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With Analog/Digital-IO and 

built-in 9DOF-Sensor-Fusion-IMU

Accelerometer ● Gyroscope ● Magnetometer

external WIFI-Connection and Shutdown/Wakeup

NI LabVIEW RT/FPGA-Power

in a Cigarette Box!

A ❿-Step-Guide to get Kickstarted with the

Unleash your Creativity and build Tiny, Powerful, Connected Edge Devices with NI LabVIEW-Embedded.

With High-Performance Multicore-CPU & FPGA, Mixed Signal Support and battery friendly Low-Power Functionality



ZSOM-Mini Functional Overview
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Product Specification

• 6x analog in, 16 bit, ±5V or ±10V, 450kHz 

simultaneous, 4th order anti aliasing with 

fg=200kHz. 

• 10x general purpose high speed I/O, 

configurable as digital input or output, 3.3V or 5V 

operation, speed in the MHz range allows to 

integrate high performance SPI devices. 

• 4x rugged digital input, 3-30V, OVP 

• 4x rugged open collector output, max current: 

200mA. 

• Communication: 1x USB Host/TypeA, 1x USB-

device/TypeC for TCP/IP-Connection, 1x CAN, 1x 

SD-Card, 1x RS232, 1x RS422/RS485

• IMU: 9x axes IMU (Accelerometer, Gyro, 

Magnetometer)

• High-Precision RTC: controllable target shut-

down and configurable wake-up for battery 

operated applications. 

• Optional IoT-Functions : generic connector to 

add mPCIe Board that adds WIFI, 4G and GPS to 

the system

• Geometry b/l/h: 64 x 76 x 22mm

• Power: wide input Range 9-30V. Power-On 

controlled by digital input signal (go) or RTC. 

• Battery Management System and IOT-

Functions: planned Q1/2022

18.10.2021/schmid elektronik

64mm

7
6
m

m
2
2
m

m

IoT-Functions
(Optional)



FAQs about the ZSOM-Mini-Platform 
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A

• Always-ON Jumber

• Analog Input

• Analog Output

B

• Backup Battery

C

• CAN

• CLIP

• Connect via USB

• Custom Specific Boards
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• Digital Input

• Digital IO

• Digital Output
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• Features

I

• Installing Software 

on the ZSOM-Mini

K

• Kernel Update 

Instruction

• Kill Signal

L

• LEDs

P

• Power-On Input (Go)

• Power Supply

• Precice RTC + Wakeup

Q

• Quick Start Guide

R

• Reset

• RS232 Interface

• RTC on sbRIO9651

S

• SD-Card

• Systems requirements

T

• Trouble Shooting Cheat Sheet

U

• Upgrade SDK

• USB Host

W

• WIFI

Z

• ZSOM Mini Power & GPIOs

• ZSOM Starterkit

• ZSOM-Mini

• ZSOM-Mini Pinout-Description

http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:mini:mini_pinout
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:mini:always_on_jumper
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:adc_6x16
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:dac_4x16
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:backup_battery
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:can
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:clip
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:connect_via_usb
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:your_board
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:gpio_input30v
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:gpio_3o5v
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:gpio_oc
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:rs422
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:deploy_zsom_image
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:kernel_update
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:mini:kill_signal
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:status_leds
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:mini:go
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:power_input
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:precise_rtc
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:getting_started
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:reset
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:rs232
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:som_rtc
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:sd_card
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:required_software
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:trouble_shooting
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:upgrading_sdk
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:usb_host
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:wifi
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:mini:mini_power_gpios
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:zsom_starterkit
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:mini:zsom_mini
http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:mini:mini_pinout


Pin Description ZSOM-Mini-Platform 
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More information : WIKI
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http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:mini:mini_pinout


http://wiki.schmid-elektronik.ch/zsom
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More information : WIKI
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Step❶ Choose Your Hardware Configuration

http://wiki.schmid-elektronik.ch/zsom/doku.php?id=zsom:mini:zsom_mini


Step❷ Download and Install the new SDK 1.3.0.5
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Step❸ Check the GUI-Palette for the ZSOM-Mini
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New: 9DOF-IMU

