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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

;1 SEMTECH S$X1272 Development Kit

3.1 Evaluation Kit Contents

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

2 x SX1272 modules

2 x Y2 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

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:

EF CAWINDOWS\system32\cmd.exe L | B S

. 8TH32F1i83
2. STHM22F487
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.

( L= B ) |

B CAWINDOWS\system32emd.exe

L] »

1. STM32Fi@3
2. STM32F487
Please select platform [1.2]1: 1

1. SM1272 version 1

2. BM1272 version 2
Pleaze select radio version [1.21:

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:

EE C:\WINDOWS\system32\cmd.exe =] B et

. STHM3IZ2F1B3
. STHM3I2F487
Please select platform [1.21: 1

. S¥1272 version 1
2. 581272 version 2
Pleaze zelect radio version [1,2]1: 2

#4% WARHING: This will program the bootloader inte the OPEM4 platform.
Current application will be erased.

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

ICatHex: hex file concatenator.
opyright ¢c» KEOLABS S.A.5. 1987-2812. All rights reserved. Raisonance
LABS brand.

ortex_pgm:

software for programming Cortex microcontrollers uwusing a HLink.

opyright ¢c? KEOLABS S.A.5. 1987-2013. All rights reserved. Raisonance iz a KEO
LABS hrand.

A

Selecting target: STHIZF183UGT6...
<@>

[Conf iguring RLink Driver... OK

IConnecting to RLink...

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

TR EE R RREERRRTRCRCRERTRETORTCRRTRTRETRRTRTRERERREYRETY FERROR vt b e e bt i bttty

OPEN4 programmation failed. Please check that the "Debug” USE connector
iz plugged and that the OPEM4 is powered up.
{press the OPEN4 bhutton if you are unsure?

ress any key to continuwe . . .

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.

B CAWINDOWS\system32\cmd.exe L] B |

1. STH3I2F1i@3
. STHM32F487
Please select platform [1,.21: 1

. 5¥1272 version 1
2. SX127Y2 version 2
Please select radio version [1.21: 2

WARMING: This will program the bootloader into the OPEN4 platform.
Current application will be erased.

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

jICatHex: hex file concatenator.
Copyright (¢c> KEOLABS S.A.%. 1987-2812. All rights reserved. Raisonance
ABS brand.

ortex_pgm:

software for programmning Cortex microcontrollers uwsing a RLink.
opyright (c>» HKEOLABS S.A_5. 19287-2813. All rights rezerved. Raiszonance
ABE brand.

ilConnecting to target... OK
Silicon Rewvision Id: Bx18086438.
Option hytez: RDP=8BxA5,. USER=AxFF, WRP=BxFFFFFFFF
Measured Target Uoltage = 2Z.7U.

rasing Option Bytes and Flash... 0K
3>

rogramming file sx12xxEiger.hex to Flash... 0K

14 D]
tarting program execution... 0K

16>
IClosing com with RLink... 0K

ress 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

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
a3 a4l Green: PER packet rcvd OK
FEEEE (iiiifQ Red: NonPER packet rcvd OK
B 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

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

Charging LEDs
Bottom red: charging

Top green: battery is charged
Red+Green: charging error or battery
fully charged

Eiger platform function ‘buttons’
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

;1 SEMTECH S$X1272 Development Kit

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:

ANT
Y ’ oy
"/

I

ey
@
}_<

(=2

&l

VDD EF  VOD.ETS ypp pes
]

o
W =

El

o =] o EEPROM 128kh - 12C:
ol 3] 15 ool —
THO0 = Ell I5 TIoY
e |
EXERRnIX
T0R.
s 1
SE s = e SR
o103 3] ] T
iy el £ o=
ToE.
213
XTI 1 BT
o 7] S —
M= 3] MOST—
Miow El| M0
IR
RESE Al 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 ‘

7 Firmware version

f,f:i Access the PER Demo Menu ‘

.

| Access the System Menu
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5.2.1 System Window

‘ Temperature ‘

e N

eset the Eiger platform Settings

‘ Get the battery status

*j Access the bootloader menu ‘

*1 Information on the firmware

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\

‘ Reset the touch screen calibration

—

J

Select settings to be Reset: e

eset to the default parameters ‘

Touch screen ‘

Radio —

‘ Apply the reset ‘

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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| 00: 13149 [ Indicates the battery state
Ii 2.0.B4

Battery state Normal
Battery level B0 % }
Battery voltage 3.96 V
Indicates the voltage delivered by the
battery
_ )
N
Reboot the system
SX12xxEiger bootloader - — /
- Ve N
g J Update the firmware through an SD
Apply update from sdcard — Card
Reset touch screen calibration — U )
L Reset touch screen calibration ‘
p .
J Indicates the Firmware version ‘
e — \ J
Firmware version 2.0.B4 o ~
- neals bcbac, | ] Indicates the Build date ‘
Build time 14:13:21 L )
N

—

‘ Indicates the Build time

f&_-
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5.2.2 PER Demo Window

‘ Set the device as Receiver for the PER test ‘

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:

Ve
“Clicking” on this parameters allow the
user to change its value.

