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ITM-MKR680

User’s Guide

All information contained in these materials, including products and product
specifications, represents information on the product at the time of publication
and is subject to change by MIDATRONICS S.r.l. without notice.
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1. Introduction

1.1. Description

The ITM-MKR680 board is a shield compatible with the new Arduino’s MKR
form factor.

It's based on the Bosch Sensortec BME680, an integrated environmental
sensor that can detect a broad range of gases to measure indoor air quality for
personal well being (VOC).

The BME680 it’s also able to measure pressure, humidity and temperature.
Being equipped with an MHCP SAMD21, a low power Cortex-M0+, it's able to
work in conjunction with any MKR form factor MCU connected to an host or in
standalone mode. The main purpose of the SAMD21 is to perform the
processing of the data from the sensor, implementing the Bosch Sensortec
analysis library.

The firmware of the ITM-MKR680 board can be customized using one of the
following environments/tools:

e Arduino IDE via USB https://www.arduino.cc/en/Main/Software

e Arduino IDE + Atmel ICE

e Atmel Studio + Atmel ICE https://www.microchip.com/mplab/avr-support

1.2. Kit contents

The following items are included in the box:
1x MKR-680 Shield.

1.3. Getting started

The ITM-MKR680 can be used in conjunction with any MKR form factor MCU
connected to an host or in standalone mode.
ITM-MKR680 can exchange data with a Host through:

e USB
e 12C

Please refer to the usage and software chapters to learn how to get started
with the MKR-680 Shield and how to configure it.
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2. System overview

2.1. Board layout

The layout of the MKR-680 board is shown in the picture below.
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Figure 1 : ITM-MKR680 PCB board

2.2. Block diagram

An overview of the functions of the ITM-BME-680 board is shown in the figure

below:
Pressure
1 BMESSO | [rbertire
VOC
32.768 KHz | {IF
= SAMD21
Cortex-M0+ [=
Reset
User Led
Figure 2 : IT-MKR680 block diagram
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2.3. Board Specifications

Characteristics Value

CPU Clock speed 48MHz
Flash Memory 256Kb
Connector 1 USB

1 SWD Debugger

Arduino MKR100 Format compatible PinOut (18 pin)
Board supply voltage [3.3V CC (see chapter 4 for more details)
Temperature -40°C to +85°C

Dimensions 24 mm x 26 mm

Table 1 : Board specifications

009¢

Figure 3 : ITM-MKR680 size

2.4. MICROCHIP ATSAMD21G18A low-power ARM

The Microchip ATSAMD21G18A low-power microcontroller using the 32-bit
ARM® Cortex®-MO0+ processor is the core of the entire board.

Memory

. 256KB in-system self-programmable Flash

o 32KB SRAM Main Memory

Clock Frequency

o Up to 48 MHz internal clock

o 32.768kHz external crystal oscillator (XOSC32K)

More information can be found on the MICROCHIP SAMD21 Data Sheet (See
the link in the References and Useful Links chapter)
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2.5. BMEG680 Integrated Environmental Unit

The BME680 is an integrated environmental sensor developed specifically for
mobile applications and wearables where size and low power consumption are
key requirements.

Expanding Bosch Sensortec’s existing family of environmental sensors, the
BME680 integrates for the first time individual high linearity and high accuracy
sensors for gas, pressure, humidity, and temperature.

It consists of an 8-pin metal-lid 3.0 mm3 x 3.0 mm3 x 0.95 mm3 LGA package
which is designed for optimized consumption depending on the specific
operating mode, long-term stability, and high EMC robustness.

The gas sensor within the BME680 can detect a broad range of gases to
measure indoor air quality for personal well-being. Gases that can be detected
by the BME680 include volatile organic compounds (VOC) from paints (such as
formaldehyde), lacquers, paint strippers, cleaning supplies, furnishings, office
equipment, glues, adhesives, and alcohol.

2.51. Features

e RH
Measures relative humidity with a fast response time
e Pressure
Measures barometric pressure and altitude
e Temperature
Measures ambient temperature
e Gas
Measures volatile organic compounds (VOC)
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3.Connectors

This chapter gives you an overview of the MKR-680 connectivity. The
connectors’ placement is depicted in the figure below.

