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OpenlLog Artemis Hookup Guide

Introduction

Note: The following tutorial is written with firmware v1.11 in mind and will be updated as necessary based
on the firmware release. For information about the firmware releases, check out the GitHub repo releases
for the OpenLog Artemis.

The SparkFun OpenLog Artemis (OLA) is a versatile, open source data logger that comes preprogrammed to
automatically log a wide variety of data from a large number of sensors. And here’s the best bit... You can do all of
this without writing a single line of code! The OLA automatically detects which sensors are connected to it and logs
the data to microSD card in standard Comma Separated Value (CSV) format. The OLA is designed for users who
just need to capture a bunch of data and get back to their larger project. We will quickly get you up to speed with
the OLA and the Qwiic ecosystem so you can start logging all that data!
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SparkFun OpenLog Artemis (without IMU)
@© DEV-19426

Product Showcase: SparkFun OpenLog Artemis

Required Materials

A\ Battery Polarity: Please make sure that you use one of our recommended Lithium lon batteries. Some
batteries use the same JST connector as ours but have the opposite polarity. Connecting one of these to

your OLA will destroy it. If you are going to use your own battery, it is up to you to ensure it has the correct
polarity.

To follow along with this tutorial, you will need the following materials. You may not need everything though
depending on what you have. Add it to your cart, read through the guide, and adjust the cart as necessary.



» SparkFun OpenLog Artemis [DEV-16832]
e microSD Card formatted with FAT32 [COM-15107]
» A USB-C cable for configuration and LiPo charging
o Our USB 2.0 A to C Cable [CAB-15092] will do nicely
o Our USB 3.1 A to C Cable [CAB-14743] is a good choice too
« Lithium lon Battery [PRT-13813]
» At least one Qwiic cable
o A single 50mm Cabile is all you need to get going
o Our Qwiic Cable Kit covers all the options
Any additional sensors you may need

Note: Want to quickly add the minimum parts needed to follow along the tutorial? Check out the wishlist
below to add the parts to your cart. Depending on your personal preference, you will need at least one Qwiic
cable between each Qwiic-enabled sensor that is recognized by the OpenLog Artemis.

Minimum Wishlist for OpenLog Artemis Hookup Guide SparkFun Wish List

. SparkFun OpenLog Artemis
@ DEV-16832

@- microSD Card - 1GB (Class 4)
> COM-15107

O USB 3.1 Cable A to C - 3 Foot
CAB-14743

o> Lithium lon Battery - 1Ah
> PRT-13813
These are very slim, extremely light weight batteries based on Lithium lon chemistry. Each cell outputs a no...

The Sensors

Straight out of the bex anti-static bag the OLA [DEV-16832] is ready to log data from its built-in ICM-20948 Inertial
Measurement Unit (IMU) 9-Degrees-Of-Freedom (9-DOF) sensor. Only want to log magnetometer, accelerometer,
gyro or temperature data? You're good to go! But the fun is only just beginning...

Note: The OpenLog Artemis without IMU [DEV-19426] has the ICM-20948 IMU sensor removed. This IC is
becoming increasingly difficult to locate. This version still supports auto-detection and logging of over a dozen
sensors and GNSS receivers.

The OLA is preprogrammed to automatically log data from all of the following sensors, so you may wish to add one
or more of these to your shopping cart too. (More sensors are being added all the time and it is really easy to
upgrade the OLA to support them. But we’ll get to that in a moment!)



» Global Navigation Satellite System (GNSS) navigation data. The OLA can be linked to any of SparkFun’s u-
blox GNSS boards allowing you to log accurate position, velocity and time data from:
o GPS
o GLONASS
o Galileo
o BeiDou
o and augmentation services like SBAS
» Pressure, Altitude, Humidity and Temperature Data:
o BME280 atmospheric sensor
o LPS25HB absolute pressure sensor
o MS8607 PHT sensor
o MPROO025PA MicroPressure sensor
o MS5637 barometric pressure sensor
o MS5837 depth and pressure sensor
o AHT20 humidity and temperature sensor
o SHTC3 humidity and temperature sensor
o SDP31 differential pressure sensor
 Air Quality and Environmental Sensors:
o CCS811 air quality sensor
o VEML6075 UV light sensor
o SGP30 air quality and Volatile Organic Compound (VOC) sensor
o SGP40 air quality (VOC Index) Sensor
o SCD30 CO, humidity and temperature sensor
o SN-GCJAS5 particle sensor
» Distance:
o VL53L1X laser Time of Flight (ToF) sensor
o VCNL4040 proximity sensor
» Precision Temperature Sensors:
o MCP9600 thermocouple amplifier
o Qwiic PT100 ADS122C04 platinum resistance sensor
o TMP117 precision temperature sensor
» Biometric Sensors:
o MAX30101 pulse oximeter and heart rate sensor
» Weight:
o NAU7802 load cell sensor
» Serial Data:
o The OLA will automatically log standard 3.3V serial data received on its RX pin
o The OLA can also stream the sensor data to the serial TX pin (when enabled)
» Analog Voltage:
o OLA supports up to four built-in 14-bit Analog to Digital Converter (ADC) pins (2.0V Maximum)
o The OLA supports differential voltage sensing with the ADS122C04 24-bit ADC found on the Qwiic
PT100

Note: You can find the units for each sensor measurement in the GitHub repo.

Suggested Reading

If you aren't familiar with the Qwiic system, we recommend reading here for an overview.
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Qwiic Connect System

We also recommend checking out these tutorials before continuing.

Gyroscope
Gyroscopes measure the speed of rotation around an
axis and are an essential part in determines ones

orientation in space.

Accelerometer Basics
A quick introduction to accelerometers, how they work,

and why they're used.

How to Work with Jumper Pads and PCB Traces
Handling PCB jumper pads and traces is an essential
skill. Learn how to cut a PCB trace, add a solder
jumper between pads to reroute connections, and

Battery Technologies
The basics behind the batteries used in portable

electronic devices: LiPo, NiMH, coin cells, and alkaline.

Serial Terminal Basics
This tutorial will show you how to communicate with

your serial devices using a variety of terminal emulator
applications.

SparkFun 9DoF IMU (ICM-20948) Breakout
Hookup Guide

How to use the SparkFun 9DoF ICM-20948 breakout
board for your motion sensing projects. This breakout
is ideal for wearable sensors and loT applications.



repair a trace with the green wire method if a trace is
damaged.

Hardware Overview

Artemis

The Artemis module is the world's first open source hardware RF processor module. A surprising amount of power
can be packed into 10x15mm! Based around the Apollo 3 ARM Cortex-M4F from Ambiq Micro, it runs at 48MHz
but with low power consumption. It comes with Bluetooth Low Energy (BLE) wireless communication built-in and
we plan to upgrade the OLA to support wireless sensing in the coming months. (Don’t forget: it is really easy to
upgrade the OLA firmware. But we’'ll get to that in a moment!).

Ambiq, the manufacturer of the Apollo3, has done years of research into something they call Sub-threshold Power
Optimized Technology (SPOT™). This is a fancy description of a power saving technique that works by lowering
the logic level voltages necessary to indicate a 1 or a 0. By doing so at the silicon level, Ambiq has managed to
eke out a 48MHz processor which can draw less than half a milliamp.

The Artemis has a built-in Bluetooth 5.0 radio capable of transmitting up to 4dBm which should get you about 70m
transmission distance. We've seen successful RSSI checks at over 200ft.

microSD

OpenLog uses common microSD cards to record clear text, comma separated files. Flip over the OLA and you’ll
see the latching microSD card socket. You probably already have a microSD card laying around but if you need
any additional units, we have plenty in the store. The OLA can use any size microSD card and, as of firmware
version 1.11, supports exFAT cards in addition to FAT32. Please ensure your SD card is formatted correctly; we
recommend the SD Association Formatter.



Slide in your formatted SD card and it will click neatly into place. The edge of the SD card will line up with the edge
of the circuit board when it is inserted correctly.

A Warning! You should only insert or remove the SD card while the power is turned off or disconnected.
Removing the card while the OLA is logging will almost certainly corrupt your data.

As of firmware v1.6, the log file metadata (create and access timestamps) are now set correctly using the OLA’s
Real Time Clock. The files on the SD card can also be accessed via the USB terminal interface. A new
configuration menu allows you to:

« list the files on the card

» delete individual files

« type the contents of an individual file to the terminal

« send/ copy an individual file to the serial TX pin

« transfer individual or all files using the ZMODEM protocol

IMU Sensor



Note: The OpenLog Artemis without IMU [DEV-19426] has the ICM-20948 IMU sensor removed. This IC is
becoming increasingly difficult to locate. This version still supports auto-detection and logging of over a dozen
sensors and GNSS receivers.

