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1 Starting up

The EVKS10NANOevaluation kit is an easyto-use, powerful tool that makes evalwating u-blox RPMA modules

simple. Throughout the documentEVKS10NANOmMmay be referred to specificallyas rACM2 or, as the EVK in

general as rACM (The first generation evaluation board, rACM1, is from Ingenu only and does not feature au

blox module))

u-blox refers to the kit asan Deval uati on kit d, while I ngenu refers to
difference in terminology appliedto the same kit by the two companies, the kit is purposed for both RPMA

evaluation with NANG-S100, andcan alsoserve as a development platform.

This section describes the main connections and settings required to get started.
&~  sSeethe NANO-S100 series Data Shedtl] and NANO-S100 System Integration Manuall1] for the features
supported by NANGS100 modules.

RPMA developers have the option of ordering one of two types of kitsThe first type as described in this
document, is the RPMAevaluation kit This kit compriseswo rACM boards and relatedaccessorieslt assumes it
is within RPMA public network coverage.

The second type is the RPMA Exploration KiiThis kit comprises the components included in the RPMA
evaluation kit and additionally the RPMA Access Point (AP) and related accessoriese AP provides local RPMA

coverage for development purposesThe RPMA Exploration Kit may also include a 3G modem to easily provide

the necessary | P connection to IngenuCs Intellect Clou

&~  The RPMA Exploration Kit is available directly from Ingen@nly this RPMAevaluation kit can be ordered
directly from u-blox.

1.1 Intellect logini nformation

Intellect information and instructions on how to log inwill be provided by Ingenu.

1.2 Evaluation kit information

The RPMA evaluaion kit starter pack is available for download once the project information formis filled. A
u-blox sales representativavill provide the information needed to download the starter pack.

The project information form can be found here:https://www.u -blox.com/en/projectinformation-form.

The kit should be pre-staged as delivered. Instructions for the RPMAvaluation kit are included below in the
following sub-sections

1.2.1 Prerequisites

& Only Bithon version2.7 is compatible with the python scripts provided. If applicableuninstall any previous
versions before installing Python 2.7

=

Install Python 2.7.1t is important that this particular version is installedIf there is another python versio
install ed, Python 2.7 can be i #agstvdth dtherdversioss ofaPythob)al t e r |
Visit python.org/downloads for the correct download files.

2. Install pyserial 2.7 which can befound at: https://pypi.python.org/pypi/pyserial2.7.
3. ltis highly recommended that the python program can be called from the command line prompilo do this,

ensure the python install path is in the general path directoryFor Windows 7 users, this means modifying
the DPat hd syst e nhepythonidieedidrydex:C\@Python2®).l ude t

4. Install the FTDI serial cable driverBor Windows 7 users, if the computer has internet access, the drivers are
automatically installed when plugged in.This autcinstall process can take 5 to 10 minuteswhen complete,
validate successful install under the Windows device managdf.successful, the device will show up under

UBX16031276-R03 Starting up
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E:) Portsd as a DUSB G ¢orthe devicePpooperties(p&y® amd confidn. the Manufacturer is
D F T DOn dther systems, the FTDI drévs can be installed with the provided drivers avww.ftdichip.com .

1.2.2 Evaluation kit instructions

EVKS10NANOboards do not come with nor do they require any external antennas.

Apply power to the EVKS10NANOby connectng the power supply.

The EVKS10NANOwWiIll register with the network shortly, presuming RPMA coverage is available. The LED
light on the EVKS10NANOboard will flash green once per second while acquiring the networkThe LED
light will then turn solid green once it has registered with the network.

There is a serial UART to USB cable included in the Evaluation kit that connects to the rACM application
header. In appendixB.2, there is a Serial UART example/demonstration, whichighcable is intended for.

1.2.3 Exploration Kit instructions

&

Exploration kits which include an AP,are available from Ingenu and notfrom u-blox. Seerelevant Ingenu
documentation to setup the exploration kit.

1.2.4 Demo scripts instructions

1.

Open two command line consoles.Place them side by sideOne of the consoles will be showing the polling
activity from | upline méssages)Tle otReE SofsoleAvAll be (ised to send downlink
commands fownlink messages).

