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Warnings

&Warning
Protection provided by the equipment may be impaired if
used in a manner contrary to this user manual.

&Warning
Keep a minimum distance of 20cm between the 2G/3G an-
tenna and the human body during normal operation.

&Warning
Do not attach any unapproved power source. If in doubt, con-
tact the equipment supplier.

This device complies with Part 15 of the FCC rules.
Operation is subject to the following two conditions:

1. This device must accept any interference, and

2. This device must accept any interference re-
ceived including interference that may cause
undesired operation

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

This  equipment must be professionally installed.

Only the supplied antennas are to be used with the
equipment.
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WARNINGS iii

This product must not be disposed of in the normal
E waste stream. It contains a battery pack and elec-

tronic components and so should be recycled appro-
priately.
In accordance with the WEEE guidelines, customers
in the European Union may return the product free
of charge for recycling at the end of its life. Contact
your supplier for details.



Chapter 1

Overview

1.1 The FlatMesh System

A FlatMesh network consists of a number of nodes connecting to
one gateway device. In some situations circumstances multiple net-
works may be required on a single site, for example a site which ex-
ceeds the number supported by a single Gateway, or a site where
there are a set of separate measurement zones.

The FlatMesh 3G Gateway is a fully integrated unit which pro-
vides all the functionality required to operate a FlatMesh wireless
sensor network in a remote location. This document describes the
functionality of the gateway only.

1.2 FlatMesh 3G Gateway

The gateway is capable of communicating with nodes over the Flat-
Mesh network, operating on the 2.4GHz ISM band. It will buffer
samples collected from sensor-enabled nodes and transmits data
over the cellular network. The gateway supports both traditional
2G networks (GPRS) and 3G networks (UMTS/HSP A+).

This device has an internal Lithium lon battery, which will last
around 3 weeks on one charge. Your gateway will be provided with
either a power supply, solar panel or booster pack to keep the in-
ternal battery charged.
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1.3 Product Specifications

1.3.1 Physical Specifications

Dimensions excluding 218 x 68 x 126 mm

antennas

Dimensions including 390 x 68x 126 mm

antennas

Total Mass 1.1 kg (approx.)

Housing Material Die cast aluminium body
ASA polymer lid rated to UL94HB
Die cast aluminium lid (optional)

International 1P67

Protection Marking

Mounting Options Pole mount integrated with enclosure
Wall mount bracket available sepa-
rately

Operating -30°C to +75°C

Temperature Range

1.3.2 FlatMesh Radio Specifications

Communication Type Proprietary FlatMesh v3 Mesh Net-
working Protocols
IEEE 802.15.4 compliant

Frequency Band 2400 - 2485 MHz ISM Band

Maximum Transmit 6.2dBm

Power (EN 300 328 v1.8.1)

Maximum Antenna 4dBi

Gain

Range Up to 300m depending on the environ-
ment
Consult with Senceive for your applica-
tion

Maximum Network Typically up to 100 nodes

Size Consult with Senceive to determine the
optimal system configuration

RF Module Senceive FM3Gateway

FCC ID 2AMFBFM3G
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1.3.3 Cellular Radio Specifications

Frequency Bands for 850/900/1800/1900 MHz
GSM/GPRS/EDGE

Frequency Bands for 800/850/900/1900/2100 MHz

UMTS/HSPA+

Output Power Class 4 (+33dBm) for EGSMS850 /
EGSM900
Class | (+30dBm) for GSMI1800 /
GSM 1900
Class E2 (+27dBm) for GSM 850/900
8-PSK
Class E2 (+26dBm) for GSM 1800/1900
8-PSK
Class 3 (+24dBm) for UMTS
800/850/900/1900/2100, WCDMA
FDD BdI, BdII, BdVIII, BdV, BdVI

Maximum Antenna +0.89 dBi

Gain

Supported SIM Cards 3V and 1.8V

RF Module Gemalto PHS8-P

FCC ID QIPPHS-P

1.3.4 Internal Battery (Standard)

Battery Type Lithium Ion, rechargeable
Nominal Voltage 3.6V

Nominal Capacity 8800mAh

Typical Runtime 21 days

without charge

Charging TemperatureO°C to +40°C
Range

1.3.5 Internal Battery (-T Version)

Battery Type Lithium Ion, rechargeable
Nominal Voltage 3.6V

Nominal Capacity 8000mAh

Typical Runtime 19 days

without charge

Charging Temperature-30°C to +60°C
Range
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1.3.6 Power Input

Recommended Solar 12V 20W
Panel Type

Target Voltage for 15.0V

MPPT

Maximum Input 32.0V
Voltage

Input Voltage for 12.0V - 32.0V

Charging
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Installation

The gateway will be delivered to you pre-configured. Simply affix

the gateway device to a structure within range of the rest of the net-
work. It is recommended that the gateway be placed in the centre
of the network with line of sight to at least two nodes to improve
network reliability.

