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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 ¥2 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:

7 h

CAWINDOWS\system32\cmd.exe L= | =

1. STM32F183
2. STM32F487
3. STM32F429
Please select platform [1.2.31: _

Revision 1.1 — May 2014 Page 6 of 48 www.semtech.com
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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. To
finish, the STM32F429 is easily identifiable thanks to the size of its MCU.

=
=:

STM32F103 Module

STM32F407 Module

STM32F429 Module
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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:

1. STM32F1083
2. STM32F487
3. STM32F429
Please select platform [1,2,.31: 3

t*? UARNING: This will program the bootloader into the OPEN4 platform.
e Current application will be erased.

Press Ctrl-C to abort.
Press any key to continue
CatHex: hex file concatenator.
LABS brand.
Cortex_pgm:

software for programming Cortex microcontrollers using a RLink.
LABS brand.

<a>

Selecting target: STM32F429ZI...
8>

Configuring RLink Driver... OK
Connecting to RLink...

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

TERRRRRRRRRRRRRRRRRRRRRRRRPRRRRRSPYPYY ERROR #0000 0000000000000ttt ttttttteneee

OPEN4 programmation failed. Please check that the "Debug" USB connector
is plugged and that the OPEN4 is powered up.
(press the OPEN4 button if you are unsure)

Press any key to continue . . . _

' .
CAWINDOWS\system32\cmd.exe | E-EI&J

opyright <{(c> KEOLABS S.A.S5. 1987-2012. All r»ights reserved. Raisonance is a KEO

Copyright <(c)> KEOLABS S.A.S. 1987-2813. All rights reserved. Raisonance is a KEO

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.

-

BN CAWINDOWS\system32\cmd.exe

1. STM32F183
2. STM32F487
. STM32F429
Please select platform [1,2,31: 3

"' WARNING: This will program the bootloader
e Current application will be erased.

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

'atHex- hex file concatenator.
opyright <(c> KEOLABS S.A.S. 1987-2812. All rights reserved.
LABS brand.

[Cortex_pgm:
software for programming Cortex microcontrollers
iCopyright {(c> KEOLABS S.A.S.
LABS brand.

using a RLink.

8>
Selecting target: STM32F429ZI...
>

-onflgurlng RLink Driver. 0K

Connecting to RLink... OK

iConnecting to target... OK
Silicon Revision Id: Bx18836419.
Option bytes: RDP=BxAf, USER=BxEF.
Measured Target Uoltage : 2.90.

WRP=BxFFFF3FFF
0K

(2>

Erasing Option Bytes and Flash... OK

(28>

Programming file sx12xxEiger.hex to Flash... OK

execution... OK

iClosing com with RLink... OK

Press any key to continue

into the OPEN4 platfornm.

Raisonance is a KEO

1987-2013. All r»ights reserved. Raisonance is a KEO

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.

o e B G bl : 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

PILform main USB connector
Mini-B USB type

Use to charge the platform
battery or power it when

o <9 battery is off or empty. It is also
L 1| used to update the firmware

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
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.

5$X1272 RF Part:

Antenna RF Switch:

r—"
No-. s m -_ . - '_j'.un
- x x 5 (= J_
- -0 ——] 5 . ;f: ;
Vop RF l‘l'-ﬂ‘ﬁ_ v i rr'jf._r
E@:].- Tf_f Ileclr ,
&0 e & 31 3 % =]
34 pins SM12xx Standard Connector: ot s =
R i oo oni g e L ﬁi it %
sax fr BT
%E:; { =
i i P - =5
T : s £ B
o o L | b
T -
= VOQANA VIO FEM = e -
:A;[_al I;.‘a T—:s %\“‘ ji %
l.-:f -l_..:u l.vz Eﬂﬁm‘
2t o o Hils -ﬂ-‘; RIT
-
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.

D B J Battery level ‘

Home Screen ——— N

} Firmware version ‘

*’L Access the PER Demo Menu ‘

Systen — )
1 Access the System Menu ‘
L Back

Revision 1.1 — May 2014 Page 12 of 48 www.semtech.com
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5.2.1 System Window

P

Temperature

-

Reset the Eiger platform Settings

| Getthe battery status

/

Access the bootloader menu

- J

ﬂ Information on the firmware

.

7\ 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.

e B

5067210 | Reset the touch screen calibration J

2.0.B4 s -

Reset to the default parameters

P

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.

Revision 1.1 — May 2014 Page 13 of 48 www.semtech.com
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5.2.1.2 Battery

00:13:49
2.0.B4

\ J

\

Indicates the battery state

Battery state Normal P
Battery level B0 % — }
Battery voltage 3.96 V

Indicates the voltage delivered by the
battery

\

5.2.1.3 Bootloader N
Reboot the system

SX12xxEiger bootloader .

