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Introduction 

Built for breakthroughs in geoscience, defense, and research. 

Magpie is a compact, field-ready magnetometer system built around QuSpin's QTFM 
Gen-2 sensor. It integrates a high-sensitivity magnetometer, GNSS, an IMU, onboard 
logging to an internal microSD card, and wireless connectivity into a single lightweight 
package. 

Magpie can be operated using the Windows application for live plots, configuration, and 
data recording, or via a web browser over Wi-Fi through the MiniACB page for basic 
control and file access. For field use, the Magpie Android app provides a fast interface 
to send commands, view status, monitor real-time plots, and manage recordings from a 
mobile device. 

Magpie also supports an optional vector add-on for triaxial (Bx, By, Bz) magnetic field 
measurements. 

This manual covers safe handling, setup, connections, software operation, LED status 
indicators, serial commands, and the data stream format. 

Safety, Handling, and Operating Limits 

Follow these guidelines to protect the instrument and maintain measurement quality: 

ESD: Handle the sensor head and electronics as ESD-sensitive components. Before 
connecting accessories, discharge yourself by touching a grounded metal object, and 
avoid contact with connector pins. 

Magnetics: Keep ferromagnetic objects (such as steel tools, phones, laptops, keys, or 
vehicle parts) away from the sensor head during operation. Magnetic contamination and 
local gradients can corrupt measurements and may trigger “bad data” LED states. 

Environment: Avoid strong magnetic fields, rapid field changes, and high gradients (for 
example near motors, transformers, speakers, vehicle bodies, or large steel structures). 
Reposition the instrument if the Sensor LED indicates a dead zone or bad data 
condition. 

Moisture: Keep Magpie dry. If the unit is exposed to rain, spray, or condensation, 
power it off, disconnect the battery, dry the exterior, and allow it to fully air-dry before 
reuse. Do not use a heat gun or open flame. 

Power: Use only a clean, stable DC power source within the specified voltage range. 
Electrical noise or unstable power can increase measurement noise and cause logging 
errors. 

Temperature: Operate and store the unit within the temperature limits listed in the 
Technical Specifications. Allow sufficient thermal stabilization time before making critical 
measurements. 
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Transport: Protect the unit from shock 
and bending loads during transport, and 
cap or cover all exposed connectors. 

Removing the Housing: Locate the 
external hole on the Magpie shell. Insert 
a screwdriver shaft through the hole and 
gently pull the shell away from the 
screwdriver 

What’s Included 

Contents may vary by configuration. 
Verify your shipment against the packing 
list. Many of these items can be bought 
off the shelf. Where possible, links to 
vendors are provided.  

Standard items (included with every 
Magpie): 

• Magpie unit (with QTFM Gen-2 
sensor) 

• 11.1V LiPo battery pack (compatible input range: +9–13.9V) 

• Internal GPS flex antenna  

• Battery capacity tester (CellMeter) 

• SanDisk Extreme PRO microSDHC Memory Card Plus SD Adapter 

• Spare 2-pin cables (male and female pair) 

Configuration-dependent items: 

• External GNSS antenna (MMCX, AN-GPS-A001-MMCX) (included with carbon fiber 
shell option) 

• Spare 6-pin cable (Julet M6 Sensor Waterproof)  

Optional accessories (may be included separately): 

• Vector add-on (triaxial Bx/By/Bz, orange unit in Figure 1). 

• Spare batteries/chargers 

• Mounting hardware (sled/shell, strain-relief accessories) 

 

Figure 1: Typical shipment contents (Magpie 
units, battery pack, GNSS antenna, housing). 

 

 

https://www.amazon.com/dp/B0FCXZZB9T
https://www.digikey.com/en/products/detail/antenova/SRFG017-100/5960879
https://www.amazon.com/CellMeter-Digital-Capacity-Discharger-Backlight/dp/B073W4MDHC
https://www.amazon.com/dp/B06XYHN68L
https://www.aliexpress.us/item/3256806451552864.html?spm=a2g0o.order_list.order_list_main.29.73621802bPD1t9&gatewayAdapt=glo2usa
https://www.digikey.com/en/products/detail/suzhou-maswell-communication-technology-co-ltd/AN-GPS-A001-MMCX/12806656
https://www.aliexpress.us/item/3256805901621115.html?spm=a2g0o.order_list.order_list_main.15.3d2e1802kLht2D&gatewayAdapt=glo2usa
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Quick Start 

Use this quick sequence for first 
power-up and a basic recording, or refer 
to this quick start video for a 
demonstration: 

1. Connect the 11.1 V battery pack.  

2. Power on Magpie and wait for the 
Sensor LED to indicate normal 
operation (solid blue). See “Logger 
and Sensor LED Codes.” 

3. Download the QTFM control 
software, install, and then open.  

4. Connect computer to sensor via 
Bluetooth for device control and live data viewing. 

5. In QTFM software, click Connect, and then select the sensor, identified by its 
serial number. Connection takes about 10 seconds.   

6. Verify live data in the user interface. 

7. Select “Record” to set-up a logging file, and select “Start Recording” and allow 
the system to run for a short test capture. 

For WiFi connection steps, see “Connecting to Wi-Fi”. Note, obtaining a GPS lock may 
take several minutes. For the fastest GPS lock, place the Magpie in a location with a 
clear line of sight to the sky. 

Setup 

Unpacking and Initial Checks 

When you first unpack your Magpie, confirm that everything you need for setup and first 
use is present and undamaged. Inside the box, you should find the Magpie unit, the 
11.1 V (3S) LiPo battery pack (if ordered), the GNSS antenna, and any included 
accessories such as cables or mounting components. Before powering on, inspect the 
enclosure for damage, confirm the ports are free of debris, and check that the power 
connector is clean and secure. 

A quick-start video provided on the Magpie website shows you how to quickly connect 
and start data logging.  

 

Figure 2: Magpie sled connected to battery and 
GNSS antenna. Sensor “S” is solid blue, indicating 

normal operation. 

 

 

 

 

 

https://quspin.com/magpie/#:~:text=Firmware%20Update%20Guide-,Quick%20start%20video,-Software
https://quspin.com/magpie/#:~:text=Quick%20start%20video-,Software,-Magpie%20User%20Interface
https://quspin.com/magpie/#:~:text=Quick%20start%20video-,Software,-Magpie%20User%20Interface
https://quspin.com/magpie/#:~:text=Firmware%20Update%20Guide-,Quick%20start%20video,-Software
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Software Installation 

Magpie supports two user interfaces: a Windows PC application and a browser-based 
interface hosted on the device (MiniACB over Wi-Fi). The Windows application provides 
live magnetic plots, a serial terminal for configuration, and (depending on what’s 
installed) recording and post-processing tools. The MiniACB interface is a lightweight 
web page for basic status, a serial terminal, simple controls, and access to files stored 
on the internal microSD card. 

