- TIM4_CH2
- USART1_TX
2| D1 PB6 33V UART
- TIM4_CH1
3(D2 PB3 -TIM2_CH2 33V -
- OPAMP2_OUTPUT
4| ~D3 PBO 33V PWM / ndo é tolerantea 5V
-TIM3_CH3
- FDCAN1_TX
5| D4 PA12 33V -
-TIM1_ETR
- FDCAN1_RX
6| ~D5 PA11 33V PWM
-TIM1_CH4
7 | ~D6 PB1 -TIM3_CH4 33V PWM
8| D7 PB2 - TIM8_CH4N 33V -
9 | D8 PB4 - TIM3_CH1 33V -
10 | ~D9 PB8 - TIM4_CH3 33V PWM
- SPI2_SS (Selegao de
11 [~D10 PBY Chip) 33V PWM
-TIM4_CH4
- SP12_MOSI
12 | ~D11 PB15 33V PWM
-TIM1_CH3N
- SPI12_MISO
13| D12 PB14 33V -
-TIM1_CH2N
- SPI2_SCK
14 | D13 PB13 33V -
-TIMT_CH1N
15| GND - -Terra Alimentacdo | -
16 | AREF i - Referéncia analégica i Pino de referéncia analdgica (ndo é um
GPIO)
-12C2_SDA
17 | D20 PB11 33V -
-TIM2_CH4
-12C2_sCL
18 | D21 PB10 33V -
-TIM2_CH3
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Todas as linhas do JDIGITAL operam com légica de 3,3 V. A maioria dos pinos usa uma estrutura de E/S do
tipo FT e tolera 5V como entrada. O D3 (PB0) usa uma estrutura de E/S do tipo TT e tolera apenas 3,6 V; ndo

apliques 5V a este pino em nenhum modo.

35.7 JANALOG (A3) (JANALOG1) - Mapa De Pin

Pin de . .
Pin | Designacao Funcdes Dominio Notas
ghas rede/MCU s
1| BOOT MCU_BOOTO - Bootstrap 33V -
> | 1orEF PWR_3P3V - Referéncia Fje tensdo de E/S Alimentacio Apena§ saida; ndo
(espelha o trilho de 3,3 V) retroalimentar
3 | RESET MCU_NRST - Reinicializacdo da MCU 3,3V -
4 | +3V3 0UT PWR_3P3V - Alimentacao de 3,3V Alimentagdo | -
+5V USB . - . - . -
5 VBUS 5V_USB_VBUS | - Alimentagdo de 5V (passagem) Alimenta¢do | Apenas alimentacdo
6 | GND GND -Terra Alimentagdo |-
7 | GND GND -Terra Alimenta¢do |-
8 | VININ DC_IN - Entrada de 7-24 V Alimenta¢do | Apenas alimentacao
- Entrada ADC
Analdgico / ADC direto / ndo
9|A0/D14 PA4 - DACO 33V tolerantea 5V
-TIM2_CH1
- Entrada ADC
Analdgico / ADC direto / ndo
10 | A1 /D15 PAS5 - DAC1 33V tolerante a 5 V
-TIM3_CH1
- Entrada ADC
Analégico /
11 | A2/D16 PAG6 - OPAMP2_INPUT+ 3n3avog|co
-TIM3_CH2
- Entrada ADC , .
Analdgico /
12 | A3/D17 PA7 -
33V
- OPAMP2_INPUT-
- Entrada ADC
Analdgico /
13 |1 A4/D18 PC1 -12C3_SDA -
3,3V
- LPTIM1_CH1
- Entrada ADC
Analégico /
14 |A5/D19 | PCO -12¢3.sCL natogico i
3,3V
- LPTIM1_IN1
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A0 (PA4) e A1 (PA5) sédo entradas ADC diretas do STM32U585 referenciadas a VREF+. Elas ndo sdo tolerantes a
5 V. A faixa de entrada valida é @-VREF+ (=3,3 V). O maximo absoluto no pino é vbD + 0,3 V,
aproximadamente 3,6 V. Acima deste nivel, os diodos de protecdo internos do MCU come¢am a conduzir. O
conector também fornece pinos de alimentacdo 5V_SYS e PWR_3P3V, que se destinam apenas a alimentagao.
Ndo aplique 5V a A0 ou A1. O IOREF esta ligado ao trilho de 3,3 V (PWR_3P3V) e é fornecido como
referéncia/saida para blindagens. Ndo deve ser utilizado para alimentar energia de volta a placa.