For both consoles, change directorytower e t he demo pyt ho hRRPMADevKf Starterr e si d

Pack v2.XRPMA DevKit Software Files2.02\l nt el | ect REST Exampl esd) .

Edit the file login_info.json to include the intellect login credentialsthat were provided. The fields are
described adollows:

0 Host: Intellect server. It will generally be "intellect.ingenu.com" (global licensing customers will
generally use Dglds.ingenu. comd)

0 username: provided by Ingenu in string format.(e.g., "myusername@myusername.com")
o password : provided by Ingenunhst ring format (e.g. "

Edit the " createDevices.py " file, using it as a starting template.Create a python dictionary entry for
each device on your demo network (you can omit any unused devices previously existing)e fields are:

o desc Text description of the device, e.g. DKenCs

o nodeld: The RPMA node's MAC addressThis can be found on the node label in the form of "MAC:
00056AA3". Enter the field in with the "0x" prefix (ex: 0x56a3b)

0 parser: Specify the parser to usdor the console display.The default EVKkS10NANOconfiguration uses
the string Dpulse_1d

0 m2x_device_id: Not used for the console demo.Leave as an empty string (ex: ")
o m2x_primary_key : Not used for the console demo.Leave as an empty string(ex: ")

o alarm_email_enabled : Not used for the console demo.Leave at 0

o alarm_email_list : Not used for the console demo.Leave as empty list (ex: [])

Finish configurati on pyghoncreateDevicespy t hd command D

Begin the demo on the first console window by rum i npythdd rest2console.py d One should see a
scrolling display of information from the parsing of REST UL datdhe test script tracks the last UL SDU
received, so upon first starting the script, one may see a rapidly scrolling display until the testigt has
"caught up". This could take several minutes.

With the second console window, run the following command, choosing the node ID to target (in this
example, it is Ox56aae),

Aipython sendRestn2 Riaxhbt agay3 0 .

UBX16031276-R03 Starting up
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The default payload toggles the LEDof about 8 s, alternating between orange and blue blinks Run with the
"-h" option to see more variations of payload types. A tag ID can be specified to help correlate the response
messages on the uplinkThis can be done using the' -t" option. The tag mug be in a qualified UUID format.
The console monitoring the UL SDU messages will show an acknowledgement type message with the
associated tag ID upon successful transmission of the message.

8. Another interesting demo i s t &VKSIOdNANOboard, and Bbsemettleer r u pt d
response on t he RET8iFsinlpteslan asynaprdnous exceptmn oe alarm type message.

1.2.5 Demo script screenshots

As recommended in the welcome email instructions, two command line consoles are open, oneunning
rest2Console.py , and the other running sendRest2Racm.py . The rest2Console.py continually polls
the Intellect Platform, using the REST API, for the latest data received by fielded RPMA deviddse
rest2Console.py sends variouEVKS10NANOcompliant payloads on the downlink also via the REST API.

Figure 1 shows a screenshot of the demo scripts in actionThe window on the lower left corner is running
rest2Console.py , continually polling the Intellect platform, parsing the EVKS10NANO messages, and
displaying them in a simple text format.The window on the lower right corner is usingsendRest2Racm.py to

send various downlink messages to the fieldeBVKkS10NANOdevice.

A third console is shown in the upper middleof t he screen, whi ch (Thsisausefbldos mbd s
EVKS10NANO side input/output when demonstrating the serial UART application (described in detail in
Appendix B.2).