Install the Windows application (Bluetooth workflow) 

• Download the latest Magpie/QTFM Gen-2 User Interface from QuSpin. 

• Launch the installer and complete installation. 

• When Windows prompts, allow the application through Windows Firewall 
prompts. 

• After installation, connect to Magpie over Bluetooth and select the Outgoing 
COM port created by Windows (see the next section). 

Connecting to Bluetooth 

Magpie supports Bluetooth serial (SPP) for use with the Windows application. 

Important: Bluetooth and Wi-Fi 
are mutually exclusive. To switch 
between modes, disconnect from 
the active Bluetooth/Wi-Fi 
connection or power-cycle 
Magpie. 

Pair Magpie with Windows: 

• Open Windows Settings → 
Bluetooth & devices → Add 
device → Bluetooth. 

• Select the device that 
matches the Magpie serial 
number and complete pairing 
(Figure 3). 

Improve streaming performance 
(Optional): 

• Open Device Manager → Ports (COM & LPT) → select the Magpie outgoing COM 
port → Properties → Port Settings → Advanced. 

• Set “Receive Buffer” to the lowest setting to reduce apparent lag in live plots. 

 

Figure 3: Connecting Magpie to Bluetooth 

 

 

https://quspin.com/magpie/#:~:text=Firmware%20Update%20Guide-,Quick%20start%20video,-Software
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In the Windows application, select the Magpie outgoing COM port and confirm you see 
live data. 

Connecting to Wi-Fi 

Magpie provides a Wi-Fi access point for the 
MiniACB browser interface. 

• Open your device Wi-Fi settings and select 
the Magpie access point (SSID is typically 
the Magpie serial number). 

• When prompted, enter the default 
password: 12345678. 

After connecting, open a web browser and 
navigate to http://miniacb/. Note: Your computer 
may show “No internet” while connected to 
Magpie Wi-Fi; this is expected. If your network 
does not resolve “miniacb”, use the fallback IP 
address provided with your shipment (if 
supported). 

Logging and Data 
Management 

Magpie logs data to the internal microSD card. You can start/stop logging and retrieve 
files using either the Windows/Android application (Bluetooth), or the MiniACB browser 
page (Wi-Fi), depending on your workflow. 

Note: When streaming data in real-time over Bluetooth (rather than logging to the 
internal microSD card), packets are transmitted wirelessly and may be dropped if the 
Bluetooth connection is weak or unstable. For critical or high-integrity recordings, log 
directly to the internal microSD card. 

Good logging practice: 

• Wait for valid magnetic data before starting a critical recording. 

• Stop logging using the software controls before disconnecting power. 

• If the Logger LED indicates an SD-card or power issue, stop the run and correct 
the issue before continuing. 

• After each session, confirm your files are present and copy them to your 
computer for backup. 

 

Figure 4: Connecting to Wi-Fi 

 

 

http://miniacb/
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Support, Warranty, and Returns 

For support, contact the QuSpin support channel provided with your purchase or your 
QuSpin representative. When requesting support, include: 

• Magpie serial number 

• Firmware/build information (use “Print sensor info short” or “Start-up settings”) 

• A short description of the issue and LED states 

• A data snippet or log file (if available) 

Best Practices 

Note: the Magpie does not come completely watertight. For enhanced watertightness, 
apply silicone sealant around the power cable. 

Use the following practices to maximize data quality and reduce field issues: 

• Keep the sensor head away from ferrous materials and current-carrying 
electronics. 

• Maintain a consistent sensor orientation during a survey. If the Sensor LED 
indicates a dead zone or bad data, re-orient or relocate the instrument. See this 
guide for more information.  

• Avoid mounting near high magnetic gradients and fast field changes (near 
vehicles, large steel objects, motors, or transformers). 

• Allow the system to reach a stable temperature before critical measurements. 

• Use a clean, stable power source (battery recommended) and secure all cables 
with strain relief. 

After-use check (especially after wet, dusty, or cold conditions): 

• Power off and disconnect the battery. 

• Wipe down and dry the exterior. 

• Slide the sled out and inspect the gasket area and shell interior for moisture or 
debris. 

• If moisture is present, allow the unit to dry completely before reassembly. Use 
dry air or desiccant if available; do not use high heat. 

• Reinstall the sled, confirm the gasket seats evenly, and store at room 
temperature or slightly cooler. 

 

https://quspin.com/wp-content/uploads/2023/02/QTFM_G2_Dead-Zone.pdf
https://quspin.com/wp-content/uploads/2023/02/QTFM_G2_Dead-Zone.pdf
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Technical Specifications 

Physical & Electrical  

Parameter Specification 

Dimensions 290 mm x 25 mm x 25 mm 

Weight < 102 g (119 g with vector add-on) (not including 
batteries) 

Operating Voltage +9.5–12.5 VDC (non-magnetic 3S LiPo 
recommended) 

Average Power Consumption 4 W at 11 V (typ.) 

Peak Power Consumption 5.5 W at 11 V (peak) 

Construction Carbon fiber casing 

Indicators Logger LED, Sensor LED 

QTFM Gen-2 Sensor Head 

Parameter Specification 

Measurement Total-field (scalar) | Triaxial (vector add-on) 

Sensitivity Scalar: < 0.003 nT/√Hz | Vector: < 0.1 nT/√Hz 

Dynamic Range 1000 – 150,000 nT typ.  

Heading Error < 3 nT (uncompensated) 

Dead Zone < ± 7° cone about earth’s field 

Max Gradient Field 800 nT/cm 

Output Data Rate Scalar: ≤1000 Hz | Triaxial: ≤ 350 Hz 

Operating Temperature –35 °C to +65 °C 

Slew Rate Limit None 

Heading Error  < 3nT uncompensated 

Bandwidth 700 Hz 

Integrated Modules 

Parameter Specification 

Wireless Controller ESP32-PICO-MINI-02  

GNSS u-blox NEO-M9N 

Antenna: AN_GPS_A001 MMCX 

IMU Sensor 9-axis accel/gyro/mag/temp: TDK InvenSense 
ICM-20948 

Logger Storage 32 GB microSD card 
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Compliance & Export 

Parameter Specification 

Export Classification ECCN 6A006.a.2 (QTFM-A) / 6A996.a (QTFM-B 
variant < 20 pT/√Hz) 

Notes Export classification and licensing depend on 
configuration and destination. Some shipments 
may require export licenses and additional lead 
time. Refer to your shipping documents and 
QuSpin guidance. 

Restricted Regions QTFM-A may require a DOC license for China, 
India, Russia, and other destinations (typ. 8-12 
weeks for approval). QTFM-B is shipped to most 
destinations without a license. Always refer to 
your shipping documents and QuSpin guidance. 

GPS Antenna Guide 

Internal GPS Antenna 

Magpie ships with the internal passive flex 
GPS antenna pre-connected as shown in 
Figure 5. For most users and deployments, an 
external GPS antenna is not required. When 
the unit is operated outdoors with a clear view 
of the sky, it will begin acquiring satellites and 
should achieve GPS lock automatically. 

