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Overview 
Onboard Sensors 

• Environmental:  
• BME688 gas, pressure, 

temperature, humidity sensor 
• Motion Sensors:  

• BMI270 6-axis smart Inertial 
Measurement Unit 

• BMM350 3-axis magnetic sensor 

Hardware Features 

• Digital I/O:  
• 2x I2C interfaces 
• 6x user configurable GPIO 
• Inline bidirectional level shifters 

• Breakout Connectors:  
• 2x I2C breakout connectors 

(StemmaQt/Qwiic compatible) 
• 8-position Molex Picoblade 

connector with 6x GPIO, power 
• Power Control:  

• Separate power enable for each 
onboard sensor, I/O power output 

Power 

• System Voltage: 1.8 – 3.6 V 
• I/O Voltage:  

• System voltage (Default) 
• 5 V (Jumper soldering required)  

Environmental 

• Operating Temperature: -40° to 85°C 

Physical 

• Dimensions: 30 mm x 30 mm x 6 mm 
(Stacking connector height: 4mm) 
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4 Device Pinout 

 

Figure 1:  NM18042x Device Pinout - Top View 
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Figure 2:  NM18042x Device Pinout - Bottom View 
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Table 1:  NM18042x Pin Description  – Connector s J100, J102  

Pin Number  Type  Function   Description  

1 I/O GPIO0 General purpose I/O1. 

2 I/O GPIO14 nIMU_EN, active low enable for BMI270. 

3 I/O GPIO23 General purpose I/O. 

4 I/O GPIO24 General purpose I/O. 

5 I/O GPIO26 General purpose I/O. 

6 I/O GPIO21 General purpose I/O. 

7 I/O GPIO46 General purpose I/O. 

8 I/O GPIO25 General purpose I/O. 

9 I/O GPIO5 General purpose I/O. 

10 I/O GPIO7 General purpose I/O. 

11 I/O GPIO48 SCL, external peripheral I2C bus. 

12 PWR GND Ground. 

13 PWR 5V 5V voltage rail. 

14 PWR 5V 5V voltage rail. 

15 PWR GND Ground. 

16 PWR GND Ground. 

17 PWR V_SYS System power. 

18 PWR V_SYS System power. 

19 PWR GND Ground. 

20 I/O GPIO6 General purpose I/O. 

21 I/O GPIO49 SDA, external peripheral I2C bus.  

22 I/O GPIO8 SCL, shared onboard I2C bus.  

23 I/O GPIO37 General purpose I/O. 

24 I/O GPIO30 IO_EN, active high I/O enable for I/O voltage and 
peripherals on Petal Sensor Boards. 

25 I/O GPIO10 nLORA_EN, active-low enable for LoRa radio on 
the Petal Core board. 

26 I/O GPIO9 SDA, shared onboard I2C bus.  

27 I/O nRESET NM1801xx active low chip reset.  

28 I/O GPIO20 General purpose I/O. 

29 PWR GND Ground. 

30 OUT LORA_TX LoRa transmit indicator, active high output. 

 
1 See Apollo3 Pin Mapping - Petal Ecosystem for default functions, module datasheet for alternate functions. 
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Table 2 :  NM18042x Pin Description – Connector s  J101 , J103  

Pin 
Number  

Type  Function  Description  

1 I/O GPIO4 General purpose I/O2. 

2 I/O GPIO27 General purpose I/O. 

3 I/O GPIO28 General purpose I/O. 

4 I/O GPIO22 General purpose I/O. 

5 I/O GPIO12 General purpose I/O. 

6 I/O GPIO13 General purpose I/O. 

7 I/O GPIO15 nMAG_EN, active low enable for BMM350. 

8 I/O GPIO32 General purpose I/O. 

9 I/O GPIO33 General purpose I/O. 

10 I/O GPIO35 USER_LED on Petal Core and LED0 on Petal 
Development Board. 

11 PWR V_REF Reference voltage. 

12 PWR GND Ground. 

13 PWR V_BAT Battery voltage rail. 

14 PWR V_BAT Battery voltage rail. 

15 PWR GND Ground. 

16 OUT BT_TX BLE transmit indicator, active high output. 

17 PWR GND Ground. 

18 I/O GPIO45 General purpose I/O. 

19 I/O GPIO2 General purpose I/O. 

20 I/O GPIO1 General purpose I/O. 

21 I/O GPIO3 General purpose I/O. 

22 I/O GPIO31 General purpose I/O. 

23 I/O GPIO19 General purpose I/O. 

24 I/O GPIO41 General purpose I/O. 

25 I/O GPIO18 General purpose I/O. 

26 I/O GPIO17 nGAS_EN, active low enable for BME688. 

27 I/O GPIO11 General purpose I/O. 

28 I/O GPIO16 USER_BTN on Petal Core and BTN0 on Petal 
Development Board. 

29 I/O GPIO29 General purpose I/O. 

30 I/O GPIO34 General purpose I/O. 

 
2 See Apollo3 Pin Mapping - Petal Ecosystem for default functions, module datasheet for alternate functions. 
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Table 3 :  NM18042x Pin Description – Connector  J500  