L a— | Update the firmware through an SD

Apply update from sdcard —
Reset touch screen calibration L Card

e -

| Resettouch screen calibration

\ J

Indicates the Firmware version ‘

Firmware version 2.0.

SRRl e Indicates the Build date

Build time 14:13:21

1 Indicates the Build time

Revision 1.1 — May 2014 Page 14 of 48 www.semtech.com
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5.2.2 PER Demo Window

Ve

‘ 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:

LoRa (Default) or FSK mode

N
“Clicking” on this parameters allow the
user to change its value.
Here, the user can set the device in

RF Settings

.

ffffj Set the RF settings

Packet Settings =t B

) 1 Set the packet settings ‘

Revision 1.1 — May 2014
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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.

Set the RF Band (868MHz or 915MHz)

" 2.0.B4 T e —

Set the RF frequency (within the band)

RF band .
" Frequen N
4 g 4 Set the Bitrate: 4.8kbps, 9.6kbps,
itrate 9.6 kbps 19.2kbps, 38.4kbps, 57.6kbps or
et __ 100kbps ‘
PA output _B00ST - ,/
- ””;*w:f”””***ww7,,,,,,7 .
FA 20 dbm Set the RF output (module dependent)
Power 20 ~
SO~
PacketDelay 0.10 s \\\
Set the Output Power boost
\
N\
é N
Set the RF output power
Set the inter-packet delay ‘
Revision 1.1 — May 2014 Page 16 of 48 www.semtech.com
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5.2.2.2 PER Packet Settings Menu running in FSK mode

Device ID #
CRC
Payload Size

SX1272 Development Kit
USER GUIDE

| Set Device ID

Enable or Disable payload CRC

Set the payload size (in Bytes): 9, 16,
24,48 or 64

In FSK mode, the payload is built in the following way:

Preamble
(8 Bytes)

SyncWord
(0x69-0x81-0x7E-0x96)

Payload
length
(1 Byte)

Payload
(Platform ID, 32-bit packet cnt, ‘P’, ‘E’, 'R, FCS, ‘Padding [xx Bytes]’)

CRC
(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.

Revision 1.1 — May 2014

©2014 Semtech Corporation

Page 17 of 48 www.semtech.com




;1 SEMTECH SX1272 Development Kit

USER GUIDE

WIRELESS, SENSING & TIMING PRODUCTS I

5.2.2.3 PER Settings Menu running in LoRa mode

\ Set the RF Band (868MHz or 915MHz)

N _ ) J

C 100:00:41

' ke s S Set the RF frequency (within the band)
RF band —— /

RF Frequency Set the Spreading factor: 6, 7, 8, 9, 10,

Spreading factor SF12 — 1lori2 )
- 7,/ N
| e Set the Error Coding: 4/5, 4/6, 4/7, 4/8
Bmdwi dth 128 Kt * = N )
— - ~
PA output ~ Set the Bandwidth: 125KHz, 250KHz
: or 500KHz
PA 20 dBm _ )

Power 20 dBm —

G Set the RF output (module dependent)
PacketDelay 0.10 s N )

s ‘ Set the Output Power boost

Set the inter-packet delay Set the RF output power

\ J N )

N

Revision 1.1 — May 2014 Page 18 of 48 www.semtech.com
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5.2.2.4 PER Packet Settings Menu running in LoRa mode

2.0.B4

T T ST S S T T

00:10:13

t Set Device ID

| \

\ \
I\ \
I\ —
1\ \

Enable or Disable payload CRC

| 24,48 0r 64

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

SF11

Enable or Disable Low Datarate
Optimization (mandatory for SF12 and

/

In LoRa mode, the payload is built in the following way:

Preamble
(8 Symb.)

Header
(8 Symb.)

Payload
(Platform ID, 32-bit packet cnt, ‘P’, ‘E’, 'R’, FCS, ‘Padding [xx Bytes]’)

CRC
(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:

00:28:03
2.0.B4_

‘ TX Modulation parameters

r 20 dém | )
RF frequency 870.00 Mz
Spreading factor SFl12

Error coding 4/6

Bandwidth 125 kHz ‘

_ Number of packet sent
Payload Size 9 bytes | —

Packet # 39

Reset the counter

PER Tx window in FSK mode:

‘ TX Modulation parameters

9.6 k%
Payload Size 9 bytes (

Packet # - J Number of packet sent

Reset the counter
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5.2.2.6 PER RX Mode

PER Rx window in Lora mode:

00:10: 52
2. 0.34

RF: 870.00 MHz - SF:
4/6 - BW:

EC:
SNR
RSSI
Packet Indicator
Packet Good #
Packet Missed #
Packet Non PER #
PER

T e

SX1272 Development Kit
USER GUIDE

e |
. 00 dE

] Number of correct packet received

L Number of packet missed }

~~  Number of non PER packet
l received

- = N

Reset the PER counter

o 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:

;q‘ SEMTECH SX1272 Development Kit

00:35:00
2.0.B4

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

-

Indicate the RSSI
RSSI -63.50 dbm ( |
: __ | Packet indicator

Packet Indicator Yy at J
Packet Good # | Number of correct packet received
Packet Missed # ) §
Packet Non PER # ‘\ Number of packet missed )
PER g _ ( Number of non PER packet received

r/’/
o
/'/
/
/
/
\ J

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:

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

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

J
, ~
Yellow: We have some disturbance
in the frequency band or we are
arriving at the limit range of
reception and we start missing
. packets. |
- %
As we can see in the picture below, the device lost many packets in a short amount of time.

of noise in the band and we have
— missed most of the packet during a
small amount of time

‘ Yellow: We have had a strong burst

_ The link has improved and we are
only missing a few packets after the
original noise burst.
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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. 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

Connect these ?"' X

communicate with the Eiger
platforms

B

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.

;1 SEMTECH SX1272 Development Kit

(5 sx1272 Starter kit A )
File Action Tools Help
B F I-aal Moder:[LoRa | Fsk | reset [2) & Moni‘tur: on [oFF || @
Opens Registers window bfiags
3 ModeReady
. @ RuReady
Refresh all registers value T
Set Radio in LoRa or FSK @ Plilock
Connect or disconnect to the module A
i : . @ Timeout
—> Save Radio configuration @ Preamble
—> Load Radio Configuration ® HpeAddieiech
@ FifoFull
& FifoEmpty
@ FifolLevel
@ FifoOverrun
@ PacketSent
——> SX1272SKA Version @ PayloadReady
. . . @ CrcOk
—> Eiger Module Firmware Version 8 et
—> SX1272 Chipset Vgrsmn o TR
- Radio config file Sleep @ Standby
currently loaded ShT e
Synth. Rx Receiver
| version: 20.8eta2 | | Firmware Version: 2082 | || Chipversion: 21 | || Config File: - || | Connection status @

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.

SX1272 Development Kit
USER GUIDE

1 SX1272 Registers display oo i |
| Register Adde Addr | Value Register Addr | Addr | Value
[ ReaFito 0:00 | 020 | 000 |RegDioMapging! o0 |00 | 028
| RegOpMode | ot | | &1 | 008 |RegDioMapping2 | o1 | | 061 | Ded
| RegRest2 |02 | | 022 | 10 RegVersion | o2 | _ | o2 | 000
| RegRestz 0 023 | OFF |RegAgcRal et B3 | 00
= - | Sl ot o O
| RegRests 5 | eas | | 065 | Ded0
| RegFriMsb 006 | BES | ous | | 0x86 | 000 |
| RegFriid 007 | 00 | oe7 |07 | 00
| RegFriLsb 008 | 00 |RegTes28 () 068 | OcOF
| RegPaConfig 009 | EF RegTeat2d () | o6 | »E0
| RegPaRamp O0A | 319 |RegTemA | Ceth | egA | 000
| RegOen 0B | 37 |RegTes28 | xiB | B2E |RegTestB | o8 | e
'RegLna OOC | 020 | RegTesC | e4C | 000 | RegFormesTemp | ox6C | DeEB |
| RegFilalddPy 000 | 000 |RegTes2D 04D | 03 |RegTestsD | 6D | De1d
RegFifoTxBasefdde Ox0E | D60  RegTes2E | Ox4E | 00 |RegTestE | oxE | Oc2t |
RegF ifoRxBaseAdd G0F | 00 RegTesGF edF | OO0 | | ox6F | 007
RegFifoRxCurrentidds 0x10 | B0 RegTesti0 050 070 | Ox00 |
| RegiraFlagsMask Ox11 | 000 RegTes31 | oSt [0 iis_c'_:
| RegiraFlags |12 | B RegTe® [ |02 | o0
| RegRxMbBytes 013 | 10 RegTest33 (53 073 | 000
| RegRxHeaderCrtValueMsb | Cx1¢ | (x3 | RegTest34 0x54 | 74 | 000 |
| RegRxHeaderCntVauelsh | 0x15 | G4E | RegTeads | 55 | 075 | 000
: RegRxPacketCrtValueMsb | 016 | 00 RegTess6 | o6 | 076 | 000
RegRxPackelCefValuelsb  0x17 | (x00 RegTeat3? (%3] 077 | 00
| RegModemSiat 16 | OuF RegTes38 [ | 78 | oe00 |
| RegPitSnValue {019 | OF |RegTes3® [ 073 | o0
Inqmm | x1A | 325 |RegTesBA [ | 278 | Ded0 |
| RegRssivalue 1B | 27 |RegTes3s [ |78 | od0
| RegHopChannel | 0x1C | D1 |RegTest3C == O7C | DeD0 |
| Reodoncatr 010661 nepredd o0 506" o0 o0 |
| RegModemConfig? x1E AT RegTes3E Ox5E x7E 00
ilthgulb‘lm | IF | OFF | RegTestF [ | o7F | me00
Li‘

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.

v Test

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.