Additional details of these python basedd e mo scri pts can be found in the d
located in the directory:

\RPMA DevKit Starter Pack v2.XRPMA DevKit Software Files2.0.2 \ Intellect REST Examples

UBX16031276-R03 Starting up
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rx_timestamp: 2016-18-11T23:02:52.2085632Z

ipayloa 86312BBlBBElEE?E??‘lZGBBBBBEB

IStream p ulse_counter. Ualue. E EBﬂ

INFO: No device found for timestamp, 053d40d40-2007|
—11e6-ha2f-B38@hdic3ac8 Bx3451f 2816 18 11T23 T04:01. 8785‘?22 B?BDBBBE37372E3B3BSF
133332E303000

Begin parsing ULSDU at 2916 16-11 16:89:55.643000
parser: intrusion_detector_:
lsdu_id: 138256h8-7007-11e6~ bazf 838Bhd1ic3acs
nodeld: @x32a@f
rx_timestanp: 2016-16-11T23:04:25.1029127
060920009 OF01 F§709 742001 4050F01 F87097421B
intrusion, Ualue: .88
temp_c, Valu a

rx_timestamp: 2016-10-11T23:07:40.18727Z
d: .681288103@1])]52197428388@968
pulse_counter, Ualw a.
INFO: No deu)re found for sdu_id, node id, rx_timestamp, payload: h6589hd8-2007|
33342Eg8§§33388hd153ac8 Bx3451f 2016-10-11T23:088:59.149888Z B70DOBBA37352E32305F

Begln parsing ULSDU at 2816 16-11 16:108:47.074000
intrusion_¢

£16381e0- 9397 11e6 ha2f @3808hd1ic3ac8
£

intrusion, Ualue:
temp_c, Ualu

d 11hc4chﬂ 9008-11e6-ha2f-0380Bhd1ic3ac8
nodeld: BxESaa
rx_timest. 016-10-11T23:11:32.430:
lpayload: 8721835S?BGCG96E6B294D657373616?65286973286/61—‘6}'646279652358607 ?46F210)|
2

MARNING: unexpected date format in restZoonsole.py 2016-10-11123:11:32
Serial Stream: serial, Ualue: Uplink Message is goodbye Pluto?

Figure 1: Example Demo Scripts in Action

UBX16031276-R03

EVKS10NANO (rACM2) User Guide

c :\rACM_Starter Pack_vi.2.1\M2M_REST_Examples>python sendRest2Racm.py —h
Usage: sendRestZRacm.py Loptions]

Send DL REST payload from command line.

show this help message and exit

~h,
-n NUDEIDTRRGE » ——nodeld=NODEIDTARGET

ode specified by the hexadecimal node ID (e.g.
Bx1d234>

—t MESSAGETAG, "'NES;ageTag HESSﬂGETQG

tag identifier in UUID format

-p PAYLOADHEX, **payloddHex Ay LOADHER
Payloa

as a hexadecimal string Cuse no Bx prefix).
Default message is to flash LED eight times on rACM

-—serialString Sends pay'load as an ASCII string. Must be ASCII

printal

c :\rACM_Starter_Pack_ui.2.1\M2M_REST_Examples>python sendRest2Racm.py —n 0x32a0f
yload: 0301870010

Tag ID: 11112223-B4d3-4a21-aBe4-148130h5484c

http POST respons

o2 \ACH, Starter Pack ul.2 A\W2H REST_Exanples>python sendRestZRacn.py —n BxS6aas

ounlink Message is hello worl

Downlink Message is hello world?

11112223-B4d3-4a21-a8e4-148130h5484c
= sdatasvi/send

rest_headers <’Usernane’ : u’ingenu.deno@ingenu.con’, ’Passuo u’On4Ranp?”’ ,
’Content-Type’ : ’application/xnl’, ’fccept’: ’application/xnl’>

Downlink "ESSaJe is )uellu uurld'

ly = <downlink ="ht 77w nu.com/data/vl/schema"><datagramnDown|
llnkﬂeque_,t)(tag)24c529fc 9078 465:\ E’?Zd Zh3ﬂ96645776(/tay>(node d>Bx56aa5</node
1d><payload>072108446f776e6c696e65204d6573736167652069732068656c6c6F20776£ 726064
210a</payload></datagranDownlinkRequest></dounlink>

c :\rACM_Starter_Pack_vl.2.1\M2M_REST_Examples>

Starting up
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2 RPMA and EVK-S10NANO introduction

Prototyping an application using @ EVKS10NANOevaluation kit is a simple task once a few key concepts are
understood. Thissection provides some details.