Included on every OpenLog Artemis [DEV-16832] is an Inertial Measurement Unit (IMU) for built-in logging of
triple-axis accelerometer, gyro and magnetometer data. Whereas the original 9DOF Razor used the old MPU-
9250, the OpenLog Artemis uses the latest ICM-20948 capable of nearly 250Hz logging of all 9 axes. Oh, and if
that wasn’t enough, it comes with a built-in temperature sensor too. So if you want to use the OLA as a
transportation logger, it will do that straight out of the anti-static bag! On every OpenLog Artemis without IMU
[DEV-19426], the ICM-20948 IMU sensor and associated circuitry is removed. Users using \ the OpenLog Artemis
without IMU will not be able to log sensor data or configure the ICM-20948 if the sensor is not detected.

With IMU [DEV-16832] Without IMU [DEV-19426]

Power

There are a variety of power and power-related nets broken out to connectors and through hole pads. Below list a
few methods of powering the board up. The voltage is regulated down to 3.3V with the AP2112K for the system
voltage.

« USB-C

» Single Cell LiPo Battery
» 3V3 Pin

* VIN

USB-C

Micro-USB is just so passé. Like all recent SparkFun boards, the OLA comes equipped with a USB-C socket
which you can use to: connect it to your computer for configuration; or plug in a USB-C power supply. USB-C
power supplies are clever beasties and the OLA includes the configuration channel resistors needed to tell the
power supply to deliver 5V. So, yes, you can use your USB-C laptop charger as the power source should you
need to. This can also be used to charge the LiPo battery at a default rate of 450mA or program the board.
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For customers in North America, our NEMA Raspberry Pi Wall Adapter is a perfect choice.

USB-C power supplies are clever beasties and the OLA includes the configuration channel resistors needed to tell
the power supply to deliver 5V. So, yes, you can use your USB-C laptop charger as the power source for the OLA
should you need to, even though it normally delivers a much higher voltage.

You can power the OLA from our USB Battery Pack / Power Bank - TOL-15204 but you will need a USB-C cable
too:

e Our USB 2.0 A to C Cable - CAB-15092 will do nicely
e Our USB 3.1 Ato C Cable - CAB14743 is a good choice too

LiPo Battery

A\ Battery Polarity: Please make sure that you use one of our recommended Lithium lon batteries. Some
batteries use the same JST connector as ours but have the opposite polarity. Connecting one of these to
your OLA will destroy it. If you are going to use your own battery, it is up to you to ensure it has the correct
polarity.

But of course you're going to want to use the OLA to log sensor data while on the move too. You can connect one
of our standard single cell LiPo batteries to the OLA and power it for hours, days or weeks depending on what
sensors you have attached and how often you log data. The OLA has a built-in charger too which will charge your
battery at 450mA when USB-C is connected. Please make sure your battery capacity is at least 450mAh (0.45Ah);
bad things will happen if you try to charge our smallest batteries at 450mA. Underneath the JST connector the pins
are broken out if you decide to solder a single cell LiPo battery directly to the board.
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JST Connector for Single Cell LiPo Battery VBATT and GND Pins

3V3 Pin

For those going the old school route, you can also solder directly to the 3V3 and GND pin to provide power if your
application has regulated 3.3V.

I

VIN Pin

4> Warning: The VIN pin is connected to the USB's 5V pin. Make sure to cut the MEAS jumper connecting
the two pins when adding an external power source to avoid conflicting voltages.

On the back of the board, you will notice that there is a pin labeled VIN. We don’t recommend it, but you can also
feed in external power (recommended operating voltage of 6.0V Maximum) via the VIN pin next to breakout pin
11. We don’t recommend it because there is no protection diode between this pin and USB-C 5V power. If you
have VIN and USB-C connected at the same time, bad things could happen. If VIN is your only option then we
recommend cutting the MEAS jumper to isolate VIN from USB 5V and the LiPo.
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MEAS Pin MEAS Pins connected to
VIN and 5V USB pin

CH340 USB-to-Serial Converter

On the other side of the USB-C connector is a CH340 USB-to-Serial Converter. The chip can be used to send
serial data to your computer or upload new firmware with the Artemis Firmware Uploader.

The driver should automatically install on most operating systems. However, there is a wide range of operating
systems out there. You may need to install drivers the first time you connect the chip to your computer's USB port
or when there are operating system updates. For more information, check out our How to Install CH340 Drivers
Tutorial.



How to Install CH340 Drivers

AUGUST 6, 2019

How to install CH340 drivers (if you need them) on Windows, Mac OS X, and
Linux.

Quwiic and I12C

SparkFun's Qwiic Connect System uses 4-pin JST connectors to quickly interface development boards with 12C
sensors and more. No soldering required and there's no need to worry about accidentally swapping the SDA and
SCL wires. The Qwiic connector is polarized so you know you’ll have it wired correctly every time, right from the
start. Qwiic boards are daisy chain-able too so you can connect multiple sensors to the OLA and log readings from
all of them.

Sometimes you might want to connect more than one of the same type of sensor to the OLA. On the I2C bus, each
device needs to have a unique address. On many of our boards, there are jumpers links which you can use to
change the address and some have addresses that can be configured in software. But there are some where you
cannot change the address. The solution is to use one of our Qwiic Mux Breakouts which will allow you to connect
multiple devices with the same address to the OLA.

The OLA includes a dedicated 3.3V regulator for the Qwiic connector. This has several advantages including:

« the OLA can completely power-down the 12C sensors during sleep to prolong your battery life
« there’s no risk of the Qwiic bus gulping too much current and causing problems for the Artemis

The I12C pins are also broken out on small PTH pins on the back of the board. Keep in mind that these are not
standard breadboard sized PTH pins so you will need some thin wires to connect.



Breakout Pins

In addition to logging IMU and sensor data, OpenLog Artemis can also log serial streams and analog voltages! You
will find the breakout pins along the edge of the board:

» 32 - Analog channel 32. Stop logging - pulling this pin to GND will stop the OLA logging if stop logging has
been enabled via the configuration menus. As of firmware v1.11, Pin 32 can also be dedicated to the
MAX30101 Pulse Oximeter RST signal.

» TX/M2 - Analog channel 12. As of firmware v1.6, the sensor data can also be streamed to the Serial TX pin.
As of firmware v1.9, the TX pin can also be used for the serial terminal / console.

* RX/13 - Analog channel 13. Serial RX - Connect any serial stream up to 500000bps (' and the serial data
will be automatically logged to a separate log file. As of firmware v1.9, the TX pin can also be used for the
serial terminal / console.

* 11 - Analog channel 11. As of firmware v1.6, pin 11 can also be used to trigger logging of the sensor data.
When enabled, a change on pin 11 will trigger the reading and logging of the sensor data. The data will be
logged on every falling or rising edge, depending on which you have selected. As of firmware v1.11, Pin 11
can also be dedicated to the MAX30101 Pulse Oximeter MFIO signal.

[1] Note: At the time of writing, we indicated that the serial logging speed was 921600bps. After rigorous
testing, we found that it was reliable up to 500000bps.



Analog voltages are converted and logged in much the same way as the other sensor values are. Each analog
channel can be enabled or disabled. The values can be either a raw ADC reading (0 to 16,383) or a floating point
value (0 to 2.0V)

4> Warning: The maximum voltage that can be measured on the analog pins is 2.0V. Exposing them to 3.3V
is fine, the analog reading will simply max out at 2.0V. However, trying to log anything higher than the
Artemis’ 3.3V supply voltage will damage the device.

Serial communication is 3.3V. You will need an adapter if you need to log old-school RS232 data which uses
higher voltages.

LEDs
There are 5x LEDs on the board:

» CHG - This LED indicates that the LiPo battery is charging. It turns off once the battery is fully charged.

« PWR - The power indicator. This illuminates during normal operation, but can be disabled during sleep to
save current. (No jumper links to cut herel!)

 RXI/TX - These LEDs indicate USB-C serial traffic.

» STAT - This is a general status LED, controlled in software. It is currently used to indicate when the OLA is
taking measurements and writing data to the SD card.