Pl SX1272 Starter Kit A )
File || Action ] Help
&« Modem: | LoRa | FSK | Reset | 3 lmlManilor:EON | OFF ] G
= , \

/ i flags

Refresh all [ limeout

. @ RxDone
registers value SRS

@ ValidHeader
Direct access to sub menu @ TxDore
@ CadDone

Opens Registers window e
@ CadDetected
Modem status

Indicates the Modem IRQ and Modem status __——>

& Modem clear

@ Header info valid

@ FRxongoing

@ Signal synchronized
@ Signal detected

Operating mode

") Slaep @ Standby

Indicates the Modem operating Mode ——>2] © S fx © Sy Tx

R Tx continuous
_) Rx Single CAD

Version: 2.0.Beta3 | Firmware Version: 2.0.84 | Chipversion: 21 | Config File: - | Connection status: &
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6.2.2 LoRa Common Window

;q‘ SEMTECH SX1272 Development Kit

(51 sx1272 Starter kit A oo i |
I File Action Help
5 I | 4> | Modem:[LoRa| FSK | Reset | 3 | Reg | Monitor:|ON | OFF
[ Common [1oRa
General irgflags )
| @ RxTimeout
R . 1 XO Frequency: 32000000 + Hz @ FRxDone
.l 1 =) He X0 input selection TCHO @ Crystal @ FayloadCreError
@ ValidHeader
[T wcttings 4 @ TxDone
" @ CadDone
PAD -3 Transmits on pin RFO
e g R @ FhssChangeChannel
S PA1 - Transmits on pin PA_BOOS @ CadDstscted
Low phate noise Tx PLL ON @ OFF PLL bandwidth 300000 a3 e
PA ramp: 40 »| ps 2 PLL low phase noise bandwidth: | 300000 = Hz 5 ot
Output power 2 + dBm Overload current protection ® ON OFF @ Header info valid
kozocisﬂwmvn PA_BOOST: @ ON OFF Overload current trimming 200 & ma @ FRxongoing
Fix settings 1 @ Signal synchronized
@ Signal detected y
AGC auto: 3 @ ON OFF
LNA bosst ON ® OFF Operaing mads 6
! Slesp @ Standby
D12 migping 4 Synth Rx ) Synth. T
DIOS | DIO4 | D02 | Cioz | DIO1 | DIO0 | Rx Tx
[ ModeReady ~| [CadDetected ~ | [CadDone v |[FresChangeChemel ~ ] (RuTimeout ~| [RxDone - Rx Single (1) CAD
| Version: 2).Beta? | Firmware Version: 2.0.B2 | Chipversion: 21 | Config File: - | Connection status: @& ]
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 IO 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

';: SX1272 Starter Kit A = )
File Action Help
5 i |9 | Modem: [LoRa FSK | Reset | ) | Reg  Monitor: [W OFF
T ] |
Settings (  IRG mask \ Imfiags
Spreading factor: [SF10 - Preamble length: |12 B symbois]| | R fmect ON @ OFF @ RxTimeout
P Rx done: ON @ OFF 8 [ixaoe
Coding rate: \m > Implicil header: ON @ OFF @ PayloadCrcError
B — T . Payload CRC error: ON @ OFF @ Vaiidiesder
Rxtimeost 2095104 s PaylesiCRC  ©ON ® OFF (R 4 K% g W Do
Tx done: ON @ OFF @ CadDone
Low datarate
o::mize.a 9 ON © OFF 1 CAD isié: ON @ OFf @ FhssChangeChannel
@ CadDetected
FHSS change channel ON @ OFF
Modem status
\ CAD detected: ON ® OFF
{ Rx header info @ Modem clear
2 T @ Header info valid
R sed valid Rx payl Number of by
2 :::getwoo:nt PLL Bmeout Fix payload CRC ccd:::; ?;: g 11;«:9!\-'«!“,.5 @ Rxon going
. 0 | 2 | Y . 0 @ Signal synchronized
Packet status - @ Signal detected
g | T | R (TR M| S Operating mode
0 0 0 0 -1310 -131.0
T ) T Seep  ® Sandby
HEXADECIMAL ASCII ) ) ) Synth. Rx ) Synth. Tx
BO B1 B2 B3 B4 BS BE B? B8 BS BA BB BC BD BE BF fEE1pY - raids - Sm - Lﬂﬂ gJ s B Rx *) Tx continuous
3 Tx Packets: 0 | R Single CAD
- Repeat value: 0
Version: 2.).Beta3 | “Firmware Version:  2.0.82 rcﬁp\tuiu; 21 |_ConﬁgF§e: n12?2:luvL_nR.|2.cfg_ B B _! Connection statu. @
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

;1 SEMTECH SX1272 Development Kit

6.3.1 FSK Menu

The FSK menu is organized around several windows allowing the user to set the radio step by step. The
detail 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.