Note: The internal GPS antenna is intended 
for use with the standard plastic Magpie shell. 
Carbon-fiber enclosures can attenuate GPS 
signals, which may prevent reliable satellite 
acquisition. If you are using a carbon-fiber 
shell, QuSpin recommends installing an external GPS antenna to ensure consistent 
performance. 

Connecting An “Active” External Antenna 

To use an active external GPS antenna—such as when operating in environments with 
limited sky view, when the internal antenna cannot achieve reliable lock, or when using 
a carbon-fiber shell that may attenuate GPS signals—you can switch Magpie from its 
internal passive (flex) antenna to an external active antenna connection. To do this, first 
power down the magpie and open the Magpie shell. Disconnect the internal passive 
GPS flex antenna, as shown in the left panel of Figure 6. Then install the 2-pin jumper 
provided to enable the external antenna path. Turn the Magpie on its side and use 
tweezers to grab the connector head and plug it in to the port opposite the passive 

 

Figure 5: Magpie with housing removed, 
showing internal pre-connected GPS 

antenna 
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internal antenna as indicated in the right panel of Figure 7. Reinstall the plastic or 
carbon-fiber shell onto the Magpie sled and connect your external antenna to the 
MMCX (female) jack on the outside of the Magpie.  

 

 

Figure 6: Left) Close-up photo of Magpie internal antenna connection (shown 
disconnected), and 2-pin jumper configured for active external antenna. Right) Close-up 
photo of Magpie external antenna attached to connect opposite of internal antenna port. 

Important: In this configuration, the external antenna must be an active GPS antenna 
(i.e., one that includes a built-in low-noise amplifier). Most standalone external GPS 
antennas are active, while flex-style antennas are typically passive. QuSpin 
recommends external antenna part AN_GPS_A001 MMCX. 

Connecting A “Passive” External Antenna 

If you want to use your own passive external GPS antenna (typically a flex-style 
antenna), Magpie can be configured to route the GPS signal to the external MMCX port 
without enabling an active-antenna power. To switch to this mode, open the Magpie 
shell and disconnect the internal passive (flex) GPS antenna. Then remove the 2-pin 
jumper (leave it disconnected). Next, locate the external adapter cable on the bottom 
side of the PCB, unplug it, and reconnect it to the top-side UMCC connector—see 
Figure 7. Reinstall the plastic or carbon-fiber shell onto the Magpie sled and connect 
your passive antenna to the external MMCX (female) jack on the outside of the Magpie. 
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Figure 7: Left) Side view of Magpie showing the top side containing an internal antenna 
cable and connection along with the 2-pin jumper. When connecting a passive antenna, 

these need to be disconnected. The bottom side shows the external adapter cable. 
Disconnect this and connect to the top side antenna jack. Right) Top down view 

showing the 2-pin jumper removed, and the external adapter cable properly connected. 

This setup differs from the active external antenna configuration in one key way: a 
passive antenna does not include an amplifier and does not require power from Magpie, 
so the jumper must be removed and the signal must be routed through the UMCC 
connection path.  

For best results, mount the passive antenna on a non-conductive, rigid surface with a 
clear view of the sky. If you mount the antenna on the outside of a carbon-fiber shell, 
place several layers of non-conductive tape between the shell and the antenna to help 
reduce signal attenuation (photo to be added). 

Logger and Sensor LED Codes 

The Logger and Sensor LEDs are found on the 
Magpie sled, marked “L” and “S”, respectively, as 
shown in Figure 8. 

Quick action guide (logger “L” LED): 

• Blinking red → fault detected and not logging. 
Check microSD card, battery voltage, and 
restart. 

• Yellow/blue/green states → Magpie is waiting on GNSS lock and/or magnetic data. 
Start logging once your required signals are present. 

• White (blinking/solid) → GNSS lock and magnetic data present. Recommended 
state before a critical recording.> 

The Magpie’s LED indicators provide an at-a-glance snapshot of system status during 
operation. The Sensor LED communicates magnetic data quality (idle, valid 
measurements, or conditions such as high gradients or dead zones). The Logger LED 

 

Figure 8: Magpie sled showing 
logger “L” and sensor “S” LED 

indicators 
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reflects recording status and GNSS lock, showing whether the system is ready to log, 
actively logging, waiting on GNSS and/or magnetic data, or in an error state (for 
example: missing SD card or low battery). 

Logger LED Codes 

LED INDICATOR STATUS DESCRIPTION 
Blinking Red Error Condition (SD card missing, low battery, etc.). Data Not 

logging 

Red Error condition (SD card missing, low battery, etc.). Actively 
logging. 

Blinking Yellow Waiting for both GNSS and magnetic data. Not logging. 

Yellow Waiting for both GNSS and magnetic data. Actively logging. 

Blinking Blue magnetic data detected, GNSS not locked. Not logging. 

Blue magnetic data detected, GNSS not locked. Actively logging. 

Blinking Green GNSS locked, magnetic data not detected. Not logging. 

Green GNSS locked, magnetic data not detected. Actively logging. 

Blinking White Both magnetic data and GNSS lock obtained. Not logging. 

White Both magnetic data and GNSS lock obtained. Actively logging. 

Sensor LED Codes 

LED INDICATOR STATUS DESCRIPTION 
Blinking Red Idle (flashes every 1s in Master mode and every 0.5s in slave 

mode) 

Yellow AutoStart in progress 

Blue Transmitting valid magnetic field data 

Red Bad data (high gradient or in a dead zone) 

 

QTFM Serial Commands 

Magpie is built around the QuSpin QTFM Gen-2 sensor and supports the QTFM Gen-2 
serial command set for configuring sensor behavior, selecting operating modes, and 
accessing diagnostic information. These single-character ASCII commands can be sent 
through the all-in-one QuSpin software or any standard serial terminal to quickly enable 
filters, toggle vector or scalar modes, manage startup behavior, review settings, and 
perform reboots. For the complete and most up-to-date command reference and sensor 
details, please consult the QTFM Gen-2 documentation, the QTFM quick start guide, or 
the QTFM Serial command and data format guide on the QuSpin website. 

https://quspin.com/qtfm-gen-2/qtfm-gen-2-user-guide/
https://quspin.com/qtfm-gen-2/qtfm-gen-2-user-guide/qtfm-gen-2-quick-reference/
https://quspin.com/qtfm-gen-2/qtfm-gen-2-user-guide/serial-communication-and-data-format/
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Data Structure 

Overview 

The Magpie data logger captures data from the QTFM Gen-2 magnetometer sensor and 
augments it with two things: a high-resolution microsecond timestamp prepended to 
every line, and interleaved GPS position/time data lines. The underlying sensor data 
format is identical to what the sensor outputs natively. For additional details on the 
sensor’s data format, see: 

QTFM Gen-2 Serial Communication and Data Format 

Magpie Data Stream 

Every line output by the Magpie is prepended with a microsecond timestamp. The 
stream contains three types of lines, identified by the first character after the timestamp: 

After Timestamp Type Description 

!  (exclamation) Magnetometer Sensor measurement data (scalar, vector, IMU) 

#  (hash) Status Sensor status and response messages 

,GNSSFIX GPS Fix GNSS position and UTC time from Magpie GPS 

,No GPS Fix GPS No Fix GPS module has no satellite fix 

Microsecond Timestamp 

The Magpie prepends a microsecond timestamp to every line in the data stream. For 
magnetometer data, this timestamp is captured when the sensor’s analog measurement 
pulse arrives. For GPS data, the timestamp is captured from the GPS module’s PPS 
(pulse-per-second) signal. Because both timestamps are triggered by analog pulses — 
not by digital serial data arrival — they reflect the actual moment each measurement 
was taken, free from UART transmission delay or digital jitter. There is no separator 
between the timestamp and the sensor data — the timestamp is all leading digits before 
the first non-digit character. 