USB-C: USB 3.1 com capacidades de troca de fun¢des. Modo alternativo DisplayPort através da ponte ANX7625
DSl-para-DP. Os pares diferenciais SuperSpeed do conector sao partilhados entre o modo alternativo DP e os
dados USB 3.1. Quando o modo alternativo DisplayPort estd ativo, a velocidade dos dados USB é reduzida.

Camara: Quatro vias MIPI-CSI-2 (1,8 V 1/0).

Ecra: MIPI-DSI de quatro vias para ANX7625 para DisplayPort Alt-Mode em USB-C. Ao operar no modo Single-
Board Computer (SBC), a placa suporta ecrds Full HD (1920 x 1080p) com resolugdo ideal de 1280 x 720p.

Wireless: Wi-Fi® de banda dupla (802.11a/b/g/n/ac) e Bluetooth® 5.1 num mddulo partilhado.
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O Arduino App Lab [1] é um editor unificado que cria e executa projetos em ambos os processadores da placa. Um
projeto é um App que pode incluir:

= Um programa Python® que é executado no sistema Linux (Qualcomm Dragonwing™ QRB2210)

= Um sketch Arduino que é executado no microcontrolador (MCU) (STM32U585)

= Brick opcional (servigos pré-empacotados, como modelos de IA, servidores web ou clientes API) que sao
implementados juntamente com a App (também executados no sistema Linux).

Os aplicativos utilizam o Bridge para trocar dados entre o lado Linux e o microcontrolador.

O Arduino App Lab pode ser instalado no seu PC ou executado diretamente no UNO Q no modo Computador de
Placa Unica. Para esta configuracdo, recomenda-se a variante LPDDR4X de 4 GB do UNO Q para garantir memoria
suficiente para uma operacdo estavel e aplicagdes que exigem muitos recursos. Para utilizar a placa:

= |nicie um exemplo pronto a utilizar no Arduino App Lab, personalize-o de acordo com as suas necessidades ou
crie uma nova App a partir do zero utilizando o editor integrado.

= Pressione o botdo Run no Arduino App Lab [1].

= O editor cria 0 componente Linux, grava o sketch da MCU, implementa qualquer Brick selecionado e inicia tudo
na placa.

= Qs registos de ambos os lados estdo disponiveis no editor e pode iterar sem sair do Arduino App Lab.

Para a primeira configuracao:

1. Instale o Arduino App Lab [1], inicie-o e conecte o UNO Q, utilize um cabo de dados USB-C para o modo
hospedado no PC ou simplesmente ligue a placa para o modo SBC.

2. A placa verificard automaticamente se ha atualizagdes. Se houver atualiza¢des disponiveis, sera solicitado
que as instale. Quando a atualizagdo estiver concluida, o Arduino App Lab [1] precisara ser reiniciado.

3. Durante a primeira configuracdo, sera solicitado que fornega um nome e uma palavra-passe para o
dispositivo. Também sera solicitado que forneca as credenciais Wi-Fi® da sua rede local.

4. Para testar a placa, navegue até um aplicativo de exemplo na secdo "Examples" do Arduino App Lab[1] e
clique no botdo "Run" no canto superior direito. Vocé também pode criar um novo aplicativo na se¢do
"App".

5. O status do App pode ser monitorado na guia do console do App.

Observagdo: No modo Hospedado no PC, é necessaria uma conexdo de dados USB para a configuracdo
inicial. Posteriormente, é possivel utilizar o destino Rede através da LAN (SSH). No modo Computador de
placa unica (SBC), ndo é necessario um link de dados USB para a configuracao, basta ligar a placa e utilizar o
destino Rede assim que ela se juntar a sua rede. Para periféricos no modo SBC (teclado, rato, camara USB,
microfone), utilize um dongle USB-C com capacidade de fornecimento de energia externa. Quando o
DisplayPort Alt-Mode esta ativo, a velocidade dos dados USB é reduzida.
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Utilize uma fonte e um cabo USB-C de 5V /3 A ou alimente a partir dos pinos de 5V ou VIN, conforme especificado
na seccao de alimentag¢do de entrada (USB-C é apenas 5V /VIN é 7-24 V).

