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1 General

1.1 System Overview
The Flip is an end device in the Internet of Things (IoT) for 
agriculture.  Its job is to monitor and report the presence 
of vibration to the cloud via a Data Gateway device.  The 
Flip can monitor equipment like a grain bin fan or an irri-
gation pump to remotely determine when it is on or off.  A 
user can set up a phone number on the RealmFive App to 
receive notifications when the equipment turns on and off.

1.2 Features
The Flip includes the following features:

• Low power microcontroller

• Accelerometer to monitor vibration and orientation

• Low power, long-range radio for communication to 
Gateway

• GPS receiver for device location

• Non-volatile memory for configurable read intervals

• Non-volatile memory for data storage when a Data 
Gateway is not available

• Red-green-blue LED status indicator

• Ultra-low power sleep, enabling extended operaing 
time from two AA batteries

1.3 Acronyms and Abbreviations
Term Description

API Application Interface

FCC Federal Communications Commission

GPS Global Positioning System

ID Unique Identification Number 

IoT Internet of Things

LED Light Emitting Diode

QR Quick Response

RSS Radio Standards Specification

RSSI Received Signal Strength Indicator

s Seconds

UTC Universal Time Coordinated

V Volts

1.4 Important FCC and IC Compliance Infor-
mation

Changes or modifications not expressly approved by the 
manufacturer could void the user’s authority to operate 
this equipment.

This product meets the applicable FCC Part 15 rules. 

Operation is subject to the following two conditions: (1) 
this device may not cause interference, and (2) this device 
must accept any interference, including interference that 
may cause undesired operation of the device.

Le présent materiel est conforme aux CNRexempts de li-
cence d’Industrie Canada. Son fonctionnement est soumis 
aux deux conditions suivantes: (1) cet appareil ne peut pas 
provoquer d’interférences, et (2) cet appareil doit accepter 
toute interférence, y compris celles susceptibles de provo-
quer le fonctionnement du dispositive. 

To limit RF exposure, please ensure 4 inches (10 cm) of 
separation from the transmitter antennas at all times.

1.5 User Information
1.5.1 Enclosure

The Flip has a lid that may be opened for access to batter-
ies, a push button switch, and the LED indicator.  The lid 
should be kept closed and latched when in operation.  Fail-
ure to do so will allow moisture to enter the enclosure which 
will likely cause failure.  When the lid is open to change 
batteries or check status, do not touch the circuitry on the 
board as this may cause failure from electrostatic discharge.

1.5.2 Installation Packet Series

The Flip will automatically send a few data packets via 
radio to the Data Gateway after the power enable strip 
is pulled to connect the batteries.  After power up, it will 
get time from the GPS satellites and start training on the 
current vibration level.  It also continues to acquire GPS lo-
cation.  While this is happening, it sends a version packet, 
a status packet, one or more settings packets, an on/off 
monitor packet, and eventually a location packet.  These 
packets are sent with a special “send-it-now” flag to make 
the Data Gateway forward them immediately instead of 
holding them until the next normal cellular connection.  

IT MUST BE ABLE TO AT LEAST RECEIVE TIME FROM 
GPS SATELLITES RIGHT AFTER BOOT TO FUNCTION 
CORRECTLY.

1.5.3 User Input

To achieve a long battery life, the Flip sleeps most of the 
time.  It wakes up periodically to check vibration level and 
to send radio packets.  The default interval for reporting 
the on/off state is 60 minutes.  However, it will send the 
on/off state as soon as a change is state is detected and 
verified.  The Data Gateway collects packets and forwards 
them to the server every 15 minutes.

The Flip also has a button switch.  A short press will wake 
it up and cause a white flash on the LED.  Holding the but-
ton down can also be used to train the current vibration 
level as the “on” state or cause it to delete any previous 
training and auto re-train from scratch.  Table 1 gives the 
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button switch hold down time windows with functions.

