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1 Preamble

This document describes how to use the SX1272 Evaluation kit. This document describes especially the
SX1272 Eiger platform and the SX1272 SKA User Interface. We strongly recommend for the user to read
thoroughly the datasheet of the SX1272 prior to start working on the device. Most of this document
assumes a general knowledge on the SX1272 and modern RF communications.

2 Introduction

The SX1272 is a single-chip integrated circuit ideally suited for today's high performance ISM band RF
applications. Added to the renowned, high-performance and low-cost, FSK / OOK RF transceiver modem,
the SX1272 is also equipped with the LoRa proprietary transceiver modem. This advanced feature set,
including a state of the art packet engine, greatly simplifies system design whilst the high level of
integration reduces the external BOM to a handful of passive decoupling and matching components. It is
intended for use as high-performance, long range, half-duplex bi-directional RF links, and where stable
and constant RF performances are required over the full operating range of the device down to 1.8V.

The SX1272 is intended for applications over a wide frequency range, including the 868 MHz European
and the 902-928 MHz North American ISM bands. Coupled with a link budget in excess of 135 dB in FSK
in excess of 155 dB in LoRa, the SX1272 really offers the possibility of two modems in one single
package. The SX1272 complies with both ETSI and FCC regulatory requirements and is available in a
5x5 mm QFN 28 lead free package.

The SX1272 Evaluation kit, based around the Eiger platform, allows the user to test every aspect of the
radio, both from the system and RF point of view.

On one hand, the Eiger platform is a touch screen portable device which has been design to enable quick
and easy testing of the PER performances of the SX1272. On the other hand, the SX1272SKA is a PC
based evaluation tool which allows in depth testing of the radio.

This document is therefore divided in two parts: the first part present the SX1272 Eiger module and how
to perform PER test in LoRa and FSK; the second part of this document present the SX1272 SKA and
how it can be used to test every single aspect of the radio.
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3 Getting Started

3.1 Evaluation Kit Contents

The SX1272SKA evaluation kit consists of:
e 2 x Eiger platforms

2 X SX1272 modules

2 x % wave dipole antennas

2 X Mini-USB cables

Insert sheet

Figure 1: SX1272 Development Kit (SX1272DVK1BAS - 868MHz version)
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3.2 Ordering information

- .
" SENMTECH SX1272 Development Kit

Each of part of the SX1272 Evaluation kit can be ordered as a single entity or in a whole package. When
ordering, please refer to the following parts numbers:

SX1272DVK1BAS SX1272 Development Kit (868MHz version)
SX1272DVK1CAS SX1272 Development Kit (915MHz version)
SX1272RF1BAS SX1272 Evaluation Module (868MHz version + antenna)
SX1272RF1CAS SX1272 Evaluation Module (915MHz version + antenna)

For more information on each of the options available, please, contact your local Semtech representative.
The SX1272SKA evaluation software, the firmware, drivers and all SX1272 related materials are available
on the Semtech website: http://www.semtech.com/wireless-rf/rf-transceivers/

3.3 Updating the firmware

Updating the Eiger platform firmware is straight forward given that the user follows some simple steps.
The first step is to install the Eiger platform drivers on the PC used to update the firmware. These drivers,
called RLink USB drivers are located in the folder RLinkDrv given with every version of the firmware. To
install the driver, simply launch the file RLinkUSBInstall.exe.

Once the RLink drivers are installed, the firmware upgrade is done through the update.bat file which will
upload the correct version of the firmware depending on several options related to the Eiger platform or
module being used. When launching the application, the following window opens:

EH C:\WINDOWS\system32\cmd.exe EEIT

m| w»

1. STM32F1@3
2. STH22F487
Please select platform [1.21: _
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This window invites the user to select the STM32 daughter board fitted on the Eiger platform. The
pictures below should help the user to recognize which daughter board is which. Added to this, the
STM32F407 daughter board is equipped with a small camera clearly visible at the back of the module.

STM32F103 Module STM32F407 Module

The upgrader then needs to know which version of the SX1272 is used with the Eiger platform. Most
users should have the Version 2 of the device. In case of doubt, please contact your Semtech

representative.

o B ) |

B CAWWINDOWS\system32\cmd.exe

m| »

1. STM32F183
2. STM32F487
Please select platform [1.2]1: 1

1. S5K1272 version 1
2. BH1272 version 2
FPlease select radio version [1.21:

Page 7 of 48 www.semtech.com
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If the Eiger platform is not powered up, is wrongly connected or if the RLink drivers are not installed, the
following message will be displayed on the screen:

Bl C:\WINDOWS\system32\cmd.exe B

1. STH32Fin3
2. STH32F487
Please select platform [1.2]1: 1

1. SH127Y2 version 1
2. 5¥1272 version 2
Fleaze zelect radio version [1,2]1: 2

t** WARHING: This will program the bootloader inte the OPEM4 platform.
Current application will be erased.

Prezs Ctrl-C to abort.
Press any key to continue . . .

CatHex: hex file concatenator.
Copyright <c> KEOLABS S.A.5. 1987-28912. All rights reserved. Raisonance
LABS brand.

Cortex_pgm:

software for programming Cortex microcontrollers uwusing a HLink.

Copyright <c> KEOLABS S.A.5. 1987-2P913. All rights reserved. Raisonance is a KEO
LABS hrand.

(@A

Selecting target: STH3IZF183UGT6. ..
<@>

Conf iguring RLink Driver... OK

Connecting to RLink...

t*? Error 384: Unable to open USE com with RLink.
Fleasze check RLink connection and driver installation.

trt et e R R RRCRCRRORRCRRCRCRRRRTCRRRERRYRY FRROR ftevtt b e e bbbttt bbbttty

OPEN4 programmation failed. Please check that the "Debug” USE connector
iz plugged and that the OPEN4 iz powered up.
{press the OPEN4 button if you are unsure?

Prezs any key to continue . . .

In this situation, the user need to make sure the device is correctly powered and turned on. Please, refer
to section 4.1 of this document for more information.
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This is what the full upgrader should look like at the end of the software update.

@ CAWINDOWS!system32\cmd.exe =S

1. STHM32F1@3
2. STM32F4@7
Please select platform [1.21: 1

1. SX1272 version 1
2. SX1272 version 2
Please select radio version [1.21: 2

WARNING: This will program the bootloader into the OPEN4 platform. H
tre Current application will be erased. ey

ress Ctrl-C to abort.
ress any key to continue . . .

Iy
Iy

CatHex: hex file concatenator.
Copyright (c> KEOLABS S.A.5. 1987-2812. All rights reserved. Raisonance iz a KEO|
LABS hrand.

Cortex_pgm:

software for programmning Cortex microcontrollers uwsing a RLink.

Copyright (c» KEOLABS 5_A.5. 1987-2813. All rights reserved. Raiszonance is a KEO
LABS hrand.

@Ay

Selecting target: STM32F183UGT6. ..
145 )]

Conf iguring RLink Driver... OK

Connecting to RLink... OK
Connecting to target... OK

2ilicon Revision Id: Bx180086438.

Option hytes: RDP=BxA5,. USER=AxFF, WRP=BxFFFFFFFF
ox Measured Target Voltage : 2.97U.

L& ]
Erasing Option Bytes and Flash... 0K

3>
Programming file sx12xxEiger.hex to Flash... 0K

L4 D]
Starting program execution... OK

16>
Closing com with RLink... 0K

Press any key to continue . . . _

Once the software has been upgraded, it is recommended to reset all the internal settings on the Eiger
platform. For more information on how to achieve this, please, refer to section 5.2.1.1 of this document.
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4 Eiger Platform Presentation

‘ |
" SEINVITECH SX1272 Development Kit

4.1 Platform Description

The Eiger platform is intended to enable a quick and easy range test of the sx1272 module. Here most of
the modem parameters are pre-configured and the user only needs to set some RF parameters.

5-Way main button » Antenna SMA Connector

Top/Bottom/Right/Left/Center Do not start TX without an antenna or
Short center click to start load connected

2-secondes center click to shutdown

LoRa board LEDs
Receive Mode
Green: PER packet rcvd OK
Red: NonPER packet rcvd OK
Transmit Mode
Yellow: Packet sent (flashes
for each packet

Eiger platform LEDs
When screen is turned off the green
led will blink

S VDC Switch
Leave in uppermost position

Charging LEDs
Bottom red: charging
Top green: battery is charged
Red+Green: charging error or battery
fully charged

i}

Plaform main USB connector
Mini-B USB type

Use to charge the platform
battery or power it when
battery is off or empty. It is also
used to update the firmware

Eiger platform function ‘buttons’ ; :1 .
Only used to move between screens | |

Battery switch
Switch the Eiger platform

ON or OFF (indicated by ‘1’
and ‘0’).