A primeira inicializagdo normalmente leva de 20 a 30 segundos enquanto o Linux é iniciado. Aguarde a
sequéncia do LED de inicializacdo ou a animacdo da matriz de LED terminar antes de interagir com a placa.

Bricks sdo blocos de construcdo modulares no Arduino App Lab que permitem ampliar a sua App sem precisar
escrever toda a infraestrutura subjacente. Cada Brick encapsula funcionalidades prontas, como integracdo de
sensores, modelos de IA, bases de dados ou interfaces de utilizador, que podem ser inseridas em um projeto. Os
Bricks tipicos fornecem:

= Um modelo de IA (por exemplo, classificacdo de objetos ou detegdo de palavras-chave)
= Uma interface de utilizador web ou servigo REST API
= Uma integracdo com uma fonte de dados externa

Os Bricks sao implementados juntamente com a App e geridos pelo lado Linux. O fluxo de trabalho tipico é:

1. Crie um App no Arduino App Lab.

2. Selecione qualquer Brick que o App deva utilizar.

3. Adicione o seu cédigo Python® (Linux) e/ou o seu sketch Arduino (MCU).

4. O Brick precisa ser importado para o seu ficheiro ‘'main.py" e inicializado seguindo a APl do Brick.

5. Pressione Run para implementar a aplicagdo Linux, atualizar a MCU e iniciar a sua aplicagdo juntamente
com os seus Brick.

6. A ferramenta Bridge lida com a troca de dados entre o Linux e o MCU.

Enquanto uma aplicagdo esta vinculada e em execucdo, as interfaces USB podem estar ocupadas pelo
sistema. Utilize o Arduino App Lab [1] para implementar e monitorizar. Para utilizar ferramentas CLI externas
via USB, interrompa a aplicagao ou desconecte a placa.
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Vamos programar o UNO Q com o classico "Hello World" do Arduino - o exemplo Blink LED. 1sso ajuda a verificar se
a placa esta conectada corretamente ao Arduino App Lab.

1. Abra o Arduino App Lab. Ele inicia na seccao Examples.

2. Se ndo estiver a utilizar o modo de computador de placa Unica, conecte o UNO Q ao seu PC.
3. Abra Blink LED. Reveja as notas do exemplo para ver como o App funciona.

4. Clique em Run e aguarde a conclusao do upload.

Agora deve ver o canal vermelho do LED RGB integrado acender por um segundo e, em seguida, apagar por um
segundo, repetidamente. O LED é acionado pelo microcontrolador STM32U585 através do Arduino sketch.

Pode comecar com um App em branco ou utilizar um exemplo existente. Para o primeiro uso, recomenda-se o
exemplo Hello World para aprender a estrutura basica.

Sempre que executa uma aplicacdo, o sketch do microcontrolador é compilado e a aplicagcdo Python® é
iniciada no sistema Linux. Dependendo da complexidade, isso pode demorar até um minuto.

Abra o Console no App Lab. Existem trés guias:

= |nicializagdo: registos da sequéncia de inicializac¢do, incluindo compilagdo do MCU e implementagdo do Linux
= Principal (Python®): saida do aplicativo Python® (print())
= Sketch (Microcontrolador): saida serial do Arduino sketch(Serial.println())

Uma aplicagdo pode ser iniciada com sucesso, mas ainda assim apresentar problemas de tempo de execugao.
Verifique se ha erros no log do Python®. Se ocorrer um erro de compilagdo do sketch, o inicio sera abortado.
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O UNO Q inclui um botéo liga/desliga JBTN1) que pode ser utilizado para reiniciar a placa.

Power Button

Botédo de alimentagdo do UNO Q

Pressione longamente (> 5 s): reinicia o sistema Linux (MPU). Isso ndo corta a energia da placa.