Jumpers

There are two jumpers on board:

» VE - Voltage Enable. By default, this jumper is open. Experimental: close this jumper to give the Artemis
digital control of the voltage regulator. We have included this as a feature for advanced users who may want
to experiment with very low power consumption. See “Low Power Considerations” for further details.

» MEAS - By default, the jumper is closed. You can cut this jumper to measure the OLA’s current draw from
external power.



VE and MEAS Jumpers MEAS Pins connected to
VIN and 5V USB pin

RTC Backup Battery

The Artemis has a built-in Real Time Clock (RTC) which is used to timestamp the logged data. You can set the
clock time and date and enable timestamping through the configuration menus. If you have one of our u-blox
GNSS modules attached, you can use that to set the RTC. We have included timezone adjustment too!

The OLA has an onboard 1mAh backup battery which is designed to keep the RTC running when the external
power is removed. The battery requires 20 minute to charge. The OLA will require a reset to bring it back out of
deep sleep when the power is reconnected. See “Low Power Considerations” for further details.

Reset Button and RST Pin

Pressing the miniature reset button, as you might expect, will reset the Artemis. If you have your OLA mounted in
an enclosure, you can also attach an external reset switch too. Any Single Pole Normally-Open Push-To-Close
momentary switch will do. Solder pin headers or wires to the RST and GND breakout pins and connect your

external switch to those.



Pressing the reset button will cause the Artemis to restart the firmware. If the OLA was in deep sleep, pressing the
reset button will wake it. See “Low Power Considerations” for further details.

PSWC Pins

The Power Switch (aka PSWC) header can be used to attach an external switch. If you need power control on the
outside of an enclosure, solder header pins or wires to the PSWC breakout pins and attach your switch to those.
Any Single Pole Single Throw (SPST) toggle switch will do.

When the PSWC header is shorted together by the switch, the enable pin of the 3.3V regulator is pulled low,
turning off the power to the OLA. The Artemis will go into deep sleep and draw approximately 18uA of standby
current from the RTC battery. The OLA will require a reset to bring it back out of deep sleep when the power is
turned back on. See “Low Power Considerations” for further details.

Voltage Divider and Supervisory IC

The OLA has two ways to measure the incoming power voltage. A two-resistor divider allows the Artemis to
monitor the power (battery) voltage via one of its analog pins. The OLA code keeps an eye on the battery voltage
and will stop logging and put the Artemis into deep sleep when the battery voltage becomes too low. As of
firmware v1.6, you can now adjust the low battery threshold voltage via the menus.



The OLA also includes a 3.0V supervisory circuit. If the external power is disconnected or switched off, the
supervisor causes an interrupt which forces the Artemis into immediate deep sleep.
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While the Artemis is in deep sleep, the back-up battery will keep the RTC running. When power is restored, the
OLA will require a reset to bring it back out of deep sleep. See “Low Power Considerations” for further details.

SWD Programming Pins

The single wire debug port is available for advanced users who need low-level debugging tools.
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Board Dimensions



The board has four mounting holes. The overall size of the board (including the USB C connector and Artemis
module hanging over the edge of the board) is about 1.20"x1.43".

Hardware Hookup

microSD Card

If all you want to do is display your sensor readings in a serial terminal or monitor (connected via USB-C) then,
strictly, you don’t need to add a microSD card. But of course the whole point of the OLA is that it can log readings
from whatever sensors you have attached to microSD card. The data is logged in easy-to-read Comma Separated
Value (CSV) text format.

You probably already have a microSD card laying around but if you need any additional units, we have plenty in
the store. The OLA can use any size microSD card and, as of firmware version 1.11, supports exFAT cards in
addition to FAT32. Please ensure your SD card is formatted correctly; we recommend the SD Association
Formatter. Flip over the OLA and you’ll see the latching microSD card socket. Slide in your formatted SD card and
it will click neatly into place. The edge of the SD card will line up with the edge of the circuit board when it is

inserted correctly.
Y
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You should only insert or remove the SD card while the power is turned off or disconnected. Removing the card
while the OLA is logging will almost certainly corrupt your data.

After you've logged some data, you will find several new files on your SD card:

» dataLog00000.TXT: This is the file that contains the CSV sensor data. We use .TXT as the file type so that
your computer can open it in a simple text editor. The contents are all human-readable. But, if you want to,
you can rename it as .CSV instead. The file number is incremented for the next logging session.

» serialLog00000.TXT: If you have been using the OLA's RX pin to log serial data, you will find that data in
this file. Again, the file number is incremented if required. (The OLA automatically reuses any files that are
zero length, so the file number will only increment once some serial data has been logged.)

» OLA_settings.txt: The OLA’s core settings are configured via the configuration menus and stored in the
OLA's non-volatile “EEPROM” memory. However, a copy is kept on the SD card too in this file. If you don’t



have access to a USB-C cable or serial monitor, you can edit this file to change the OLA settings if you need
to. They will get loaded and copied into EEPROM next time you power up the OLA.

» OLA_deviceSettings.txt: The settings for each attached sensor are stored in this file. Whenever you attach
a new sensor or change the sensor settings via the configuration menus, this file gets updated. Again the
file is human-readable and can be edited in a text editor should you need to.

Qwiic Sensors and Muxes

If you are going to attach extra sensors to the OLA, then those need to be connected first before attaching a USB
cable. It is a good idea to only attach or disconnect Qwiic sensors when the power is turned off or disconnected.
The Qwiic bus is pretty tolerant to “hot swapping”, but: disconnecting a sensor while it is in use will confuse the
OLA software; and a new sensor won’t be detected until the firmware restarts.

Plug one end of your Qwiic cable into the OLA and plug the other end into your sensor. If you want to add extra
sensors, you can simply connect them to each other in a daisy chain. You will need a Qwiic cable for each sensor.
Our Qwiic Cable Kit covers all the options

OLA and a Qwiic Sensor/Mux OLA and several Qwiic Enabled Devices

Our Qwiic sensors usually all have power indicator LEDs and I°C pull-up resistors. Depending on your application,
you may want or need to disable these by cutting the jumper links on the sensor circuit boards. We have a tutorial
that will show you how to do that safely.

Sometimes you might want to connect more than one of the same type of sensor to the OLA. On the 1°C bus, each
device needs to have a unique address. On many of our boards, there are jumpers links which you can use to
change the address and some have addresses that can be configured in software. But there are some where you
cannot change the address - the NAU7802 Qwiic Scale being one example. The solution is to use one or more of
our Qwiic Mux Breakouts to allow you to connect multiple devices with the same address to the OLA.

» You can attach up to eight Qwiic Muxes to the OLA

» Each Mux must have a unique address (set via the solder split pad links)

» The Muxes must be daisy-chained Main to Main (you cannot connect Muxes to Mux ports in a star
configuration)

» Non-unique sensors should all be connected to individual Mux ports (connecting a non-unique sensor to the
Main Qwiic bus will prevent any duplicates from being detected)

Note: You can find the units for each sensor measurement in the GitHub repo.



MAX30101 Pulse Oximeter

If you want to log biometric data from the MAX30101 Pulse Oximeter and Heart Rate Sensor, you will need to:

Connect the Oximeter to the Qwiic bus using a standard Qwiic cable
Connect the RST pin on the Oximeter to Pin 32 on the OLA

Connect the MFIO pin on the Oximeter to Pin 11 on the OLA

Enable detection of the Oximeter via the Configure Attached Devices menu

We have headers and jumper wires in the store which will help here.

USB Cable

The USB-C connector provides power to the OLA and acts as a serial interface for configuration and data display.
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If you are going to use a microSD card to store your data, and why wouldn’t you, then insert that first before
attaching your USB cable. You should only insert or remove the SD card while the power is turned off or
disconnected. Removing the card while the OLA is logging will almost certainly corrupt your data.

Likewise, it is a good idea to only attach or disconnect Qwiic sensors when the power is turned off or
disconnected. The Qwiic bus is pretty tolerant to “hot swapping”, but: disconnecting a sensor while it is in use will
confuse the OLA software; and a new sensor won'’t be detected until the firmware restarts.

Depending on what ports your computer has available, you will need one of the following cables:

e USB 2.0 Ato C Cable
« USB 3.1 Ato C Cable
e USB 2.0 C to C Cable

Use the cable to connect your OLA to your computer and you will see the LEDs light as the OLA starts up. The red
PWR power LED will come on. The blue STAT status LED will come on too for a second or two while the OLA
configures itself. It will flash while data is being logged to SD card. The yellow and green TX and RX LEDs will
flash whenever there is serial traffic on the USB interface. If you have jumped the gun and have a LiPo battery
already connected, the yellow CHG charging LED may light up too.