Magnetometer Data Line Format 

The complete format of a Magpie magnetometer data line, including the prepended 
microsecond timestamp: 

{us_ts}!{scalar}{sv}[axis]{vector}{vv}@{counter}>{ms_ts}s{s_sens}v{v_sens}[IMU] 

All fields after the ! are produced by the QTFM Gen-2 sensor. The microsecond 

timestamp before ! is added by the Magpie. Items in brackets are optional and depend 

on which print items are enabled. 

Field Reference 

Delimiter Field Example Description 

(none) us_ts 368587947 Magpie microsecond timestamp (added by Magpie) 

https://quspin.com/qtfm-gen-2/qtfm-gen-2-user-guide/serial-communication-and-data-format/
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! scalar 51110.868 Scalar magnetic field |B| in nT (3 decimal places) 

_ or * sv _ Scalar validation: _ = valid, * = invalid 

X, Y, or Z vector -18588.443 Vector component Bx, By, or Bz in nT 

= or ? vv = Vector validation: = = valid, ? = invalid 

@ counter 046 Data counter (0–999, rolls over at 999) 

> ms_ts 367275 Sensor millisecond timestamp (ms since sensor 
power-on) 

s s_sens 112 Scalar sensitivity (0–999, 50+ is optimal) 

v v_sens 082 Vector sensitivity (0–999, 10+ is optimal) 

Scalar validation: An underscore _ after the scalar value means the data is valid and 

reliable. An asterisk * means the data is likely invalid. Common causes: sensor oriented 

in a dead zone, excessive gradient field, background field outside operating range, or 
incorrect zero-crossing (sZC) setting. 

Vector validation: An equals sign = after the vector value means valid data. A question 

mark ? means invalid data. 

Vector axis cycling: Only one vector axis (X, Y, or Z) is printed per data line. The three 
axes cycle sequentially on consecutive lines. The vector data rate is therefore 3x slower 
than the scalar data rate. 

Data counter: A three-digit counter (0–999) that increments with each data point. A gap 
greater than 1 between consecutive values (except at 999→0 rollover) indicates 
dropped data. 

IMU Data 
IMU Type Delimiters (X, Y, Z) Example 

Accelerometer a, b, c a-739.75b55.18c-703.12 

Gyroscope i, j, k i20.34j-37.74k24.27 

Vector 
Magnetometer 

x, y, z x-8.70y36.15z-31.05 

Temperature t t68.09 

All three axes for a given IMU type are printed together on the same line. When multiple 
IMU types are enabled, they alternate on consecutive data lines. 

Note: The IMU vector magnetometer (x, y, z delimiters, lowercase) is a separate low-
precision sensor from the QTFM’s primary vector add-on (X, Y, Z delimiters, 
uppercase). 

Time Synchronization Between GPS and Magnetometer 

The microsecond timestamp is the key to relating GPS time to magnetometer time. Both 
the magnetometer data lines and the GPS data lines share the same Magpie 
microsecond clock. Critically, both timestamps are captured from analog pulse signals 
— the sensor’s measurement pulse (IO22) for mag data, and the GPS module’s PPS 
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pulse for GPS data. The timestamp records when each pulse fires (i.e., when the 
measurement is taken), not when the subsequent digital serial data is received. This 
eliminates UART transmission delay and digital jitter from the timing. 

This means you can: 

– Use the GPS ,GNSSFIX line to get absolute UTC time and position 

– Use the shared microsecond timestamp to precisely correlate each 
magnetometer reading to the GPS time base 

– Interpolate GPS position at any magnetometer sample time, since both 
reference the same clock 

GPS Data Lines 

When the GPS module has a fix, the Magpie interleaves GNSS fix lines in the data 
stream (typically once per second). The GPS line uses a comma as its first character 
after the timestamp: 

{us_ts},GNSSFIX,{lat},{lon},{year},{month},{day},{hour},{min},{sec},{alt_m},{alt_cm} 

When there is no satellite fix: 

{us_ts},No GPS Fix 

Field Description 

lat Latitude as integer (decimal degrees with decimal removed) 

lon Longitude as integer (decimal degrees with decimal removed) 

year, month, day UTC date 

hour, min, sec UTC time 

alt_m, alt_cm Altitude in meters and centimeters 
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Complete Example: Magpie Data Stream 

Below is real Magpie output showing magnetometer data with alternating IMU 
(gyroscope and accelerometer) and an interleaved GPS fix line (highlighted in green): 

368587947!51110.868_X-18588.443=>367275s112v082i20.34j-37.74k24.27 
368595950!51100.954_Y-53297.125=>367283s114v074a-739.75b55.18c-703.12 
368603949!51110.174_Z95053.800=>367291s112v047i-16.28j-0.49k-30.18 
368611949!51101.410_X-18944.036=>367299s112v068a-721.68b-57.13c-716.31 
368619948!51109.166_Y-54146.972=>367307s113v045i-5.18j30.88k-10.49 
368627948!51102.475_Z96081.626=>367315s113v044a-750.00b61.52c-716.80 
368711323,GNSSFIX,399652672,-1051083328,2025,09,16,19,21,26,1615,6 
368635948!51108.602_X-18907.217=>367323s112v058i1.25j-1.86k-12.96 
368643949!51103.663_Y-54376.794=>367331s113v046a-732.91b5.86c-709.47 

Breaking Down a Magnetometer Line 

Taking the first line: 

368587947!51110.868_X-18588.443=>367275s112v082i20.34j-37.74k24.27 

Component Value 

368587947 Magpie microsecond timestamp 

!51110.868 Scalar field |B| = 51,110.868 nT 

_ Scalar validation: valid 

X-18588.443 Vector X-axis = -18,588.443 nT 

= Vector validation: valid 

>367275 Sensor millisecond timestamp = 367,275 ms 

s112 Scalar sensitivity = 112 

v082 Vector sensitivity = 82 

i20.34j-37.74k24.27 IMU gyroscope: X=20.34, Y=-37.74, Z=24.27 

Note: The data counter (@) is not present in this example because it was disabled for 
this capture. When enabled, it appears between the vector validation character and the 
> timestamp delimiter (e.g., =@046>367275). 