Observagdo: uma reinicializagdo com pressdo longa reinicia o ambiente Linux e pode interromper os App em
execucao. Salve o trabalho e garanta o encerramento seguro dos processos externos, quando aplicavel. A
placa inicializa automaticamente quando a energia é fornecida. Ndo é necessario pressionar o botdo para
uma inicializagdo normal.

Explore projetos da comunidade no Project Hub [3], navegue pela Biblioteca de Referéncia [4] para APIs suportadas
e encontre acessérios como sensores Qwiic, UNO Shield e placas carrier na Arduino Store [5].
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A placa mede 68,58 mm x 53,34 mm, com as partes inferiores mantidas abaixo de 2 mm para que a placa possa ser
empilhada em bases de carrier. O contorno e o padrao de orificios seguem e sdo compativeis com o formato UNO.

3mm 8.5 mm
AR
1 mm 2x3.01 mm
10.18 mm 8.53 mm
68.58 mm
15.24 mm 2x 2.54 mm
0.73 mm i 2.05 mm 2x1.02 mm i smm
6.4 mm| |§| e ",
a2 8 17.78 mm T
3.88mm O |:|
= g
3| \4xR16mm 53.34 mm
38.5 mm|
D |:| 7.62 mm 2x 2.5 mm
2x2.54 mm — 1
\t}
D- aN =
2x 3.6 mm x 45°
13.97 mm 7.43 mm 2x 1.3 mm
12.45 mm
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Maintain a minimum separation distance of 20 cm between the device and the user during operation. The 5 GHz

frequency band may be subject to operational restrictions depending on the country of use.
Bulgarian (BG):

MoaabpKariTe MUHUMaNHO pa3cTtosiHMe oT 20 CM MeXAy YCTPOKCTBOTO 1 NoTpebutens no BpemMe Ha paborTa.
YecTtoTHaTa neHTa 5 GHz moxe Aa 6bae 06ekT Ha orpaHuYeHns 3a U3Mnoi3BaHe B 3aBMCMMOCT OT AbpiKaBaTa.

Croatian (HR):

Odrzavajte minimalnu udaljenost od 20 cm izmedu uredaja i korisnika tijekom rada. Frekvencijski pojas od 5 GHz
moZe podlijegati ograni¢enjima ovisno o zemlji uporabe.

Czech (CS):

Udrzujte minimalni vzdalenost 20 cm mezi zafizenim a uzivatelem béhem provozu. PA4smo 5 GHz mUze podléhat
provoznim omezenim v zavislosti na zemi pouziti.

Danish (DA):

Oprethold en minimumsafstand pa 20 cm mellem enheden og brugeren under drift. 5 GHz-bandet kan vaere
underlagt driftsmaessige begransninger afhaengigt af brugslandet.

Dutch (NL):

Houd tijdens gebruik een minimale afstand van 20 cm tussen het apparaat en de gebruiker aan. De 5GHz-band kan
onderhevig zijn aan gebruiksbeperkingen afhankelijk van het land van gebruik.

Estonian (ET):

Hoidke seadme ja kasutaja vahel té6tamise ajal vahemalt 20 cm kaugust. 5 GHz sagedusribale vdivad kehtida
kasutuspiirangud soltuvalt kasutusriigist.

Finnish (FI):

Pida laitteen ja kayttajan valilla vahintaan 20 cm etdisyys kayton aikana. 5 GHz taajuuskaistaan voi kohdistua

kayttorajoituksia kayttdmaasta riippuen.
French (FR):

Maintenez une distance minimale de 20 cm entre I'appareil et l'utilisateur pendant son fonctionnement. La bande
de fréquences 5 GHz peut étre soumise a des restrictions d'utilisation selon le pays.

German (DE):

Halten Sie wahrend des Betriebs einen Mindestabstand von 20 cm zwischen dem Gerat und dem Benutzer ein. Das
5-GHz-Frequenzband kann je nach Einsatzland Nutzungsbeschrankungen unterliegen.