STM32 daughter board
This USB should only be
plug for the SX1272SKA
to enable communication
with PC software

Figure 2: Eiger platform description
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4.2 SX1272 Module Hardware

The SX1272SKA is a USB based evaluation software designed to allow simple and easy evaluation of the

suitability of the SX1272 for a given application. The low component count reference design implemented
in the SX1272RF1xAS reference board is illustrated below in Figure 3.

S$X1272 RF Part:

Antenna RF Switch:

TIoD v 2| oioa | 2 e IM.
ool s 10| oy » 1 5 ir} = .
— : : A e O
D05 su 1 DIDS . n I 5 (E a?\j G?D
SKI"E‘I 1 : %k
VDD RF I"DD,RPSE VID RFS VDD RFS 1999°
e s 14143
34 pins SM12xx Standard Connector: DHO3 s 1IL\5 DID3
o e
-s(}{ I !
S 4 % ; RS
ooy T3 1 ]
B s e &
Don % }5 %E a5y 4\me iszy
= e »] o v
i VID BF VDD ANA VDD FEM — %VL -
3 o s %ﬁ: ii L] %
:Lmr ]T:wu? :l?:!( ﬁm 3
@9 o o RESET sx Rty RESET
Figure 3: Sx1272 Module Schematic
The circuit has been specifically match to offer the best performances in the 860-930MHz range.
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5 Eiger platform for PER Testing

5.1 Menu Description

The Eiger menu is organized around the touch screen which allows the user to set on the fly a limited
number of parameters. We will here describe each menu window so that the user can quickly start doing
PER testing.

The idea behind the PER demo is to set one of the Eiger platform as a transmitter and the other one as a
receiver. Then both platforms can me moved away one from the other, in an urban or in an open field
environment, to easily capture the PER between the transmitter and the receiver.

The PER demo operates in FSK or in LoRa modes so that the advantages and drawbacks of each
modulation can been seen easily.

5.2 Using the Eiger platform

The home screen is the first window displayed on the control touch screen.

77J Battery level ‘

} Firmware version ‘

1 Access the PER Demo Menu ‘

o -

1 Access the System Menu ‘
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5.2.1 System Window

‘ Temperature

Reset the Eiger platform Settings

__ | Get the battery status

*j Access the bootloader menu ‘

*1 Information on the firmware

- J

- 1 Return to Home Screen

5.2.1.1 Settings

In case of miss-operation or to simply reset the Eiger module into a known state, it is possible the reset
the touch screen parameters or to reset the device parameters to their default parameters.

N\

J

‘ Reset the touch screen calibration

s

Select settings to be Reset:

‘ Reset to the default parameters ‘

Apply the reset ‘

Touch screen

Radio

Once a box is ticked, “clicking” on the Apply button will reset the selected parameters. The ticked box will
then go un-ticked.
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5.2.1.2 Battery

| 00:13:48 [ Indicates the battery state }
z.o.u

Battery state Normal
Battery level 80 % - }
Battery voltage 3.96 V

Indicates the voltage delivered by the
battery
_ )
e N
‘ Reboot the system
SK12xxEiger bootloader — )
T — J Update the firmware through an SD
z§i¥ ‘:‘;:::esc[::::na:(:;i:utwn N Card )
L Reset touch screen calibration }
p .
J Indicates the Firmware version
E = g — \ J
Firmware version 2.0.B4 r N
i e i 7 Indicates the Build date
Build time 14:13:21 L

‘ Indicates the Build time

o
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5.2.2 PER Demo Window

e N

‘ Set the device as Receiver for the PER test ‘

™ S J/

Set the device as Transmitter for the PER test

Set the RF Settings for the PER test

The PER Demo menu is the core of the Eiger platform testing. The menu is divided in three main areas,
Tx, Rx and Settings. The PER Settings menu allows the user to set several parameters of the Radio for
Tx and Rx.

A text in green indicates that the value can be changed. For example, on the first window of the PER
Setting screen, you will see:

e
00:04:33 “Clicking” on this parameters allow the
2.0.B4 user to change its value.

__~ Here, the user can set the device in
. LoRa (Default) or FSK mode

.

Select Mode

RF Settings — 7J Set the RF settings ‘

Packet Settings

\ Set the packet settings ‘
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5.2.2.1 PER Settings Menu running in FSK mode

For a given modulation, there is only a limited set of parameters that can be set by the user. Most of the
parameters are set automatically in the software to keep the interface user friendly.

/ N

Set the RF Band (868MHz or 915MHZz)

RF band .
Frequenc : A
quency J Set the Bitrate: 4.8kbps, 9.6kbps,
itrate 19.2kbps, 38.4kbps, 57.6kbps or
—_ 100kbps
PA output 3 . J

Set the RF output (module dependent)

PA 20 dBm . B

Power

PacketDelay

‘ Set the inter-packet delay ‘
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5.2.2.2 PER Packet Settings Menu running in FSK mode

‘ Set Device ID ‘

- J

- N

Device ID #
J Enable or Disable payload CRC

CRC )
Payload Size

Set the payload size (in Bytes): 9, 16,

24,48 or 64
J
In FSK mode, the payload is built in the following way:
Preamble SyncWord Plz\;lo,;d Payload CRC
(8 Bytes) (0x69-0x81-0x7E-0x96) 1 B\g/te) (Platform ID, 32-bit packet cnt, ‘P’, ‘E’, 'R’, FCS, ‘Padding [xx Bytes]’) (2 Bytes)

The preamble length, the SyncWord and the basic payload structure cannot be changed by the user.
However, the payload length is adjustable and the ‘Padding’ field will increase or decrease depending of
the payload size. The CRC can also be enabled or disabled from the packet settings menu. All in all the
smallest packet will be 22 bytes long and the longest packet will be 78 bytes long in total.
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5.2.2.3 PER Settings Menu running in LoRa mode

Set the RF Band (868MHz or 915MHZz) ‘

RF Frequency §70.00 Itz J Set the Spreading factor: 6, 7, 8, 9, 10,
Spreading factor 4

~1lori2

Vs ~

Error coding Set the Error Coding: 4/5, 4/6, 4/7, 4/8

Bandwidth N )
PA output I  Set the Bandwidth: 125KHz, 250KHz
- 1 or 500KHz
PA 20 dBm . y
Power .
PacketDelay )
\
\
\\
\
\\
\
\
\
\

\ N J

Set the inter-packet delay Set the RF output power

A J AN /
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5.2.2.4 PER Packet Settings Menu running in LoRa mode

Device ID #
CRC

-

Set Device ID

e R
Paylo Set the payload size (in Bytes): 9, 16,
i 24,48 or 64
Low Datarate - -
~ T
~_ -
~ T
4 N
Enable or Disable Low Datarate
Optimization (mandatory for SF12 and
SF11
o /
In LoRa mode, the payload is built in the following way:
Preamble Header Payload CRC
(8 Symb.) (8 Symb.) (Platform ID, 32-bit packet cnt, ‘P’, ‘E’, 'R’, FCS, ‘Padding [xx Bytes]’) (2 Bytes)

The preamble length, the Header and the basic payload structure cannot be changed by the user.
However, the payload length is adjustable and the ‘Padding’ field will increase or decrease depending of
the payload size. The CRC can also be enabled or disabled from the packet settings menu.
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5.2.2.5 PER TX Mode

Once the RF parameters are set, putting the Eiger module in TX mode will initiate the packet transmission.
The TX window displays the RF parameters and the number of packet sent since the beginning of the test.

PER Tx window in Lora mode:

frequency

Spreading factor

Error coding
Bandwidth
Payload Size
Packet #

20 aen 8 ,:,J TX Modulation parameters

870.00 Mg
SF12
4/6
125 kHe
9 Dbytes
39

Number of packet sent

Reset the counter ‘

PER Tx window in FSK mode:

RF Ei:etmency
Bitrate
Payload Size
Packet #

L Hone |

Revision 1 — June 2013

‘ TX Modulation parameters

—_ /

870.00 MHz
9.6 kbps

9 byégg‘

S | Number of packet sent

Reset the counter ‘
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5.2.2.6 PER RX Mode

‘ |
" SEINVITECH SX1272 Development Kit

PER Rx window in Lora mode:

00:10:52

2.0.B4 L -

RF: 870.00 MHz - SF: SF12 / )
EC: 4/6 - BW: 125 kHz
s |
RSSI _115.00 4B

Packet Indicator ) g
Packet Good # j Number of correct packet received

Packet Missed # )
Packet Non PER #
PER. 0.00 %

Number of non PER packet
received

Reset the PER counter J

In LoRa mode, when sub-noise reception is occurring (SNR < 0), the displayed RSSI value is
extrapolated using the SNR indicator. When the SNR > 0, the actual SNR is not computed and the value
is clamped.
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PER Rx window in FSK mode:

‘ |
" SEINVITECH SX1272 Development Kit

RF: 908,50 MHz - FD: 50.00 kHz
BR: 9.60 Kb/s- BW: 100.00 kHz

R3SI B |

i ‘ Packet indicator
Packet Indicator — )
Packet Good # j Number of correct packet received
Packet Missed # .
Packet Non PER # ‘\ Number of packet missed )
PEF. Number of non PER packet received
PER

Reset the PER counter
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5.2.3 PER Rx Bar-graph

In Rx mode, a bar-graph indicates the distribution of the error over time. This is especially useful to detect
the cause of the error, whether a burst of noise in the frequency band or if the device in in the limit of
reception range. The examples below highlight what each case looks like:

e ™
Blue: the reception is good and we
are receiving every packet sent

Here, the device is at the limit of the reception range

4 N
—  Yellow: We have some disturbance
in the frequency band or we are
arriving at the limit range of
reception and we start missing
| packets.
N //
As we can see in the picture below, the device lost many packets in a short amount of time.
/7 7\\\
Yellow: We have had a strong burst
of noise in the band and we have
— missed most of the packet during a
small amount of time
\\ y
J/ 7\‘
The link has improved and we are
only missing a few packets after the
original noise burst.
\_ J
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6 SX1272SKA Software Description

The SX1272SKA is organized on a PC software GUI communicating through USB with the Eiger
platforms. In this situation, the Eiger platforms are only used as a gateway to communicate with the
SX1272.