’
Py SX1272 Starter Kit A

File Action | Tools | Hel

p
& | © Moddy Loka [FsK] Reset  Regf [ Moritor: ON |0FF | &

(ot

¥ ModeReady
@ RxReady
@ TxReady
@ PllLock

Refresh all
registers value

. . ® Resi
Opens Registers window N T:'m

@ Preamble

Indicates the Modem IRQ status __——>] ¥ Soaddresshatch
@ FifoFull

> FikEroly

@ FifoLevel

@ FifoOverrun

RSSI / Spectrum Analyzer

@ PacketSent
@ PayloadReady
@ CrcOk

\ @ LowBat

¢ Operaing mode
Seep @ Standby

Indicates the Modem operating Mode _—>1 @ gynih. Tx  © Transmitter

Synth. Rx Receiver

| Chipversion: 21 | ConfigFile: - | Connection status: & |

_I Version: 2.0.Beta2 | Firmware Version: 20,82

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

;1 SEMTECH SX1272 Development Kit

[ 5 sx12725tarter kit A [ESREE)
File Action Tools Help
& [ 4 Modem: LoRa .FSK._ Reset | [ &) Reg | Monitor: |ON | OFF | @
Common | Transmitter | Receiver | IRQ & Map | Packet Hander | Sequencer | Temperature
General I flags
RF frequency 915000000 =1 Hz J ModeReady
Fast hopping 1 ON @ OFF : :x:eadv
xReady
£800 =
s i @ Pllock
Eitrate fine tuning: 0 T
cm- «- 5005 =1 Hz J @ Timeout
f Moduiation ) @ Preamble
Modulstion ® FSK © 00K /- Synciddomss Mach
Modulation shaping: @ OFF @ FifoFull
ifoEmpty
Gaussian filter, BT = 1.0 AL
2 Gaussian fiter. BT =05 iz
e @ FifoOverrun
Gaussian filter, BT = 0.3
> < @ PacketSent
. @ PayloadReady
X0 Frequency: 3 32000000 + Hz @ CrcOk
X0 input selaction TCXO @ Crystal B Lowat
RC escillator calibeation , Ca.llbrale_; Opardiog mods
Battery management Sleep @ Standby
Low battery detector ON @ OFF Synth, Tx Teansemitte:
Low battery threshold tri -l
\a\- ry thres i [1_835 J vV ) Synth. Rx Recei
Version: 20.Beta2 | Firmware Version: 2.0.B2 | Chipversion: 21 | Config File: - Connection status: &
\

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.

It is 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

SX1272 Development Kit
USER GUIDE

f 75 SX1272Starter Kit A o s |
File Acion Tocls Help |
iF i | 4> Modem: LoRa [Fsk]| Reset |12 &)  Reg  Monitor ON OEE )
Cwmm Transmiter Flocamt[lﬂﬂl Mml PmHum|Somm |Tu|ur&m
Irg flags
@ ModeReady
@ RxReady
f Fower Ampldier — @ TxReady
@ PliLock
PAD -> Transmits on pin RFO 1
@ PA1 -> Transmits on pin PA_BOOST @ Rssi
@ Timeout
Low phase noise Tx PLL ON @ OFF ELEET
LF'f-ramp 'J Sy @ SyncAddressMatch
Outpt @ FifoFull
2 . dem 3 FifoEmpty
+20 dBm on pin PA_BOOST: @ ON OFF @ FifolLevel
@ FifcOverrun
Overoad cument prtection
@ ON OFF @ PacketSent
Ti 3 @ PayloadReady
. i @ CrcOk
P @ LowBat
PLL: 300000 Hz
PLL low phase noise: Hz
\ ) Sleep @ Standby
Synth. Tx Transmitter
Synth. Rx Receiver
Version: 2D.Beta? | Firmware Version: 2.0.82 | Chip version: | Cenfig File: - | Connection status: @