The ITM-MKR680 board occupies only partially the host’s headers as follows:

Powered by 5V or 3.3V

Communication through 12C

Resettable via own button or from the host
Interrupts availability

AN [ ¢ b
Pin 1 O U s Uy =0
B -5 1 = &
( 3 B
A~ O A 1)) A O
e P T
) E= )
) o O
M -
i = L
~ 5 = ut o ﬁ ~
C’ g L*® E (j
. .
. | |
O O
- EEEE =
of = o
| . |

Figure 4 : MKR-680 connectors (front view)

ID Connector Side
J1 USB front
12 SWD Connector DEBUG front
J3 Arduino MKR
J4 Arduino MKR

Table 2 MKR-680 connectors

3.1. USB CDC Uart interface

The board is equipped with a USB (J1) Full-Speed (12 Mbps) device port on
USB Micro-b connector. ITM-MKR680 can be powered through this interface.
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3.2. SWD Connector

The ITM-MKR680 board features an on-board SWD Connector (J2) that can be
used to program and debug the microcontroller.

This connector should be used if you are not using the Arduino IDE.

Use this connector with Atmel Studio development environment and the Atmel
ICE probe.

Warning

Using SWD to download your application you override the Arduino boot loader

f_
N

o]~ orfeo |
AREE
—m|oo|0> 4:-|r\)
o

Figure 5 : SWD Connector

Name Conn. Pin
+3.3V J2 1
SWDIO 2 2
GND J2 3
SWCLK 2 4
GND J2 5
PA10 12 6
Not used 12 7
PA11 J2 8
Not used 12 9
RESET J2 10

Table 3 SWD Connector
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3.3. MKR format connectors

The MKR-680 can be use in different way. J3 and J4 connectors are used
according to the difference purpose of usage. The table 4 show the pinout of
the board when used as an Arduino CPU.

PAO2 (@ | B @ | NC
PAO5 | © |gm 5 .. ,|@|anD
PAGE | @ _- |.' @ | RESET
PAO7 | @ -I @ | TXD
PA27 | @ _ -||E.HXD
PA28 | @ |wwmoncs w = @ | scL
PA22 | @ neee = |@|spa

'l
—
N ] | ®

Figure 6 : Arduino MKR-680 pinout (front view)

MKR-680 as an Arduino board

Name Conn. Pin. Description
PA03 J3 1 AREF
PA02 I3 2 DACO0/A0Q
PA04 13 3 Al
PAO5 I3 4 A2
PA06 I3 5 A3
PAO7 I3 6 A4
PA27 I3 7 DO
PA28 I3 8 D1
PA22 J3 9 D2
PA0S J4 1 D3 / SDA
PA09 J4 2 D4/ SCL
PA15 J4 3 D5/ RX
PA14 J4 4 D6/ TX
RST J4 5 RESET
GND J4 6 GND
+3.3V J4 7 VCC 3.3V
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NC J4 8 INot connected
+5V J4 9 +5V

Table 4 MKR-680 pinout mapping - as an Arduino CPU

When used as an Arduino Shield or as a stand alone sensor the only pins of J4
connector used are those providing power and I12C connections

MKR-680 as an Arduino Shield or as stand alone sensor
Name Conn. Pin.
SDA J4 1
SCL J4 2
RESET J4 5
GND J4 6
+3.3V J4 7
+5V J4 9

Table 5 MKR-680 pinout mapping — as Shield or sensor

3.4. Connection diagram

Being equipped with an MHCP SAMD21, a low power Cortex-M0+, ITM-MKR680
is able to work in conjunction with any MKR form factor MCU as well as
connected to an host or in standalone mode.