6.1 SX1272SKA Quick start Guide

It is recommended that this user guide is read in conjunction with the SX1272 datasheet.

1. Plug the Eiger Platform USB ports to the computer (one USB is used to power the platform while
the other USB is used for communication).

2. Runthe SX1272 User Interface software: Start > All Programs > SX1272SKA > SX1272SKA

3. The SX1272SKA should connect automatically to the User Interface Software. If not, click on the
USB connect button, located in the top left hand corner of the window toolbar.

4. Once connected the SX1272SKA shows the default configuration of the SX1272 register settings
upon power-up. If the EVK is not connected, the GUI screen is grayed out and an error message
is displayed in the bottom left hand corner of the status bar.

Connect these two USB to power
the Eiger platforms

B A

) y
SETRPPT ¢ o
{0 T FH

Ana

r'.l ]
..
==
i SN
)

LT —

Connect these two USB 10
communicate with the Eiger )
platforms

Figure 4: Connect both USB ports to use the SX1272SKA
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The SX1272SKA has been developed to test all the capabilities and features of the FSK and LoRa
modems present in the device. However, both modems have different control commands and must be
operated independently.

- .
" SENMTECH SX1272 Development Kit

( P1 S¥1272 Starter Kit A = e |
File  Action Tools Help
A §==] Modem: LoRa FSK Reset O TMomtor ON OFF
OpenS RengterS window Irg flags
¥ ModeReady
Refresh all registers value § Fufesy
@ TxReady
Set Radio in LoRa or FSK @ Plllock
Connect or disconnect to the module J B
) i . @ Timeout
—> Save Radio configuration @ Preamble
——> Load Radio Configuration - S
@ FifoFull
U FifoEmpty
@ Fifolevel
@ FifoOverrun
@ PacketSent
—> SX1272SKA Version S R
. . . @ CrcOk
—> Eiger Module Firmware Version @ Lowdal
——> SX1272 Chipset Version :
] ) . Operating mode
s Radio config file ©)Sleep  © Stendby
Currently Ioaded () Synth. Tx () Transmitter
() Synth. Rx () Receiver
Version:Z.U.BetaZl|IFirmwareVersion: 20.B2 I |IChipversion: 2.1' |I Config File: - I | Connection status: 0

Figure 5: SX1272 window organization

While this approach has limitation on testing the system capability of the device, it allows the user to
thoroughly evaluate the device from the radio point of view

This chapter is presenting the various windows and field that controls the radio operations. While some
controls can be obvious, some others may need the user to refer to the datasheet to get a full description
of the commands.

A load radio configuration is implemented and allows the opening of SX1272SKA configuration files (.cfg).
This is implemented through a standard Windows file dialog box and may also be accessed through the
short cut buttons of the Window Toolbar.

In the same way, it is possible to save the SX1272SKA configuration files (.cfg). This is implemented
through a standard Windows file dialog box. The default file name is the last configuration file saved.
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For reference purposes, it is possible to display the register map of the device. This can help the user to
refer to the datasheet register when testing the device.

‘ |
" SEINVITECH SX1272 Development Kit

[ 1 5X1272 Registers display =] h
Register Addr | Value Register Addr | Value Register Addr Value Register Addr | Value
RegFifo 000 1:Y ' RegPreambleMsb x20 x00 | RegDioMappingl x40 x00 |RegTesttd x60 2B
RegOpMode 0x01 =85 RegPreamblelLsb =21 x08 | RegDioMapping2 w41 x00 |RegTest6l x61 k14
RegRes02 0x02 1A | RegPayloadlLength x22 x10 | RegVersion Oxd2 x21 |RegTestt2 x62 x00
RegRes03 0x03 | 0B RegMaxPayloadlength 0x23 | xFF |RegAgcRef x4 | &IC |RegTests3 0x63 | 00
RegRes4 0x04 | (x00 RegHopPeriod 0x24 | 00  RegAgcThreshl Ox44 | W0E |RegTesttd x64 | 12
RegRes05 0x05 | (x52 RegTesi25 0x25 | IE0 |RegAgcThresh2 0x45 | 5B |RegTest5 0x65 | 00
RegFriMsb 0x06 | (xE4 RegTes26 0x26 | 00 |RegAgcThreshd 0x46 | xDE |RegTest6 0x66 | (00
RegFriMid 0x07 | «C0 RegTesiZ7 0x27 | 00 |RegTesH7 0x47 | 24 |RegTests? 0x67 | 00
RegFrilsb 0x08 | (<00 RegTes2B 0x28 | 00 |RegTesHB 0x48 | W0E |RegTests8 0x68 | OdF
RegPaConfig 0x03 | (xBF RegTes29 0x29 | x12 |RegTesHd 0x43 | x81 |RegTestt9 0x69 | MED
RegPaRamp Ox0A | <13 RegTesDA 0x2A | (58 RegTesMA Ox4A | (x3A |RegTestiA 06A | 0D
RegOcp Ox0B | <37 RegTestB x28 | 0«00 RegPliHop 0x4B | x2E |RegTestB 6B | OC
Reglna 0x0C | (x20 RegTes2C 0x2C | 0F RegTesMC 0x4C | x00 |RegFormerTemp x6C | xEE
RegFifoAddrPr 0x0D <00 RegTest2D 0x2D x50 RegTestD 0x4D 03 |RegTesttD 0x6D 14
RegFifoTxBaseAddr Ox0E <80 RegTest2E 0x2E [x14 | RegTestdE 0x4E 00 |RegTestbE 0x6E 24
RegFifoRxBaseAddr OxOF <00 RegTest2F 0x2F x40 RegTesMF 0xdF 00 |RegTestbF 0x6F 007
RegFifoRxCurrentAddr 0x10 C0  RegTest30 0x30 00 RegTest50 x50 [x00 |RegBitrateFrac x70 000
ReglrgFlagsMask 0x11 | 00 RegTest3l 31 | &3  RegTest5l %51 | (x00 |RegTest71 71| B
ReglrgFlags 0x12 58 RegTesi32 0x32 05 RegTests2 0x52 04 |RegTestl2 0x72 000
RegRxNbBytes 0x13 010 RegTesi33 0x33 27 RegTest53 0x53 23 |RegTest73 0x73 000
RegRxHeaderCniValueMsb | 014 <36 RegTest34d 0x34 0x1C  RegTest54 Ox54 00 |RegTest74 0x74 000
RegRxHeaderCniValuelsb | 0x15 0<4E RegTest35 0x35 0x0A RegTest55 0x55 28 |RegTest7s 075 000
RegRxPacketCniValueMsb | 0x16 000 RegTest36 0x36 00 RegTestS6 0x56 00 |RegTest76 Ox76 000
RegRxPacketCniValuelsb | 0x17 000 RegTest37 0x37 0x0A RegTest5? 0x57 0x1B |RegTest77 77 000
RegModemSiat 0x18 04F RegTesi38 0x38 42 RegToxo 0x58 05 |RegTest78 0x78 000
RegPktSnrValue 018 Ox1F RegTesi33 0x38 12 | RegTest59 x589 05 |RegTest?3 79 000
RegPktRssiValue D14 | 025 RegTest3A 034 65 | RegPaDac 054 37 |RegTest7A 0xTA 000
RegRssiValue Ox1B 27 RegTest3B 03B 01D RegTest5B 058 x0B |RegTesi7B 0«78 000
RegHopChannel 0x1C 001 RegTest3C 0x3C k01 | RegPll 0x5C <00 |RegTest7C x7C 000
RegModemConfigl 0x1D 51 RegTest3D 0x3D <A1 RegTest5D 0x5D x0B |RegTest7D 7D 000
RegModemConfig2 Ox1E A7  RegTesi3E 0:3E 00 | RegPllLowPn 0xBE <00 |RegTesi7E 0TE 000
RegSymbTimeoutl sh Ox1F 0«FF RegTest3F 0:3F 00  RegTestSF 0x5F 32 |RegTest/F 0 TF 000
\