New: Precision RTC

New: WIFI



Step❹ Open the IMU-Example
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The ZSOM-Mini and the new SDK  

allows you a gem start to create tiny 

mixed signal devices that include: 

• Analog IO (up to 450 kHz)

• Digital IO

• IMU Functions (9 DOF)

• High-Precision RTC + Wake-Up

• IOT Functions (WIFI)

Unleash your Creativity!



Step❺ Connect to ZSOM-Mini Target
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Step❻ Run the IMU-Example (Check Video Clip)
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Step❼ Check out the LabVIEW Code and IMU Mode
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Step❽ Explore the IMU-Features and Sensor Fusion
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From The Datasheet

3.3.1 Config Mode  

This mode  is used to configure BNO, wherein  all  output  data  is  reset  to  zero  and  sensor fusion is halted.  This is the only mode in which all the writable register map entries can be changed. (Exceptions from this rule are the 

interrupt registers (INT and INT_ MSK) and the operation mode register (OPR_ MODE), which can be modified in any operation mode.)  As being said, this mode is the default operation mode after power-on or RESET. Any other mode 

must be chosen to be able to read any sensor data.  

3.3.2 Non-Fusion Modes 

3.3.2.1 ACCONLY If  the  application  requires  only  raw  accelerometer  data,  this  mode  can  be  chosen.  In  this mode the other sensors (magnetometer, gyro) are suspended to lower the power consumption. In this mode, the 

BNO055 behaves like a stand-alone acceleration sensor. 

3.3.2.1 MAGONLY In MAGONLY mode, the BNO055 behaves like a stand -alone magnetometer, with acceleration sensor and gyroscope being suspended. 

3.3.2.2 GYROONLY In GYROONLY mode, the BNO055 behaves like a stand -alone gyroscope, with acceleration sensor and magnetometer being suspended. 

3.3.2.3 ACCMAG Both accelerometer  and  magnetometer  are  switched  on,  the  user  can  read  the  data  from these two sensors. 

3.3.2.4 ACCGYRO Both accelerometer and gyroscope are switched  on; the user can read the data from these two sensors. 

3.3.2.5 MAGGYRO Both magnetometer and gyroscope are switched on, the user can read the data from these two sensors. 

3.3.2.6 AMG (ACC-MAG-GYRO) All three sensors accelerometer, magnetometer and gyroscope are switched on. 

3.3.3 Fusion modes 

Sensor  fusion  modes  are  meant  to  calculate  measures  describing  the  orientation  of  the device  in  space.  It  can be  distinguished  between  non -absolute  or  relative  orientation  and absolute  orientation. Absolute 

orientation means orientation of  the  sensor  with  respect  to the earth and its magnetic field. In other words, absolute orientation  sensor  fusion  modes calculate the direction of the magnetic north pole. In non-absolute or relative 

orientation modes, the heading of the sensor can vary depending on how the sensor is placed initially.   All fusion modes provide the heading of the sensor as quaternion data  or  in  Euler  angles (roll, pitch and yaw angle). The 

acceleration sensor is both exposed to the gravity force and to accelerations  applied  to  the  sensor  due  to  movement.  In fusion  modes  it  is  possible  to separate the two acceleration sources, and thus the sensor fusion data 

provides separately linear acceleration (i.e. acceleration that is applied due to movement) and the gravity vector. 

3.3.3.1 IMU (Inertial Measurement Unit) 

In  the  IMU  mode  the  relative  orientation  of  the  BNO055  in  space  is  calculated  from  the accelerometer and gyroscope data. The calculation is fast (i.e. high output data rate).  