2.1 RPMAreporting data models

The RPMA network is a robust bdlirectional communication link. The uplink (UL) refers to the traffic direction
sent from the fielded RPMA device (such as th&VKS10NANQ to the network head end / backoffice

application. The downlink (DL) refers to traffic direction sent form the network head endpplication to the

fielded RPMA device.

A back office application can receive and transmit messages via the REST AR& REST API is made available by

I ngenuCs Intellect Pl atf oThedata eas éveniba pulled fnom & ebbasehREST n e t
client plug-in app, which is available for the Mozilla Firefoxand Chrome browsers $ee Appendix A). Sample

python scripts are also provided to demonstrate a systemic data polling approach using the REST API.

A fielded RPMA device can send and trangt data by integrating with the RPMA API (aka théhost_cmn API).
The EVKS10NANOevaluation platform simplifies this by including theEVKS10NANOreference software which
already integrates the RPMA APThe benefit of using the EVKS10NANOreference sofware is that prototyping
of an loT device boils down to a configuration exercise of th&eVKS10NANQ

The RPMA network was designed from the groundip with features specific to loT applications. One of these
features is the low power consumption. RPMA faditates this by incorporating periodic uplink reporting
schedules called the uplink interval (U)The Ul interval is set before deployment time and is tied to an
applicat i on Csngenera, lthe maetpowemconstrAined the application, the loger the Ul should be.

Similarly on the downlink, there is the concept of a periodic downlink interval (DI)The downlink interval

determines how often the RPMA device is listening on the network and how fast it can respond to downlink
commands. In general the more power constrained the application is, the longer the DI should be, with a
tradeoff in reduced responsiveness such as longer commaimedsponse actions initiated from the back office
application.

RPMA devices are also capable of initiating an UL seage at any time.For a battery powered device that is set
with a 24 hour UI/LI schedule, an alarm or exception condition might necessitate an immediate UL messafeis
can be done via an asynchronous UL messagk.is strongly advised to use the asynchnous UL message for
alarming or exception type conditions only; one should utilize the Ul reporting model for maximum efficiency.

2.2 EVK-S10NANO application concepts

A primary benefit of using the EVKS10NANOiIs the ability to rapidly prototype anloT application on the RPMA
network without having to write one line of source code. The following concepts are important to understand.

2.2.1 Read vs. Poll of sensors

The EVKS10NANOassumes the use of externally connected sensors to its application interfaata and event
states can be obtained from these connected sensors by either reading or polling mechanisms.

A read of a sensor involves reading sensor information, time stamping, and archiving of data in neolatile
memory for the purposes of creating sensorread eports to be transmitted over
scheduled Ul.Alarm triggers can also be configured in theEVKS10NANOto generate alarm reports based on a
sensor read operation.

A poll of a sensor is a more limited form of a sensor readhithat it reads sensor information for the purposes of
monitoring alarm triggers. If an alarm condition is identified, theEVKS10NANOsoftware will generate an alarm
message with the event timestamp.A poll of a sensor does not archive sensor data for th@urposes of
generating data reports.

UBX16031276-R03 RPMA and EVKS10NANO introduction
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The EVKS10NANOcan support up to two independent sensor read tasks and up to three independent sensor
poll tasks, for a total of five independent read/poll sensor operationsEach active read/poll operation must be
configured and assigned to an application sensofThere may be situations where it is desirable to assign both a
read task and a poll task to a single sensor interfacéOne reason is that over the air transmission may be
designed for a slow rate (e.g. once alay) for the purposes of optimizing battery life, but the application may still
wish to be fairly responsive to alarm conditionsin this example a 24 hour read task may be used, but with a
higher frequency 15 minute poll task to monitor alarm conditions.

2.2.2 OTAreporting of sensor data

The EVKS10NANOSstores information from read tasks in the form of key value pairs, described as an -gpde
(e.g. temperature [C], Voltage [V], etc.) and the actual valuélhis is described in great detail in theACM DevKit
Developer Guide [4]. An important concept to remember is that the Read/Poll rate of sensors is truly
independent from the RPMA reporting data model.When a scheduled Ul occurs, th&VKS10NANOpackages
the read data collected in nonvolatile memory, as managed by theEVKS10NANOread tasks, and send the
information over the air in a sensor read reportlf a scheduled Ul occurs but there is no sensor reads logged,
then the EVKS10NANOSsoftware will perform a sensorread at that time, and will send one reading as part of
the Ul based periodic report.