Breaking Down the GPS Line 
368711323,GNSSFIX,399652672,-1051083328,2025,09,16,19,21,26,1615,6 

Component Value 

368711323 Magpie microsecond timestamp (same clock as mag data) 

GNSSFIX GPS fix identifier 

399652672 Latitude (integer representation of decimal degrees) 

-1051083328 Longitude (integer representation of decimal degrees) 

2025,09,16 UTC date: September 16, 2025 

19,21,26 UTC time: 19:21:26 

1615,6 Altitude: 1615 m, 6 cm 



 

Magpie User Manual  18 | P a g e  

Because both the magnetometer line (368587947) and the GPS line (368711323) share 

the same microsecond clock, you can determine that this GPS reading was captured 
123,376 µs (~0.12 seconds) after the first mag reading shown. This shared clock is 
what enables precise correlation between GPS position/time and magnetometer 
measurements. 

Data Formatting for Post Processing 

Magpie logs a text file where each line is a message (magnetometer samples, optional 
IMU packets, and GNSS fixes), formatted with the data structure described above. 
Because these messages arrive as mixed line types, many post-processing tools work 
best if the data are converted into a clean, tabular CSV with a consistent time base. 
QuSpin provides two utilities for this purpose: 

Qlog_flat_formatter.exe (.txt → “flat” .csv) 

This utility parses the raw .txt file and writes a “flat” CSV where each input line becomes 
one CSV row with a common set of columns. The “flat” file is a direct, lossless reformat 
of the log (no interpolation). It is useful for quick inspection, scripting, and as the input to 
the interpolation utility. It extracts: 

• Time fields: Timestamp_us and Time Stamp[ms] (when present on the line) 

• Magnetics: Mag Data[nT] (scalar) plus vector components X, Y, Z (only the axis 
reported on that line is filled; the other axes remain blank on that row) 

• Validity flags / counters: Good S - Data, Good V - Data, Data Counter, 
sensitivity codes, etc. 

• IMU (if present): accelerometer, gyro, vector magnetometer, temperature fields 
(only the IMU packet included on that line is filled) 

Qlog_interpolation.exe (“flat” CSV → ms-interpolated CSV) 

This utility takes the flat CSV and produces an analysis-ready CSV with a consistent 
millisecond time base. It uses Time Stamp[ms] as the main sample clock and builds a 
complete vector record per row by interpolating/propagating X, Y, and Z so each row 
contains all three components (instead of one component per row). The application then 
interpolates IMU fields so downstream tools see a single, continuously populated table. 
If GNSS fixes exist in the flat file, it interpolates latitude/longitude/height and builds a 
per-row GPS_UTC time stamp aligned to the magnetic samples. When run from 
command line, the option -m/--fill-missing inserts placeholder rows when there are gaps 
in the millisecond clock (useful when a strictly uniform sample grid is required). Finally, it 
writes a companion *_log.txt summary that logs useful information like which columns 
are entirely empty, whether GNSS interpolation is skipped, etc. 
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Typical Workflow 

Both utilities support file drag-and-drop, so the user can simply drop the raw data file 
onto the executable icon. Generated files are placed in the same folder as the starting 
data.  

1. Convert the raw log to a flat CSV with Qlog_flat_formatter.exe 

2. Convert the flat CSV to an analysis-ready, ms-interpolated CSV with 
Qlog_interpolation.exe (optionally enabling --fill-missing when a uniform time 
grid is required) 

Magpie / Mini ACB Logger Command Guide 

Magpie’s Mini ACB logger and Windows user interface accepts configuration and 
control commands using a simple bracketed protocol. Each command must be sent 
enclosed in square brackets ([ ... ]). Main command keywords are not case-sensitive 
(for example, [PTP ON] and [ptp on] perform the same action), but command 
arguments—such as filenames—may be case-sensitive and should be entered exactly 
as intended. For example, to reboot the device, send the command [reboot]. Note that 
commands flagged with a “*” only work with the ethernet add-on. 

General System Status 

These commands provide identification, diagnostics, and hardware status  

Condition Description 
[id] Identity: Prints the Logger Serial Number, Bluetooth Name, and WiFi 

SSID. 

[test] System Status: Prints firmware version, bytes written, buffer lengths, 
overflow counters, and sync timestamps. 

[bv] or [battery] Battery Check: Reads and prints the current battery voltage (to 3 
decimal places). 

[reboot] System Reset: Schedules a safe reboot of the logger (waiting 1 
second before restarting). 

[update] Firmware Update: Schedules a firmware update from 
miniacb_firmware.bin on the SD card and reboots. 

[refresh_sn] Sync Serial Number: Queries the connected sensor for its serial 
number and updates the logger's configuration to match. 

[set_v_offset X.X] Calibrate Battery: Sets the voltage offset for battery reading. Range: 
0.0 to 3.0V. 

Example: [set_v_offset 0.5] 

Data Logging Control 

Commands to manually control the recording of data to the SD card. 

Condition Description 
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[start save] Start Logging: Manually opens a file and begins saving data. 

[end save] Stop Logging: Stops saving data and closes the current file safely. 

[auto log on] Enable Auto-Log: Sets the device to automatically start logging 
immediately upon boot up (saves to memory). 

[auto log off] Disable Auto-Log: Disables automatic logging on boot. 

[auto log status] Check Auto-Log: Prints whether auto-logging is currently ON or OFF. 

[max_size N] Set File Limit: Sets the maximum file size in MB. 

Example: [max_size 500] 

PTP Time Synchronization 

Commands for Precision Time Protocol features. 

Condition Description 
[ptp on] Enable PTP Live: Immediately enables PTP sync, starts the Ethernet 

stream, and sets streaming active. 

[ptp off] Disable PTP Live: Immediately disables PTP synchronization. 

[ptp status] Check PTP: Prints current PTP status and whether it is enabled at 
boot. 

[ptp boot on] Enable PTP Boot: Configures device to enable PTP automatically on 
the next boot (saves to prefs). 

[ptp boot off] Disable PTP Boot: Disables PTP auto-start on boot. 

Serial Streaming Mode  

Commands to switch to "Serial-Only" mode (disables Bluetooth/WiFi to save RAM for 
high-speed UART transfer). 

Condition Description 
[serial on] High-Speed Serial: Immediately kills Bluetooth and enables high-

speed data streaming over USB Serial. 

[serial off] Stop Serial Stream: Stops the high-speed serial data stream. 

[serial boot on] Enable Serial Boot: Configures device to boot into Serial-Only mode 
next time (saved to prefs). 

[serial boot off] Disable Serial Boot: Disables Serial-Only mode on boot. 

[serial boot status] Check Serial Mode: Prints current live status and saved boot 
preference. 

