
The Mulle platform

Feature overview

The Mulle is a miniature wireless Embedded In-
ternet System (EIS) suitable for wireless sensors
connected to the Internet of Things, and de-
signed for rapid prototyping.

• Freescale Kinetis K60 100 MHz 32-bit ARM
Cortex-M4 microcontroller, 512 KB pro-
gram flash, 128 KB RAM

• 4 Kbit FRAM persistent memory

• 16 Mbit flash memory

• microUSB connector

• Ultra-low power operation allows battery
powered applications with long battery life

• On-board single-cell Li-Ion/Li-Po battery
charging circuit allows battery charging
over USB

• Wireless IEEE 802.15.4 (868 MHz) connec-
tivity with on-board antenna

• Compact layout, 20.50mm × 34mm board
size (with integrated antenna), 20.50mm×
25mm board size (without integrated an-
tenna)

• LIS3DH digital ultra low-powered 3-axis ac-
celerometer

• Runs Contiki operating system, alterna-
tively TinyOS

• 3x on-board LEDs (red, yellow, green)

• Flexible interfacing options:

– 4x UART

– 2x SPI

– 2x I2C

– 2x CAN

– 1x Ethernet RMII

– 1x Secure Digital Host Controller in-
terface

– 1x USB On-the-Go with Device
Charger Detection

– 18x analog inputs

– 1x analog output

– 42x general purpose digital I/O pins

the above interfaces are accessible via the
expansion port.

• Separate on-board 3.3V, 150mA voltage
regulator for powering analog devices

• On-board secondary 3.3V, 150mA voltage
regulator for powering external devices

• Solder pads for connecting a single-cell Li-
Ion- or Li-Po-battery

Introduction

The Mulle platform has ultra-low power con-
sumption and its large number of I/Os makes it
ideal as a building block for Internet-connected
wireless sensors. The use of TCP/IP over 6LoW-
PAN enables the Mulle to transmit sensor data
directly to the Internet and the small form factor
allows it to be easily embedded in any product.

The Mulle runs the open-source Contiki oper-
ating system which features a full IPv6 stack.

Features

The Mulle is equipped with a low-power micro-
controller and an IEEE 802.15.4 transceiver (868
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MHz radio frequency). It also has an on-board
2 MB flash memory, allowing storage of large
amounts of sensor data, as well as configura-
tion and web page data. Flexible as well as
time driven performance is provided by a real-
time clock, LEDs, and a high-density expansion
port. The power consumption in its lowest sleep
mode is only 20µW.

Communication

The Mulle software is designed from start with
modularity in mind. A user can start a new
project with an open-source base and test soft-
ware. Additions and modifications are thereafter
straightforward to implement.

The use of IEEE 802.15.4 combined with sup-
port for the Contiki operating system enables
formation of mesh networks using 6LowPAN and
multi-hop support using RPL.

Interfaces

The Mulle’s 60-pin connector hosts a large num-
ber of analog and digital I/O pins, power supply,
and serial communication lines that are available
for easy connection of other types of sensors as
well as expansion boards. The compact design
occupies a total of 20.5× 34× 5.5mm.

Software

The Mulle software can be built using the stan-
dard GNU GCC toolchain for embedded ARM
platforms. The Contiki open-source operating
system is used in many tiny, low-power, Em-
bedded Internet Systems worldwide. Contiki
supplies a full IPv6 networking stack, including
UDP, TCP, HTTP, 6LoWPAN, RPL, and CoAP
protocols. For more information about Contiki,
see contiki-os.org.

Expansion boards

The Mulle platform is equipped with a 60-pin ex-
pansion connector for interfacing with sensors as
well as debugging and programming tools. Some
expansion boards are listed below:

• Programming board, including a JTAG pro-
grammer and pin headers for all expansion
port pins.

• IMU board equipped with gyro and magne-
tometer.

• Weather station board including sensors
for barometric pressure, humidity, tempera-
ture, ambient light.

• Gateway board for using a Mulle board as
a 6LoWPAN/RPL border gateway.

Summary

The Mulle can be used to create applications
where Internet-connected sensors and actuators
is a key feature. Eistec’s Mulle platform allows
for a multitude of possibilities for developing new
and exciting intelligent applications.

Ordering Information

For more information, contact Eistec AB:

Telephone: +46 (0) 70 570 66 35
E-mail: info@eistec.se
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