Greek (EL):

Alatnpeite eAaylotn andotacn 20 cm peta&l TG CUOKEUNG KAl TOU Xpriotn Katd tn Asttoupyia. H {wvn
OUXVOTHTWVY 5 GHz eVSEXETAL VA UTIOKELTAL OE TIEPLOPLOPOUG avAAoya HE TN Xwpd XProng.
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Hungarian (HU):

A mUkddés soran tartson legaldbb 20 cm tavolsagot az eszkdz és a felhasznald kozott. Az 5 GHz-es frekvenciasdv
hasznalata orszagtol fugg8en korlatozott lehet.

Irish (GA):

Coinnigh ar a laghad fad 20 cm idir an gléas agus an t-Usaideoir le linn Usaide. D'fhéadfadh srianta oibritichain a
bheith ar an mbanda miniciochta 5 GHz ag brath ar an tir.

Italian (IT):

Mantenere una distanza minima di 20 cm tra il dispositivo e I'utente durante il funzionamento. La banda di
frequenza a 5 GHz puod essere soggetta a restrizioni operative a seconda del paese.

Latvian (LV):

Uzturiet vismaz 20 cm attalumu starp ierici un lietotaju darbibas laika. 5 GHz frekvencu joslai var bat izmantoSanas
ierobezojumi atkariba no valsts.

Lithuanian (LT):

Naudojimo metu laikykite bent 20 cm atstuma tarp jrenginio ir naudotojo. 5 GHz dazniy juostai gali bati taikomi

naudojimo apribojimai priklausomai nuo 3alies.
Maltese (MT):

Zomm distanza minima ta’ 20 cm bejn l-apparat u l-utent waqt |-uzu. ll-medda tal-frekwenza 5 GHz tista’ tkun
soggetta ghal restrizzjonijiet skont il-pajjiz.

Polish (PL):

Podczas pracy zachowaj minimalng odlegto$¢ 20 cm miedzy urzadzeniem a uzytkownikiem. Pasmo czestotliwosci 5
GHz moze podlegac ograniczeniom w zaleznosci od kraju uzytkowania.

Portuguese (PT):

Mantenha uma distancia minima de 20 cm entre o dispositivo e o utilizador durante o funcionamento. A banda de
frequéncia de 5 GHz pode estar sujeita a restri¢des de utilizagdo dependendo do pais.

Romanian (RO):

Mentineti o distanta minima de 20 cm intre dispozitiv si utilizator in timpul functionarii. Banda de frecventa de 5
GHz poate face obiectul unor restrictii in functie de tara de utilizare.

Slovak (SK):

Pocas prevadzky dodrziavajte minimalnu vzdialenost 20 cm medzi zariadenim a pouZivatelom. Pasmo 5 GHz méze
podliehat prevadzkovym obmedzeniam v zavislosti od krajiny pouZitia.

Slovenian (SL):

Med delovanjem ohranjajte najmanj 20 cm razdalje med napravo in uporabnikom. Pas frekvenc 5 GHz je lahko
omejen glede na drzavo uporabe.

Spanish (ES):
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Mantenga una distancia minima de 20 cm entre el dispositivo y el usuario durante su funcionamiento. La banda de

frecuencia de 5 GHz puede estar sujeta a restricciones segun el pais de uso.

Swedish (SV):

Hall ett minsta avstand pa 20 cm mellan enheten och anvandaren under drift. 5 GHz-bandet kan vara féremal for
driftbegransningar beroende pa anvandningsland.

CE

Europe - EU Declaration of Conformity

Cesky [Czech]

Arduino S.r.I timto prohladuje, Ze tento Radiolan je ve shodé se zdkladnimi poZadavky a
dalSimi pfislusnymi ustanovenimi smérnice 2014/53/EU.

Dansk [Danish]

Undertegnede Arduino S.r.| erkleerer herved, at falgende udstyr Radiolan overholder de
vaesentlige krav og gvrige relevante krav i direktiv 2014/53/EU.

Deutsch
[German]

Hiermit erklért Arduino S.r.| dass sich das Gerét Radiolan in Ubereinstimmung mit den
grundlegenden Anforderungen und den Ubrigen einschlagigen Bestimmungen der Richtlinie
2014/53/EU befindet.

Eesti [Estonian]

Kaesolevaga kinnitab Arduino S.r.| seadme Radiolan vastavust direktiivi 2014/53/EU
pdhinduetele ja nimetatud direktiivist tulenevatele teistele asjakohastele satetele.