As an example, consider ma EVKS10NANOboard configured to report a digital input state and a temperature
value. For this example, the digital input state is set to beead every minute, and the temperature sensor
configured to be read every 5 minutes using the two available read task$he application designer chooses a Ul
of every 2 hours; a setting the designer has deemed as a sweet spot between data reporting actiwatyd battery
life. Using these application settings, one can expect a report received by the back office application every two
hours, where each report contains 20 keyalue pairs of temperature data and 120 keyvalue pairs of the digital
state.

2.2.3 EVK-S10NANO messaging protocol

The EVKS10NANO software defines a simple frame structure that easily supports any number dbT
applications. While the details of the EVKS10NANO frame structure are documented in therACM DevKit
Developer Guide[4], it is instructive to review theEVKS10NANOmessage formats.

Figure2 shows the generalEVKS10NANOover the air frame structure.

OpCode Data

Figure 2: Over the Data F ormat

The salient features of the over the air messaging protocol can be described as follows.
Uplink Messages

o Time stamped measurements taken at read interval defined by tHeVikS10NANOread tasks.
A Sent at Uplink Interval (Ul) and may pack multiple measements.
A Can also be sent asynchronously.
0 Alarms sent instantly using asynchronous transmissions.
A Sensors are generally monitored using poll tasks to conserve battery life.
0 EVKS10NANOconfiguration (key-value pairs) are sent aEVKS10NANODboot time or when requested
by the back office application.

Downlink Messages

0 Actuation (digital output control relay, valve, etc.)

o Configuration of EVKS10NANOwhen they are pushed from the back office application (e.g. change
key-value pairs for alarm thresholds or red/poll intervals)

0 Application code download.

UBX16031276-R03 RPMA and EVKS10NANO introduction
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2.3 EVK-S10NANO to RESTmodel

The philosophy of EVKS10NANOto REST describes the general data flow of uplink traffic from fielded devices,

such astheEVKSIONANQ t o col l ecti on of t hRlatforma tsiag tierRESH AfFigwe@n u Cs |
illustrates the development points of the RPMA network topologyln the figure, the EVKS10NANOrepresents a

partner application device, and the data collection point from thecloud would be from the REST API of the

Ingenu Intellect Platform.

Customer Ingenu RPMA Application
Applications Network Infrastructure Endpoints

Smart

Grid
RPMA Access
Points

Asset
Tracking
TCP-IP

Backhaul
Metwork

Intrusion
Detection

Equipment
Monitoring

Cloud or Data
Center Network

TYIY

: Irrigation
RPMANode”~ ...~ Controls

I

Partner Application Device with integrated
RPMA radio module. (Hardware and Firmware)

REST or AMQP for
receiving/sending data to r
application (Back -office) rACM is an example Partner Application Device ##

Figure 3: Topology of the EVK-S10NANO to REST model

This document focuses mainly on th&aVkS10NANOside of the EVKS10NANOto REST model, but thdntellect
API Guide for Partners[5] covers the details of how to get started with the REST APA very simple example,
using a REST plug in client for a web browser, is given #ppendix A, and demonstration python scriptsare
made available as reviewed isection 1.