__~ Here, the user can set the device in

. LoRa (Default) or FSK mode

.

Select Mode

RF Settings ::ifj 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 915MHz)

RF band

Frequency .
4 Set the Bitrate: 4.8kbps, 9.6kbps,
itrate 3.6 bps 19.2kbps, 38.4kbps, 57.6kbps or
__ 100kbps
P4 output 3 N

PA 20 dBm ‘ Set the RF output (module dependent)
Power Al

PacketDelay h

~

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

‘ Set Device ID ‘

Device ID # " |
. M ' Enable or Disable payload CRC
CRC - )

Payload Size

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

24,48 or 64
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

e ™~

Set the RF Band (868MHz or 915MHz) ‘

\

— S — S — Set the RF frequency (within the band)
RF band 266 Mz ' [
i omency i J Set the Spreading factor: 6, 7, 8, 9, 10, |
Spreading factor SFLE ~ Mori2

Error coding | Set the Error Coding: 4/5, 4/6, 4/7, 4/8
Bandwidth 125 ] )

PA output  Set the Bandwidth: 125KHz, 250KHz
) or 500KHz
P4 20 dBm - J

Power

el Set the RF output (module dependent)
PacketDelay 0.10 s Y,

\ N J

Set the inter-packet delay Set the RF output power

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

-

Set Device ID

Enable or Disable payload CRC

e R
— Set the payload size (in Bytes): 9, 16,
24,48 or 64
Low Datarate Op N~ -
T N
Enable or Disable Low Datarate
Optimization (mandatory for SF12 and
SF11
. /
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:

20 abn | [N ‘ TX Modulation parameters

-\ J

frequency 870.00 ME:
Spreading factor SFl2
Error coding 4.6
Bandwidth 125 kHz
Payload Size 9 Dbytes
Packet # 39

‘ Number of packet sent

~

Reset the counter ‘

Y . Y

PER Tx window in FSK mode:

‘ TX Modulation parameters

RF frequency 870.00 MHz

Bitrate 9.6 Kkbps

Payload Size 9 mﬂ g -
Packet # — i,J Number of packet sent

— )

~

Reset the counter

.

L Hone |
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5.2.2.6 PER RX Mode

PER Rx window in Lora mode:

SRS ——

2.0.B4 -

S i z - SF: SF12 /4;// .
FC: 4/6 - BW: 125 kHz

it - g

ST -115.00 dBm

Packet Indicator :
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:

;1 SEMTECH S$X1272 Development Kit

908.50 MHz - FD: 50.00 kHz

9.60 Kb/s- BW: 100.00 kHz ( dioate the RSS| )
au BB \
j ) | Packet indicator
Indicator — /
Good # j Number of correct packet received
Missed # .
Non PER # Number of packet missed )
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:

4 N

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

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

a 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.
4 A
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.
o J
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6 SX1272SKA Software Description

The SX1272SKA is organized on a PC software GUlI 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.

2.
3.

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).

Run the SX1272 User Interface software: Start > All Programs > SX1272SKA > SX1272SKA

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.

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

)
| "ﬁ!“?!‘j‘.{‘-“"“
. : J. e |
Rl JO (849
i - -

|~ | o /
i T — '

Connect these two US

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.

¥y SH1272 Starter Kit A =L &J ]
File  Action Tools Heip
il §=i=] Modem: LoRa FSK Reset § S0 &l %Momtor O OFF .
Opens Registers window I flags
& ModeReady
q @ RxReady
Refresh all registers value ey
Set Radio in LoRa or FSK @ Pilock
Connect or disconnect to the module 0 st
@ Timeout
—> Save Radio configuration @ Freamble
—> Load Radio Configuration B Synciddessiich
& FifoFull
& FifoEmpty
@ Fifolevel
@ FifoOverrun
@ PacketSent
——> SX1272SKA Version W Pyl Kooy
o - g @ CrcOk
—> Eiger Module Firmware Version @ Lowdst
——> SX1272 Chipset Version ;
. . . Operating mode
s Radio config file () Sleep  © Stendby
Currently loaded () Synth. Tx () Transmitter
71 Synth. Rx ) Receiver
Versiun:E.U.BetaZl|IFirmware\u"ersiDn: 20.82 I |IChipversion‘. 2.1' |I Config File: - I | Connection status: (5

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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