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

5 SX12725tarter Kit A Lol
I File Action Tools Help
& i | 49 | Modem: LoRa FSK || Reset A &) | Reg  Monitor ON [oFF ] @
Bandwidh [ ) faflacs
Rx filter bandwidth 1 10417 * Hz AFC aulo: 5 ON @ OFF Demoduator 8 ¥ ModeReady
AFC filter bandwidth: 50000 7S AFC autoclear ON @ OFF Bit synchronizer. @ ON OFF @ FxReady
Tl 0 i 00K @ TxReady
A [Clear
:g: o AFC e = | Theeshald type Peak x| @ Pillock
! FEI | RadJ 0 Hz .
o Peak threshold step: 0.5 + B @ Rssi
AGC aute: @ ON OFF A <
Bef Level 28 = 8 i Fixed threshold 12 s @ Timeout
ference Lev % 2 = e —
1 3 14 = O 6 =) &8 Pesk thresheld decr: | Txperchip - 3 Tonuniae
hresholc step ~| dB s ing: g —_— @ SyncAddressMatch
5 <l 48 Avg threshold cutoff
Theeshold atep 2 =] d Theeshold 1275 ST P 5 ~ @ FifoFull
Threshol¢ step: |11 % @8 Bty - @ Fifok:
b Value 0 aem [ = ey
Thresholc step 4 13 = d8 Timeout @ Fifolevel
R startuo control ;
- RSSI 0.000 ~ ms @ FifoOverrun
Thresholc step 5 L 5] &8 Restart Rx on collision ON @OFF 7 9
Preamble detetction ol lisaahaia 10 = Preamble 0.000  oms @ PacketSent
150N inres. -
Detection & 0N © OFF T ol 0000 S e @ PayloadReady
- Fox Restart [Fx Restart PLL @ CrcOk
Size 3 2 Tl byte . = Inter packet Rx delay: 0.000 + ms ® E
Error tolerance 10 + chip | Fxtrigge | Preamble -
Lna settings Operaling mode
Reference Threshold 1 Threshold 2 Threshold 3 Threshold 4 Threshold 5 g @ Standby
4 -103 -89 8 73 &0 49 > Pin [dm] o2
LNA boost ON @ OFF G1 32 G3 G4 G5 G6 Synth. Tx Transmitter
Gain Synth. Rx  ©) Recsiver
[ Version: 20.Beta2 | Firmware Version: 2.0.82 | Chipversion: 21 | Config File: - | Connection status: &
-

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

5 SX1272 Starter Kit A Lo -
File Adion Tools Help
5 Il | 4 | Modem: LoRa [FSK]| Reset | [ @) | Reg | Monitor. ON [OFF | &
G [T [ Recaver| IRQ & Map | Packet Hander | Sea [oespantins] )
[ i flags
| 3 ModeReady
@ PxReady
Device status @ TxReady
Bit Synchronizer ON @ PFlLock
e 1 B oo
i
perating ndby Pt
DIO settings 2 @ FPreamble
Preamble IRQ ON @ OFF @ SyncAddressMaich
DIO mapping @ FifoFull
DIOS: [oxow  ~] 3 FifoEmply
. FifoLevel
DIO%: [Loweat - ¢
‘ @ FifoOverrun
| FifoEmpty >
- 3 @ PacketSent
o2 Hofud ) @ PayloadReady
DIO™: FfoLevel - @ CrcOk
DI00 [ .,, @ LowBat
Clock out Operaiing mode
e 4 [oFF v He ) Sleep @ Standby
Synth. Tx () Transmitter
Synth. Roc Receiver
Version: 2.0.Beta2 | Firmware Version: 2.0.B2 | Chipversion: 21 | Config File: - | Connection status: &

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

51 SX1272Starter Kit A [ESTEEE)
File Action Tools Help
5 bl | | Modem: LoRa [FSK| Reset | (3 &) | Reg | Monitor ON [OFF| @
Cmmun lTprﬁta[ﬂmu] IRG & Map| Packet Handler Semencu'l Temperature
e ] T o N = Irq flags
Diata mode: Facket - Address based fiitering. @ OFF hiode fiode or Broadcast
L ~ 2 J ModeReady
Preamble size 3 = bytes  Node sddress (00 @ RR
Auto restart Fix mode [ON, wat for PLL to lock. - Broadeast address = [ 000 @ Teendy
Preamble polarity & OxSA (x55 DC-fres: @ OFF Manchester Whitening @ Fillock
Sync word 1 @ ON OFF CRC calculation @ ON OFF @ Rssi
FIFO fill condition: @ Sync address Alvways CRC auto clear: @ ON OFF @ Timeout
Sync word size: 4 B bytes  CRC polynom BM @ CCITT & Preamble
SyncAddr h
Sync word value 01-01-01-01 Tx start condition: Fifolevel @ FifoNotEmpty e et
Packe format @ Variable ) Fixed FIFO Thresheld 5 2 W el
3 FifoEmpty
Paylosd length: 1 [ w01 bytes |0 H N FF
ome 0 @0 @ F ol
10 Home Power frame: ON @ OFF @ FifoOverrun
Beacon ON @ OFF @ PacketS
Packet 2 Device status @ PayloadReady
Preamble Sync | Length NodeAddress  Message Bit Synchronizer ON @ CreOk
55-55-55 01-01-01-01 00 Dava mode Packet @ Lowat
Operating mode: Standby
Message pe 4 Operatng mode
3 HEXADECIMAL Ascil Cortrd - ) Sesp @ Standby
Start Log | lFiI-J FIFO |
Synth. Tx Transmitter
Synth. Fx (D) Receiver
Version: 2).Beta2 | Firmware Version: 2.0.82 | Chipversion: 21 | Config File: - | Connection status: @

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
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@ TaRasty
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Fregrbie
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B GyrcissresMans
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[Te— - @ Filelewel
To Fix s Fo = @ Folverna
2 T Segunce OFF = ®
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¥ -
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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
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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 How to...