[serial port internal]* Use USB serial (required for Ethernet) 

[serial port external] Use external IO20/IO38 serial 

[serial port status] Check which port is active 

Connectivity & Modes  

Configuration for Ethernet, WiFi, and Operating Modes. 

Condition Description 
[mode] Check Mode: Displays the current operating mode 

(WiFi/Bluetooth/Manual), ASPN status, and if a file is currently open. 
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[mode ethernet] Set Boot Mode (Ethernet): Configures the device to boot into Ethernet 
mode next time. Requires a reboot to take effect. 

[mode log] Set Boot Mode (Log): Configures the device to boot into standard 
Logger mode next time. Requires a reboot to take effect. 

[eth on]* Ethernet On (Live): Immediately initializes the W5500 Ethernet driver, 
HTTP server, and UDP streams without rebooting. 

[eth off]* Ethernet Off (Live): Immediately disables the Ethernet hardware. 

[eth status]* Show IP, subnet, gateway, link status, client count 

[eth ip ...]* Change device IP (saved, reboot to apply). “…” refers to ip address 

[eth subnet ...]* Change subnet mask (saved, reboot to apply). “…” refers to subnet 
mask address 

[eth gateway ...]* Change gateway (saved, reboot to apply). “…” refers to gateway 
address 

[eth binary on/off]* Enable binary packet output 

Advanced Sensor Processing (ASPN) and GPS Control 

Commands controlling the Advanced Sensor Performance Node features. 

Condition Description 
[aspn on] Enable ASPN: Turns on ASPN mode (saves to memory). 

[aspn off] Disable ASPN: Turns off ASPN mode (saves to memory). 

[aspn status] ASPN Check: Prints whether ASPN mode is currently active. 

[aspn perf] Performance Stats: Prints conversion times, max times, and failure 
counts for the ASPN algorithm. 

[aspn version 2023] Switch to ASPN 2023 format (nT, nanosecond timestamps) 

[aspn version 3.0] Switch to ASPN 3.0 format (Tesla, sec/frac_sec timestamps) 

[gps on] Enable GPS data output 

[gps off] Suppress GPS output (useful in GPS-denied areas) 

[gps status] Check GPS output, fix type, satellites, HDOP, signal quality 

Heartbeat Settings 

Configuration for the "keep-alive" message sent periodically. 

Condition Description 
[hb on] Enable Heartbeat: Turns on the periodic heartbeat message. 

[hb off] Disable Heartbeat: Turns off the heartbeat message. 

[hb interval X] Set Interval: Sets the heartbeat frequency in seconds (or minutes with 
'm'). 

Example: [hb interval 30] (30 seconds) or [hb interval 5m] (5 minutes). 

[hb status] Check Heartbeat: Prints the current enabled status and interval time. 

SD Card Management 

Note: These commands often require a multi-line input method if using a terminal that 
supports it, or they read the very next line sent after the command. 
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Condition Description 
[list_sd_dir] List Directory: Lists files in a directory. Requires sending the directory 

path (e.g., /) immediately after. 

[create_sd_dir] Make Directory: Creates a new folder on the SD card. Requires 
sending the path immediately after. 

[delete_sd_filename] Delete File: Deletes a specific file. Requires sending the filename 
immediately after. 

[get_sd_card_info] Card Info: Prints SD card type (SDHC/SDXC) and total/used capacity. 

Debug & Tweak Tools 

Advanced commands for data stream manipulation. 

Condition Description 
[bt++] Decrease Resolution: Increases appendEveryN. Skips more data 

points in the stream (subsampling). 

[bt--] Increase Resolution: Decreases appendEveryN. Includes more data 
points in the stream. 

[sm] Skip Mag Sync: Resets the Magnetometer timestamp skip counter 
(Debug tool). 

[sg] Skip GPS Sync: Resets the GPS timestamp flag (Debug tool). 

[sync] Manual Sync: Forces a timestamp synchronization event. 

Passthrough Commands 

Condition Description 
[~command] Any command starting with a tilde (~) inside the brackets is treated as 

a Sensor Command. The logger strips the brackets and sends the 
content directly to the external sensor via UART. 

 

Ethernet Interface 

Overview 

The Magpie / Mini ACB logger supports a W5500-based Ethernet add-on that enables 
high-speed wired TCP and UDP communication. Once configured, the device streams 
sensor data and accepts the full command set over the network connection, eliminating 
the need for USB or Bluetooth during normal operation. 

Key Features: 

– Real-time magnetometer and GPS data streaming over TCP (port 5000) 

– UDP data output on port 9000 (receive-only on host) 

– Up to 4 simultaneous TCP clients 
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– Full bracketed command interface available over Ethernet 

– ASCII or Binary packet output modes 

– PTP time synchronisation over the same TCP connection 

– IP address, subnet mask, and gateway stored in non-volatile memory 

Default Network Settings: 

Setting Default Value 

Device IP 192.168.10.2 

Subnet Mask 255.255.255.0 

Gateway 192.168.10.1 

TCP Data Port 5000 

UDP Data Port 9000 

PC / Host IP 192.168.10.1 (configured on your PC) 

Hardware Requirements 

– Mini ACB with W5500 Ethernet module installed 

– Standard Cat5e or better Ethernet cable 

– PC with a free Ethernet port (or USB-to-Ethernet adapter) 

– Python 3.6 or later (for the Python Ethernet tool) 

– USB cable for initial one-time configuration via serial or Bluetooth 

NOTE: A standard straight-through patch cable works fine. The W5500 module 
auto-detects cable polarity, so a crossover cable is not required. The 
connection is direct point-to-point between the Mini ACB and your PC — no 
switch or router is needed. 

Initial Setup 

Before using Ethernet for the first time, configure the Mini ACB via USB serial or 
Bluetooth, then configure your PC's network adapter. This is a one-time process. 

Configure the Mini ACB 

Connect to the Mini ACB using a USB serial terminal (e.g. PuTTY or the Magpie 
Windows app) or Bluetooth, then send these commands in order: 

1. Free up IO20 for the W5500 SPI bus by switching to the internal serial port: 
[serial port internal] 

#Serial port set to INTERNAL (USB) 

2. Set the boot mode to Ethernet: 
[mode ethernet] 
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#Mode set to ethernet (will take effect next boot) 

3. (Optional) Verify the configured IP, subnet, and gateway: 
[eth status] 

4. Reboot the device to activate Ethernet mode: 
[reboot] 

After boot you should see output similar to: 

#Ethernet: init... 
#Ethernet: using static 192.168.10.2 
#ETH HW: W5500 
#ETH LINK: UP 
#ETH IP: 192.168.10.2 
#ETH SUBNET: 255.255.255.0 
#ETH GATEWAY: 192.168.10.1 

Configure Your PC 

Windows 10 / 11: Open Settings > Network & Internet > Ethernet, click your Ethernet 
adapter, then click Edit under IP assignment. Select Manual, enable IPv4, and enter the 
following: 

Setting Value 

IP Address 192.168.10.1 

Subnet Mask 255.255.255.0 

Gateway (leave blank) 

Click Save. 

macOS: System Preferences > Network > Ethernet > Configure IPv4: Manually. Set IP 
to 192.168.10.1, Subnet 255.255.255.0. 