Figure 6: Register table

For advance user only, it is also possible to read or write the register directly by pressing the
<CTRL>+<ALT>+<T> keys of the PC keyboard simultaneously.

g
B Test o=

Registers

Address
@01

This window allows the user to write to and read from the contents of individual configuration register
addresses. Note that address and data are entered in hexadecimal format.
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6.2 LoRa Mode
6.2.1 LoRa Menu
By default, when the application is launched, the SX1272SKA is configured in LoRa.
I'a SX1272 Starter Kit A == A
File Help
=3 lg Modem: FSK | Reset § €] ReglMomtor: OFF l 7]
7 é
Ing flags
Refresh all @ Follimea
. @ RxDone
registers value @ PayloadCreEiror
@ ValidHeader
Direct access to sub menu @ TaDone
@ CadDone
Opens Registers window et
@ CadDetected
Modem status
Indicates the Modem IRQ and Modem status __——> L MetEmetEr
@ Header info valid
@ Rxongoing
@ Signal synchronized
@ Signal detected
Operating mode
() Sleep @ Standby
Indicates the Modem operating Mode = f:‘“ = f""‘“ ™
& (@ Tx continuous
@) RxSingle () CAD
Version: 2.0.Beta3 | Firmware Version: 2.0.B4 | Chipversion: 21 | Config File: - | Connection status: i
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6.2.2 LoRa Common Window

‘ |
" SEINVITECH SX1272 Development Kit

(5 sx1272 Starter kit A [E=NEE)
File  Action Help
=a= s Modem: FSK | Reset | |7] | Reg Monitor: OFF
Commen | LoRa
General Irg flags R
@ RxTimeout
_ . 1 X0 Frequency: 32000000 | Hz @ RxDone
RF frequency 215000000 =) He X0 input selection: () TCXD @ Crystal @ PayloadCrcError
@ ValidHeader
rszeﬂ\ngs ‘ @ TxDone
) @ CadDone
PAD -= Transmits on pin RFO
P o . @ FhssChangeChannel
@ PAT -> Transmits on pin PA_BOOST e
Low phase noise Tx PLL: ) ON @ OFF PLL bandwidth 300000 +H Hz Modam status
P& ramp. us 2 PLL low phase noise bandwidth: |200°000 | Hz @ Modem clear
Output power: 20 | dBm Overload current protection @ ON ) OFF @ Header info valid
\ +20 dBm on pin PA_BOOST: @ ON & OFF Overload current timming: 200 | ma @ Rxon going
Fix seftings 1 @ Signal synchronized
@ Signal detected
AGC auto 3 @ ON D) OFF <
LNA boost: © 0N @ OFF Ererhuzi 6
() Sleep @ Standby
DIC mapping ) Synth. Rx ) Synth. Tx
DIo5 DI04 D03 D02 DID1 el ® R @ Tx
ModeReady ~ | [CadDetected ~|[cedDane ~ | [FhssChangeChannel ~ ||[FucTimeaut ~ | [ReDone - ) RxSingle © CAD
Version: 2.0.Beta2 | Firmware Version:  2.0.B2 | Chipversion: 21 | Config File: - | Connection status: (3
Figure 7: SX1272SKA Boot-up windows
1 Set the default basic parameters for the Radio.
2: Set the parameters related to the transmission of the data such as output power.
3: Set the parameters related to the reception of the data such as AGC or LNA boost settings.
4: Set the mapping for the device 10 pins. The Status of the 10 is then displayed over time in the
section 5 of the window.
5: This section indicates the modem and DIOs status
6: Set the operating mode of the device.
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6.2.3 LoRa Parameters Window

‘ |
" SEINVITECH SX1272 Development Kit

o B
FY S5X1272 Starter Kit A =N e
File  Action Help
= [d | 9= | Modem: FSK | Reset | |4] | Reg  Monitor OFF | @
Common | LoRa
Settings (- IRQ mask ) Irq flags
i - RxTimeout
Spreading factor: |SF10 - Preamble length: |12 S| symbols Ruc timeout 0N @ OFF : RXD':'BD
ne
Coding rate: 4/6 - Implicit header: @ ON @ OFF Rix done: ©oN @ oFF @ PayloadCreErmor
= Payload CRC @
Bandwidth: kHz  Payloadlength: |16 ) bytes ayloa error; 0N @ OFF @ ValidHeader
- ) ) Valid header: ) ON @ OFF
Rax timeout: 2.095104 | s Fayload CRC: ) ON @ OFF - - @ TxDone
Tx done: 4  ©on @ OoFF @ CadDone
Low datarate @®ON @ OFF ) ] @ FhssChar hannel
optimize: l CAD done: © 0N @ OFF sChangeChannel
@ CadDetected
FHSS change channel: (7 ON @ OFF
. Modem status
\ CAD detected: © 0N © OFF )
R header info PRtccen=ny
. - @ Header info valid
Received valid . . Rux payload Mumber of bytes
2 header count PLL timeout Fax payload CRC coding rate received @ Fxon going
0 & " - 0 @ Signal synchronized
Packet status @ Signal detected
Current hopping | Received valid Rx databuffer Received packet | Received packet Current RSS! i
channel packet count address SNR [dE] RSSI [dBm] value [dBm] Operating mode
0 0 0 [ o | 1310 | 1310
Tessags AT ©) Sleep @ Standby
HEXADECIMAL AsCll © Synth. Rx  © Synth. Tx
Start L @ ®
E0 B1 BZ B3 BE4 BS Bf BT BE BS BA BE BC ED BE BF EESERRTE Rt T " @Tx ORx .
@ Rx () Tx continuous
: 0
3 T Packets: © RxSingle ©) CAD
hd Repeat value: 0
Version: 20.Beta | Firmware Version:  2.0.B2 | Chipwversion: 21 | Config File: 21 272ska-LoRa2.cfg | Connection status: (0
\

Figure 8: LoRa Radio parameters window

1 Set the Radio settings for the LoRa modulation

2: Details status of the reception

3: Set the payload to be transmitted control the emission or reception of the radio

4: Enable or disable the IRQ related to the LoRa modulation
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6.3 FSK Mode

6.3.1 FSK Menu

The FSK menu is organized around several windows allowing the user to set the radio step by step. The
detall of each window is described from section 5.2.1.1 onward.

Some information are however global to the FSK radio operation and are thus displayed on every window
as shown on figure 9.

( ¥y SX1272 Starter Kit A l = éj
File  Action Help
Irq flags
U ModeReady
@ RxRead
Refresh all =
isters value 3 Dy
reg|S @ PliLock
. . @ Rssi
Opens Registers window @ Timeout
@ Preamble
Indicates the Modem IRQ status __——>] ¥ Syreiddesshiatch
RSSI / Spectrum Analyzer o Fiekul
ifoFul
¥ FifoEmpty
@ Fifolevel
@ FifoOverrun
@ PacketSent
@ PayloadReady
@ CrcOk
\ W LowBat
mpemtingmode
() Slesp @ Standby
Indicates the Modem operating Mode _——>] @ synth. Tx  © Transmiter
() Synth. Rx  (©) Receiver
\. J
Version: 2.0.Beta2 | Firmware Version:  2.0.82 | Chipversion: 21 | ConfigFile: - | Connection status:  ©5

Figure 9: FSK window structure

In FSK mode, it is possible to perform a quantitative spectrum analysis but reading the RSSI value across
a range of Frequency. It is also possible to have a qualitative measurement of the RSSI as it is detected
by the chipsets. This tool is especially useful when a more expensive spectrum analyzer is not at hand
reach.

When Monitor is set to ON, the GUI will constantly scan the status of the FSK IRQ register and displays
the status on the right hand side of the GUI. Setting Monitor to OFF disables this features.
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6.3.2 Common window

- |
" SEINVITECH SX1272 Development Kit

s N
B SK1272 Starter Kit A B
File  Action Tools Help
= |l | 4= | Modem: LoRa Reset | 4] @l | Reg | Monitor OFF
Common |Transm'rt'ter I Receiver I IRG & Map! Packet Handler | SEuencer | Temeemturel
General R Irg flags
o - - [=
RF frequency: 9157000000 | Hz ¥ ModeReady
_ _ RxRead
Fast hopping ©ON @ OFF i
l 7800 < @ TxReady
Bitrate: 1| bps @ Plllock
Bitrate fine tuning 0 < @ Rssi
\Fde'.'. +- (5005 5| Hz y @ Timeout
f Wodiation ) @ Preamble
Meodulation @ FSK  ©) DOK @ SyncAddressMatch
Modulation shaping: @ OFF @ FifoFull
_ @ Fifoks
) Gzussizn filter, BT =1.0  FifoEmpty
2 _ @ FifolLevel
() Geussizn filter, BT =0.5 3
@ FifoOverrun
() Gaussian filter, BT =02
> < @ PacketSent
Oscilators @ PayloadReady
X0 Frequency: 3 32'000°000 3 Hz @ CrcOk
X0 input selection © TCXO @ Crystal @ LowBat
RC escillator calibration: Operating mode
Battery management () Sleep @ Standby
Low battery detector: @ ON @ OFF (©) Synth. Tx  (©) Transmitter
Low battery threshold trim: W - -
\ ’ ) () Synth. Rx ) Receiver
Version: 2.0.Beta2 | Firmware Version:  2.0.B2 | Chipversion: 21 | Config File: - | Connection status: 0
\

Figure 10: FSK Common window

The Common window allows the user to set the common Tx/Rx parameters for the modulation.
Parameters such as the modulation type (FSK or OOK), Frequency, Bitrate, frequency deviation or the
oscillator details can be entered in this window.