2.1 Mounting

There are two mounting options for the gateway - a clamp fixing
for a pole, or a bracket which can be fixed to awall or strapped to
a pole.

&Warning
The gateway has a total approximate mass of 1.1kg. Please

ensure that the object you are fixing to can handle this load.
Ensure that appropriate methods and materials are used
when affixing equipment to a wall.

The gateway should be installed with the antennas uppermost.
This is key to ensuring the best radio performance for both the Flat-
Mesh network and for the cellular connection.

2.1.1 Wall Bracket

The tags at the top and bottom of the bracket may be used to affix
the gateway to a wall with screws (not supplied.)

The slots in the middle of the bracket may be used in conjunction
with hose clamps (sometimes known as Jubilee clips) to secure the
gateway to a horizontal or vertical pole.
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v

Figure 2.1: Wall Bracket

2.1.2 Pole Mounting

Use a 13mm A/F spanner to clamp the gateway to a vertical pole.
The standard clamp will accommodate pole diameters of XXX - YYY
millimetres.

v

Figure 2.2: Pole Clamp

2.2 Power

The gateway has an internal Lithium-Ion battery which when fully
charged will allow the device to operate for 2-3 weeks. For contin-
ued operation, you will have been supplied with either a solar panel
or mains power supply.

The three-pin power input connector can be found at the bottom
side of the unit, to the left of the human interface port.

Engage the power connector and turn the collar to lock in place.

v

Figure 2.3: Power connector

2.3 Antennae

There are two distinct antennae which must be connected to the
correct N-type socket on the device. The antenna/socket pairs are
labelled 2.4GHz and 2G/3G.
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,OCheck
It is very easy to accidentally cross-thread the antenna con-
nection. Be sure to align the connectors properly before

screwing together.

U

Figure 2.4: Antennas fitted to enclosure
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Access Port

The access port is located on the bottom of the gateway next to
the power connector. Unscrew the clear plastic cover (by hand if
possible to avoid damage.) There is a Micro USB socket, pushbut-
ton and three indicators which can be used to give a basic indiction
of the function of the network.

When finished with the Access Port, replace the cover:

e Screw the cap into the port until the gasket touches the en-
closure

» Tighten the cap an additional 45° (or‘; of a turn)

3.1 Active Node Count

The pushbutton and indicators may be used to show the number of
nodes currently active on the network. Press the button briefly, and
the blue indicator will illuminate. Then count the number of orange
and red flashes. The number of nodes active on the network is given
by OrangeFlashes * 10+ RedFlashes * 1.

3.2 USB Port

The gateway provides a Micro USB B socket for attachment to a
Host device, which can either be a personal computer or a tablet.
Contact your supplier for a software package to use with this con-
nection.
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Maintenance

The product should not require any maintenance after installation.

If the need to clean the product should arise, use only a damp
cloth and mild detergent. Do not use any solvents as this may dam-
age the enclosure.

&Warning
Only service personnel authorised by the manufacturer may
open the enclosure.

No user serviceable parts are located inside.
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Support

For assistance and support, contact your supplier or the manufac-
turer:

Senceive Limited

Phone: +44 (0) 207 731 8269

Email: support@senceive.com

Web: http://www.senceive.com
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Export Restrictions
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Appendix B

Software Licenses

The firmware used in this product is partly bound to the following
licenses. To obtain the source code for the components which are
bound to these licenses, please contact the manufacturer:

Senceive Limited

Phone: +44 (0) 207 731 8269

Email: support@senceive.com

Web: http://www.senceive.com

B.1 FreeRTOS

The FreeRTOS.org source code is licensed by the *modified* GNU General Public License (GPL), text provided below. A

special exception to the GPL is included to allow you to distribute a combined work that includes FreeRTOS without being
obliged to provide the source code for any proprietary components. See the licensing section of http://www.FreeRTOS.org
for full details. The exception text is also included at the bottom of this file.

The FreeRTOS download also includes demo application source code, some of which is provided by third parties
AND IS LICENSED SEPARATELY FROM FREERTOS.

For the avoidance of any doubt refer to the comment included at the top of each source and header file for license
and copyright information:

This is a list of files for which Real Time Engineers Ltd are not the copyright owner and are NOT COVERED BY THE
GPL.