Pin 
Number  

Type  Function  Description  

1 PWR GND Ground. 

2 I/O GPIO0* General purpose I/O3. 

3 I/O GPIO2* General purpose I/O. 

4 I/O GPIO1* General purpose I/O. 

5 I/O GPIO25* General purpose I/O. 

6 I/O GPIO28* General purpose I/O. 

7 I/O GPIO27* General purpose I/O. 

8 PWR V_IO I/O voltage rail (V_SYS by default). 

 

Table 4 :  NM18042x Pin Description – Connector  J 6 00   

Pin 
Number  

Type  Function  Description  

1 PWR GND Ground. 

2 PWR V_IO I/O voltage rail (V_SYS by default). 

3 I/O GPIO9* SDA, shared onboard I2C bus. 

4 I/O GPIO8* SCL, shared onboard I2C bus. 
 

Table 5:  NM18042x Pin Description – Connector  J601  

Pin 
Number  

Type  Function  Description  

1 PWR GND Ground. 

2 PWR V_IO I/O voltage rail (V_SYS by default). 

3 I/O GPIO49* SDA, external peripheral I2C bus. 

4 I/O GPIO48* SCL, external peripheral I2C bus. 

 

 
3 NM1801xx pin assignment listed for software reference, asterisk denotes digital GPIO that are exposed to 

onboard peripherals at the output side of level shifters, see NM1804 2x schematic for hardware details , and 
see Apollo3 Pin Mapping – Petal Ecosystem for default and alternate functions .  
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5 Electrical Characteristics 
Table 6 :  Absolute Maximum Ratings  

Symbol  Parameter  Min  Max  Unit  

V_SYS System Voltage  3.63 V 

V_IO I/O Voltage  5.5 V 

T_S Storage Temperature -55 125 oC 

T_OP Operating Temperature -40 85 oC 

ESD_LU Latch-up  100 mA 

ESD_HBM ESD Human Body Model  2.0 kV 

ESD_CDM ESD Charged Device Model  250 V 
 

Table 7:  Recommended Operating Conditions  

Symbol  Parameter  Min  Typ  Max  Unit  

V_SYS System Voltage 1.8 3.3 3.6 V 

V_IO I/O Voltage V_SYS V_SYS 5 V 
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6 Functional Description 

6.1 Introduction 

 

Figure 3:  NM18042x Environment Petal Board 

The Petal ecosystem is a series of modular, stackable development boards that can be 
combined and reused to quickly create prototype products for development, testing and 
rapid deployment using Northern Mechatronics’ high performance NM1801xx modules. 

The NM18042x series of Sensor Petal boards extend the capabilities of the Petal 
ecosystem to acquire data for a variety of applications through onboard low-power 
sensors.  

The Motion Sensor Petal contains the Bosch BMM350 magnetic sensor and BMI270 smart 
Inertial Measurement Unit (IMU), which can be used for sensor fusion and motion-tracking 
applications. It also exposes two I2C bus connectors that are compatible with low cost, off-
the-shelf StemmaQt/Qwiic sensors and peripherals, and one fully customizable Molex 
Picoblade breakout connector with 6 user-configurable Digital GPIO and controllable I/O 
voltage output to power peripherals. All exposed digital I/O have inline bidirectional level 
shifters.  

The Environment Petal contains all the features of the Motion Sensor Petal, plus the Bosh 
BME688 gas/pressure/temperature/humidity sensor. This low-power sensor is capable of 
acquiring a wide range of environmental data, and is compatible with the Bosch BME AI 
Studio.  
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6.2 Power Supply  

6.2.1 System Voltage 

The NM18042x Sensor Petal boards are powered via the Petal stacking connectors from 
other boards such as the NM18043x Power Petal or NM18041x Petal Development Board. 
The V_SYS system voltage provided is typically 3.3V, and should be between 1.8-3.6 V.  

The 5V voltage rail is similarly supplied through the Petal stacking connectors, when 
available from the board supplying power to the Petal stack.  

6.2.2 I/O Voltage 

The I/O voltage, V_IO, is set through jumper resistor R700 to V_SYS system voltage by 
default. Users can change the I/O voltage to 5V by desoldering the jumper and then 
soldering it in the alternate position of R701. Note, users will need to ensure that 5V power 
is being supplied by the Power Petal or Petal Development Board for correct device 
operation. 