Hereby, Arduino S.r.l, declares that this Radiolan is in compliance with the essential

English requirements and other relevant provisions of Directive 2014/53/EU.
Espafiol Por medio de la presente Arduino S.r.l declara que el Radiolan cumple con los requisitos
[Spanish] esenciales y cualesquiera otras disposiciones aplicables o exigibles de la Directiva 2014/53/EU.

EMnvikr [Greek]

ME THN MAPOYZA Arduino S.r.l AHAQNEI OTI Radiolan XYMMOP®QNETAI MPOX TIZ
OYZIQAEIX AMAITHXZEIX KAI TIZ AOINEX ZXETIKEZ AIATAZEIX THZ OAHTIIAX 2014/53/EU.

Francais [French]

Par la présente Arduino S.r.I déclare que I'appareil Radiolan est conforme aux exigences
essentielles et aux autres dispositions pertinentes de la directive 2014/53/EU.

islenska
[Icelandic]

Hér med lysir Arduino S.r.l yfir pvi ad Radiolan er i samrami vid grunnkréfur og adrar krofur,
sem gerdar eru i tilskipun 2014/53/EU.

Italiano [Italian]

Con la presente Arduino S.r.l dichiara che questo Radiolan & conforme ai requisiti essenziali
ed alle altre disposizioni pertinenti stabilite dalla direttiva 2014/53/EU.

Latviski [Latvian]

Ar So Arduino S.r.I deklarg, ka Radiolan atbilst Direktivas 2014/53/EU batiskajam prasibam un
citiem ar to saistitajiem noteikumiem.

Lietuviy
[Lithuanian]

Siuo Arduino S.r.l deklaruoja, kad Sis Radiolan atitinka esminius reikalavimus ir kitas
2014/53/EU Direktyvos nuostatas.

Malti [Maltese]

Hawnhekk, Arduino S.r.l, jiddikjara li dan Radiolan jikkonforma mal-htigijiet essenzjali u ma
provvedimenti ohrajn relevanti li hemm fid-Dirrettiva 2014/53/EU.

Magyar
[Hungarian]

Alulirott, Arduino S.r.I nyilatkozom, hogy a Radiolan megfelel a vonatkoz6 alapvetd
kévetelményeknek és az 2014/53/EU iranyelv egyéb elBirasainak.

[Norwegian]

Nederlands Hierbij verklaart Arduino S.r.I dat het toestel Radiolan in overeenstemming is met de
[Dutch] essentiéle eisen en de andere relevante bepalingen van richtlijn 2014/53/EU.
Norsk Arduino S.r.| erklaerer herved at utstyret Radiolan er i samsvar med de grunnleggende krav og

gvrige relevante krav i direktiv 2014/53/EU.
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CE Europe - EU Declaration of Conformity

Niniejszym Arduino S.r.| oSwiadcza, ze Radiolan jest zgodny z zasadniczymi wymogami oraz
pozostatymi stosownymi postanowieniami Dyrektywy 2014/53/EU.

Polski [Polish]

Portugués Arduino S.r.l declara que este Radiolan esta conforme com os requisitos essenciais e outras
[Portuguese] disposi¢des da Directiva 2014/53/EU.

Slovensko Arduino S.r.l izjavlja, da je ta Radiolan v skladu z bistvenimi zahtevami in ostalimi relevantnimi
[Slovenian] dolo¢ili direktive 2014/53/EU.

Slovensky Arduino S.r.I tymto vyhlasuje, e Radiolan spifia zakladné poziadavky a vietky prisluiné
[Slovak] ustanovenia Smernice 2014/53/EU.

Arduino S.r.l vakuuttaa taten etta Radiolan tyyppinen laite on direktiivin 2014/53/EU

Suomi [Finnish . . o . Ll . . .
[ ] oleellisten vaatimusten ja sita koskevien direktiivin muiden ehtojen mukainen.

Svenska Harmed intygar Arduino S.r.l att denna Radiolan star | verensstammelse med de vasentliga
[Swedish] egenskapskrav och 6vriga relevanta bestammelser som framgar av direktiv 2014/53/EU.
UK United Kingdom - UKCA Declaration of Conformity

Hereby, Arduino S.r.l, declares that this Radiolan is in compliance with the essential

United Kingdom requirements and other relevant provisions of The Redio Equipment Regulations 2017.