Linux: 

sudo ip addr add 192.168.10.1/24 dev eth0 
sudo ip link set eth0 up 

Verify the Connection 

Once both sides are configured, ping the device: 

ping 192.168.10.2 

Successful replies with ~1 ms latency confirm the connection is working. If the ping 
times out, check the cable, verify the PC IP is on the same subnet, and confirm the 
device booted with ETH LINK: UP. 
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Python Ethernet Tool 

The Mini ACB ships with a Python command-line tool, mini_acb_ethernet.py, located 

in the tools/ folder of the Magpie software package. It requires only Python 3.6+ with 

no additional packages — everything uses the Python standard library. 

NOTE: On Windows, if python is not recognised, use py instead. Example: py 
mini_acb_ethernet.py 

Command-Line Options 

Option Default Description 

--ip ADDRESS 192.168.10.2 Device IP address 

--port PORT 5000 TCP port number 

--data Off Print the full data stream to the console 

--log Off Start logging to a timestamped file on connect 

--log-dir PATH Current dir Directory for log files 

--binary Off Expect binary packets from the device 

--aspn Off Enable ASPN format conversion on the PC side 

--aspn-version VER 2023 ASPN version to use: 2023 or 3.0 

Usage Examples 

Connect with default settings (quiet mode — shows status messages only): 

python mini_acb_ethernet.py 

Connect to a custom IP: 

python mini_acb_ethernet.py --ip 192.168.10.5 

Display the live data stream: 

python mini_acb_ethernet.py --data 

Start logging to the current directory immediately on connect: 

python mini_acb_ethernet.py --log 

Log to a specific directory: 

python mini_acb_ethernet.py --log --log-dir C:\Data\ACB 

Binary packet mode (use when [eth binary on] is active on the device): 

python mini_acb_ethernet.py --binary --data 

ASPN format conversion on the PC side (ASCII or binary mode): 

python mini_acb_ethernet.py --aspn 
python mini_acb_ethernet.py --aspn --aspn-version 3.0 
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TIP: While the tool is running, type /help for a list of local tool commands (e.g. 

/data, /log, /status, /quit). These are handled by the tool itself and are 

not sent to the device. 

Binary Data Mode 

When binary mode is enabled on the device ([eth binary on] or the --binary flag 

on the Python tool), the device sends compact binary packets instead of ASCII text 
lines. Status messages (lines starting with #) are always sent as ASCII regardless of the 
mode. 

Binary Packet Format: 

Field Size Description 

Sync 2 bytes 0xAA 0x55 — marks the start of every packet 

Type 1 byte 0x01 = Magnetometer,  0x02 = GPS 

Length 2 bytes (LE) Payload length in bytes (timestamp + data) 

Timestamp 8 bytes (LE) Microsecond timestamp (int64, little-endian) 

Data N bytes Sensor data payload (same content as ASCII output) 

Checksum 1 byte XOR of Type + Length bytes + Payload 

NOTE: The Python tool automatically parses binary packets when started with 
--binary. Log files always record decoded data in a readable text format 

(timestamp,TYPE,hex_data) regardless of the on-wire encoding. 

Changing Network Settings 

The device IP address, subnet mask, and gateway are stored in non-volatile memory 
(NVS) and persist across reboots. Use [eth ip], [eth subnet], and [eth gateway] 

to change them. Changes take effect after a [reboot]. 

Example: change the device IP to 10.0.0.50 

[eth ip 10.0.0.50] 
#Ethernet IP set to: 10.0.0.50 (reboot to apply) 
[eth subnet 255.255.255.0] 
#Ethernet subnet set to: 255.255.255.0 (reboot to apply) 
[eth gateway 10.0.0.1] 
#Ethernet gateway set to: 10.0.0.1 (reboot to apply) 
[reboot] 

After the reboot, update your PC Ethernet adapter to the new subnet, then reconnect 
the Python tool using the new address: 

python mini_acb_ethernet.py --ip 10.0.0.50 

WARNING: Make sure your PC IP is on the same subnet as the new device IP 
before rebooting. If the subnets do not match after the reboot you will not be 
able to connect until you reconfigure the PC network adapter or recover via 
USB serial. 
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Typical Workflows 

Quick Data Check 

Connect and view the live stream to verify the sensor is working: 

python mini_acb_ethernet.py --data 

Type /quit and press Enter to disconnect cleanly. 

Long-Duration Logging 

Start logging immediately on connect and let it run unattended: 

python mini_acb_ethernet.py --log --log-dir C:\Data 

The tool creates a timestamped log file (e.g. ACB_Log_20260319_143022.txt) and 

writes all received data. Press Ctrl+C or type /quit to stop. 

TIP: Run --log without --data for minimal console output during long 

recordings. Status messages (# lines) still appear so you can monitor device 
health without the data stream filling the terminal. 

GPS-Denied Operation 

When operating indoors or in a GPS-denied environment, disable GPS output to keep 
the data stream clean: 

[gps off] 
#GPS output: OFF (GPS data suppressed) 

Re-enable GPS output with [gps on] when an antenna is available. 

SD Card and Ethernet Simultaneously 

The Mini ACB can log to the SD card and stream over Ethernet at the same time. Start 
the SD card session from the Python tool, then verify Ethernet is streaming: 

[start save] 
[eth status] 

Data flows to both the SD card and all connected TCP clients. Add --log to the Python 

tool command to also save a copy on the PC: 

python mini_acb_ethernet.py --log --log-dir C:\Data 

Troubleshooting 

Symptom Likely Cause and Fix 

Ping fails (no reply) Check the cable. Verify the PC IP is 192.168.10.1 (same subnet as 
the device). Confirm the device booted with ETH LINK: UP and that 
[serial port internal] was set before rebooting. 
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ETH HW: NoHardware at boot W5500 module not detected. Check that the module is correctly 
seated and SPI connections are secure. Verify the serial port is set 
to internal ([serial port internal]). 

ETH LINK: DOWN at boot No cable connected or cable is faulty. Try a different Cat5e cable. 

mini_acb_ethernet.py won't 

connect 
Confirm the device IP with [eth status] (via serial or Bluetooth). 

Check that the device is in Ethernet mode and has rebooted. Try 
pinging 192.168.10.2 first. 

Commands sent but no 
response 

Confirm commands include square brackets, e.g. [test] not test. 

Single-character commands (e.g. e) go directly to the sensor. 

No data streaming after connect Data streams automatically when a TCP client connects. Use 
/data in the Python tool to toggle display, or check [eth status] 

to confirm streaming is active. 

python not recognised 

(Windows) 
Use py mini_acb_ethernet.py instead, or add Python to the 

system PATH. 