If the STAT LED does not light up, your OLA is probably in deep sleep following a previous logging session.
Pressing the RST reset button will wake it. See “Low Power Considerations” for further details.

You'll find full instructions on how to configure the OLA in the next section.

LiPo Battery

A\ Battery Polarity: Please make sure that you use one of our recommended Lithium lon batteries. Some
batteries use the same JST connector as ours but have the opposite polarity. Connecting one of these to



your OLA will destroy it. If you are going to use your own battery, it is up to you to ensure it has the correct
polarity.

Now is a good time to attach a LiPo battery, if you want the OLA to keep logging when you disconnect USB-C.

You can connect one of our standard single cell LiPo batteries to the OLA and power it for hours, days or weeks
depending on what sensors you have attached and how often you log data. The OLA has a built-in charger too
which will charge your battery at 450mA when USB-C is connected. Please make sure your battery capacity is at
least 450mAh (0.45Ah); bad things will happen if you try to charge our smallest batteries at 450mA. The yellow
CHG charging LED will light up while the battery is charging and will go out once charging is complete.

4> Note: The MCP73831 charge IC on the board is used on a few SparkFun products. For more information
about the CHG status LED, we recommend taking look at the tutorial for the LiPo USB Charger for more
information. For more information on handling LiPo batteries, we recommend taking a look at this tutorial for
LiPo battery safety and care.

Please note that if you configure your OLA via USB-C and then disconnect the USB cable before attaching your
battery, the OLA will go into deep sleep and will need a reset to wake it. You can prevent this by connecting the
battery before removing your USB cable.

Serial Logging

Serial communication has been around since 1960. Original protocols like RS232 used much higher voltages to
carry data over long cables. Serial data is of course still in use today but, like many Arduino boards, the OLA only
supports 3.3V serial communication. Please see our tutorial for full details.

If you feed serial data onto the RX breakout pin, the OLA will automatically log it to a separate file on the SD card.
This can be useful if you want to log e.g. serial data from a GNSS module. You will need to set the serial baud rate
(speed) to the correct value using the configuration menus. Please see the next section for full details.

4> Warning: The maximum voltage that can be measured on the analog pins is 2.0V. Exposing them to 3.3V
is fine, the analog reading will simply max out at 2.0V. However, trying to log anything higher than the
Artemis’ 3.3V supply voltage will damage the device.

Configuration



Configuring the settings is as easy as opening a serial menu. You can use any serial monitor or terminal emulator
to quickly and easily change and store the OLA settings via its USB-C interface.

If you are familiar with the Arduino IDE, you can open the Serial Monitor to configure the OLA.

Serial Terminal Basics

SEPTEMBER 9, 2013

This tutorial will show you how to communicate with your serial devices using a
variety of terminal emulator applications.

If you don’t have the Arduino IDE installed, Don’t Panic!, there are plenty of free alternatives out there:

o Tera Term (Windows)
» RealTerm (Windows)
e CoolTerm (Windows, Mac, Linux)

The above guides will show you how to open the correct port for the OLA and how to set the baud rate to 115200
baud. If you are using the Arduino IDE, set the line ending to Newline. You can change the OLA’s baud rate
through the configuration menus too should you need to.

Note: Please note that the serial RX and TX pins have their own, separate baud rate setting. It can be
different from the configuration menu baud rate.

Menu Menu

If you have been following along with the tutorial and have inserted a blank microSD card into your OLA and then
connected via USB-C, when you open the serial terminal you should see:
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The messages in the serial terminal tell us:

» This is the first time the OLA has been powered up and so the default settings are being used
» The OLA software version is V1.6

» Sensor data is being logged to dataLog00000.TXT

» Any incoming serial data on the RX pin will be logged to serialLog00000.TXT

» The microSD card has been found (and is formatted correctly)

» The on-board Inertial Measurement Unit has been found

Note: For users with the OpenLog Artemis without IMU [DEV-19262], you will notice that the sensor readings
for the IMU are not sent to the serial terminal or logged.

The columns of data scrolling up the screen are: RTC date, RTC time, IMU accelerometer readings (milli-g), IMU
gyro readings, IMU magnetometer readings (nT), IMU temperature (C), the logging rate (Hz).

The logging rate defaults to 10Hz, so as the data scrolls past, you will see the last value settle at 10.00Hz.

Right! Let’s open the main menu by: clicking “Send” if you are using the Arduino IDE; or pressing any key if you
are using one of the other serial terminal programs.

© coms - o x

[ Autosaroll [T Show tmestamp Newine v | | 115200baud ~ Clear output

Note: For users with the OpenLog Artemis without IMU [DEV-19262], option 3 to configure IMU logging is
removed when the sensor is not detected.

The menus will timeout after 15 seconds of inactivity, so if you do not press a key the OLA will return to data
logging after 15 seconds.

Let's start by setting the Real Time Clock (RTC). If you are using the Arduino IDE. enter 2 in the text box at the top
of the window and click Send or press the Enter key on your keyboard. If you are using another serial monitor,
type 2 followed by Enter. The Time Stamp menu will be displayed:
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Time Stamp Menu

Let’s use option 4 to set the RTC date. Type 4 followed by Send or Enter. The menu asks us for the two digit year,
followed by the month and day:

| Send

[ Autoscroll (] Show timestam Tewdne: v (115200 bavd Clear output

The menu now shows that we have set the date and that the MM/DD/YYYY style is being used. We can swap to
DD/MM/YYYY by using option 5:

- =] X
Send
[A autosarol ] show timestanp Mewine: v | [115200baud | Clearoutput ]
Now we can use option 6 to set the time:
& comr - o X
| Send
5F Toca set Irom UT! ~
x) Exit
115,00
iler macro time
A autoscral ] Shaw tmestamp: Hewfine. v 11500bad Cleer output =

We need to enter the hour in 24 hour format even if 12 hour format has been selected (using option 7).

To set the clock accurately, you can enter a value for the seconds that is a few seconds ahead of time and then hit
Enter or click Send when your watch reaches that second.



If you have a u-blox Global Navigation Satellite System (GNSS) module attached, you will see an extra option “8”
which allows you to set the time to Universal Time Coordinate (UTC) using GNSS. You can use option 9 to set
your local time offset. Do this before you use option 8. E.g. if you are in Colorado and daylight saving is in effect,
enter -6 as the offset. Mountain Time is 6 hours behind UTC in summer.

[ Autnsorall [ Show smestamp Hewine . [115200bsud + | | Cearoutput ||

Options 1 and 2 can be used to stop the OLA from logging the time and date should you want to.
Press x followed by Enter or Send to return to the main menu, or wait 15 seconds for the menu to timeout.

The RTC back-up battery will keep the RTC running while the OLA is in deep sleep. (Don’t forget: pressing the
RST button with no power source connected will cause the RTC to reset.)

Main Menu (Part 2)

There are some other important options on the menu menu that we should cover, before we move on to the other
menus:

@ coms - o =
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Use option h to print the log data helper text (and return to logging) if you need a reminder of what each column of
data is.

As of firmware v1.6, option s will open the SD Card File Transfer menu. See “SD Card File Transfer” for more
details.

Option r followed by y will reset all of the OLA’s settings back to the default both in EEPROM and on SD card.

Option q followed by y is a clean way to stop the OLA from logging. The OLA will close the log files on the SD
card, making sure the contents are saved, and will then go into deep sleep to minimize current draw. Once in deep
sleep, the Artemis needs to be reset to wake it up again. You can do this by:

» Pressing the RST button

» Pressing an external reset button which is wired to the RST and GND breakout pins

» Closing and opening the serial terminal. Re-opening the serial terminal generates a reset to via the
bootloader circuit.

Option x will exit the menu and the OLA will return to data logging.



Configure Terminal Output

Option 1 from the main menu will open the menu to configure the terminal output:

is: Falling

14) Use TX and RX p:
15) Use Pin 11 to control £ast/slow loggir
17) Use RIC to control fast/slow logging: No
x) Exit

Autoscrall [[] Show timestamp Newline | |115200baud Clear oul itput

Option 1 can be used to enable or disable microSD card logging. If you are not logging to SD card, data can still
be displayed on the terminal as normal.

Option 2 can be used to disable data display in the terminal. Setting “Log to Terminal” to “Disabled” stops the data
from being displayed in the terminal, but it will still be logged to SD card if “Log to microSD” is enabled.