PAO3 | @ USB 0] .5v
PAO2 | | B NESSSEN @ | ne
= = .
PAD4 | @ s.: l.'i'!! o | aav
PAO5 | @ - e s| @ |GND
PADG | @ - - i o | ® | RESET
PAO7 | @ !; : i— |®|TD
PA27 | © gg L I ® | RXD
PA28 |@ oo = = W B 1@ | 5oL
PA22 @ = .... " |®|spa
' :

Figure 7 : Shield interface throught USB or UART or I2C

As shown in the previous figure:

e SCL and SDA allow the communication with another MCU board through an
I2C interface (typically when used as a shield)

e USB interface can be used to connect the board with a host
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e TXD and RXD allow an UART interface when used as an Arduino board
(Firmware must be implemented by the user)

1

Figure 8 : Shield mounted on a MKRZERO form factor board

When ITM-MKR680 is mounted on a MKRZERO format board it is powered by
the hosting board through Arduino Pin.

When used in stand alone mode is powered through USB or with a 5V or 3.3V
dc at the 9 or 7 pin J4 connector listed in table 5, ground at pin 6.

Mind that internal power is always 3.3V.
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4. Usage

This chapter describes how to connect, configure and interact with the Shield.
The ITM-MKR680 board is compatible with the MKR form factor MCUs.
The ITM-MKR680 can exchange data with a Host through:

e USB
o I2C

The ITM-MKR680 is pre-programmed with an application FW that
includes the Bosch BME680 library and the I2C communication with
the Host.

4.1. Power supply

The ITM-MKR680 can be powered alternatively through:

e USB connector
e +5V through J4 connector
e +3.3V through J4 connector
The various power supplies can be applied simultaneously without conflicts.

4.2. LED

A basic user interface is provided through on-board LED

O Uon U —110
I} jl’s 1‘\: 2 -
O e O
NEE

=

&=

=

=
g
| r

_

LED

— 8| i e

Figure 9 : Push Button & LED

OBJECT DESCRIPTION COLOR SAMD21 Port
LED 1 User LED amber PA23

Table 6 Push button & LED
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4.3. Bosch sensor connection:

The BME680 is connected to SAM D21 as the image below:

PA16
PA1S8
PA19
PALY

U2A
17 _PA16_S3_MISO R9—OR BME SDO 5[ . o
19 PA18_S3_MOSI R10——0O0R BME_SDI 3| op,
20 PA19°S3_SCK R11——OR BME_SCK 4| -
18 PA17 S3 SS R12—O0R BME_CSB 2| Cap

BMEG80

Figure 10 : BME680 connection

4.4. Stand-alone mode:

When the ITM-MKR680 is connected through USB, it provide an CLI interface.
The available command are :

R - reads latest sensor data
V - print firmware version
C - print configuration

A NN - set I2C address to NN (in hex) (for example "A 2A" set the 12C

address to 0x2A)
e ? - for help (print the available command)
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4.5. Shield mode:

When the ITM-MKR680 is used as shield, it becomes an I12C slave device.
The default address is 0x10, if you want to change refer chapter 4.3.

The data are organized as follows:

inté4_t timestamp;
float temperature;
float rawTemperature;
float humidity;

float rawHumidity;
float gasResistance;
float pressure;

float iagEstimate;
uint8_t iagAccuracy;
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5. Getting Started with Arduino IDE and Sketch Projects
5.1. Tools

The following tools are needed:
e Arduino IDE (Release 1.6.4 or newer)

e USB cable

-mm
© 00 0 0 000

Figure 11 : Launch Board Manager

Doc ITM-MKR680 User’s Guide, Rev 1.5 17 of 26

Downloaded from AFFOW.Com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

®)= MIDATRONICS
L

1111
LLLL

Document
ITM-MKR680 User’s Guide

21/03/2019

5.2. Setup the Environment

Download and install the Arduino IDE from the Arduino web site (See the link

in chapter 8.).

The first time you run the Arduino IDE, it is necessary to load the Arduino Zero

& SmartEverything Core.

Click on the Tools -> Boards ->Boards Manager... menu entry

aladunc LA =) ;
h Help
] Auto Format Crl+T m
Archive Sketch
33 Fix Encoding & Reload :
gl Serial Moniter Ctrl+Shift+ M 1

Board: "Arduino Gemma" |

Port: "COM36"

Programmer

Burn Bootloader

Boards Manager...