When Frequency Hopping is used, the control bit “Fast Hoping” need to be set so that the internal PLL
can optimize to jump from one frequency to the next in the smallest amount of time.

Itis also in this window that the Gaussian Filter parameter is set for the transmission.
A general description would be:

1 Set the general parameters for the modulation

2 Set the modulation Type and the Gaussian filter parameter (Tx Only)

3: Set the oscillators parameters
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6.3.3 Transmitter window

- N
5 SX1272 Starter Kit A [E=NEER
File  Action Tools Help
& | | 4 | Modem: LoRa Reset | 4] &) | Reg | Monitor: ON
| Common | Transmitter | Receiver I IRG & Map | Packet Handler | Sequencer I Tempeﬁnurel
Irg flags
@ ModeReady
@ FxReady
{ Power Amplfier N @ TxReady
@ PllLock
PAD -> Transmits on pin RFO 1
(@ PA1 -> Transmits on pin PA_BOOST (J b
_ _ @ Timeout
Low phase noise Tx PLL: 0N @ OFF @r bl
reamble
G s @ Symchddresshtaich
Qutput power @ FifoFull
2 [ | dem @ FifoEmpty
+20 dBm on pin PA_BOOST: @ ON & OFF @ Fifolevel
@ FifoOverrun
Cweroad cumert protection
3 @ 0N ) OFF : PacketSent
PayloadReady
i : 200 2 ma
Trimming: mi @ CicOk
PLL bandwidth @ LowBat
PLL: 300000 F| Hz
4 _____ — Operating mode
PLL low phase noise: 300°000 =1 Hz
) Sleep @ Standby
() Synth. Tx () Transmitter
() Synth. Rx () Receiver
Version: 2.0.Beta2 | Firmware Version:  2.0.B2 | Chipversion: 21 | Config File: - | Connection status: (0
\

Figure 11: FSK Transmitter window

As indicated through its name, the transmitter window groups the configuration parameters related to the
transmission:

1 This field allows the user to select the radio output pin. Depending of the SX1272 module version,
it may or may not be possible to select the RFO pin as output.

2: Set the output power of the radio. The maximum output power is 20dBm.

3: Overload current protection

4: PLL Bandwidth
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6.3.4 Receiver window

- .
" SENMTECH SX1272 Development Kit

s B
B SX1272 Starter Kit A o= S
File  Action Tools Help
= | | 4= Modem: LoRa Reset  [£] &  Reg | Monitor ON
i i Packet Handler | Sequencer | Temperature |
Bandwidth AFC Irg flags
R filter bandwidth: 1 10417 2 Hz AFC auto 5 © ON @ OFF Demodulator 8 @ ModeReady
AFC filter bandwidth: [50000 =z W AFC auto clear: ©)ON @ OFF Bit synchronizer @ON © OFF @ RxReady
00K @ TxRead
AGC AFC: 0 Hz y
AGC Start Thresheld type: _Peak - @ PliLock
A - Read | |0 H -
i _ FEL z Peak threshold step: (0.5 = dB @ Rssi
AGC auto: @ OM ) OFF RSS| X
Aot Level o i Fixed threshold: 12 z B & Timeout
ference Level 52 Offset: 6 0 H a8 Fesk th . @ Preamble
14 < 48 'eak thresheld decr.:
Threshold step 1 = Smogthing: 2 = @ SyncAddressMatch
= Auwg thresheld cutoff: | 382
Threshold step 2: 5 = dB 1275 = @ Fiforull
Threshold s ~| dBm jf X o = 48 iohL
Thresholdstep®: |11 He f . Avg offset = @ FifoEmpty
Threshold step 4: 13 2| dB Timeout @ Fifolevel
R startup control = @ FifoD
) 7 = ) ) RSS- 0.000 2 ms ifeOverrun
Threshold step 5: =] dB Restart Fx on collision: (&) ON @) OFF 7 9
Preamble detetction - Preamble: 0.000 | ms @ PacketSent
] _ _ Collision threshald: 10 =1 dB @ PayloadRead
Detection: @ OM ) OFF — ] [ — PLL] Signal syne: 0.000 2l me . iyl Y
- 2 Fy es &5 — CrcDk
Size: 3 =| byte Inter packet Fx delay: |0.000 | ms @ LowBat
Error tolerance 10 < chip R trigger:
Lna settings Operating mods
4 Reference Threshold 1 Threshold 2 Thres_hold 3 Threshold 4 Threshold 5 ) Sleep @ Standby
-103 -8% -4 -73 -60 -4% - Fin [dBm]
LMA boost: () OM @ OFF G1 G2 G3 G4 G5 G () Synth. Tx () Transmitter
Gain @ () Synth. Rx ) Receiver
Version: 2.0.Beta2 | Firmware Version:  2.0.B2 | Chipversion: 21 | Config File: - | Connection status: (0

Figure 12: FSK Receiver window

This window allows the user to set the parameters for the packet reception:

1: Set the reception bandwidth filter and set the AFC reception bandwidth filter
Please, note that the AFC bandwidth filter is disregarded if AFC Auto is set to OFF

2: Enable or disable the AGC and set the step threshold (I am not sure what it does actually)

3: Enable or disable the preamble detector and set the preamble detector parameters.
Please, note that the preamble detector must be enabled if the reception is triggered on preamble
detection.

4. Enable or disable the LNA boost

5: Enable or disable the AFC and read the FEI

6: Control the RSSI detection. If the reception is triggered on the RSSI detection, these parameters

allow controlling the level of RSSI triggering the reception and smoothing the peak detector to
avoid false detection in case of random peak in the frequency band.

7 These parameters control the events that trig a reception and the behavior of the receiver in case
of collision

8: Enable or Disable the bit synchronizer and configure the OOK demodulator

9: Set internal timing between events
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6.3.5 IRQ and Map window

~ N
B SX1272 Starter Kit A [E= A
File  Action Tools Help
= | | = | Modem: LoRa Reset | [€] é] Reg | Monitor: ON 7]
| Common I Transmitter I Hecei\rerl IRQ & MaPl Packet Handler I Sequencer I Tempemiurel
Ing flags
@ ModeReady
@ RxReady
Device status @ TxReady
Bit Synchronizer: ON @ PliLock
Data mode: l Packet @ Rssi
Operating mode Stan
— Py @ Timeout
DI settings 2 @ Preamble
Preamble IRQ: O ON @ OFF @ SyncAddressMatch
DIO mapping @ FifoFull
DIO5: @ FioEmpty
FifoLevel
$ fotee
@ FifoOverrun
DIo3: Fifo Empty -
3 @ PacketSent
DIo2: Fifa Ful "4 @ PayloadReady
DIot: FifoLevel - @ CrcOk
DioC [ & Lo
D ———
Clock out Operating mode
Frequency 4 OFF v| b2 © Sleep @ Standby
() Synth. Tx () Transmitter
(@ Synth. RBx @ Receiver
Version: 2.0.Beta2 | Firmware Version:  2.0.82 | Chipversion: 21 | Config File: - | Connection status: 5
L

Figure 13: FSK IRQ and Map window

The IRQ and Mapping window is used to set and control the IRQs in the device:

1 Indicates the current status of the device

2: Enable or disable the preamble detection IRQ (when starting on RSSI detection)

3: Configures the IRQ and how they are mapped with the DIOs of the device.