Hold 
Down 
Time

LED 
Color

Function

t<5s White Wake up-no charge

5 s <= t < 
10 s 

Blue Train to use current vibration 
level as “on” state

10 s <= t 
< 15 s 

Red Delete previous training and 
auto train as if it were just 
powered up 

t >= 15 s White No change

1.5.4 Indicator Description

The Flip has a red-green-blue LED indicator.  The Table 2 
below gives the meaning of colors and flashes.

Color Flash Tim-
ing

Meaning

Cyan 0.1s flash 
every 2s

GPS Enabled

White Once on 
short button 
press

Button press detected, 
good battery

Red Once on 
short button 
press

Button press detected, low 
battery

Blue 0.25s flash 
every 1s

Current vibration detected 
as “on” state

Yellow 0.25s flash 
every 1s

Current vibration detected 
as “off” state

Red 0.5s on / 
0.5s off

Not trained yet

Blue-Yellow 0.25s BLU / 
0.25s YEL

Change detected, verifying 
on or off

Magen-
ta-Green

Once Radio packet sent, ac-
knowledge received

Magen-
ta-Red

Once Radio packet sent, no ac-
knowledge received

RGB...YG Rapid Booting Firmware

1.6 Cloud Data Services
Data from RealmFive IoT devices is stored on data serv-
ers in the “cloud”.  The data is accessible to customers 
through an API allowing customer integration into their 
own applications and websites.  Device data is also acces-
sible through app.realmfive.com which is intended to aid 
installers with configuration and verification of device oper-

ation.  Both require credentials for access.  See the follow-
ing section for information on how to obtain credentials.

1.7 Points of Contact
1.7.1 Installation User Interface

RealmFive’s installer interface is at app.realmfive.com.  A 
login username and password are required to access this 
website.  Access to this website is needed to verify device 
installation.  Please contact your administrator at least 24 
hours prior to installation time to get your login set up if 
you do not have one. 

1.7.2 Obtaining a Login

A login username and password may be obtained by 
emailing your administrator with the following infor-
mation:

FIRST NAME

LAST NAME

PHONE NUMBER

EMAIL ADDRESS

ORGANIZATION

Your username will be your email address.  You 
will be sent a temporary password which must be 
changed the first time you log in.

To log in, go to app.realmfive.com, or simply scan the 
QR code on a device, and enter your username and 
password.

1.7.3 Obtaining Help

Questions and problems can also be submitted via the 
help desk or chat link within the app.  A guide to common 
user tasks and frequently asked questions can be found 
under “Support” at app.realmfive.com.  More immediate 
help can be obtained through a live chat under “Support” 
at app.realmfive.com.

2 Installation
The Flip needs the Data Gateway to send in its data pack-
ets.  Thus, the Data Gateway should be installed before 
the Flip.  Pick Data Gateway and Flip installation sites that 
have line of sight between the Data Gateway and Flip.  
The radio signal will be diminished by the foliage of the 
crop as it grows during the season.  So, avoid installation 
sites that yield poor RSSI to start with.

2.1 Scan QR Code or Visit App Website
Turn the Flip over and scan the Flip QR code via smart 
phone.  The QR code contains the URL of the webpage for 
that specific device.  Scanning with any generic QR code 
scanner should take you to a page for the device.
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Or go to app.realmfive.com/devices/0x00FXXXXX where 
XXXXX is the rest of the ID as it appears on the label.

2.2 Log in to App
If you have not logged in to the website before, the 
login page will appear first.  Log in to RealmFive’s brows-
er-based installation app.
See section 1.7 for credentials.

2.3 Attach Flip to Equipment
Install the Flip on a ferrous metal surface of the 
equipment to be monitored using the built-in magnet 
on the bottom of the Flip.  

2.4 Locate Pull Tab
Locate the battery enable pull tab by the latch.

2.5 Open and Position Device
Release the latch by pulling out and open the lid.  

Orient the flip with the spiral antenna end up or in the 
direction with the best sky view, preferably a southern sky 
view.

