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AtomS3R-Ext is a programmable controller based on the ESP32-S3 main control, designed for prototype development and extension.
It features a universal expansion board on top, allowing users to connect and debug multiple 10 ports, suitable for expanding and
verifying various peripheral modules. It integrates the ESP32-S3-PICO-1-N8R8 main control, supports Wi-Fi functionality, and
includes 8 MB of on-chip Flash and 8 MB of PSRAM, along with a power circuit converting 5V to 3.3V/2.8V/1.2V. It has a built-in
three-axis BMM150 geomagnetic sensor and a six-axis BMI270 attitude sensor. The controller is equipped with a USB Type-C
interface for power supply and firmware download, and features a HY2.0-4P expansion port, six GPIO and power pins for easy
function expansion. Compared to previous ATOM series host products, the 3D antenna of AtomS3R-Ext has been enhanced,
providing better signal performance and stability. With dimensions of only 24.0 x 24.0 x 12.0mm, it is ideal for prototype

development and verification applications in embedded smart devices.
| Features

o Integrated ESP32-S3-PICO-1-N8R8 main control
o Nine-axis sensor system (BMI270 six-axis + BMM150 three-axis geomagnetic sensor)
o 8MB Flash and 8MB PSRAM
o Supports infrared transmission control function
o Expandable pins and interfaces
o Breadboard
o Development Platform
o Arduino IDE
o ESP-IDF
o PlatformlO

| Learn

BMM150 Magnetic Field Interference

Products with magnets may interfere with the BMM150 magnetic field sensor, causing abnormal readings. When used with an
M5 master control device containing a magnet, the magnet needs to be removed, and at the same time, the BMM150 sensor

should be kept away from strong magnetic fields.

| Includes
o T x AtomS3R-Ext
| Applications

o Motion detection and orientation awareness
o Smart device control

o |loT applications

| Specifications
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SoC ESP32-S3-PICO-1-N8R8@Dual-core Xtensa LX7, up to 240MHz
USB USB OTG, USB Serial/JTAG
Flash 8MB

PSRAM 8MB

Wi-Fi 2.4 GHz Wi-Fi

Accuracy: 0.05% (acceleration), 0.05°/s (angular velocity)
6-axis Attitude Sensor (BMI270)

12C @0x68

Accuracy: 0.3 uT
3-axis Geomagnetic Sensor (BMM150)

Mounted on BMI270, magnetic data is obtained through BMI270

Infrared IR Infrared emission distance: 12.46m at ~£180° (unobstructed)

GPIO-5V power: DC 5V@11.63 uA

Sleep Current Grove-5V power: DC 5V@10.75 uA

USB-5V power: DC 5V@92.50 uA (including PD resistor loss)

Universal Expansion Board Spec 5x 6@2.54mm

Bottom Reserved GPIO G5/G6/G7/G8/G38/G39

Proto Board Reserved GPIO G3/G4/G9/G10/G11/G12/G13/G14/G17/G21/G40/G42/G46/G48

Operating Temperature 0 ~ 40°C

Product Size 24.0 x 24.0 x 12.0mm

Product Weight 7.0g

Package Size 85.0 x 65.0 x 15.2mm

Gross Weight 13.69

Learn

Proto Board

The top Proto Board is connected to the base main controller via an FPC ribbon cable. The sections marked by silkscreen are

connected to the corresponding pins of the main controller, while the 5x6@2.54mm area is a user-defined soldering area with
no circuit connections.
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BMM150 Magnetic Interference

Products containing magnets may interfere with the BMM150 magnetic field sensor, resulting in abnormal readings. When
used together with M5 main controller devices that contain magnets, the magnet must be removed, and the BMM150 sensor

should be kept away from strong magnetic fields.

| Enter Download Mode

To flash firmware, press and hold the reset button (about 2 seconds) until the internal green LED lights up, then release the button.

The device will enter download mode and wait for flashing.

| Schematics

o AtomS3R-Ext main board Schematics PDF
o AtomS3R-Ext ext board Schematics PDF

4/9 | Update Time: 2026-02-04


https://m5stack-doc.oss-cn-shenzhen.aliyuncs.com/681/main_board_schematic.pdf
https://m5stack-doc.oss-cn-shenzhen.aliyuncs.com/681/ext_board_schematic.pdf

ANTI
ESPHOROPEA

ESPINA ||

Zani
c1 2

VDD 3V3

VDD 3V3
i

VDD 3V3

e}

GND.