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:

s ~

-

Vemaes T8 0emal | Freemers Vewe 101 | O veman 25

| b P it T Lihal by

Set the frequency: 915,000,000 Hz J

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

| Setthe Spreading Factor

Set the Coding Rate

Set the Bandwidth ‘

=

| Optimize transmission for Low
w Datarate OFF (mandatory for SF11

and SF12 with BW=125KHz) |
o J

P

Set the Payload

- J

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”.

Revision 1.1 — May 2014
©2014 Semtech Corporation

Page 38 of 48

www.semtech.com




7]
p,SEMTECH

SX1272 Development Kit
USER GUIDE

WIRELESS, SENSING & TIMING PRODUCTS I

On the Reception side, the principle is exactly the same. We first need to set the basic radio parameters:

P DOLIT7 St i
TR
G Medem e By Mantas | ON
"
——
X0 P
Sany O e ————
P
Ty
P o
e “ -
e = -
<20l o o P .
o
¥ we
et wo
ey
o [ =2
Aromcmats B Catinn e e LS
e T T =y e T T Civg varmany Canfay Fine wiIThihs Lehaloly

Set the frequency: 915,000,000 Hz W

\

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

AN J

Set the Spreading Factor

,,,,,,H Set the Coding Rate ]

|| Set the Bandwidth

F;\
B 5
. Optimize transmission for Low datarate

OFF (mandatory for SF11 and SF12)

s ‘ Enable the payload CRC check

AN J

( 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

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

‘ Set the frequency: 915,000,000 Hz J

—

7 T3 e

Fin dem  Teen by
A Mt Lot [P Best D 3 Mew  Mester 0N | 0N

L Set the bitrate: 19,200 bps

Comron | Toprwntten | Fanmey | PG 4 Vi | Pt b | Semarcw | g

P e = —— I} —

- = — —7:( Set the Frequency deviation: 50,000 Hz

J

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.

L bt '_",:J Set the preamble size: 5 l
s - T ;:J Set the preamble polarity: 0x55
j Set the Sync Word size: 4
I RS J
jL Set the Sync Word: 0x69- 0x81-...
Trme e i | O e on %) 3 Set the packet length: variable |
o R D : S b | Set the payload: OXA1-0xA2-...
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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.

Ve

Tx Packets: Indicates the number of |
packets sent

. e
( et the Device in Transmitter Mode
=1 | N
| — A small control window appears
e et —__ allowing the user to set the number of
packets to be sent. Setting the value

to ‘0’ will make the device transmitting
| indefinitely. )
o /!

To start sending packets, simply click on the “Start” button.
7 THLITZ Sharter KA o f—

:-—I—:l-—n- Func | 405 4 b, '“"‘"" e L Ve '\‘

- Notice the green LED indicating when

= a packet is sent
..... J
.
[r— Ty Longih  Mobe Abbews  Messmp O J
S L N
‘*’*f*f‘ Press “Stop” to stop sending packets

[ ———T T} | Cwpvemen 11 | Cofig e sl ke fiboly | Comsiessann B \ J

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.
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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:

;1 SEMTECH SX1272 Development Kit

.

Set the frequency: 915,000,000 Hz

7 TN0I7 e 2

Fir Adem e iy
A Mo Lals P et ] 3 Rey  Messase | 0N 0N

t the bitrate: 19,200 bps

BF banare Ao ~ P — i —

b Set the Frequency deviation: 50,000 Hz

Wersion 200etal | Femmaws Vorses 1087 Chpresem 11 | Comhghie - Comection dmes @

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

[ Set the Rx Bandwidth: 100,000 Hz \

B 2 e 12

5 1 > St L [15] e 8 3 e ] ,,/;j;:::::fi?—j""”""""'/ J Set the AFC Auto: ON
- 1 Setthe AFC Auto clear: ON

.