2.6 Pull Battery Tab
Pull the battery enable tab to connect the battery and 
power up the Flip.  It is best if the equipment is running 
when the Flip is first powered up as the device will start 
trying to characterize the level of vibration it measures as 
the “on” state.  However, this is not absolutely necessary 
as the device should eventually figure out what “on” feels 
like when it does turn on.
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2.7 Observe LEDs
The LED on the Flip will rapidly flash red-green-blue rap-
idly and then green-yellow while it boots.  It will then blink 
cyan while it is acquiring GPS time and location.  If the Flip 
is located a long way from the Data Gateway and there is 
a possibility that it might not be within range to communi-
cate with the Gateway, continue watching the LED to see 
if gets an acknowledge from the Gateway after transmis-
sions. If not, continue to step 2.8.  

The LED will flash magenta when it transmits followed by 
a green flash if an acknowledge is received or a red flash if 
not.  An occasional missed acknowledge is not a concern, 
since it will try again.  But if no acknowledges are received, 
it will be necessary to relocate the Flip or the Gateway.

2.8 Close Cover
Close and latch the cover.  It should pop when the 
latch engages.

3 Trouble Shooting

3.1 Low Battery
Open the lid and briefly press the button.  The LED should 
turn white.  If it turns red while the button is pressed, the 
batteries probably need to be changed.  Install two (2) new 
AA batteries.  RealmFive recommends the use of Energizer 
Lithium Ultimate batteries for best performance.  Energizer 
Lithium Ultimate batteries have a starting series voltage 
close to 3.6 V and a nominal voltage of 3.0 V.  

The batteries should be replaced when their series voltage 
is below 2.7 V while the device is awake.  Note that the 
battery voltage will read higher when the temperature is 
warmer and lower when it is colder.  The batteries should 
be removed when the device is pulled from the field.

3.2 No Connectivity
If there is no connectivity to the cloud, check to see if 
packets being sent to the Data Gateway are being ac-
knowledged.  The fastest way to do this is to power cycle 
the device by removing a battery and reinstalling it.  Then 
watch the LED.  It will transmit several times within the next 
couple minutes after it is powered up.  The LED will flash 
magenta when it transmits to the Data Gateway.  If an ac-
knowledge is received back from the Gateway, it will flash 
green immediately following magenta.  If it does not it will 
flash red following magenta. If no transmissions are being 
acknowledged, relocate either the Flip or the Gateway to 
allow them to communicate with each other.

3.3 Low RSSI
Relocate either the Flip or the Gateway to closer together 
and/or within a line of sight.
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3.4 No Location
If the App does not have a new location within 30 minutes 
of power up, it is likely the Flip does not have an adequate 
sky view to acquire location.  If possible, move the Flip 
to facilitate a better sky view with the spiral antenna end 
oriented up or preferably toward the south.

Note that it is not necessary to have location for on/off 
detection.  But the device will use battery to attempt to 
acquire location once a week.

3.5 Wrong State
If the Flip fails to report the correct state of the equipment, 
it is possible to explicitly train for the “on” state.  To do 
this:

1. Turn on the equipment.

2. Open the latch and lid.

3. Press and hold the button switch until the LED 
turns blue.  Then release.

4. Close and latch the lid.

5. Verify the “on” state is reported by the App.

After a brief press of the button switch the LED will flash 
blue if it is detecting “on”, yellow if is detecting “on”, 
yellow-blue if it has detected a change and is verifying, or 
red if it is untrained.

3.6 Move Flip
When moving the Flip on the same equipment or to differ-
ent equipment:

1. Turn on the equipment.

2. Open the latch and lid.

3. Press and hold the button switch until the LED 
turns red.  Then release.  This sets detection back 
to the auto-train mode.

4. Close and latch the lid.

5. Verify the “on” state is reported by the App.
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