Option 3 can be used to change the baud rate used by the terminal. You will need to close and reopen the serial
monitor / terminal at the new baud rate if you change this. Note: serial RX and TX pins have their own baud rate -
set via main menu option 4: “Configure Serial Logging”.

Options 4 and 5 can be used to set the log rate. The log rate defaults to 10Hz. If you want to log quickly, use
option 4 to set the log rate in Hz (samples per second). For slow logging, more than 1 second between samples,
use option 5. The log rate sets the maximum rate for data logging, the actual log rate may be slower than this
depending on what sensors are connected.

Option 6 tells the OLA to log data as fast as possible. The maximum rate depends on the number of sensors
connected to the OLA.

Option 7 can be used to enable or disable logging of the actual logging rate. If you’re trying to be economical with
your data, then you may wish to disable this, however leaving it enabled is a useful way to tell what logging rate
was achieved.

Option 8 can be used to prevent the data column helper text from being written to the log files. If you want the log
file to contain purely data, you may wish to disable this option.

Option 9 can be used to add a measurement count to each data sample. The measurement count is incremented
after each sample.

Option 10 can be used to make the OLA open a new log file after the specified number of seconds. There is a
small risk of data loss if the OLA’s power is removed while data is being written to the SD card. By telling the OLA
to open a new log file say every hour (3600 seconds) then the most data you can lose is the past hour.
(Connecting a stop logging button can prevent data loss too. See “Low Power Considerations” for further details.)

As of firmware v1.6, the following options are available:

Option 11 can be used to enable frequent log file timestamps. As of firmware v1.6, the log file create and access
timestamps (metadata) are correctly set by the OLA’s Real Time Clock. By default, the access timestamps are only
updated when the log files are closed. You can use option 11 to make the OLA update the timestamps frequently.



However, doing so causes more SD card writes which can cause problems when logging at high rates. We made
this option configurable so you can decide which is best for your application.

Option 12 allows pin 11 to be used to trigger sensor logging. When triggering is enabled, the sensor data is logged
on every rising or falling edge on pin 11 (configurable via option 13). The normal log rate settings (options 4-6) are
ignored while triggering is enabled and disappear from the menu:

Send

11 is: Falling

v

[ Autoscrol. [] Show tmestamp Newine w| 15200baud o | | Clearoutput

As of firmware 1.9, you can use option 14 to use the TX and RX pins for the serial terminal / console. This option
will allow you to attach a Bluetooth or radio modem to the OLA and access your data that way, instead of needing
to use USB. You can change the Baud rate using option 3. You can still use USB when this option is enabled - you
can use USB and TX/RX simultaneously. It is fun to have the TX/RX and USB serial monitor windows open at the
same time, watching them both do the same thing as you type into one or the other! ZMODEM file transfer via
TX/RX is supported too. Selecting this option will of course disable analog logging on the TX/RX pins and will
disable serial logging too.

As of firmware 1.9, you can use option 15 to make Pin 11 control when the OLA goes into slow logging mode.
Slow logging will help conserve your battery life. Let's say you only want to log during daylight hours. You could
connect a 3.3V daylight sensor signal to Pin 11 so you only log at normal speed during the day and slowly at night.
You can set the polarity of Pin 11 using option 16. You can set the slow rate for night using option 18.

@ coms - [m] X

| Send

Menu: Configure Terminal Output ~
1) Log to microSD: Enabled
2) Log to Terminal: Ensbled
3) Set Serial Terminal Baud Rate: 115200 bps
4) Set Log Rate in Hz: 1.0
5) Set Log Rate in seconds between readings: 1.0
€) Enable maximum logging: Disabled
7) Output Actual Hertz: Disabled
8) Output Column Titles: Enabled
9) Output Measurement Count: Disabled
10) Open New Log Files After (s): O (Never)
11) Frequent log file access timestamps: Disabled
12) Use pin 11 to trigger logging: No
13) Logging is triggered when the signal on pin 11 is: Falling
14) Use TX and RX pins for Terminal: Disabled
15) Use Pin 11 to control fast/slow logging: Yes
16) Log slowly when Bin 11 is: Low
17) Use RIC to control fast/slow logging: No
18) Slow logging interval {seconds): 300
%) Exit
v
< >
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As of firmware 1.9, you can use option 17 to go into slow logging mode once per day. Again, let's suppose you
want to log at normal speed during the day and then log slowly during the night. Option 17 let's you do that. You
can use options 19 and 20 to set the times when slow logging should start and end.



© coms -

Send

Menu: Configure Terminal Output
1) Log to microSD: Enabled

2) Log to Terminal: Enabled

3) Set Serial Terminal Baud Rate: 115200 bps

4) Set Log Rate in Hz: 1.0

5) Set Log Rate in seconds between readings: 1.0
) Enable maximum logging: Disabled

7) Output Actual Hertz: Disabled

8) Output Column Titles: Enabled

9) Qutput Measurement Count: Disabled

10) Cpen New Log Files After (s): 0 (Never)

11) Frequent log file access timestamps: Disabled
12) Use pin 11 to trigger logging: Ho

13) Logging is triggered when the signal on pin 11 is: Falling
14) Use TX and RX pins for Terminal: Disabled

15) Use Pin 11 to control fast/slow logging: No
17) Use RIC to control fast/slow logging: Yes

18) Slow logging interval {seconds): 300

19) Slow logging starts at: 21:00

20) Slow logging ends at: 07:00

x) Exit
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As of firmware v1.11, you can now specify a minimum awake time for those occasions when the logging interval is
greater than two seconds and the OLA goes into deep sleep between measurements. Previously it was difficult to
re-open the serial menus, you had to keep hitting a key at the right moment to open the menu and stop the OLA
from going back to sleep. You can now use option 21 to set a minimum awake time, in milliseconds. The OLA will
wake from deep sleep, take a measurement, log it to the microSD card, optionally transmit it via the TX pin, and
then remain awake for the required time, giving you time to open the serial menu. Leave this option set to zero if
you want the OLA to go immediately back to sleep.

Configure IMU Logging

@ coms

Send

Menu: Configure Terminal Output
1) Log to microSD: Enabled

2) Log to Terminal: Enabled

3) Set Serial Terminal Baud Rate: 115200 bps

4) Set Log Rate in Hz: 0.200000

5) Set Log Rate in seconds between readings: §

€) Enable maximum logging: Disabled

7) Cutput Actual Hertz: Enabled

8) Output Column Titles: Enabled

9) Output Measurement Count: Disabled

10) Open New Log Files After {s): 0 (Never)

11) Frequent log file access timestamps: Disabled

12) Use pin 1l te trigger logging: No

13) Logging is triggered when the signal on pin 11 is: Falling
14) Use TX and BX pins for Terminal: Disabled

15) Use Pin 11 to control fast/slow logging: No

17) Use RIC to control fast/slow logging: No

21) Minimum awake time between sleeps: Oms

%) Exit
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Note: For users with the OpenLog Artemis without IMU [DEV-19262], option 3 to configure IMU logging is
removed when the sensor is not detected. The following options in this section will not be available for uses if

the IMU is not populated.

Option 3 from the main menu will open the menu to configure Inertial Measurement Unit logging:

@ com3
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Send

Menu: Configure IMU
1) Sensor Legging: Enabled

2) Rcceleromster Logging: Enabled

3) Gyro Logging: Enabled

4) Magnotometer Logging: Enabled

S) Temperature Logging: Enabled

€) Rccelerometer Full Scale: +/- 2g

7) Rcceleromster Digital Low Pass Filver: Enabled
8] Accelerometer DLPF Bandwidth (Hz): 5.7 (3dB)
3) Gyro Full Scale: +/- 250dps

10) Gyro Digital Low Pass Filter: Enabled
11) Gyro DLPF Bandwidth (Hz): 5.7 (3dB) &.
x) Exit

8.3 (Nyquist)

9 (Hyquist)
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If you want to disable IMU logging completely, you can do this using option 1 to set sensor logging to disabled.

Options 2, 3, 4 and 5 can be used to selectively enable or disable logging of the accelerometer, gyro,
magnetometer and temperature readings. If you just want to log temperature, use 2, 3 and 4 to disable the other
readings.

As of firmware v1.7, you can use options 6 to 11 to configure the accelerometer and gyro full scale values,
enable/disable the Digital Low Pass Filters, and define the DLPF bandwidths.