3.3.3.2 COMPASS 

The COMPASS  mode  is  intended  to  measure  the  magnetic  earth  field  and  calculate  the geographic direction. The  earth magnetic  field  is  a  vector  with  the  horizontal  components  x,y  and  the  vertical  z component.  It  

depends  on  the  position  on  the  globe  and  natural  iron  occurrence.  For heading calculation (direction  of  compass pointer)  only  the  horizontal  components  x  and  y are used. Therefore the vector components of the earth 

magnetic field  must be transformed in the horizontal plane, which requires the knowledge of the direction  of  the  gravity vector. To  summarize,  the  heading  can  only  be  calculated  when  considering  gravity  and  magnetic field 

at the same time.  However, the measurement accuracy depends on the  stability  of  the  surrounding  magnetic field. Furthermore, since the earth magnetic field is usually much smaller than the magnetic fields that occur around and 

inside electronic devices, the compass mode requires calibration (see chapter 3.10)  

3.3.3.3 M4G (Magnet for Gyroscope) 

The M4G mode is  similar  to  the  IMU  mode,  but  instead  of  using  the  gyroscope  signal  to detect rotation, the changing orientation of the magnetometer in the magnetic field is used. Since the magnetometer has much lower 

power consumption than the gyroscope, this mode is less power consuming  in comparison to the IMU mode.  There are no drift effects  in this mode which are inherent to the gyroscope.  However, as for compass mode, the 

measurement accuracy depends on the stability of  the surrounding magnetic field.  For this mode no magnetometer calibration is required  and also not available.  

3.3.3.4 NDOF_ FMC_ OFF  

This  fusion  mode  is  same  as  NDOF  mode,  but  with  the  Fast  Magnetometer  Calibration turned ‘OFF’.   

3.3.3.5 NDOF  

This is a fusion mode with 9 degrees of freedom where the fused absolute orientation data is  calculated  from  accelerometer,  gyroscope  and  the  magnetometer. The  advantages  of combining all three sensors are a fast calculation, 

resulting in high output data rate, and high robustness from magnetic  field distortions.  In this mode the Fast  Magnetometer calibration is  turned  ON  and  thereby  resulting  in  quick  calibration  of  the  magnetometer  and  higher 

output data accuracy.  The  current  consumption  is slightly  higher  in  comparison  to  the NDOF_ FMC_ OFF fusion mode. 



Step❾ Checkout the MVP-Paper
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MVP Paper: download from WIKI

http://wiki.schmid-elektronik.ch/zsom/doku.php?id=minimum_viable_product


Schmid Elektronik is a family-run, Swiss technology SME for 

embedded systems and industrial electronics. Customers are supplied 

with feasibility studies, prototypes, pilot series, minimum viable 

products (MVP), batch size 1 as well as small and medium series. 

Market services include hardware and software engineering, products 

for LabVIEW on customer-specific hardware and production services 

(EMS). One of Schmid Elektronik's specialties is Internet-of-Things

things. 

The ZBrain product family from Schmid Elektronik consists of 

hardware platforms for embedded systems that are graphically 

programmable with NI LabVIEW (RT, FPGA). With this Schmid 

Elektronik completes the NI platform (sbRIO, cRIO, PXI, SLSC) and 

enables its customers to run LabVIEW on their own hardware. Be it 

in prototypes, MVPs or products. 

Since 2007, Schmid Elektronik has been one of the NI Alliance 

Partners, achieved Silver status and holds the CompactRIO AND 

CONTROL Specialty certificate. Thus, the focus is on embedded sbRIO 

hardware, customized cRIO modules, specific FlexRIO and SLSC 

boards.

marco.schmid@schmid-elektronik.ch

Phone Direct +41 (0) 71 969 35 90

Phone HQ +41 (0) 71 969 35 80

info@schmid-elektronik.ch

schmid-elektronik.ch

Schmid Elektronik AG

Marco Schmid

Mezikonerstrasse 13

CH-9542 Münchwilen

Schweiz

Contact

Step❿ Talk with us about your application ideas
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