The full text of the EU and UKCA declaration of conformity is available at the following internet address:
https://docs.arduino.cc/certifications/

Requirements in:

Belgium (BE), Bulgaria (BG), Czech Republic (CZ), Denmark (DK), Germany (DE), Iceland (IS), Estonia (EE), Ireland (IE),
Greece (EL), Spain (ES), France (FR), Croatia (HR), Italy (IT), Cyprus (CY), Latvia (LV), Liechtenstein (LI), Lithuania (LT),
Luxembourg (LU), Hungary (HU), Malta (MT), Netherlands (NL), Norway (NO), Austria (AT), Poland (PL), Portugal (PT),
Romania (RO), Slovenia (Sl), Slovakia (SK), Turkey (TR), Finland (FI), Sweden (SE), Switzerland (CH), United Kingdom
(North Irland) (UK(NI)), and United Kingdom (UK).

Operations in the 5.15-5.35GHz band are restricted to indoor usage only.

This equipment should be installed and operated with a minimum distance of 20 cm between the radiator and your
body.
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This radio equipment operates in the following frequency bands and with the maximum radio-frequency power
indicated below:

Radio Technology Frequency Band Maximum Transmit Power
Bluetooth® Classic 2400 - 2483.5 MHz 15dBm

Bluetooth® Low Energy (BLE) 2400 - 2483.5 MHz 9.5 dBm

Wi-Fi® 2.4 GHz 2400 - 2483.5 MHz 19.59 dBm EIRP

Wi-Fi® 5 GHz 5150 - 5350 MHz 17.64 dBm EIRP

Wi-Fi® 5 GHz 5470 - 5725 MHz 17.64 dBm EIRP

Wi-Fi® 5 GHz 5725 - 5850 MHz 17.64 dBm EIRP

Wi-Fi® 5 GHz (upper band) 5725 - 5875 MHz 13.95 dBm EIRP

In accordance with EU regulations (RED Directive 2014/53/EU), the use of the 5 GHz band may be subject to national

restrictions.

FCC compliance information

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) this
device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

This product does not contain any user serviceable components. Any unauthorized product changes or
modifications will invalidate warranty and all applicable regulatory certifications and approvals, including authority
to operate this device.

FCC Part 15 Digital Emissions Compliance

We Arduino S.r.l. - Via Andrea Appiani 25, 20900 Monza (Italy), declare under our sole responsibility that the product
Arduino® UNO Q complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1)
this device may not cause harmful interference, and (2) this device must accept any interference received, including
interference that may cause undesired operation.

WARNING: This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference in a residential installation. This equipment generates and radiates radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to radio communications.

However, there is no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the interference by one or more of the following measures:

= Reorient or relocate the receiving antenna.

= |ncrease the separation between the equipment and receiver.

= Connect the equipment into an outlet on a circuit different from the one the receiver is connected to.
= Consult the dealer or an experienced radio/TV technician for help.
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The user may find the following booklet prepared by the Federal Communications Commission helpful:
The Interference Handbook

This booklet is available from the U.S. Government Printing Office, Washington, D.C. 20402. Stock No.004-000-
00345-4.

Radiation Exposure Statement

1. This transmitter must not be co-located or operating in conjunction with any other antenna or transmitter.
2. This equipment complies with RF radiation exposure limits set forth for an uncontrolled environment. This
equipment should be installed and operated, keeping the radiator at least 20cm or more away from the

person's body.

English:

This device complies with Canadian RSS-247. This device complies with Industry Canada license-exempt RSS
standard(s). Operation is subject to the following two conditions: (1) this device may not cause interference, and (2)
this device must accept any interference, including interference that may cause undesired operation of the device.

French :

Ce dispositif est conforme a la norme CNR-247 d'Industrie Canada applicable aux appareils radio exempts de
licence. Son fonctionnement est sujet aux deux conditions suivantes: (1) le dispositif ne doit pas produire de
brouillage préjudiciable, et (2) ce dispositif doit accepter tout brouillage regu, y compris un brouillage susceptible de
provoquer un fonctionnement indésirable.