As of firmware v1.11, you can now optionally log quaternion orientation data using the ICM-20948 Digital Motion
Processor™. For further details, please see the DMP documentation in the ICM-20948 library. Option 12 enables
support for the DMP.

@ coms - o ®
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1) Magnetomster Logging: Enabled -
5) Temperature Logging: Enabled

&) Accelerometer Full Scale: +/- 2g

7) Accelerometer Digital Low Pass Filter: Disabled (Bandwidth is 1209 Hz (3dB) 1248 Hz (Nyquist)
§) @yro Full Scale: +/- 250dps

10) Gyro Digital Low Pass Filter: Disabled (Bandwidth is 12106 Hz (3dB) 12316 Hz (Nyquist))

12) Digital Motion Processor (DMP): Disabled

x) Exit

12

Menu: Configure IMU
1) Sensor Logging: Enabled

12) Digital Motion Processor (DME): Enabled

13) Game Rotation Vector {(Quaté) Logging: Enabled
14) Rotation Vector (QuatS) Legging: Disabled

15) Accelerometer Logging: Disabled

16) Gyro Logging: Disabled

17) Compass Logging: Disabled

x) Exit
v
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Once the DMP is enabled, you can select six-axis quaternion (Quat6) or nine-axis quaternion (Quat9) data for
logging, plus the raw accelerometer, gyro and compass data. Quat6 only makes use of the accelerometer and
gyro data. Quat9 includes the magnetometer (compass) data and provides absolute orientation with respect to
magnetic North.

The quaternions Q1-Q3 are logged to SD card. You can manually calculate Q0 and the Euler angles (roll, pitch
and yaw) from the logged data. There is a new stand-alone example called IMU_DMP_Quaté6 in the GitHub repo
which shows how to do that.

Please note that the DMP requires calibration. You will need to slowly rotate the OLA around all three axes and
hold it stationary for a few seconds in all six orientations before the Quat9 data becomes well behaved.

Configure Serial Logging

Option 4 from the main menu will open the menu to configure serial logging:

@ coms - O %
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1) Terminal Cutput

2) Configure Time Stamp

3) Configure IMU Logging

4) Configure Serial Logging

S) Configure Znalog Logging

€) Detect / Configure Attached Devices
7) Configure Powsr Options

h) Print Sensor Helper Text (and return to logging)
) SD Card File Transfer

) Reset all settings to default

q) Quit: Close log files and power down
x) Return to logging

Menu: Configure Serial Logging
1) Log serial data: Ensbled, analog logging on RX/A13 pin disabled
2) Output serial data to TX pin: Disabled
3) zmodem start delay: 20 ssconds
4) Set serial baud rate: 9600 bps
5) Add RIC timestamp when token is received: Disabled
€) Timestamp token: 10 (Decimal} = Line Feed
x) Exit
v
< >
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Serial logging on the RX pin (13) is enabled by default and the OLA is expecting data at 9600 baud (bits per
second).

You can disable or re-enable serial logging using option 1.

As of firmware v1.6, option 2 can be used to enable or disable streaming of the sensor data to the serial TX pin.
Serial data is transmitted using the same CSV format as the data which is logged to SD card or displayed on the
terminal.

Option 3 can be used to set the start delay for ZMODEM file transfers through the SD Card File Transfer menu.
See “SD Card File Transfer” for details.

Option 4 can be used to change the serial logging baud rate. Most older GNSS modules output data at 9600 baud,
but the newer ones use 38400 baud. Any valid baud rate up to 500000 ["] can be used.

As of firmware 1.9, option 5 will allow you to add timestamps to your serial log file. When enabled, a timestamp will
be added whenever the timestamp token is received. You can use option 6 to change the value of the token.
Common values will be 10 (Line Feed), 13 (Carriage Return) or maybe 27 (Escape). You can select any value
from 0 to 255. Options 1, 2 and 10 in the Time Stamp Menu control if the date, time and/or microseconds are
added.

Configure Analog Logging

Option 5 from the main menu will open the menu to configure analog logging:

coMm7 - O X

| Send

7) Configure Power Options
[) Print Sensor Helper Text (and recturn to logging)
r) Resst a to default

q) Quit: Close log files and power down

x) Return to logging

Menu: Configure Analog Logging

1) Log analog pin 11 (2V Max): Disabled
2) Log

4) Log analog pin 32 {2V
5) Log cutput type: Calculated Voltage

€) Log VIN (battery) voltage (6V Max): Disabled
x) Exit

< 3
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All four breakout pins (32, TX, RX and 11) can be used to log analog voltages up to a maximum of 2.0V. Analog
logging is disabled by default but can be enabled with options 1, 2, 3 and 4.

Please be aware that analog logging and some of the OLA’s other logging features are mutually-exclusive:

» If you enable analog logging on pin 32, stop logging functionality is automatically disabled
« If you enable analog logging on pin 12 (TX), serial data output is automatically disabled

» If you enable analog logging on pin 13 (RX), serial logging is automatically disabled

« If you enable analog logging on pin 11, triggering is automatically disabled

Option 5 can be used to toggle between logging voltages (0.0V to 2.0V) and raw Analog to Digital Converter
(ADC) units (0 to 16383).

Option 6 can be used to enable logging of the battery / bus voltage VIN. This is a useful way to log how quickly
your battery discharges. Please note that this option is not supported on the older SparkX version of the OLA.

Configure Attached Devices



Option 6 from the main menu will open a menu which allows you to configure the settings for all devices attached
to the Qwiic bus. For example, if you have an MS8607 PHT sensor, LPS25HB pressure sensor and an SHTC3

humidity sensor attached to the OLA, the menu will look like this:

& comr

send

4) Configure Serial Logging
5) Configure Analog Logging
&) Detect / Configure BAttached Devices
7) Configure Power Options

r) Reset all settings to default
q) Quit: Close log files and power down
%) Return to logging

Menu: Configure Attached Devices
2) LES25HB Pressure Semsor (0x5D)
3) SHIC3 Humidity Sensor (0x70)
4) Configure Qwiic Settings

x) Exit

£

h) Print Sensor Helper Text (and return to logging)

1) M58607 Pressure/Humidity/Temp (PHT) Sensor (0xd0)
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Just like for the built-in IMU sensor (if it is populated), if you open any of the menus you will be presented with a
set of options where you can enable/disable logging from that sensor completely, or select which sensor values to

log:
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2) LES25HB Pressurs Sensor (0x5D)
3) SETC3 Humidity Semsor (0x70)
4) Configure Qwiic Settings

x) Exit

1) Sensor Logging: Enabled

2) Log Pressure: Enabled

3) Log Humidity: Enabled

4) Log Temperature: Enabled

S) Heater: Disablesd

€) Set Pressure Resclution: 0.01€ mbar
7) Set Humidity Resolution: 12 bits

%) Exit
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Menu: Configure M53607 Pressure Humidicy Temperature (EET) Sensor
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Note: You can find the units for each sensor measurement in the GitHub repo.

If the sensor has any configurable settings, those will be shown too.

There is an option on the devices menu which allows you to configure options for the Qwiic bus itself:
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Menu: Configure Attached Devices
2) LPSZSHB Pressure Sensor (0xSD)
3) SHIC3 Humidity Sensor (0x70)
4) Configure Qwiic Settings

x) Exit

1

Menu: Configure Qwiic Bus

2} Set Max Owiic Bus Speed: 100000 Hz
3) Set Qwiic bus power up delay: 250 ms

x) Exit

e

1) MS8607 Pressure/Humidity/Temp (PHI) Semsor (0x40)

1) Turn off bus power between readings (>2s3): Yes

4) Qwiic bus pull-ups (internal to the Artemis): 1.5k

v
>

Autoscrall [ Show timestamp

Newling

w | [115200baud

Clear cutput

If you are using long logging intervals, set through the Configure Terminal Output menu, you can choose to
completely turn off any sensors attached to the Qwiic bus while the Artemis is sleeping between readings. Use
option 1 to toggle this setting. Please be aware that some sensors do not enjoy being turned off. GNSS sensors in



particular need time to establish a fix even if they are performing a “hot start”. You can counteract this by setting a
longer power up delay using Option 3.

Option 2 allows you to set the maximum speed for the Qwiic I2C bus. Valid values are 100000 and 400000 Hz.
Please note that some sensors can only operate at lower bus speeds. The value you enter here is the maximum
speed that will be used and may be ignored depending on what sensors are connected.