Repeated or duplicate output 
lines 

Known minor firmware behaviour. Data integrity is not affected. 

Connection drops after sending 
commands 

The device may briefly close and reopen the socket after certain 
commands. The Python tool auto-reconnects within a few seconds. 

Firmware Update Procedures 

Magpie firmware updates can be performed using one of two methods: via the 
integrated Wi-Fi web interface, or by directly flashing the ESP32 microcontroller over a 
serial connection. Both methods require the firmware binary file provided by QuSpin and 
are summarized on the QuSpin Magpie Firmware Update Guide. The Wi-Fi method is 
recommended for most users and does not require any additional software or hardware. 

Method 1: Wi-Fi Web Interface 

This method uses the Magpie’s built-in Wi-Fi access point and web interface to upload 
and apply a firmware update. No additional tools are required beyond a web browser 
and the firmware binary file.  

1. Download the MINI_ACB_V5_10.ino.bin file, to a device that connects to 
Magpie (laptop, tablet, or phone).  

2. Power on the Magpie and connect your computer or mobile device to the 
Magpie Wi-Fi access point. 

3. Open a web browser and navigate to the Magpie web interface at 
http://miniacb/. Scroll to the firmware upload section at the bottom of the page. 

https://quspin.com/magpie/magpie-firmware-update-guide/
https://quspin.com/magpie/magpie-firmware-update-guide/
http://miniacb/
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Figure: Magpie web interface showing the firmware upload section at the bottom of the 
page. 

4. Click the Choose File button and select the firmware binary file. Note that file 
names typically start with “Mini_ACB_Firmware_V#….”. The file does not need to 
be renamed prior to uploading. 

5. Click the Upload button to transfer the firmware file to the device. Wait for the 
upload to complete before proceeding. 
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Figure: Firmware binary file selected and ready for upload. 

6. Once the file has been uploaded, send the [update] command via the Magpie 
command interface to trigger the firmware update process. Note: The firmware 
update process may interrupt the WiFi connection. If the MiniACB page becomes 
unresponsive after updating, reconnect to the sensor WiFi.  
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Figure: Sending the [update] command to initiate the firmware update. 

Note: After the update command is issued, the logger LED will turn cyan for 
approximately 20–30 seconds while the new firmware is being written. Do not 
power off the device during this process. The Magpie will reboot automatically 
once the update is complete. 

Method 2: Direct Serial Flash 

This method flashes the firmware binary directly to the ESP32 microcontroller using the 
Espressif Flash Download Tool.  

It is intended for advanced users or for situations in which the Wi-Fi interface is 
unavailable. A USB connection to the Magpie and the Flash Download Tool installed on 
the host computer are required. 

1. Download the ESP32_Flasher.exe tool to your computer.  

2. Download the MINI_ACB_V5_10.ino.bin file, to a device that connects to 
Magpie (laptop, tablet, or phone). 

https://quspin.com/magpie/magpie-firmware-update-guide/
https://quspin.com/magpie/magpie-firmware-update-guide/
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3. Connect the Magpie to your computer via USB. Open the ESP32 Flash 
Download Tool and select the correct COM port corresponding to the Magpie’s 
ESP32. 

 

Figure: ESP32 Flash Download Tool with the correct COM port selected. 

4. Click the file selector button to browse for the firmware binary file 
(miniacb_firmware.bin). Set the flash address to 0x0 and ensure the flash 
mode is set to merged. 

5. Click Start to begin flashing the ESP32. Wait for the tool to report a successful 
flash before disconnecting the device. 
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Figure: Flash Download Tool configured with the firmware binary and flash address 0x0. 

Note: Verify that the correct COM port is selected before initiating the flash 
operation. Using an incorrect port will result in a failed update. If the device 
does not respond, confirm that it is properly powered and that the USB cable 
supports data transfer. 

Troubleshooting and FAQ 
Condition Description 
Logger LED is blinking red This indicates a fault preventing data logging. Check that the microSD 

card is properly inserted and has available space. Ensure the battery 
voltage is within the 9–15 VDC operating range. 

Sensor LED is solid red The sensor is detecting "bad data," typically caused by a high 
magnetic gradient (>300 nT/cm) or the sensor being in a dead zone. 
Re-orient the sensor head or move it away from large steel structures, 
vehicles, or electronics. 

Logger LED is stuck on 
Yellow, Blue, or Green 

The system is waiting for specific signals before it can reach a "ready" 
state. Yellow means both GNSS and magnetic data are missing; Blue 
means GNSS lock is missing; Green means valid magnetic data is 
missing. 
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I cannot connect to the 
Windows App via Bluetooth 

Confirm that Wi-Fi is not currently in use, as the two interfaces are 
mutually exclusive. If you previously used Wi-Fi, you must power-
cycle or send [reboot] command to the Magpie to switch to Bluetooth 
mode. If you are still having issues connecting make sure that there is 
nothing conductive blocking the path between Magpie and PC. 

The MiniACB page 
(http://miniacb/) won't load 

Ensure your device is connected to the Magpie Wi-Fi access point 
(SSID is usually the serial number). If the hostname is not resolved, 
use the fallback IP address provided in your shipping documents. 
Note that your device may display "No Internet," which is normal. 

Live plots in the Windows 
App appear laggy 

You can improve streaming performance by going to the Windows 
Device Manager, selecting the Magpie COM port, and setting the 
"Receive Buffer" to the lowest possible setting. 

Why is my magnetic data 
noisy? 

Electrical noise from an unstable DC power supply or proximity to 
motors and transformers can increase measurement noise. Ensure 
you are using a clean battery source and that the sensor head is 
isolated from ferromagnetic items like phones, keys, or tools. 

My GPS will not lock on a 
position.  

Move your Magpie outside into open space with unobstructed view of 
the sky. If your GPS has not acquired a position lock after 10 minutes, 
then power off the sensor, and connect an active external antenna. 
Power on the sensor. Depending on your location, the GPS should 
lock within 5 minutes.  

What should I do if the unit 
gets wet? 

Power off the unit immediately and disconnect the battery. Wipe down 
the exterior, slide the internal "sled" out, and inspect the gasket area 
for moisture. Allow it to air dry completely; never use a heat gun or 
open flame. 

How do I fix a "Dead Zone" 
error? 

If the sensor LED indicates a dead zone (Red), it means the magnetic 
field vector is aligned with the sensor's dead zone cone (< ± 7°). 
Adjust the physical orientation of the sensor head relative to the 
Earth's magnetic field. 

How do I check my current 
settings? 

Send the serial command s to print all current start-up settings. 

How do I remove 50/60 Hz 
power line noise? 

Use command v to enable a 50 Hz notch filter or u for 60 Hz. Use { to 
disable all filters. 

How do I improve zero-
crossing performance? 

Send the ; command to automatically optimize zero crossings (ZC), 
and use < to announce and verify the new ZC values. 
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