4: Disable or Enable and set the clock out of the device
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6.3.6 Packet Handler window

‘ |
" SEINVITECH SX1272 Development Kit

- B
B SX1272 Starter Kit A [E=R
File Action Tools Help
= || | 4= | Modem: LoRa Reset | [¢] & Reg | Monitor: OMN
‘ Common I Transmitter I Receiver I IRG & Mapl Packst Handler |Sequencer | Tempercnurel
Irg
Data mode: Packet - Address based filtering: @ OFF () Node () Mode or Broadeast rteas
3 - ; - @ ModeReady
. = 0 = 00
Preamble size: = bytes  Node address = O @ RxReady
Auto restart Rx mode: [ON. wait for PLL to lock v] Broadcast address 0 = ] @ TxReady
Preamble polzrity: @ oxpn O 055 DC-free @ OFF ) Manchester (& Whitening @ PliLock
Sync word: 1 ® ON ) OFF CRC calculation @ OM () OFF @ Rssi
FIFO fill condition: @ Sync address () Always CRC auto clear. @ ON () OFF @ Timeout
Sync word size: 4 = bytes CRC polynom: ) IBM @ CCITT @ Freamble
SyncAdd Match
Sync word value: 01-01-01-01 T start condition: ) Fifolevel @ FifoNotEmpty & Syn ressMatc
Packet format @ Variable ) Fixed FIFO Thresheld: 15 - @ FifoFull
@ FifoE
Payload length 1 [ oot bytes 10 Home: © 0N ® OFF W FifoSmoty
) ) @ Fifolevel
10 Home Power frame: () ON @ OFF @ FifoOverrun
Beacon: @ ON @ OFF @ PacketSent
Packet D) Device status @ PayloadReady
Preamble F Sync Length | NodeAddress Message CRC Bit Synchronizer ON @ CreOk
55-55-55 01-01-01-01 00 3363 || Datamode Packet @ LowBat
Message El):::::;ng mode: 4 Standby Operating mode
HEXADECIMAL ASCIl
© sl @ Stand
5 Start Fill FIFD SEEy ey
() Synth. Tx () Transmitter
- () Synth. Rx () Receiver
e ———————————————————————————————— N ——————————————
Version: 2.0.Beta? | Firmware Version:  2.0.B2 | Chipversion: 21 | Config File: - | Connection status: (0
\

Figure 14: FSK Packet Handler window

The packet handler is the main interface windows to control the transmission or reception of packets once
the radio has been setup. Whether in transmission or reception, this window allow the user to defined the
packet to be transmitted or to be received

1 This field allows the user to define the packet structure.

2 Once the packet structure has been defined, this view allows the user that all each field of the
packet structure is set correctly.

3: Enter the payload to be transmitted or display the payload received.
4: Control the packet handler transmission or reception.
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6.3.7 Sequencer window

;1 SEMTECH SX1272 Development Kit

7 31272 Starter Kit A [P ")
Fde Action Tools Help
25 I 9> Moder: LoRa |FSK| Reset 9 3] Reg Monitor: ON | OFF
Coanon | Tranemimer | Racetver | 1590 & Map | Packet Handier| Secuencer | Tempsrature
i fags
3 ModeReady
@ FxResty
, @ TxResdy
Sequencer _ Sat S | @ @ Plilock
Idle mode Sancby = @ Ausi
Transition from stat To LowPowerSetects + | 9 Duet
, @ Fresmble
Low power selection OFF x|
(Sequencer OFF | @ SyncAddressMarch
Transition from ide To Tx -
- @ FiloFul
Transition om wanemt To LowPowerSeectx ~ @ FiioEmety
Transition fom receive: Urused - @ Fifolevel
Transition om Rx Samecut: To Rocon Rafeatant v @ FiloOvemn
Transition bom packet received: | To Sequence OFF | 9 Pekatiet
Timer 1 reschubon Tiver 1 coefficient ) Eien iy
oFF x B oFF @ CrcOk
= - OFF =
el @ Lovia
Timer 2 rescluion Timer 2 coeficient
— == Opermng mode
OFF s X = OFF 3
s = Sleep @ Stancby
Syrth. Tx () Tranamitier
Syvth. Rx () Receiver
Version: 20.8eta2 | Firmware Version: 20.82 | Chpvesore 21 | ConfigFile: - | Connection status: B

Figure 15: FSK Sequencer window

The sequencer window allows the user to setup the internal state machine of the device and control how
the device will react following an event. For more information on the FSK internal state machine, please,
refer to the datasheet.
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6.3.8 Temperature window

7o SLIT2 Searter Kit & [ [t |
File Action Tock Help
5 |l | % | Modem: LoRa [F5K|| Reset | [ &) | Reg | Monitor ON |OFF
[ Commen | Transmies | Raceer | 1R & Map | Packet Hander | Sequences | Tempersturs }
Faflags

¥ ModeResdy
- - @ FxReady
- = - @ TzReady
" - @ Flllock
- -
12 calbration ™ @ Rasi
i 0 OFl - — @ -
Husto: N @& OFF - N @
Casfibration: Calibrate - - @ Freamble
_ 1w N n
Callibration status: @ - - - @ SyncAddressMaich
Temperasre delia . - = - @ FilcFul
{ Actus - Former | C wo i
m o 3 FilcEmpty
Temparsture g w @ Fifolavel
Meritor @ ON O OFF - @ Fifolvemn
- "
- - . @ FacketSent
W
Mesauring a e @ FayloadReady
FTI— - @ CreOk
Threshold [0 - =
- o & LowEat
Changs bigher than threshold: @ : - -
Operating mode
Sleep @ Standby
Synth. Tx Traramtier
Synth. Fox ) Fleceiver
Version: 20.8eta? | Firmware Version: 2082 | Chipversiore 21 | ConfigFile: - | Connection status: &

Figure 16: FSK Temperature window

The SX1272 is fitted with an internal temperature sensor. Note that user is prompted to calibrate the
SX1272 temperature sensor by clicking on the Calibrate button to access the temperature calibration
dialog box. If auto calibration is set, a new calibration will be performed at every temperature change that
exceeds the threshold. Threshold value could be set to 5, 10, 15 and 20°C.
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7.1 ... perform a simple transmission / reception in LoRa

Performing a simple Transmission — Reception in LoRa is fairly straight forward.
First, the user needs to set the RF transmission parameters:

‘ Set the frequency: 915,000,000 Hz }

NI
7 SH1272 Saarte Kit A

Fie dction Hil

G5 bl |4 | Mosem: LoRa | FSK | Reset | 3 | Reg | Mariton [ON | 0FF | @

Common [ Lo

el

FE frequmncy L

e

Low phase rose T PL OH @ oFF

Framg. n -

Ot e 0 -

<2l B on g F4_BOOST. @ DN 5 OF

o

© it o
Lo bocst: o
Seem Sty
i Srh Syom. Tx
s [ o [ [ [ ,._

[ Codttected Cadlore | [Frastngetrel +| [FaTmems Falern Srge ) CAD
Yariar: E o —— on: 2081 | Chpvenion: 1| Corfg Fie sdiTka LoRalcly | Commection stat:

Second, the user needs to set the LoRa modulation parameters:

51272 Searter KR &
File  Acien  Help
5 el |9 | Modem: [Loka | FiK | Besst 3 meg | Monison | 0N | OFF

s ,:J Set the Spreading Factor

Commmen | P

Serg

Speembrg lacks 2] YN =

| Setthe Coding Rate

-

o 1ot

b "j Set the Bandwidth

.

4

\
|
/;/;/;/

Fix hender iy

Optimize transmission for Low
Datarate OFF (mandatory for SF11

T = e e e and SF12 with BW=125KHz)
e AL g AL :::“n '::.:;( \ /
- = "31”\7:'\"“7 7? Set the Payload }
[ Click “Start” to start Transmitting [ Set the Device in Transmitter Mode ‘

It is important to notice that the device mode of operation is standby between packets, this is why the
Operating mode is left in “Standby”.
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On the Reception side, the principle is exactly the same. We first need to set the basic radio parameters

¥ SH1I72 Saartee Kt A =T
Fle Adion  Help

Set the frequency: 915,000,000 Hz J
5 b | Mogsew |LeRa |FSK Reset | |3 | Reg Moniton | ON OFF . —— - 7777777777,,—77*’

Seep Sty
0 mappng Symh Rx ) Syem Tx
05 [ o0 [ [ oo =
MadeFaady Cadluscted Cadlern = [Frashangethareal = [Falmmas [Fulern R Single () CAD
''''' v 20Betal | FammarsVeior: 2081 | Chipvamion 21 | Confg Fir cd ke Lofal.clg | Comnaction statun:

Then we need to set the device in reception after setting the Lora modulation parameters

{ Set the Spreading Factor }
7 SHLITI Starser LA //;ég ( .
S e — .| Set the Coding Rate }
@ bl 49 Modew: |Lofa | FSE Reset | (3 Men  Morstor | ON | ofF //// 77,/,/———*”"’/f::: L g
S::m ‘ 4:J Set the Bandwidth
—— | N
™ Optimize transmission for Low datarate
OFF (mandatory for SF11 and SF12)
. N -
e i s = . S Enable the payload CRC check }
Vi -
Verson 10Betal | Femware Vernon: 2982 | Chpvemom 31 | ConfigF .w:riw«-lon\ﬁm 1 G a0
L Click “Start” to start Receiving [ Set the Device in Receiver Mode }

At this stage, the transmission — reception should be complete and the user should see the LEDs blinking
on the Eiger platforms.
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7.2 ... perform a simple transmission / reception in FSK