Option 3 allows you to adjust the delay between turning on the Qwiic bus power and logging being (re)started.
Some sensors require more time than others to begin operation after the power is reconnected; this option sets the
minimum time the OLA will wait before attempting to communicate with the Qwiic devices. If you have a ‘slow’
device like the SCD30 attached, the power up delay is automatically extended to 5 seconds. If you have a u-blox
GNSS module attached and you want to give it time to establish a fix before the position data is read, you can
extend the power up delay to a maximum of 60 seconds.

Option 4 is for advanced use and allows you to specify the value of the I2C pull-up resistors internal to the Artemis.
For sensors like the u-blox GNSS modules, it is beneficial to disable the pull-ups completely by setting the value to
zero. The other possible values are: 1.5k, 6k, 12k and 24k.

As of firmware v1.11, the OLA supports data logging from the MAX30101 Pulse Oximeter and Heart Rate Sensor
.The Oximeter has two breakout pins, RST and MFIO, which need to be connected to Pin 32 and Pin 11 on the
OLA. Because the Oximeter needs exclusive access to these pins, you need to enable detection of the Oximeter
through this menu.
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Menu: Main Memu

1) Configure Terminal Output

2) Configure Time Stamp

3) Configure IMU Logging

4) Configqure Serial Logging

5) Configure Znalog Logging

) Detect / Configure Attached Devices
7) Configure Power Options

) Print Sensor Helper Text (and return to logging)
5) SD Card File Transfer

r) Reset all settings to default

@) Quit: Close log files and power down
x) Return to logging

Menu: Configure Attached Devices

o devices detected on Qwiic bust

1) Configure Qwiic Settings

2) Detect Bio Sensor Pulse Oximeter: Disabled
¥ Exit
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Enabling Oximeter detection means that you cannot use pins 32 and 11 for their other functions (analog logging,

stop logging, triggering, fast/slow logging). You will see a warning message asking you to confirm that you want to
proceed:
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h) Print Sensor Helper Text (and return to logging) -
5) SD Card File Transfer

r) Reset all sertings to default

@) Quit: Close log files and power down

x) Return to logging

Memu: Configure Attached Devices

**No devices detected on Qwiic bus**

1) Configure Qwiic Settings

2) Detect Bio Sensor Pulse Oximeter: Disabled
%) Exic

2

"Detect Bio Sensor Pulse Oximeter” requires exclusive use of pins 32 and 11
Once enabled, "Detect Bio Sensor Pulse Oximeter” can only be disabled by "Reset all settings to d
Pin 32 must be connected to the sensor RST pin
Pin 11 must be connected to the sensor MFIO pin
This means you cannot use pins 32 and 11 for: analog logging; triggering; fast/slow logging: stop
Are you sure? Press 'y' to confirm:

v
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After pressing "y", the Oximeter will be detected and you can configure it in the same way as any other Qwiic
sensor.



es exclusive use of pins 32 and 11
n only be disabled by "Reset all settings to d

or: analog logging; triggering; fast/slow lodging; stop
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Configure Power Options

Option 7 from the main menu will open the menu to configure the power options:

Q© comz = o %3

| Send

] Autoscrol [] Show tmestamp Newline 115200baud Cear output

Option 1 is a repeat of the bus power option on the Configure Qwiic Bus menu. It allows you to disable power to
the Qwiic bus completely while the OLA is asleep.

Breakout pin 32 can be used to make the OLA stop logging, close the SD log files safely and go into deep sleep.
This feature can be enabled using option 2. If this option is enabled, pulling pin 32 to GND will stop the OLA
logging. Please note that enabling this feature will prevent analog logging on pin 32. Please see “Low Power
Considerations” for further details.

For low power applications, the PWR LED can be turned off while the OLA is asleep between readings. This
setting can be toggled using option 3. Please note that this option is not supported on the older SparkX version of
the OLA.

As of firmware v1.6, option 4 can be used to enable or disable low battery detection. The low battery threshold
voltage can be set using option 5. When low battery detection is enabled, the OLA will automatically stop logging
and go into deep sleep when the battery voltage falls below the threshold.

The OLA uses a high impedance two resistor divider to measure the VIN battery / bus voltage. This requires a
correction factor to convert the reading into the true voltage. You may need to change this value to compensate for
the actual resistor values on your OLA. If you select option 6 you will be asked to measure and enter the true
voltage between the MEAS pin and GND. You will need a multimeter to measure the voltage. The correction factor
will be adjusted according to the value you enter. Please note that this option is not supported on the older SparkX
version of the OLA.
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SD Card File Transfer

As of firmware v1.6, the SD Card File Transfer menu can be used to access the files on the SD card:

& Autoscrell [ Show tmestamp Hewline v | [115200baud Cear output.

As of firmware v1.9, you can also transfer files via the TX and RX pins. Please see option 14 in the Configure
Terminal Output menu. Note: you can only have the SD Card File Transfer menu open on either USB or TX/RX.
(You cannot have it open on both at the same time.)

When the SD Card File Transfer menu is open, the OLA will respond to a number of commands:

help will redisplay the menu help

dir or Is will list all of the files on the SD card, together with their access timestamps (metadata) and sizes
del filename or rm filename will delete an individual file

cat filename or type filename will type the contents of a file to the terminal

ss filename will send / copy the chosen file to the serial TX pin. You can set the baud rate using the
Configure Serial Logging menu

sz filename will start a file transfer using the ZMODEM protocol (see below)

sz * will transfer all of the files on the SD card using ZMODEM

x will return to the main menu. Note that the normal 15 second menu timeout does not apply to the SD Card
menu, you do need to type x to return

The ZMODEM file transfer protocol has been around since 1986 and allows files to be transferred between
terminal emulators. The Tera Term terminal emulator still supports ZMODEM. You will find the file-receive option in
the File > Transfer menu:
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Filename:  [atalog00001.bxt
Protocol: ZMODEM
Packel:

Bytes transierred: aznz
Elapsed time: 0:06 (6.42KB/s)

50.1%

Cancel

You may also want to use the File > Change directory... option in Tera Term to change the directory where the
received files are stored.

Updating Firmware

New sensors and features are being added all the time and we’ve made it really easy for you to keep your OLA up
to date. We've written a simple Generic User Interface (GUI) which can be used on multiple platforms (Windows,
Linux and OSX). A few mouse clicks will update your OLA.



[# Arternis Firmware Uploader v2.0 — m} X
Board Type
Firmware File: io/Dropbox/Projects /Artemis Firmware Upload GUI /Blink. bin Browse
COM Part: USB-5ERTAL CH340 {Coma) e Refresh
Baud Rate: 921600 b
Status f Warnings:
Sending frame #1, length: 2048 A
Got frame request
Sending frame #2, length: 2048
Got frame request
Sending frame #3, length; 2048
Got frame request
Sending frame #4, length: 2048
Got frame request
Sending frame #5, length: 592
Got frame request
Upload complete!
Nominal bootload 33945.77 bytes/sec
v
Update Bootloader Upload Firmware

You will find full instructions in the GitHub repo.

GITHUB: OPENLOG ARTEMIS UPGRADE INSTRUCTIONS

Low Power Considerations

Ambiq, the manufacturer of the Apollo3, has done years of research into something they call Sub-threshold Power
Optimized Technology (SPOT™). This is a fancy description of a power saving technique that works by lowering
the logic level voltages necessary to indicate a 1 or a 0. By doing so at the silicon level, Ambiq has managed to
eke out a 48MHz processor which can draw less than half a milliamp.

The Artemis processor can also be put into a deep sleep state where it draws approximately 18uA of current. For
the OLA, we take advantage of this by putting the Artemis into this deep sleep state:

» between reads (if you are reading less frequently than once every two seconds)
« when the battery voltage becomes low, or external power is switched off or removed
» logging is stopped (via pin 32 when stop logging is enabled)

In deep sleep:

» most of the Artemis’ I/O pins are turned off since they draw current. Only the essential ones are left enabled
« the serial and I2C interfaces are disabled

» the Artemis clock frequency is reduced from 48MHz to 32kHz

» non-essential flash memory and RAM are powered down

» the RTC is left running (at 32kHz)

We have included a Seiko Instruments ML414H rechargeable battery on the OLA to provide power while the
Artemis is in deep sleep so it can keep its Real Time Clock (RTC) running. Now, we have tried to cover all of the
options here, but there are some things you need to be aware of if you want to reduce the OLA power
consumption to the absolute minimum. The Seiko battery can only provide pA of current, which is enough to power
the Artemis while it is in deep sleep, but it cannot provide enough current to let the Artemis run at usual speeds.
Resetting the Artemis brings it out of deep sleep and into normal operation, so you need to make sure that
external power or a battery is connected first.