¥ Arduino AVR Boards
Arduing Yin

Arduino Uno

Arduine Duemilanove or Diecimila

Figure 12 : Arduino IDE Board Manager

The two installation steps shall be done as follows:

1) Select from “Type” combo Arduino and choose Arduino SAMD Boards in
order to install the core of the Arduino Zero.
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, ,

Arduino AVR Boards Built-In by Arduino version 1.6.7 INSTALLED
Boards included in this package:

no Ydn, Arduine in
no Esplora, Ard

uino Ethernet, Arduino Fio, Arduino BT, Arduine LilyPadUSB, Arduino Lilypad, Arduino Pro,
no ATMegaNG, Arduine Rebot Contrel, Arduine Reobot Motor, Arduine Gemma.

Arduino SAM Boards (32-bits ARM Cortex-M3) by Arduino
Boards included in this package:

Arduin SAMD Boards (22-bits ARM Cortex-M0+) by Arduino version 1.6.0 INSTALLED
Boards included in this package:
v

Figure 13 : Arduino Zero Core Installation

2) Insert the following URL.:

https://raw.githubusercontent.com/midatronics/midatronics-
core/master/package ioteam index.json in the Additional URL for board
manager through setup panel as shown in the figure below
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File Modifica Sketch Strumenti Aiuto

oleatal doasdida
Impostazioni... *

Impostazioni  Rete

Percorso della cartella degli sketch:

C:\Users\Paclo\Documents'Arduina Sfoglia
Lingua dell'editor: Default di sistema « | (richiede il riavvio di Arduino)
Dimensioni del font dell'editor: 14
Scala dell'interfacda: Automatico | 100 = % (richiede il riawvio di Arduino)
Mostra un outpd
@ URL aggiuntive per il Gestore schede had

Warning del com

Vieualizza it Scrivi le URL aggiuntive, una per riga

[] Abilta il ragi https://raw.githubusercontent.com/ioteamit/ioteam-arduino-core/master/package ioteam index. jsonl

Verifica il col
[ Usa un editq
Core compil
Controlla ag Clicca qui per ottenere una lista di URL per schede non uffidali

Aggiorna ay OK Annulla
Salva dura T

URL aggiuntive per il Gestore schede: |, https: //raw.githubusercontent. com ioteamit/ioteam-arduino-core fmaster fpackage_ioteam_index. json

Altre impostazioni possono essere modificate direttamente nel file
C:\Users\Paolo\AppData'\Local \Arduino 15\preferences. txt

{modificabile solo quando Arduino non & in esecuzione)

OK Annulla

Figure 14 : Arduino Zero Core Installation

3) Select from board manager the MIDATRONICS Boards in order to install
the core of the ITM-BME-680.
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File Meodifica Sketch Strumenti Aiuto

| &9 Gestore schede * I

Tipo | Tutti R |E:tean1

IOTEAM Boards by IOTEAM S.r.l. versione 1.0.0 INSTALLED [l
Schede incluse in questo pacchetto:

Dustino.

Online help

More info

Rimuovi

W

Chiudi

Figure 15 : ITM-BME-680 Core Installation

The installation procedure will automatically install all the necessary USB drives.
Once the installation is completed, you can connect the Board and start coding.

If the Driver installation process does not complete successfully, follow the
steps described in chapter 8.

5.3. Run the software as a board

Warning
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| Flash our code, you override the Factory Firmware

Verify the code

; R
AnalogReadSerial | Arduino 1.6.12 ESREE

File Edit Sketch Tools Help

AnalogReadSerial

*
Aanglogeeadayerial
G am mama] : ; ! T+ m ke mmwia] AR e

-

L — i mta e EEal

~ Figure 16 : Arduino IDE: Verify the code

Load the software on the connected board.

blinkRGE | Arduine 1.6.5 E=RAe

File Edit Sketch Tools Help

hlinkRGE

L
Shows How to use the SmartEverything RGE Led [:}
created 14 Jun 2015

by Mik (smkk@amel-tech.com)

A

int 1 = 0;

Figure 17 : Arduino IDE: Upload the code

5.4. Importing the components Library

In order to use the BME680 specific libraries is required. To include these
libraries use the menu Sketch - Include Library - Manage Libraries.
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WriteMultiNdef | Arduino 1.5_ SRRE X
File Edit Eketch| Tools Help
Verify / Compile Ctrl+R

YMrite b Show Sketch Folder Ctrl+E

1 g+ Include Library ' Manage Libraries... L

2 Add File.., , 1

. Add ZIP Library...