‘ |
" SEINVITECH SX1272 Development Kit

First, you need to set the RF parameters for the transmission:

Set the frequency: 915,000,000 Hz J

5 1272 Stanes KE A /@ p

Jd Modem: Loka |FX || Rewet 3 3 Maoritor. | ON | OFF = T =7 . .
it et ————— ( Set the bitrate: 19,200 bps }

F bazsarcy sisun = > y |8 —

nj( Set the Frequency deviation: 50,000 Hz }

Verson 2052 | Rimwe Verson 2082 | Chpvesiom 21 | Coafigie | Comnection status. @

In the transmitter, receiver and IRQ windows, all the parameters can be left at their default values and
then we simply need to set our packet structure.

e “""/( Set the preamble size: 5
i 4 o Mosem: Lok [F5K| Rewt 3 31 Rag Mosior | ON ) OFF —

|| Comean | Tronamter | Recerver | 70 & M| Pocket Fardier | Sequencer | Te

Fresmtle sae

. :J Set the preamble polarity: 0x55

_*j Set the Sync Word size: 4

j Set the Sync Word: 0x69- 0x81-...

| D S —C /A NS S S—

e : ; crcx ‘L Set the packet length: variable
i T || Setthe payload: OXAL-OxA2-...
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At this stage the radio is fully configured on the transmitter side. We can now set the device in Transmitter
mode so that packets are ready to be sent from the device.

SHO1TE Fridewd @ FlahctErpsy

& Vanatle

Packet
Preanbe Symne ON
B 5617636 Pachet
Cpenate mede Transmites
e o ‘
HEXADECH ASCH
A0 AL A3 AT A4 AB AK A7 AB A9 AA AB AC 30 AT hES e W St ™ ]
Tx Paches
Repest vabue:
Version: 208eal | Fiemmace Verion: 2082 | Chigwesien: 21 | Coefig Fle sd22ska-Fik.cly

5 £X1272 Sharter Kt A [
Fle  Acion Tosls Hep
@ I 4 | Modews Loks [FSK et 3 () | Reg  Meonitos |ON | OFF
Comrnon | Towramer | Racerver | 190 8 Mag| Pacent Harcher | Saguancer | Termpacmm
Deta mode Packat - ftveas bused Shanrg @ OFF 0 Mode ) Node or Broodesst .
3 ModePassy
Presesle size § $ byses  Node adtiess @ Poflesdy
At reatart Fix e ON, peat S PLL to lock - Eroadonst addess 3 TiResdy
[Py ® OFF © Manchester e 3 Pilock
® 0N O OFF & on oFF @ Fus
® Sroddess O Lways son OFF @ Teveoa
‘ 1BM @ COTT - Devceis

@ SyrcicdressNach
@ FrFa

® FhEvery

@ Fhclevel

@ FiOvars

@ Packesent

@ Fyiadag

@ Ceok

5 Syeeh Tx

0 2 Srih Re &) Recever
=

=

ol

| Consection ,m\\.;\-\

To start sending packets, simply click on the “Start” button.

Device stebn

Presmide

Syne Length |NodeAddress| Message | CRC Bt Symchronaer
e > Dota mose
Oserang mose
WEXADECIMAL Ascu s

Ta Packets

Flepest v

Version: 20Beta2 | Farware Version: 2082 | Onpveson 21 | Comfig Fle s DV2ska-Fakcfg

7 1272 Starter Kt A JESS )
Fle  Acton  Teok Help
I % Modem Loka |FSK | Reset 3 Wep Mans

Conmon | Tronsmtter | Facener | 140G 4 Map| Packet lander | Sequencer | Terpsasure
D MoseFensy
@ Fukieaty
@ TaResdy
¥ Plleck

Ve N
Tx Packets: Indicates the number of
packets sent
AN ~ J
/// /// /////////////
| Set the Device in Transmitter Mode }
- . N
— A small control window appears
__allowing the user to set the number of
packets to be sent. Setting the value
to ‘0’ will make the device transmitting
indefinitely. )
, 4
e B
Notice the green LED indicating when
a packet is sent
y

| Connectionstatus: @ |

.

w Press “Stop” to stop sending packets ‘

The device is now sending packet. You can also see the Yellow LED flashing on the Eiger modules to

indicate that the device is currently transmitting.

Revision 1 — June 2013
©2013 Semtech Corporation

Page 41 of 48

www.semtech.com




USER GUIDE

WIRELESS & SENSING PRODUCTS

We must now configure the receiver side. Open a new window of the SX1272SKA and configure the radio
as done for the transmitter side. The process is identical:

‘ |
" SEINVITECH SX1272 Development Kit

{ Set the frequency: 915,000,000 Hz J

——— -

7 SX1272 Staner K2 A

Fie Adien Teok Hep ——

e e e S o _—— ‘ Set the bitrate: 19,200 bps }

Conmen | Tawnter | Recereer | 712 Mg | Packet Fandier | Seences | Tompantn e
Garersl — varegs \ -
A bazearey 515000038 s | S —
Fouvapping oK [oFF e
— @ Tdny

e e e

DU — —777777,,,77;%:49 Set the Frequency deviation: 50,000 Hz }
ik ¥ ok o bt

Mot shazns @ OFF

5 Pk
Gucasien Gher, BT =10 .': ':'
e, ET 05
@ FlOene
s et ET =03
@ FackutSert
Ovctuioy & Rl
X0 Fraqumncy T H o & o
XD i select TOD # Cryenl ® Lowu
AT cacilan calbramce Contenin S
ey et Seer @ Sy
Low ety detackr ON @ oFF S Tx O Trossmiy
P 3] v
i L Sy R ) ecever
Verson 208¢x2 | FumweVerson 2082 | Chpvesiom 21 | CoafigFie - | Comection status._ @

In the receiver, it is necessary to set some parameters to configure the receiver.

Set the Rx Bandwidth: 100,000 Hz J

7 SX1272 Stacter Nt A .
Fil Acty Tools Help .
_;‘.J -o-mwm Lofa [FSK| Reset | 3 3 | Rep Monton[OWjoE 9 ( Set the AFC AUtO ON
e —ws—— | Setthe AFC Auto clear: ON
P filter Barde - o o [ I et | A
frese
I
AGC. | . R
L Set the Frequency deviation: 50,000 Hz }
v 8
+ &8
R |
v e | -
e | & i L Set AGC Auto: ON }
L - R Restart R on collon ON & OFF o == = ™
s - Freartie 2000 o @ PocketSent
® 0N O OFF Cilviestvmtat’ {13 Sl | PR a0 a @ Fujostessy
Sise Inte Fx Restan R Restan FLL Inter packet R delyy 2000 - @ Cnli
Ermor tckerarcn 0 chip  Fxvigom Pawte v @ LowBat
Lna setngs Operstrg mede
Faternnce Thn 1 Theoshold J Theashols 3 res! ™ 5
- - v s ot s | T
LNA boost: ON & OFF & 3 4 G Ge Syt Tx Tenrarreser
Gy Systh Recewer
;mu« 208102 | Firmmase Versice: 2082 | Chipvesiom 21 | ComfigFile - | Connestion statur: @
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To finish, the user must simply set the packet handler parameters as in Tx:

7 50272 Starter Gt A
Fle Adion Toch Help
o @ Modow Lefa [FSK| Reset | 4 ) | Reg Mo

Corma | Tt | Facenee | 130 Mg Pocht Harcer | Saquancer | Terpeshon| —————

v :f Set the preamble size: 5 }

/:( Set the preamble polarity: 0x55

j Set the Sync Word size: 4

Preenble Syme

HEXADECIMAL

= |
Verion: 20Betal | Fameware Ve 2082 | Qi venion 11| Conhg Fle alZ72iba Pk g

Decs snse

"L Set the Sync Word: 0x69- 0x81-...

j Press “Start” to start receiving packets

i m‘l Set the packet length: variable }

\(j%il'L Set the Device in Receiver Mode

kkkk

T
|

~__

[ The received payload is displayed here } { Number of packet received J
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7.3 ... perform Continuous transmission and Reception in LoRa

It is possible to set the SX1272 in Continuous Tx mode to perform a spectral evaluation of the LoRa
modulation. In this mode, the SX1272 will be going through the FiFo and send whatever data are present

in the RAM.

