
The Field Expedient Development System (FEDS) is a suite of 
hardware modules designed to work together as a user-customizable 
sensor system for rapidly evolving mission requirements. FEDS 
modules provide a rapid prototyping solution by minimizing the 
need for additional equipment and hardware that would normally 
be required for developing a solution in the field. The modules are 
interconnected through a low-profile connector which allows them 
to be stacked together in a vertical orientation while maintaining an 
overall diameter area of only 1.0”. For missions that require a low-
profile solution where the vertical stack up cannot be used, interface 
adapter boards and flex cable assemblies are available. The FEDS 
modules are broken down into 3 main categories: Power Modules 
(system power options), Processor Modules (main processor) and 
Mission Modules (sensors and I/O interfaces). FEDS firmware 
can be tailored to meet operational requirements by programming 
the Processor Module directly through USB with the Arduino IDE 
(Integrated Development Environment) or any professional IDE 
(requires separate JTAG programmer and FEDS Motherboard). 
FEDS modules are completely developed and manufactured in the 
USA through approved vendors and sources. In addition to the FEDS 
modules readily available, custom modules can be provided based on 
customer specific requirements.
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▶ Tamper monitoring
▶ 360° proximity detection
▶ 4-meter precision distance measuring
▶ Acoustic threshold and direction sensing
▶ Audio recording with adjustable mic gain
▶ 9-axis motion capture and measurement
▶ Geo-fence detection and event reporting
▶ GNSS TTL for location-based events
▶ Time based and alarm triggers
▶ Secure two-way RF communications
▶ Onboard or removable flash storage
▶ Various power and I/O options
▶ Arduino IDE compatible
▶ Custom modules upon request

Arduino IDE
Each FEDS Processor Module is pre-loaded with an Arduino 
compatible bootloader that allows developers and users to 
customize the firmware through use of the popular Arduino IDE 
and a standard USB cable, minimizing the number of tools needed 
for development. Firmware customizations utilizing this method 
are only limited by the capabilities offered through the Arduino IDE.

Bare Metal Programming
Advanced developers can unlock the full potential of each 
Processor Module by utilizing their professional IDE of choice 
(Atmel Studio, MPLAB, Visual Studio, etc.) along with a standard 
JTAG programmer for developing bare metal firmware to minimize 
power consumption and optimize task operation efficiency.
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FEDS Modules

9V Battery

 ▶ Provides direct terminal connection to a 9V battery and integrates 
onboard regulator for providing power to interconnected FEDS 
modules

 ▶ Allow for locally sustainable and quick replacement power options 
for FEDS modules to operate

LiPo Battery

 ▶ LiPo battery interface (JST connector interface) with built in battery 
management and charger

 ▶ Standard USB micro B connection for charging LiPo battery and 
direct USB power

 ▶ Onboard charge LED indicates battery charging status

8-bit MCU

 ▶ 8-bit Atmel Atmega32u4 processor capable of operating up to 16 
MHz

 ▶ Integrated real time clock with rechargeable micro battery backup for 
time and alarm-based events

 ▶ RGB LED for user defined functionality
 ▶ Two 6-pin connectors capable of providing 5V to peripherals and 

interfacing digital and analog signals directly to the processor

Multi-Sensor

 ▶ The Multi-Sensor Module incorporates 6 different sensors (Hall 
Effect Sensor, Crypto Authentication IC, FRAM EEPROM, Pressure 
Sensor, 9-axis Inertial Motion Unit and Capacitive Touch Sensor) 
on one module to reduce the size constraints required for multiple 
modules

 ▶ Hall effect sensor that can detect the presence/absence of a magnet
 ▶ 9-axis IMU contains 3-axis accelerometer, 3-axis gyroscope and 

3-axis compass in single chip solution for motion detection
 ▶ Crypto authentication IC allows for 256-bit secure key management
 ▶ MEMS nano pressure sensor for monitoring atmospheric pressure
 ▶ FRAM EEPROM for non-volatile local data collection
 ▶ 5 channel capacitive proximity/touch sensor for detecting user inputs  
 ▶ Two 6-pin connectors that provide a direct connection to the 

capacitive touch sensor and additional digital I/O capabilities

Proximity

 ▶ The Proximity Module has four PIR (Passive Infrared) sensors 
connected to the perimeter of the module to allow for 360-degree 
motion detection

 ▶ On the top side of the module is a laser distance sensor capable 
of detecting objects and precision measurements of up to 4 meters 
from the top side of the module

GPS

 ▶ U-Blox NEO-M8 GPS receiver capable of concurrent reception of up 
to 3 GNSS constellations (GPS, Galileo, GLONASS, BeiDou)

 ▶ -167 dBm receiver sensitivity
 ▶ Built in advanced jamming and spoofing detection
 ▶ Programmable antenna bias selection for passive or active antennas
 ▶ LED indicator for satellite lock status



XBee

 ▶ XBee 3 Zigbee 3.0 RF module for data egress
 ▶ Transmit power up to +19 dBm with outdoor range of 2 miles
 ▶ Frequency band ISM 2.4GHz
 ▶ U.FL connection for external antenna
 ▶ Mesh and point-to-point network topology compatible
 ▶ LED indicators for transmit and link status

Audio Detection

 ▶ 7 microphones located around perimeter of module for audio 
detection and location

 ▶ Individual microphone programmable gain settings of 40, 50 or 60 
dB through firmware

 ▶ Amplified analog audio output is sampled by 12-bit ADC (analog to 
digital converter)

SD Card

 ▶ Micro SD card module for removable flash storage
 ▶ Accepts SDHC and SDXC micro SD cards formatted in FAT32 file 

system
 ▶ Two onboard tact switches for user input
 ▶ RGB LED for user defined functionality controlled through firmware

Motherboard

 ▶ Benchtop development platform which provides direct interface of up 
to 9 FEDS modules simultaneously

 ▶ 6-pin ICSP (In Circuit Serial Programming) connector for bare metal 
programming direct interface

 ▶ Power is supplied through USB micro B or DC barrel jack
 ▶ Onboard LEDS connected to each I/O pin interface to provide visual 

feedback in development

Rigid Adapter

 ▶ Rigid adapter board provides a mounting solution for the stack-up to 
be rotated in 90° increments

 ▶ Allows for I/O connections such as antennas, LED and switches to 
be adjusted axially and position connections for optimal interface 
placement

MUX Adapter

 ▶ MUX adapter provides a mounting solution for up to 4 FEDS 
modules to be mounted in a horizontal plane versus the traditional 
stack-up orientation

 ▶ Allows for lower profile mounting where placement height can be 
restricted
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