4 Demonstrate how Lo write m - S - =
Arduino/Avr libraries

5 The library compose the D

- Bridge

L

7 And the ends the green EEPROM

Figure 18 : Arduino IDE: Launch Manage Libraries interface

Once the Library Manager is started, you can filter the available libraries
writing:

e FlashStorage
e BSEC
e Arduino-Scheduler

in the right top text box and then you can select the necessary library.

& Library Manager %
Type All ~ | Topic |All ~ | | exteepr]
extEEPROM by Jack Christensen ~

Arduino library to support external I2C EEPROMs. This library will work with most I12C serial EEPROM chips between 2k bits and 2048k bits (2M
bits) in size. Multiple EEPROMs on the bus are supported as a single address space.
More info

Figure 19 : Arduino IDE: Library Manager
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Another way to install the supported components Library is to go to the GitHub
repository and download the zip file.

ioteamit / ioteam-atab8520-library © Unwatch~ 2 o Star | 0 YFork | 0
<> Code Issues 0 Pull requests 0 Projects 0 Wiki Insights Settings
Arduino library for the ATAB8520E Sigfox Atmel module Edit
Add topics
P 13 commits ¥ 1 branch > 0 releases ontributors

Branch: master v New pull request Create new file = Upload files | Find file
MinoMiano Added comments to Sfxh Clone with HTTPS & Use S5H

Use Git or checkout with SVN using the web URL.

examples Added headers, fixed README, keywords.txt, library.properties
https://github.com/icteamit/ioteam-atabg52
src Added comments to 5fch

[E) README.md Added headers, fixed README, keywords.td, library.properties

Open in Desktop Download ZIP

README.txt Added headers, fixed README, keywords.txt, library.properties 2 days ago
Y y-prop ys ag

Figure 20 : GitHub libraries repository

Once it is downloaded, go to the “include Library” menu and use the
“Add .ZIP Library...” item.

6. Use MKR680 as a shield:

6.1. Importing the components Library:

In order to use the MKR680 with factory firmware, a specific library is required.
To install the Library go to the GitHub repository, download and extract on
arduino library folder the zip file.

e MKR680-SH-library (https://github.com/midatronics/MKR680-SH-library)

Once it is downloaded, go to the “include Library” menu and use the
“Add .ZIP Library...” item.
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6.2. Example code:

Plug the MKR680 on any MKR format board end upload on master board the
arduino example code find into library chapter 6.1.

7.References and Useful Links

7.1. Data sheets

MICROCHIP SAMD21 Family | Low-power ARM® Cortex®-M0+ D21
http://ww1l.microchip.com/downloads/en/DeviceDoc/SAMD?21-Family-
DataSheet-DS40001882D.pdf

BOSCH BMEG680
https://cdn-shop.adafruit.com/product-files/3660/BME680.pdf

7.2. Tools

. Arduino IDE -https://www.arduino.cc/en/Main/Software

. Atmel Studio -https://www.microchip.com/mplab/avr-support
7.3. Web Sites

. MIDATRONICS S.r.l. -www.midatronics.com

. Arduino -www.arduino.cc

. Microchip -Www.microchip.com

. Bosch -www.bosch-sensortec.com/en/bst/products/all products/bme680
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8. Troubleshooting

8.1. Driver installation problems

It can happen that the installation of the driver does not automatically
complete successfully. The driver to manage the COM Port is not installed
properly and the device is reported as an Unknown Device.

If this happens on Windows 7, it is necessary to install the driver manually.
The correct drivers can be found on the following link:

C:\Users\<login name>\AppData\Local\Arduino15\packages\IOTEAM\hardware\samd\1.1.0\drivers.

L X )

) Wl Update Driver Software - SmartEverything Fox bootloader (COM46)
sl

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

1 SmartEverything Fox bootloader

Figure 21 : Correct USB Driver installation
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