1) Various header files provided by silicon manufacturers and tool vendors that define processor specific memory
addresses and utility macros. Permission has been granted by the various copyright holders for these files to be included
in the FreeRTOS download. Users must ensure license conditions are adhered to for any use other than compilation of the
FreeRTOS demo applications.

2) The ulP TCP/IP stack the copyright of which is held by Adam Dunkels. Users must ensure the open source license
conditions stated at the top of each ulP source file is understood and adhered to.

3) The IwIP TCP/IP stack the copyright of which is held by the Swedish Institute of Computer Science. Users must
ensure the open source license conditions stated at the top of each IwIP source file is understood and adhered to.

4) Various peripheral driver source files and binaries provided by silicon manufacturers and tool vendors. Permission
has been granted by the various copyright holders for these files to be included in the FreeRTOS download. Users must
ensure license conditions are adhered to for any use other than compilation of the FreeRTOS demo applications.

5) The files contained within FreeRTOS\Demo\WizNET_DEMO_TERN_186\tern_code, which are slightly modified
versions of code provided by and copyright to Tern Inc.

Errors and omissions should be reported to Richard Barry, contact details for whom can be obtained from http://www.FreeRTOS.org.

The GPL license text follows.

A special exception to the GPL is included to allow you to distribute a combined work that includes FreeRTOS without
being obliged to provide the source code for any proprietary components. See the licensing section of http://www.FreeRTOS.org
for full details. The exception text is also included at the bottom of this file.

GNU GENERAL PUBLIC LICENSE Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc. 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your freedom to share and change it. By contrast, the
GNU General Public License is intended to guarantee your freedom to share and change free software-to make sure the
software is free for all its users. This General Public License applies to most of the Free Software Foundation’s software
and to any other program whose authors commit to using it. (Some other Free Software Foundation software is covered
by the GNU Library General Public License instead.) You can apply it to your programs, too.

12
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When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you have
the freedom to distribute copies of free software (and charge for this service if you wish), that you receive source code or can get it if you want it, that
you can change the software or use pieces of it in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you to surrender the rights. These
restrictions translate to certain responsibilities for you if you distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights that you have.
You must make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author’s protection and ours, we want to make certain that everyone understands that there is no warranty for this free software.
If the software is modified by someone else and passed on, we want its recipients to know that what they have is not the original, so that any problems
introduced by others will not reflect on the original authors’ reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that redistributors of a free program will
individually obtain patent licenses, in effect making the program proprietary. To prevent this, we have made it clear that any patent must be licensed
for everyone’s free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.

GNU GENERAL PUBLIC LICENSE TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice placed by the copyright holder sayingit may be distributed
under the terms of this General Public License. The “Program”, below, refers to any such program or work, and a "work based on the Program” means
either the Program or any derivative work under copyright law: that is to say, a work containing the Program or a portion of it, either verbatim or with
modifications and/or translated into another language. (Hereinafter, translation is included without limitation in the term “modification”.) Each licensee
is addressed as "you”.

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act of running the
Program is not restricted, and the output from the Program is covered only if its contents constitute a work based on the Program (independent of
having been made by running the Program). Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program’s source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate copyright notice and disclaimer of warranty; keep intact all the notices that refer
to this License and to the absence of any warranty; and give any other recipients of the Program a copy of this License along with the Program.

You may charge a fee for the physical act of transferring a copy, and you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion of it, thus forming a work based on the Program,and copy and
distribute such modifications or work under the terms of Section 1 above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices stating that you changed the files and the date of
any change.

b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived from theProgram or any part
thereof, to be licensed as a whole at no charge to all third parties under the terms of this License.

c) If the modified program normally reads commands interactively when run, you must cause it, when started runningfor such interactive

use in the most ordinary way, to print or display an announcement including an appropriate copyright notice and a notice that there is no warranty (or
else, saying that you provide a warranty) and that users may redistribute the program under these conditions, and telling the user how to view a copy
of this License. (Exception: if the Program itself is interactive but does not normally print such an announcement, your work based on the Program is
not required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program, and can be
reasonably considered independent and separate works in themselves, then this License, and its terms, do not apply to those sections when you distribute
them as separate works. But when you distribute the same sections as part of a whole which is a work based on the Program, the distribution of the
whole must be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each and every part regardless
of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the
right to control the distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the Program) on a volume
of a storage or distribution medium does not bring the other work under the scope of this
License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable source code, which must be distributed under
the terms of Sections 1 and 2 above on a medium customarily used for software interchange; or,
b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more thanyour cost of physically

performing source distribution, a complete machine-readable copy of the corresponding source code, to be distributed under the terms of Sections 1
and 2 above on a medium customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer to distribute corresponding source code. (Thisalternative is allowed only
for noncommercial distribution and only if you received the program in object code or executable form with such an offer, in accord with Subsection
b above.)