2.3.1 Applications enabled by EVK-S10NANO and the RPMA network

Some of the most common 10T applications readily supported by the RPMéchnology include the following:

Tdematics

Personnel Tracking
Asset Tracking

Tracking

Health Care

Water, Gas, Electric Metering
Equipment Monitoring
Leak Detection

Energy Usage
Environmental Monitoring
Cold Chain

= =4 8 -8 -48-9_-9_-9_-°9_-°9_-°
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EVKS10NANO:Is designed for real world battery powered applications and cabe easily used to prototypeloT
applications. In terms o fielded applications, Figure 4 depicts the role EVKS10NANOserves in the Internet of
Things fielded application.

|

|

|

| —

| /

| Ingenu Apps Multiple

| g Pp i P

. Node Processor . Sensors

| SPI |

' |

: MAC ID : GPS

R I Serial
Analog

EVikS10NANO DigitalGPIO

Pulse

Figure 4: EVK-S10NANO as a Thing in the Internet of Things

loT applications are not complete without a flexible and scalable head endvhich | ngenuCs I ntell ec

provides. Figure 5 shows the main components provided wih the EVKS10NANOevaluation kit An Ingenu AP
terminates the overthe-air signaling from the RPMA fielded devicedData propagates into the Ingenu Intellect
Head End form, where the data can be accessed either via REST and AM®FRth additional middleware,
additional protocols such as MQTT are easily supporteApplication Enablement Platforms (AEPS), or other back
office applications, can then collect the data for analytics, visualization, control, billing, or any other function
that an application requires.

 Provided with EVK-S10NANO ~
| 7
| S —
|

Head End | pA3 NEET "

Application i Middleware | |

PP | Head End
|

C2M HTTPS Pull HTTPS Acct

M2X Tcp Parse REST ~ Mgmt&
Thln.gwork)r.r MQTT Push Diag
Sirqul AMQP

Figure 5: Ingenu Based IOT Head End
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3 Customizing the EVK-S10NANO application

This sectionfocuses on the unpacking of the RPMAevaluation kit and demonstrating the power of the RPMA
net work as Dan out olffalsa ifcledeshaoreviéw cdthe fhasic RRVA @eiEVKkS10NANO
concepts. Most RPMA integrators, however, are interested in hooking up sensors and to be able to quickly
prototype an IoT idea. One of the philosophies of the EVKS10NANO platform is to allow such prototyping
without writing one line of code. This section will focus on the EVKS10NANO hardware, and methods of
configuration for an loT application.

It is important to mention that the EVKS10NANOplatform comprises two components.The first is the physical
EVKS10NANO reference hardware. The second is the software referred to as th&aVKS10NANO reference
software. This document loosely refers to the hardware and software components asmply the EVKS10NANO
and will specifically call out hardware osoftware where required.

3.1 EVK-S10NANO board highlights

Antenna #2 (with
MMCX Adapter)

Status LED

Antenna #1 (chip O
antenna)

.

Host serial
interface
with FTDI
cable

5V Wallwart
power supply

Application interface header

Figure 6: EVK-S10NANO board

Figure6 showcases the important parts of theEVKS10NANOboard; these are summarized below.

1 Antennas. The EVKS10NANO board has two MMCX connectors for external antennas as well as two
surface mount chip antennas.However the choice of external antennas or surface mount antennas is
configured by orientation of a coupling capacitor soldered on the board.The EVKS10NANO boards by

UBX16031276-R03 Customizing the EVKS10NANO application
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default have one chip antenna enabled (Antenna #1) and one MMCX connector enabled (Antenna #2) for
use with an external antenna External antennas are not shipped with th&aVKkS10NANOboards.

Application Interface Header . This is the application pin header which enables the connection of various
IOT sensors (e.g. flow meters, switches, temp sensors, etc...)

5 Volt Wallwart Power Supply . By default, the EVKS10NANOIs wall powered.

Host Serial Interface with FTDI Cable . This cable Wil be connected to J206 (DBG_UART) commonly
referred to as the Ddebug portd. This is the primar)
using the supplied FTDI USB serial cable.

Status LED. Used for various visual statedJsing the default EVKSLONANO configuration, when the EVk
S10NANOis searching for the RPMA network, it will flash slowlylt will then turn solid once the EVk
S10NANOboard has joined the RPMA network.