The I/O voltage exposed as a power output to peripherals is controlled through a load 
switch by the active high IO_EN (described in more detail below) and is enabled by default 
through pull up resistor R702.  

6.2.3 Petal Ecosystem I/O Enable 

The power outputs and level-shifted GPIO exposed through the breakout connectors on 
NM18042x Sensor Petal boards are all enabled through a common active-high enable line, 
IO_EN, which is assigned to GPIO30. See NM18041x Petal Development board and Apollo3 
Pin Mapping – Petal Ecosystem documentation for additional details.  

This enable is on by default, pulled high by R702. To disable the I/O voltage and level 
shifters and reduce power consumption, GPIO30 must be driven low.  

6.2.4 Additional Voltage Rails 

The V_BAT and V_REF voltage rails are not used on the NM18042x Sensor Petal boards. 
They are included in the standardized Petal stacking connectors found on the NM18042x to 
act as a pass through, allowing the Petal boards to be stacked in any order. 
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6.3 Onboard Sensors 

6.3.1 BME688 Gas Sensor 

The onboard Bosch BME688 gas/pressure/temperature/humidity sensor communicates 
with the NM1801xx module using I2C via the common onboard I2C bus (I/O Master 1, 
GPIO8-9, see pinout tables above, NM1801xx datasheet, and reference applications in 
Northern Mechatronics’ Github repository for more details).  

The sensor is powered off by default to minimize power consumption. The active-low 
enable, GPIO17, must be driven low to power on the onboard BME688 sensor.  

6.3.2 BMI270 Inertial Measurement Unit (IMU) 

The onboard Bosch BMI270 6-axis IMU communicates with the NM1801xx module using 
SPI (via I/O Master 0, GPIO5-7, see pinout tables above NM1801xx datasheet, and 
reference applications in Northern Mechatronics’ Github repository for more details).   

The sensor is powered off by default to minimize power consumption. The active-low 
enable, GPIO14, must be driven low to power on the onboard BMI270 sensor.  

6.3.3 BMM350 Magnetic Sensor 

The onboard Bosch BMM350 magnetic sensor communicates with the NM1801xx module 
using I2C via the common onboard I2C bus (I/O Master 1, GPIO8-9, see pinout tables above 
NM1801xx datasheet, and reference applications in Northern Mechatronics’ Github 
repository for more details).   

The sensor is powered off by default to minimize power consumption. The active-low 
enable, GPIO15, must be driven low to power on the onboard BMM350 sensor.  

6.4 Peripheral Connectors 

6.4.1 I2C Breakout 

The two onboard I2C breakout connectors are designed to be compatible with inexpensive, 
off-the-shelf StemmaQt/Qwiic prototyping peripherals. Connector J600 exposes the same 
I2C bus shared in common with onboard I2C sensors (I/O Master 1, GPIO8-9) while 
connector J601 exposes a separate I2C bus (I/O Master 5, GPIO48-9). See NM1801xx 
module datasheet and Apollo3 Pin Mapping – Petal Ecosystem documentation for 
additional details.  

The 4-pin breakout connectors expose the I2C interface GPIO and I/O voltage power 
output for peripherals. Both I2C breakout connectors have inline bidirectional level shifters, 
enabling operation from V_SYS system voltage up to 5V for external peripherals.  
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6.4.2 General Purpose Breakout 

There is an 8-position Molex Picoblade connector onboard as a general purpose breakout. 
The connector is compatible with Molex 15134 series off-the-shelf cable assemblies. 

The 6 digital GPIO exposed are user-configurable for use as I2C, SPI, or UART, see pinout 
tables above and NM1801xx module datasheet and Apollo3 Pin Mapping – Petal Ecosystem 
documentation for additional details. All GPIO have inline bidirectional level shifters, 
enabling operation from V_SYS system voltage up to 5V for external peripherals.  

The connector also exposes I/O voltage power output for peripherals. This power output is 
controlled by the common IO_EN, GPIO30. 
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7 Mechanical Information 

7.1 Mechanical Specifications 

 

Figure 4:  NM18042x Mechanical Specifications 
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7.2 Petal Stacking Connectors 

 

Figure 5:  Petal Stacking Connectors Mechanical Specifications 

 

7.3 Device Marking 
The NM18042x Sensor Petal boards have the product number displayed on the top side 
silkscreen, as shown in the reference image below. 

 

Figure 6:  NM18042x Device Marking 
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8 Ordering Information 
Model  Product Name  Onboard Sensors 

Populated  
Package 
Option  

NM180420 Environment Sensor Petal BME688, BMI270, BMM350 Bulk 

NM180421 Motion Sensor Petal BMI270, BMM350 Bulk 

9 Revision History 
Revision  Date  Description  

A.1 January 2, 2026 Initial release.  
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