7o SX1272 Starter Kit & El_g

File Action Help
5 bl |4 Modem: LoRa | FSK | Resst | 3 | Reg | Monitor: QN | OFF

Common | LoRa
Sengs 1R mask Ifiags
0 - meay : @ FxTimeout
Spreading factor: | SF10 - Fraamble langth: |12 o] aymooty | T limeaut ON @ OFF iy
e ! ] Fix done: C i o B
Codngrate: |45 - Implcitheader: 0N @ OFF o @ PayloadCreErvor
r ) Fayload CRC ON @ OFF :
Bandwedth 0 =| kHz  Paploadlength: 1% Bytes e e 4 ValidHesder
- z alkd header ON @& OFF 3 TxDone
Fix timeout 2095104 + s Payload CRC ON @ OFF T
T done: N @ OFF @ Codlone
Low datarate
i N FF
& o ol CAD done ON @ OFF @ FhesChangeChannel
@ CadDetected
FHSS change channel: & ON @ OFF
Madare status
CAD detectud ON @ OFF
Fox hesder inda 3 Modem clear
@ Header info valid
Fceived valid cRE Fix paylosd Humber of bytes
header count Plltmect | Fxpadoad CRC | g rie recsived § Py
] ] ™Y 4% [] @ Signal synchronzed
Fackel slsts B Signal detected
Curertbopping | Feceived vabd | Fodsiabufier | Receivedpacket | Recsived packet | Curens RSS) )
channel packet count address SHR [3E] FRSS [dBmi vahue [dBm] Operaling mode
[ [ ] ] 1310 0
El Standby
" eep by
HEXADECIMAL ASCI = —_— - - Synih. Fx Syeth. T
B0 B1 B3 B3 B4 55 U6 B7 B8 B3 BA BB BC BD BE BT Catipl., scmwew; = . : - ® Tacomamn ||
Rx Single (7 CAD
| Version: 20.Beta3 | Firnware Vessien: 20.82 | Chipveson: 21 | Confg File 2272ske-LoRad.cly | Connectan status: @

Set the device in
~— continuous TX mode

It is also possible to set the device in Continuous Rx mode. In this mode, the device is continuously

receiving the packet sent from the transmitter.

B SK1272 Starter kit & [T
File  Action Help
&5 b |4 | Modems | Lofia | FSK | Reset | ] | Reg | Monitor | ON | OFF | &
Commen | LR
Settings. 1R mak; b flage.
—_— z mecet " @ RuTimesut
Seresding factor. | 5F10 & Fresmbie length: 12 S ayrbuis | | XU ON @ OFF iy
P Fx done: oN IFF -
Codigrae (48 - welicibeader: ) ON @ OFF o @ol @ FaylosdCreErmer
- Payload CAC an O \a
Banduidth (00 =] kHz  Eayload lengh. |16 & briss oad CRC aror " @O 3 VahgHeader
Pt timecut 205108 sy PajkadCAC oN @ OFF Valid hesdes ON @ OFF # Txlone
Low detarate Tx done: ON @ OFF @ Caclone
opfize: WON ©O0FF CAD done: ON @ OFF @ FhesChangeChannel
@ CadDetected
FHSS change channel: ) 0N @ OFF
Meden st
CAD dutectid OH @ OFF
Rax header info @ Modem clear
h B Hesderinfo valid
Feceived valid y o Fxpayiosd | Humberofbytes
heaser czanl Plltimeout | Fixpaylosd CRC | coging rale Teceived 5 Fxongarg
o L L 4K ] 3 Signal syncheonaed
Packet statuz 5 Signal detected
Current hoppeng | Faceived valid Fix detabutler Fiacaves packet | Fecmved packet Currem RSSH
channel packet couni adoress SNR 28] RS [dEm] value [dBm) Operatng mode
[ ] ] [ 1310 =0
Sleep Standby
HEXADECIMAL AsCH — =T —_— Synth. Rx ) Synth. T
BO Bl BZ B3 B4 BE5 B€ BT BE BS EA HE BC BD BE EF BT R - @ Fx \\ﬁtﬁﬂhﬂgs
Fix Single CAD
Versior 208ata3 | Famnware Version: 20,82 | Chipwersion: 21 | Config Fle: 27 25ka-LoRad.cfg | Connection status: @

s N
J Set the device in

continuous RX mode
AN J
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7.4 ... Log the Transmitted or Received packets

The SX1272SKA has a logging facility which allows the user to get the exact time stamps at which a
packet has been sent or received and with all the information related to this packet.

B SX1272 Starter Kit & T b
File  Action Help
5 b 4 | Modem:[LoRa | 5K | Reset | [ Reg | Monitor [ON | OFF
Commen | LoRa
Settings g flags
o ) @ RuTimeout
Spreséingfector [SFI0 = Fresmd e length: [12 symbol ON @ OFF s
- ubose
. . . ON @ OFF
Coding rat 45 melici header: ) OW e @ PoylosdCreErer
Bandwicth 50 HE  Payload bangih bytes = ON @ore @ ViidHeader
Fix imeout 2095104 Faylosd CAC: " s = BN W oFF & Tadore
Tx done: ON @ OFF @ Cadlone
Lonw datarate J— . ~
optimize CAD dore: oN OFF @ FhasChangeltannel
@ TadDetnctnd
FHSS change cheenel: ) ON @ CFF
Modem sizhs
D ditectd ON @ OFF
Fix header il 3 Modem chear
. @ enden inks valid
Fuaceved rale cac | Repakad | Nusber of bytes
hriw oy | PLLmeo | RxpayioadCRC | e pales A 8 Fuongeing
[} ] . [ @ Sgnal synchronized
Pacint sla, @ Sigrel detected
Curment hogparg | Feceived vabd | Rudaabufler | Recaived packet | Recaived packet |  Crrent RSS
privhiny packt count ‘addraee SR (8] RS [dBm] value [d8e] Operating mode
) ) ) 1310 o
Message Facket Control D LRI
HEXADECIMAL ASCH St [ o @) & Synth Rx Synth Tx
B0 51 B2 B3 B4 BE B 37 B BS BA B8 BC B B, Few — Por —
i | E
TxPackes: FuSingle ) CAD
Flepest vl L}
>
==
Versior: 20.Betad | Furrware Version: 20,84 | Chipvesion: 21 | ConfigFile: sl 272sks-LoRad cfg “" | Connection stetus: @&
\ /

0

e

Start the Logging of the transmitted or received packets

.

J

Depending if you are in FSK mode or in LoRa mode, a different pop-up window will appear:

= S |

p
¥) Packet Log

Log contral

In FSK mode, the packet logger allows to the user to only log a
limited amount of packet (indicated by the value “Max Samples”).
Then, when the packets are being transmitted or received, the
number of desired packets will be logged in the file selected.

Max samples: 0

[ Browse... ] [ Start ]

In LoRa mode, the packet logger is enabled or

P Packet log settings LI_‘—J‘:' &1 . . .
disabled. Once enabled, all transmitted or received
log  ©ON ®OFF packets will be logged in the selected file until the
R =i packet logger is disabled.
() Append to current file
Mode: @ Create new file each time H H H
) When enabling the packet logger, it is possible to
start a complete new log in a new file or to append an
existing file.
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7.5 ... perform a CW or PN9 Tx test on the SX1272

The SX1272 does not have a dedicated CW or PN9 Tx test mode implemented. However, it is possible to
perform this test manually by setting the device in Tx continuous mode, and feed PN9/15 data stream to
the DATA pin (DIO2/DATA), from a signal generator.

7.6 ... check the frequency accuracy of the SX1272 module

There is a very simple way to get the frequency error of the sx1272 modules. The core idea is to set the
device in FSK and to set the frequency deviation to 0. In this case, the device will only emit a signal at the
center frequency. The difference between the measured value and the set value gives you the frequency
error.
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8 Troubleshooting

Each Eiger platform, radio module or software kit has been thoroughly tested before to be released for
customer evaluation. The section below highlights some of the common issues faced by users and how it
can be fixed.

8.1 The Eiger platform indicates very high PER even in short range

There are several reasons which can have a dramatic influence over the performance of the platform.
One of the common reasons is that the frequency selected is in the GSM or in another already used
frequency band. If the frequency you have selected is already used by another RF system, the
communication will obviously be affected. We therefore recommend to the user to check the RF band
usage in his location before to start any PER testing.

8.2 The communication range in Lora is very poor

There are two aspects which can limit the LoRa performances: the emission power and the antenna.
Please, make sure that we are using enough power to reach the distance you want to achieve. The Eiger
platform can output up to 20dBm signals. The other aspect is the antenna, please, make sure the
antenna you are using is designed to operate at the frequency region you are transmitting in.

8.3 The SX1272SKA do not detect the device through the USB

This issue is usually caused by a wrong connection of the USB
The step below should fix the issue.

1- Make sure the Eiger Platform is powered down (Battery switch set to 0) and is not connected to
the PC through the USB.

2- Reconnect the side USB to the PC, the red LED on the left side should light up

3- Connect the bottom USB to the PC.

4- Power the device up (Battery switch set to 1)

5- Press the five-way central push button until the screen light up.

6- Launch the SX1272SKA on the PC

8.4 The Eiger platform does not seem to work anymore

The battery is probably empty and you should connect the device through the side USB to a computer for
a few hours, time for the battery to charge.

8.5 The Eiger platform touch screen is not accurate

This is probably due to a miss-calibration of the touch screen. In this situation, the user should reset the
touch screen calibration and perform an accurate calibration using the stylus provided.
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