3.2 Installing Python tools

The EVKS10NANO tools are python scripts callable o the command prompt. Figure 7 lays out the
EVKS10NANObuild environmenttree. The pyt hon tool s ar e Ipyhoatoodssd di.n t he s

racm_1.4.3

app subdirectory

»  build subdirectory

B

iar_host _app

—® commsys_1 X
>

gcc _host _app

commsys_2 X

—»

—» commsys_1 X
>

) commsys 2 X
deps subdirectory S

hal subdirectory

—® app_specific
L

k20 common
——® host_specific

> python_tools

Figure 7: EVK-S10NANO Directory Structure
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Python 2.7 version is required and specifically,version 2.7.9 is recommendegas well as a python package to
support serial communications (pySerial), which can be downloaded directly from the python website as
described above.

&~ For convenience, itisecommended to add the python Fe Windowsithib| e t o
mi ght be adding t @ePythop27hdo nt od itrheec tWi rnyd obws DPATHd var i ¢

There are three main python scripts that should be used for the purpose of configuration and atinosing the

EVKSIONANOboard. These tools are |l ocated i n t heFighe7y Thésetoolst ool s
will be discussed in greater detail in various sections of this document.

ctrl.py ¢ RPMAmodule query tool (RPMA module version, network state, misc metrics).
host_app_ctrl.py ¢ EVKS10NANOapplication query and configuration tool.
host_app_logger.py ¢ EVKS10NANOapplication logger, primarily used for debugging.

An extensive command line hgl menu is provided by specifying the"-h" option when calling these utility
scripts.

3.2.1 EVK-S10NANO Software Upgrade

The EVKS10NANODboard is easily upgraded using thénost_app_ctrl.py python utility. Consult with Ingenu
for version specifics and to obtain lhe proper firmware file if needed. The host firmware file is commonly named
Dhost_app_k20.bin  d .

The process for upgrading theEVKS10NANOfirmware is summarized in a few stepsThe steps listed below
include the additional steps of configuring the board, vhich is recommended whenever theEVKS10NANO
software is updated. The path details have been omitted for brevity and a Windows communication port,
COM4, is assumed.

1. python host_app_ctrl.py-d COM4 HOST_SW_UPGRADE host_app_k20.bin

2. python host_app_ctrl.py-d COM4 RESET_DEVICE

3. python host_app_ctrl.py-d COM4 RESET_FACTORY_CONFIG

4. python host_app_ctrl.py-d COM4 SET_FACTORY_CONFIG example_factory cfg.txt
5. python host_app_ctrl.py-d COM4 SET_FIELD CONFIG example_field_cfg.txt

The EVKS10NANOapplication behaviori s def i ned by t hefactoymfgi nda tfiiolne oafn dt ht
Dfield_cfg d f Exangple configuration files are provided andra discussed in more detail inection 3.4.1.

UBX16031276-R03 Customizing the EVKS10NANO application
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3.3 EVK-S10NANO Application Interface header

The interested RPMA developer will desire to hook up one or more sensors for doiT application prototype. The
EVKS10NANODboard provides an application header on J207, shown in a close up view along with the pin
numbering in Figure8.

)f7“ 5%(3(1)

8X6X4X2)

Figure 8: EVK-S10NANO Interface Header and Pin Numbering Label
The EVKS10NANOboard uses a Freescale/NXP K20 application processor and relies on itdoard peripherals

for interfacing to external sensorsThe E\K-SIONANOI ever ages K20Cs GPI O port s, an
pulse counter / timer block, comparator, and a serial UARThe EVKS10NANOapplication header is partially

configurable as to what header pins can be used forFigure9t abul ates the application |
names, the physical pin numbers, and the function muxing capabilities.
(&~  The EVKSI10NANO configuration tool, host_app ctrlpy , wutilizes the same DAP

convention as theEMK-S10NANOschematic pin names.

rACM Functions
Schematic Pin Mame |Header Pin| Digital Input | Digital Output |Pulse Counter /| ADC Block1 | ADC Block 2 Serial Vbatt Internal Temp
Number Timer Block Interface Measure
GND 1
V3 3
APP_INTF1 4 DIG_INPUT DIG_OUTPUT FUNC_MODEO
APP_INTF2 6 DIG_INPUT DIG_OUTPUT
APP_INTF3 8 DIG_INPUT DIG_OUTPUT
APP_INTF4 10 DIG_INPUT DIG_OUTPUT
APP_INTF5 13 DIG_INPUT DIG_OUTPUT FUNC_MODEOQ FUNC_MODE1
APP_INTF6 (ANA_INO) 5 Fixed
VBATT 11 Fixed
UART_RX (A_UART) 7 Fixed (Rx)
UART_TX (A_UART) 9 Fixed (Tx)