English:
Caution:

(i) the device for operation in the band 5150-5250 MHz is only for indoor use to reduce the potential for harmful
interference to co-channel mobile satellite systems;

French :
Avertissement :

Le guide d'utilisation des dispositifs pour réseaux locaux doit inclure des instructions précises sur les restrictions
susmentionnées, notamment :

(i) les dispositifs fonctionnant dans la bande 5 150-5 250 MHz sont réservés uniquement pour une utilisation a
I'intérieur afin de réduire les risques de brouillage préjudiciable aux systemes de satellites mobiles utilisant les
mémes canaux ;

Note: For 5GHz and/or when co-located with 5 GHz transmitters, the following statements should be
provided in the user information.
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Radiation Exposure Statement

1. To comply with the Canadian RF exposure compliance requirements, this device and its antenna must not
be co-located or operating in conjunction with any other antenna or transmitter.

2. To comply with RSS 102 RF exposure compliance requirements, this equipment should be installed and
operated, keeping the radiator at least 20cm or more away from the person's body.

Déclaration d'exposition aux rayonnements

1. Pour se conformer aux exigences de conformité RF canadienne |'exposition, cet appareil et son antenne ne
doivent pas étre co-localisés ou fonctionnant en conjonction avec une autre antenne ou transmetteur.

2. Pour se conformer aux exigences de conformité CNR 102 RF exposition, cet équipement doit étre installé et
utilisé en maintenant le radiateur a au moins 20cm ou plus du corps de la personne.

5GHz band (W52, W53) Indoor use only. (Except for communication with high power radios and in vehicles at W52).
AAGE:
5GHz #5(W52, W53)IZERFIRICIR2 (B> X 7 L LBIET 21HBA%ER<)

AEEEESTIERETEH: ABX00162 - CMIIT ID: 26)996Q0A162 (M) / ABX00173 - CMIIT ID: 26)996Q0A173 (M) BTk
FRARETIELR,

English:

5GHz band (W52,W53): Indoor use only (except communicate to high power radio)
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HRIR NCC LP0002 {RIh=REFSERRMIXMTAREE_F603.8.2: ERE: BUSEREPZRINRETIARM, I, A8, BSREL
EREIASEEEER R, MATHERREE RSN, (RRGERMZ EREERMRE R TESE
BfE, KERETERSE, BUER, UNEEETERSBEEER. mASEEE, BREEEEEIREFEZ
BOEEE, RIREMARRSEABESHTIE. MNERBRAENEITEHRBCTE. BERTEMLIEER
B RE.

Este equipamento ndo tem direito a protecdo contra interferéncia prejudicial e ndo pode causar interferéncia em
sistemas devidamente autorizados. Para maiores informac®&es, consulte o site da ANATEL -
http://www.anatel.gov.br

Company name Arduino S.r.l.
Address Via Andrea Appiani 25, 20900 Monza (ltaly)
No. | Reference Link
1 Arduino App Lab https://www.arduino.cc/en/software
2 Arduino UNO Q Documentation https://docs.arduino.cc/hardware/uno-q/
3 Project Hub https://projecthub.arduino.cc/
4 Library Reference https://docs.arduino.cc/libraries/
5 | Arduino Store https://store.arduino.cc/
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Document Revision History

Date Revision | Changes
17/06/2026 13 Display output clarification (USB-C and JMEDIA)
16/06/2026 12 Add Safety information section
01/06/2026 11 Add RED radio equipment frequency band and transmit power information
16/05/2026 10 Pin description section updates
15/04/2026 9 Add Anatel Certification
24/03/2026 8 General documentation update
17/02/2026 7 Update VBAT description in Power Supply section and JMISC pin 60 note
6
5

10/02/2026 Translations in Chinese, Portuguese, Certification updates
19/01/2026 Add video output resolution specifications

Add hardware acceleration section (graphics APIs, video codecs, OpenCL support);

24/11/2025 4 remove incorrect default password reference

05/11/2025 3 Update operational information
27/10/2025 2 Mechanical drawing and RTC power detail update
01/10/2025 1 First release
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