Commen | Lt Freme | 101 Mg | P e |

/

% Set the Frequency deviation: 50,000 Hz J

| Set AGC Auto: ON
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To finish, the user must simply set the packet handler parameters as in Tx:

;q‘ SEMTECH SX1272 Development Kit

Set the preamble size: 5

A
J

7 DT e A . -_..)'-_,:

Fin A Tesh bl

W B Medes ofy 1| Bee 3 ey

~

e m— = _ ] a1 Set the preamble polarity: 0x55
- ;;;77ff;:£;ff-j Set the Sync Word size: 4

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

e

| Set the packet length: variable

4 Press “Start” to start receiving packets

N J \ J

| set the Device in Receiver Mode
\\:“M- L y

The received payload is displayed here W [ Number of packet received

J

Voo 20 0ta | Frmmers Varsen, 1800 1 {‘L.\.— Bl | ConiyPie sdiThis Py

-

N J
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... 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.

[ 7 2027 e s
Fle Acton Help el -
5 e & Moterm Lofa FSX | Reset | ) | Reg | Menitor ON | OF |
Comman | LsFRa
Semngn A mm
Sereadeg facir  $F10 - Proarvbie langh |12 oymicly || B—t
Codeg e o5 - ipht asder ON @ OFF e
e = = T il Pryiosd CRC emer
Rubreo 209004 Paytosd CRC ON @ OFF shinince
Lo Gater wie -~ - —
. ®ON O OFF AD dove
FHSS change chaseel
CAD Gutmcrad
P heacer ohc
e e - M-
[ ° ° «
Pachet vistas
Somerr | e | Maml eamae Pwmislt S
-] mo : 1]
Mesasoe
HEXADECIMAL AscH
B2 L B2 B3 B4 BR B4 BT BA OBD BA BB BT BO MK AP L ]
Verson: 108etal | Furnware Verien: 100 | Chpveniom 21 | Config Fie wdITke-LoRal oy

L B
%
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@ PuTimeot
@ PRuliow
@ PrrossCrofmo
d VilhaHmader
@ TaDerw
@ CatDore
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Mosiem st
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@ Header inko vald
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4 Sgrel deiecied
Oparatig mods
£
Syeeh Bx

Re .
Pix Seghe

Sy
Syth Ta

Teecossia || -

(=

| Conmection satur: @

It is also possible to set the device in Continuous
receiving the packet sent from the transmitter.

Rx

-
Set the device in
continuous TX mode

mode. In this mode, the device is continuously

i SX1277 Saarter Gt A

Fie  Adwn  belp

Commen | LoFa
Setrga

Soresdng ety |10
Codeg rae e

IR RS
L 108504

Low datarwe
cpamze

Fix huacier whc

Pachet sistn

Uaara

Flecerowd vahd
Fapde court

Comvent bopgng  Pacerved vakd
chareal iacket count

Veruoe: 208etal | Famvwars Voo 1082

Preseriie lorgh

gt header

Payiont lang !

Pyt CRC

PLL et

B0 BD RS RO B4 BE B4 BT SR BB A B BC B BE T

address

| Chipversion: 11

& bl 9 Medow: Lofs P Reset | Meg  Monmgee | ON | OFF | 4

ON & OFF

ON & OFF

Fix prylost CRC
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Yaiiiy
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Fia peyiosd
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® OFF
® OFF
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| Connecton atus &
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Revision 1.1 — May 2014
©2014 Semtech Corporation

Page 44 of 48

Ve
Set the device in
continuous RX mode

www.semtech.com




|

SX1272 Development Kit
p,SEMTECH elopment Kit
WIRELESS, SENSNG & TIMNGPRODUCTS

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.

ssessssel
4 <302
£
a|
i

]
k]
|
i
- e e

Mosem eatn
e il § Moden clesr
@ ende irke
] . oud Lo o b
s wout | Rox paylond CRC | Fix vt - ® Fuongung
a - @ Sorsl pyrohvoraed
vatan @ Sl demcied
T s duabfer | Racarend pacher arent RS
- cheicout | sddwa S 2 s ] Oy mode
0 o mo
oo wckat Con S
HADECIMAL ASCH et Syl Ta
»(. ¥ cn NA BB BC B2 ML AT = — o) &
N R T
- »
> Rufingls 1) CAD
Pogurt gk o
. o
Versor: 208eta] | Frmmere Version: 2084 Owpveon 21 | Conbyfie sdIThis-Lofal.dy | Conrmcton tatws @

Start the Logging of the transmitted or received packets

N J

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

f p: Packet Log Li.!_h!&‘
Log corkrl In FSK mode, the packet logger allows to the user to only log a
Max samples: 0 limited amount of packet (indicated by the value “Max Samples”).
Then, when the packets are being transmitted or received, the
[(Bowe.] [LSet.) number of desired packets will be logged in the file selected.

(S ket tog settings P ) Ir_1 LoRa mode, the packet logger is_ enabled or
. disabled. Once enabled, all transmitted or received
| oo O Crt — . packets will be logged in the selected file until the

Fleoy o\ s%122 Lo Feidion FEETT packet logger is disabled.

e Append to current file

0 Sfoner e serhiy 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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