Figure 9: EVK-S10NANO application header function modes

UBX16031276-R03 Customizing the EVKS10NANO application
Page 16 of 42



@b'ox EVKS10NANO (rACM2) User Guide

The following EVKS10NANOfunctions are defined:

91 DIG_INPUT Digital input signal.

1 DIG_OUTPUT Digital output signal.

1 FUNC_MODEE The EVKS10NANOmMaps the following:

0 FUNC_MODEQO to the K20 Pulse Counter / Low Power Timer Block if this function mode is assigned to
APP_INTF1.

0 FUNC_MODEDO to the K20 Comparator Circuit if assigned to APP_INTF4 (Comparator Peripheral is not
shown in Figure9).

0 FUNC_MODEDO to the ADC #2 if assigned to the APP_INTF5.

i1 FUNC MODEEIl nternally maps to the K20Cs internal tempera

9 ADC #1 € This K20 peripheral is permanently assigned to APP_INTF&daleferred to as ANA_INO) and
cannot be re-purposed.

91 Serial (UART)Y This K20 peripheral is permanently assigned to UART_RX and UART_TX (pin 7 and 9
respectively) and cannot be rgpurposed.

1  VBATT Measuree Maps to the K20 ADC #3 for the purpose of measurig the battery voltage on header
J201.Pin 11 in the app interface header is normally left unconnected.

3.4 EVK-S10NANO configuration process

EVKS10NANOKits are typically shipped with the default application. This default application is a pulse counter
commonly used in flow meter sensors for water meter applicationsAdditional details of the example pulse
counter application are discussed idppendix B.4.

When a custom configuration (or a reconfiguration) is required, the followng high level steps are to be followed:

1. Choose sensors and identify the physical connection  to the application header interface (J207).

Digital Indicator Open Lid

Regulated 3.3V Power

Switch

Figure 10: Identify the physical connection to application header on EVK

2. Configure the EVK-S10NANO reference software .

USB to Serial Cable
PC Running Ingenu Python Tools

S g

python host_spp_ctrd.py-d 1 SET_FIELD_CONFIGhost_app_field_cfg_intrusi

Figure 11: Configure the EVK reference software

UBX16031276-R03 Customizing the EVKS10NANO application
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3. Send and receive data to and from the back office application.

Figure 12: Run demo python scripts to send and receive  data to RPMA network and back end office

3.4.1 Configuration using examples

The EVKS10NANO starter pack includes five examples:iPulse Counter, Digital Intrusion, Serial UART,
Temperature/Humidity, and GPS Coverage/Tracking. The detailed examples are discuisedppendix B.
EVKS10NANG shipped are preconfigured for the Pulse Counter application.

&~  There is a serial UART to USB cable included in the Evaluation kit that connects to the rACM application
header. In appendix B.2, there is a Serial UART example/demonstration, which this cable is intended for.

Reconfiguration of the default application (or any application for that matter), can be done using the python
utility host_app_ctrl.py tool by resetting the EVKS10NANOboard and applying a specific configuration

file. The set of configuration files for the exampleEVKS10NANOapplications are included in theEVKS10NANO

starter pack and are listed iriTablel.

Application Factory Configuration File Field Configuration File
PulseCounter factory_cfg_nnode_pulse default.txt field_cfg_pulse_default.txt
Digital Intrusion (GPIO) factory_cfg_nnode_pulse_default.txt field_cfg_intrusion nc.txt
Serial UART factory_cfg_nnode_pulsedefault.txt field_cfg_serialPort.txt
Temp / Humidity (420 mA) factory_cfg_nnode_temp_humidity.txt field_cfg_temp_humidity.txt
GPScoverage/ tracking See sectionB.5 See sectionB.5

Table 1: EVK-S10NANO Standard Configuration Files
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