_—Lm..msv

EPEN K

0@ oy

FBDDP 3vi27 NEMISPCA74

cs

[}
n

GPIO2 T

VDD3P3
VDD3P3

IR LED DRV G

FMISPCA74
2

100nF25V
VDD_3

VDD3P3_RTC

VIN SV

IN

15 16
100F/10V =T 100nF125
B2

n___mn
“im].—m AP

InF/S0V
VISV
<l =
DI G
DY

IWSTIZ

VDD 3v3

VDD3P3_CPU L

VDDA
VDDA2

SVS DA

VDD 3V3
T

25V

T

FETI
VDD 3V3  CI3139K

Lcst
=T 100nr25v
2

GND

PA3/CIN-TIM2PWM
PA4/CIN#/CIN-TM2PWM

PASIPRSTB.
PAGICIN-

PNISTS0G-US

SYS SCLGPIOO DI GREEN

GPO_LED.
ﬁ:;{‘—{m, T VDD_3v3
PN

VoI K3

1RIS T0KT1%

GPIOSE GPIOsS
PIOS7

RE
VDD_3v3) USER_BUT
10K71% &

Hz

RI9 22R/1
—

GPIOIT
GPIOY
GPIOIT
GPioI
GPIOTS
GPIOIS

VDD 3v3 15
i3

330@100MHZZI0S
e

SYs sl

SYS SDA

!

VDD 3V3 B

vDD_3v3} {

D2
FVS-24 QMEIHUAMHSIS3IRCT

THT Male_P_Ix4

Ri7_ pRa1sBCs0NITRC

FET2
CI3134K KF

PRG15BC330MMIRE
3

|
:I:mwmv

52
SMT_SW_TS 015
——

EPEN 15
c17
II nF/SOV

VDD _3v3

R9
100K /1%
IMU_INT

U6

Sox al3_sysscL
D

(14 SYS SDA

VoDIO €SB 2—{vop 3v3
8 2 Aspa RI2

VDD ASDx ——{VDD_3v3
ASCx [ —ASCL 7315

RI0
_— VDD_3v3
23KN%

Rl
S¥S SDA VD2V

22K1%

INTI
INT2

Y 5po s
GNDIO OCSB

GND D0 I
B0

1
II WF/10V

RS
OND ‘Il 4.7KN%

DVDD}
VDD_3V3}

ool

FPC1

—L

AVDD }

CAM_RST

GPIO12

GPIO9

|
b

GPIO10

GND|

GPIO14

GPIO13

GPIO21

GPIOI1

VDD_3V:

017

SE3

Y1(AF_VDD)
YO(AF_GND)

FPC-0.5-24P

NC

BTBI

—— PIN28 PIN27

PIN1 PIN2

PIN3 PIN4

= PINS PIN6

PIN7 PINS

PIN9  PINIO

PIN11  PINI2

VDD_3V3_IN}

PINI3
PINI5
PIN17
PIN19

PIN14
PIN16
PINI8
PIN20

PIN21  PIN22

GND

PIN23  PIN24
PIN25  PIN26

0400WVS-24-LPVO1

{VDD_3V3_IN

VDD _3V3

IR6

b 2K/1% 2.2KN%

DI VDD _3V3
AT 0603

VDD _3V3

IN out

EN 2 BYP/ADJ
]

4

GND

U
'WL2863E28-5/TR
N out

'VDD_3V3

EN 2 BYP/ADJ
o

VDD _3V3 VDD _3V3

Cs5 C6
1uF/25V 10uF/10V

GND D

IMP809S/

5/9 | Update Time: 2026-02-04



| PinMap
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| PCB
o AtomS3R-Ext PcbDoc
| Datasheets

o ESP32-S3-PICO-1-N8R8
o BMI270
o BMM150

| Softwares

o AtomS3R-Ext Arduino Library

PlatformIO
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https://github.com/m5stack/M5_Hardware/tree/master/Products/C126-Ext_AtomS3R-Ext/PCB
https://m5stack.oss-cn-shenzhen.aliyuncs.com/resource/docs/products/core/AtomS3R/esp32-s3-pico-1_datasheet_en.pdf
https://m5stack.oss-cn-shenzhen.aliyuncs.com/resource/docs/datasheet/core/K128%20CoreS3/BMI270.PDF
https://m5stack.oss-cn-shenzhen.aliyuncs.com/resource/docs/datasheet/core/K128%20CoreS3/BMM150.PDF
https://github.com/m5stack/M5AtomS3

[env:m5stack-atoms3r]

platform = espressif32@6.7.0

board = esp32-s3-devkitc-1

framework = arduino

board_build.arduino.memory_type = qio_opi

build_flags =
-DESP32S3
-DBOARD_HAS_PSRAM
-mfix-esp32-psram-cache-issue
-DCORE_DEBUG_LEVEL=5
-DARDUINO_USB_CDC_ON_BOOT=1
-DARDUINO_USB_MODE=1

lib_deps =
M5Un1ified=https://github.com/m5stack/M5Un1ified

| Video

o AtomS3R-Ext Product Introduction and Case Demonstration

AtomS3R-Ext-VIDEO.mp4

| Product Comparison

To compare information on the Atom series products, you can visit the Product Selection Table, check the target products, and get the
comparison results. The selection table covers key information such as core parameters and functional features, and supports

comparison of multiple products simultaneously.

9/9 | Update Time: 2026-02-04


https://m5stack.oss-cn-shenzhen.aliyuncs.com/resource/docs/products/core/AtomS3R%20Ext/AtomS3R-Ext-VIDEO.mp4
https://docs.m5stack.com/en/products_selector/m5atom_compare?select=C126-Ext