The OLA 3.3V regulator is an AP2112K which has a low drop-out voltage (approximately 250mV) and a low
quiescent current of 55pA. If you cut the MEAS jumper link and use the MEAS pins to measure the OLA’s current
draw from external power or the LiPo battery, you will see:

« when the Artemis is in deep sleep, the current draw can be as low as 80uA which is made up of:
o 18pA drawn by the Artemis



o 55pA quiescent current drawn by the regulator
o approximately 3uA drawn by the LiPo charger
» the current draw will be higher while the RTC battery is charging
» if USB-C is connected and providing power, the current draw is much higher due to the current drawn by the
CH340E USB-to-Serial interface

The PSWC pins can be used to power down the AP2112K regulator, reducing the regulator’s quiescent current to
well below 1uA.

If the OLA’s logging interval is greater than 2 seconds, the Artemis automatically goes into deep sleep between
reads. An RTC alarm is used to wake the Artemis up for the next read.

The OLA goes into deep sleep automatically:

« if the voltage divider shows that the battery voltage is low (the Artemis reads the divider via an analog pin)

« if power is disconnected or disabled. The 3.0V voltage monitor causes an interrupt which places the Artemis
immediately into deep sleep

« iflogging is stopped by pulling pin 32 low (see “Configuration” for more details on how to enable stop

logging)
Once in deep sleep, the Artemis can only be woken by:

» an RTC alarm for long logging intervals
* areset caused by:
o Pressing the RST button or pulling the RST breakout pin low
o Attaching USB-C (opening USB-C serial communication automatically triggers a reset)

Don't forget that the RTC battery cannot provide enough current to run the Artemis at normal speeds, so you need
to make sure that power is connected before generating a reset. If you do accidentally press the RST button while
the power is disconnected:

» the RTC will reset (the time and date will be lost)
» the RTC battery will discharge (and will need to be recharged by external power)

So, how should you put all of this together for your low power logging application? Here are a couple of
suggestions.

Stop Logging and Reset Buttons

One of our favorite ways is to connect up external “stop logging” and “reset” buttons to the RST and pin 32
breakout pins. If stop logging has been enabled using the configuration menus, pulling pin 32 to GND via a push-
to-close button will gracefully stop the logging and place the OLA into deep sleep. Pulling the RST pin to GND will
reset the Artemis, waking it up again and logging is restarted. We like this method because the log file on the SD
card is closed gracefully, making sure that no data is lost. You can think of the pin 32 and RST buttons as “Off” and
“On” buttons. When “Off”, the current drawn from a LiPo battery will be no lower than 80pA because the 3.3V
regulator is still enabled.

PSWC Pins

As we described above, the PSWC pins can be used to disable (switch off) the OLA’'s 3.3V regulator. Connecting
the pins together via a SPST toggle switch pulls the regulator’s EN pin low and disables it. This causes the 3.3V
rail to collapse. If the Artemis is running, the voltage supervisor will generate an interrupt to immediately put the



Artemis into deep sleep. Because the 3.3V rail has already collapsed, the Artemis cannot close the log file on the
SD card gracefully. The OLA syncs the log file regularly while it is logging, but there is a small risk of data loss if
you use this method to disable the OLA.

A better method is to use a “stop logging” button as described above. Pressing the stop logging button will
gracefully close the log file and place the Artemis into deep sleep. Then you can disable the regulator safely via
the PSWC pins. In this state, the OLA will draw less than 1uA from external power or LiPo battery, the RTC battery
will provide the 18uA needed by the Artemis to keep its RTC running.

The Artemis will stay in deep sleep when you toggle the regulator back on again. You will need to reset it via a
reset button to start it logging again.

Slow Logging

As described in the Configure Terminal Output section, you can also use slow logging to conserve your battery life.
You can choose to go into slow logging mode: according to the state of Pin 11; or once per day (with configurable
start and end times).

GNSS Logging

OpenLog Artemis is capable of logging high-rate raw UBX messages from the latest u-blox Global Navigation
Satellite System modules. This is extremely helpful for logging and then post processing the data using the
popular RTKLIB. Because of the complexity and necessity for data bandwidth, we’ve created a separate firmware
for OLA which can be found below. Want to log RAWX, SFRBX, TIM-TM2 or RELPOSNED messages in UBX
format? This is the firmware for you!

GITHUB: OPENLOG ARTEMIS GNSS LOGGER FIRMWARE

Seismometry: Geophone Logging

OpenLog Artemis supports logging from the ADS122C04 Analog to Digital converter found on the Qwiic PT100.
The standard OLA firmware will let you log precision temperature from the Qwiic PT100 but what if you want to go
further? We've created a separate firmware for the OLA which can turn it into a seismometer / geophone logger for
earthquake detection! This firmware uses the ADS122C04 to sample the signal produced by the SM-24 Geophone
and logs Fast Fourier Transformed frequency data to SD card. Want to study seismic events? This is the firmware
for you!

GITHUB: OPENLOG ARTEMIS GEOPHONE LOGGER FIRMWARE

Troubleshooting and FAQs

Below are a few troubleshooting tips and frequently asked questions that can come up when working with the
OpenLog Artemis. Make sure to check the following scenarios for possible solutions and answers to your
questions.

I’'ve Connected a Fresh LiPo battery and My OLA is Not Logging.

Your OLA is probably in deep sleep and needs to be woken up. Give the RST button a press and you should see
the STAT LED light up immediately and flash once logging has started.

| Connected My Own Battery and My OLA Does Not Work Anymore



Did you check the battery polarity? Some batteries have the opposite polarity as opposed to the batteries in the
SparkFun catalog. Unfortunately, connecting one of those will destroy your OLA.

I’'m Using a Large SD Card and My OLA is Not Logging.

As of firmware v1.11, the OLA supports exFAT SD cards in addition to FAT32 cards. Please ensure your card is
formatted correctly; we recommend the SD Association Formatter.

My RTC Keeps Being Reset Back to Zero.

Please have a look at the “Low Power Considerations” section. The RTC will reset if: the RTC battery discharges;
you attempt to reset (wake) the OLA without a power source connected.

My Stop Logging Button is Not Working.

Stop Logging needs to be enabled through the configuration menus. Please see the “Configure Power Options”
section for more details.

My Log File is Showing Zero Size.

This can happen if the log file is not closed correctly or if the SD card is removed before the power is turned off.
The data is probably still on the card, but the File Allocation Table has not been updated correctly. We recommend
adding a stop logging button to completely prevent this.

There are active disk editor tools which you can use to search for and recover your data, but this is something for
advanced users only.

| have Two of the Same Sensors Connected to the OLA - Neither are Working.

Each device on an I°C (Qwiic) bus must have a unique address. If your sensors cannot be configured with unique
addresses, you will need to use a Qwiic Mux to isolate them. Please see “Qwiic Sensors and Muxes” above for
further details.

© Not working as expected and need help?

If you need technical assistance and more information on a product that is not working as you expected, we
recommend heading on over to the SparkFun Technical Assistance page for some initial troubleshooting.

SPARKFUN TECHNICAL ASSISTANCE PAGE

If you don't find what you need there, the SparkFun Forums are a great place to find and ask for help. If this
is your first visit, you'll need to create a Forum Account to search product forums and post questions.

CREATE NEW FORUM ACCOUNT LOG INTO SPARKFUN FORUMS

For additional feature requests, we recommend filing an issue in the OpenLog Artemis GitHub repo for
consideration. Please note that this does not guarantee that the feature request will be added depending on
the complexity of the request.



GITHUB: OPENLOG ARTEMIS FEATURE REQUESTS

Resources and Going Further

Now that you've successfully got your OpenLog Artemis up and running, it's time to incorporate it into your own
project! For more information, check out the resources below:

» Schematic (PDF)
» Eagle Files (ZIP)
» Board Dimensions (PNG)
» Apollo3 DataSheet (PDF)
» ICM-20948 Datasheet (PDF)
» GitHub
o Please use the Artemis Firmware Uploader GUI to load new firmware.
= Latest default firmware: v2.2 (BIN)
= OpenLog Artemis GNSS Logger Firmware Repo
= OpenLog Artemis Geophone Logger Firmware Repo
o GitHub Hardware Repo
» SFE Product Showcase

Or check out this blog post for ideas.

Drifting Downhill with the SparkFun OpenlLog
Artemis
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