The source code for a work means the preferred form of the work for making modifications to it. For an executable work, complete source code
means all the source code for all modules it contains, plus any associated interface definition files, plus the scripts used to control compilation and
installation of the executable. However, as a special exception, the source code distributed need not include anything that is normally distributed (in
either source or binary form) with the major components (compiler, kernel, and so on) of the operating system on which the executable runs, unless
that component itself accompanies the executable.

If distribution of executable or object code is made by offering access to copy from a designated place, then offering equivalent access to copy
the source code from the same place counts as distribution of the source code, even though third parties are not compelled to copy the source along
with the object code.

4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any attempt otherwise to
copy, modify, sublicense or distribute the Program is void, and will automatically terminate your
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rights under this License. However, parties who have received copies, or rights, from you under this License will not have their licenses terminated so
long as such parties remain in full compliance.

5. You are not required to accept this License, since you have not signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are prohibited by law if you do not accept this License. Therefore, by modifying or
distributing the Program (or any work based on the Program), you indicate your acceptance of this License to do so, and all its terms and conditions
for copying, distributing or modifying the Program or works based on it.



6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically receivesa license from the
original licensor to copy, distribute or modify the Program subject to these terms and conditions. You may not impose any further restrictions on the
recipients’ exercise of the rights granted herein. You are not responsible for enforcing compliance by third parties to this License.

7. If, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limitedto patent issues),
conditions are imposed on you (whether by court order, agreement or otherwise) that contradict the conditions of this License, they do not excuse you
from the conditions of this License. If you cannot distribute so as to satisfy simultaneously your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the Program at all. For example, if a patent license would not permit royalty-free
redistribution of the Program by all those who receive copies directly or indirectly through you, then the only way you could satisfy both it and this
License would be to refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, the balance of the section is intended to apply
and the section as a whole is intended to apply in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property right claims or to contest validity of any such claims;
this section has the sole purpose of protecting the integrity of the free software distribution system, which is implemented by public license practices.
Many people have made generous contributions to the wide range of software distributed through that system in reliance on consistent application of
that system; it is up to the author/donor to decide if he or she is willing to distribute software through any other systemand a licensee cannot impose
that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by copyrightedinterfaces, the original
copyright holder who places the Program under this License may add an explicit geographical distribution limitation excluding those countries, so that
distribution is permitted only in or among countries not thus excluded. In such case, this License incorporates the limitation as if written in the body
of this License.

9. The Free Software Foundation may publish revised and/or new versions of the General Public License from timeto time. Such new
versions will be similar in spirit to the present version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Program specifies a version number of this License which applies to it and "any
later version”, you have the option of following the terms and conditions either of that version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free Software Foundation, write to the Free Software Foundation; we sometimes make
exceptions for this. Our decision will be guided by the two goals of preserving the free status of all derivatives of our free software and of promoting
the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO THE
EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS
AND/OR OTHER PARTIES PROVIDE THE PROGRAM “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH
YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR
CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRITING WILL ANY
COPYRIGHTHOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR REDISTRIBUTE THE PROGRAM AS PERMITTED
ABOVE,

BE LIABLE TO YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA
BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO
OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free
software which everyone can redistribute and change under these terms.

To do so, attach the following notices to the program. It is safest to attach them to the start of each source file to most effectively convey the
exclusion of warranty; and each file should have at least the “copyright” line and a pointer to where the full notice is found.

<one line to give the program’s name and a brief idea of what it does.> Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify it under the terms of the GNU General Public License** as published by
the Free Software Foundation; either version 2 of the License, or (at your option) any later version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with this program; if not, write to the Free
Software Foundation, Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA Also add information

on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type
‘show w’. This is free software, and you are welcome to redistribute it under certain conditions; type ‘show ¢’ for details.

The hypothetical commands ‘show w” and ‘show ¢’ should show the appropriate parts of the General Public License. Of course, the
commands you use may be called something other than ‘show w’ and ‘show c’; they could even be mouseclicks or menu items—whatever suits your
program.

You should also get your employer (if you work as a programmer) or your school, if any, to sign a "copyright disclaimer” for the program, if
necessary. Here is a sample; alter the names:



