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1. Introduction

1.1 What is LM502 LoRaWAN End node

The LM502 is a general LoRa Wireless Communication module, with integrated LoRa Radio
Transceiver, SX1262 LoRa Modem and a 32-Bit RISC MCU CY8C4147AXI-S445 from Cypress. The
MCU uses ARM Cortex MO0+, with 48MHz operation frequency. The LoRa Radio Transceiver has
continuous frequency coverage from 150MHz to 960MHz. The LoRa Modem supports LoRa

modulation for LPWAN use cases and (G)FSK modulation for legacy use cases.

LM502 use the newest LoRa Modem S$X1262 which provide high transmit power for ultra long

range, ultra low power communication for LPWAN application.

LM502 can achieve a high sensitivity of over -140dBm and the maximum transmit power is
higher than +21dBm. This makes it suitable to be used in long range LPWAN and have high
efficiency.

LM502 is provided with ready to use LoRaWAN Modem software. Developers only need to use AT

Commands to control the module so to join the LoRaWAN network.
The LM502 also includes programmable and reconfigurable analog and digital blocks with flexible

automatic routing. Developer can use the rich I/Os to connect to their sensors and provide a low

cost / low power consumption / small size LoRaWAN End Node solution.

1.2 What is LM502 Demo Board
The LM502 demo board is a breakout board for LM502. It helps developers to rapidly evaluate
the features and performances of LM502 and help to develop the software of LM502.

The LM502 demo board is 3.3v I/O base module. It can be powered by micro USB port or DC port.

LM502 22dBm LoRaWAN End Node User Manual 4/57
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The LM502 has a built-in STM32 chip with pre-load DAP-LINK firmware. Use can use the micro
USB port to flash new firmware to LM502 or connect to the UART interface of LM502 by

DAP-LINK.

1.3 Specifications
Micro Controller:

>

vV V V VY

Cypress CY8C4147AXI-S445 MCU
ARM Cortex MO+

Flash:128KB

RAM:16KB

Clock Speed: 48Mhz

Absolute Maximum Ratings (For LM502):

>
>
>

VCC: -0.3~3.9v
I/0 pins: -0.3v ~ 3.9v
RF Input Power: +10dBm

Common DC Characteristics (For LM502):

>

vV V V VY

Supply Voltage: 1.8v ~ 3.7v

Operating Temperature: -40 ~ 85°C

Deep sleep power: 3.4 uA

TX:112mA @22dBm

I/0 pins: Input High: > 0.7x VCC, Input Low: <0.3 x VCC

LoRa Spec:

>

VV VY VYV V V VYV V VY

Frequency Range,

v Band 1 (HF): 862 ~ 1020 Mhz

or

v Band 2 (LF): 410 ~ 528 Mhz

LoRa Chip: sx1262

170 dB maximum link budget

Max +22 dBm - 100 mW constant RF output

Low RX current of 4.6 mA

Programmable bit rate up to 62.5 kbps LoRa.

High sensitivity: down to -148 dBm

Built-in bit synchronizer for clock recovery

Low RX current of 10.3 mA, 200 nA register retention.
Automatic Channel Activity Detection (CAD) with ultra-fast AFC
High Stability TCXO oscillator

LoRaWAN 1.0.2 Specification
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1.4 Features

v

NN N N N N T N N N N N N A

Small footprint: 20 mm x 27.5 mm x 2.5 mm.

48-MHz ARM Cortex-M0+ CPU

LoRa Radio and LoRa Modem via SX1262

8-Channel DMA engine.

Low power consumption

Embedded 12-bit 1Msps SAR ADC

SPI, 1x12C, 2xUART, 1xSWD

3xADC, 1xCOMP.

Baud rate configurable

LoRa™ Modem

Preamble detection

FSK, GFSK, MSK and GMSK modulation
Open source hardware / software
Available Band:433/868/915/920 Mhz
External Antenna via I-Pex connector
ANT on SMD pad

1.5 Applications

v

AN NN

LM502 22dBm LoRaWAN End Node User Manual
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Home and Building Automation
Automated Meter Reading

Industrial Monitoring and Control
Long range Irrigation Systems, etc.
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1.6 Pin Definition

ADC_INT

ADC_IN2

ADC_IN3
P6.0

P6.1

P6.2

P6.3
UART_RX1
UART_TX1

SIRRREEREREEINE

SWD._CLK
UART_TX2

SWD_DATA
P3.6
P3.7

UART_RX2
12C_SCL

P7.0
P71
P7.2

VCC
VCC
GND
EXT_RESET
P0.7
UART_RTS
SCAN
P03
P0.2

Pin Mapping:
Pin No. Signal Direction Function Remark
Directly connect to main power
1 VCC(2.9V) | OUTPUT VCC
for board

2 PAO In/Out Directly from STM32 chip Used as ADC in LSN50 image
3 PA1 In/Out Directly from STM32 chip

Directly from STM32 chip, 10k pull | Used as UART_TXD in LSN50
4 PA2 In/Out

up to VCC image

Directly from STM32 chip, 10k pull | Used as UART_RXD in LSN50
5 PA3 In/Out

up to VCC image

Directly from STM32 chip, 10k pull
6 PB6 In/Out

up to VCC

Directly from STM32 chip, 10k pull
7 PB7 In/Out

up to VCC

Directly from STM32 chip, 10k pull
8 PB3 In/Out

up to VCC

LM502 22dBm LoRaWAN End Node User Manual
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PB4 In/Out Directly from STM32 chip

Directly from STM32 chip, 10k pull

10 PA9 In/Out

up to VCC

Directly from STM32 chip, 10k pull
11 PA10 In/Out

up to VCC
12 GND Ground
13 VCC(2.9V) | OUTPUT VCC
14 Jumper Power on/off jumper
15 PA4 In/Out Directly from STM32 chip
16 NRST In Reset MCU
17 PA12 In/Out Directly from STM32 chip
18 PA11 In/Out Directly from STM32 chip
19 PA14 In/Out Directly from STM32 chip
20 PB13 In/Out Directly from STM32 chip
21 PB12 In/Out Directly from STM32 chip
22 PB15 In/Out Directly from STM32 chip
23 PB14 In/Out Directly from STM32 chip
24 PA13 In/Out Directly from STM32 chip
25 PA8 In/Out Directly from STM32 chip
26 GND Ground
27 +5V Out 5v output power
28 LED1 Controlled by PA8

BOOT Configure device in working mode
29
MODE or ISP program mode

30 NRST In Reset MCU

1.7 Software Change log
This section is for the pre-load software in LM502

1.8 Hardware Change log
LM502 v1.0:

LM502 22dBm LoRaWAN End Node User Manual
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Default use to turn on/off LED1
in LSN50 image

Controlled by PB5(Low to
Enable, High to Disable)

Blink on transmit
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1.9 LM502 Demo Kit Introduction

The LM502 demo board is a breakout board with LM502 pre-load. The demo board provides a
rapid way to user to evaluate the feature of LM502. The demo board can be powered by 12v DC
or USB port. The USB port of LM502 demo kit will be shown as one program port and one CDC

port in computer, the program port is for flash firmware and CDC port is for serial access to
LM502.

LM502 22dBm LoRaWAN End Node User Manual 9/57
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2. Use the stock firmware

2.1 How it works?
LM502 is shipped with pre-load LoRa Modem software. User can use AT-Command to configure
the module to join the LoRaWAN network.

The AT Command User Manual is here: LM502 AT Command User Manual.

Below are some examples for how to use the AT commands. We test it with the LM502 demo
board.

2.2 Install virtual CDC serial port for LM502 demo board

The LM502 demo board has a built-in DAP-Link interface. User can connect the LM502 UART
interface via USB cable and this DAP-Link interface. User need to install the CDC driver from this
link: http://www.dragino.com/downloads/index.php?dir=LM502/drivers/&file=CMSIS DAP.inf

2.3 Send an AT Command to LM502
If the DAP CDC install correctly, user should see below screen shot:
2 eEsEs
THHE  EBER) BBV EEH)
=5 B E HEI® B &S
4= edwin-PC

:» 8 Bluetooth FAEREWIERE

> IDE ATA/ATAPI £25155

:» -&¥ Jungo

> [ aEs

by REEIERIEE

> b

T (COM # LPT)
"5 CMSIS-DAP CDC (COM34)
> 18 TTEhl
R
o ea
> ) RS
PN N
b EE. LTRSS
> Pl B HaE
b § EES R
> X BEiaE
a i FUEEEE
-m¥ Bluetooth BE(RFCOMM MY TDI)

Bluetooth & (-~ AEE)
Cisco AnyConnect Secure Mability Client Virtual Miniport Adapter for Windows x64
-WF Intel(R) Dual Band Wireless-AC 3160

LM502 22dBm LoRaWAN End Node User Manual
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Configure Putty for serial access.

PuTTY Configuratiol

Category:
I Session Basic options for your PuTTY session
TE' 3 Foglging Specify the destination you wart to connect to
= Temminal —
Keyboard Serial line Speed
- Bell Com34 115200
- Features Connection type:
Nindow Raw Telnet Rlogin SSH @ Seral
i Appea@nca Load, save or delete a stored session
i i~ Behaviour
.. Translation Saved Sessions
i [ Selection I
_ - Colours Default Settings | o |
| Save |
| Delete |
Close window on exit:
Always Mewver @ Only on clean exit
| About | | Help | Open ] | Cancel

Baud Rate: 115200.

And after access, user can see the output from LM502:

LM502 22dBm LoRaWAN End Node User Manual 11/57
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3. Prepare LoRaWAN network
Most examples used below are based on LoRaWAN protocol. Before doing the testing, we need
to set up a device in LoRaWAN server for LM502.

This section is an example for how to set up a LoRaWAN device in the TTN LoRaWAN Network.

Below is the network structure, we use LG308 as LoRaWAN gateway here.

LM502 in a LoRaWAN Network

\\
€> \/‘ I'iﬁ'.t":‘?f

LM502 LoRa Sensor Node LG308 TTN LoRaWAN Server

LoRaWAN Gateway

The LG308 is already set to connect to TTN network . Below is the set up photo for LG308. It

generates a LoORaWAN network in our office and our industrial area.

So what we need now is only add the device to the TTN, with the OTAA Keys from LM502
Step 1: Create a device in TTN with the OTAA keys from LM502.
Each LM502 is shipped with a sticker with the worldwide unique device EUI as below:

LM502 22dBm LoRaWAN End Node User Manual 12 /57


http://www.thethingsnetwork.org/
http://www.dragino.com/products/lora/item/140-lg308.html
https://www.thethingsnetwork.org/

www.dragino.com

-
Lj orRAGINO L&
DEV ADDR: 01818548
5 DEV ELT:

A840410001818548
PP ELT: B
APP KEY:
APPSKEY:
NETSKEY:

User can enter this key in their LoORaWAN Server portal. Below is TTN screen shot:
Add APP EUl in the application

Y " "
‘ THETHINGS CONSOLE Applications ~ Gateways  Suppol

Applications > £ dragino_test_application1

documentation

Application 1D dragino_test applicationl
Description atestapplication for Dragino
Created 2yearsago

Handler ttn-handler-eu (current handler)

APPLICATION EUIS © manageeus
¢ = 7083D57EFR@0 4618 g
© = 3F77ADE3 6BCAABES ]

Add APP KEY and DEV EUI

N THETHINGS CONSOLE
ETWOR

| THE THIN O e Applications ~ Gateways  Suppol

Applications » © dragino_test application] > Devices

REGISTER DEVICE bulkimport devices

Device ID
This is the unique identifier for the device in this app. The device ID will be immutable.

80

Device EUI
The device EUI s the unique identifier for this device on the network. You can change the EUI later.

»% A8 40 41 00 01 81 85 48

App Rey
The App Keywill be used to secure the communication between you device and the networic

s 57 4E 37 E6 8A EC FC CD B3 B9 3D 87 A9 3B 48 2C

App EUI

3F 77 AD E3 68 CA AB 65

After above settings, we have an OTAA device for LM502 in TTN.

LM502 22dBm LoRaWAN End Node User Manual 13 /57
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4. General Examples

4.1 Use AT Command & OTAA to Join LoRaWAN network

This shipped LM502 has a pre-installed the firmware which support LoRaWAN 1.0.3 protocol.
Developer can use their familiar micro controller as the main MCU and use the LM502 as
LoRaWAN module. The external mcu control LM502 via AT Commands for LoRaWAN transmission.

System structure is as below figure.

In this example, we use Computer to simulate the micro control to send AT Commands for

LoRaWAN communication.

LM502 with external MCU in a LoRaWAN Network

LoRaWAN .
\ O 4 THE THINGS
L L NETWORK
oRa

)
LG308

@
L
LoRaWAN Gateway

Sensors

External-MCU

TTN LoRaWAN Server

Test set up:
v" LoRaWAN Network. (How to Prepare LoRaWAN Network?)
v LM502-Demo-Board with AT Command works in PC (How to use AT Command?). Photo is as

below

LM502 22dBm LoRaWAN End Node User Manual
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AT Commands:
AT+CRESTORE
AT+CJOIN=1,1,10,8

AT+DTRX=0,0,10,0123456789

Serial Output in LM502 console:

LM582:"# AT+CJOIN=1,1,18,8

0K

LM582 =™}
[19573]==%x= UpLinkCounter= B swx=xx

[19584]TX on freq 868360008 Hz at DR 5| —» jOIn request

[19593]5tart to Join, nb_trials:48
[12657]txDone
[24727 JrxDone
+CJOIH:DK

[24737]Joined

[24741]x%%x% UplinkCounter= 0 *x=xx
[24745]TX on freq B67100088 Hz at DR BI
[25912]txDone

[27143]rxTime0ut

[27945]rxTimeOut

—— join success

DK+SENT : 81
AT+DTRX=6,8,108,0123456789

DK+SEN
D:85

LH582 :™#

[51745 ] ==%xx UpLinkCounter= 1 xx#xx
[51749]TX on freq 868100008 Hz at DR 0 |
[538792]txDone

[54311]rxTime0ut

[55245)rxDone| ——3 receive data success
0K+SENT - 81

[55254]receive data: rssi = -26, snr = 11, datarate = 3
rx: port = 2, len = 4

8211 8x11 8x11 Bx11

OK+RECU:81,02, 64 fi1111111] —> data

LM502 22dBm LoRaWAN End Node User Manual
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Screen Shot in TTN- Device Page:

‘\\THETHlNGs CONSOLE
NETWORK COMMUNITY EDITION

Applications

APPLICATION DATA

uplink  downlink
Filters
time counter
LM502 receive 16:31:12
success and reply
16:30:03 2

downlink «—— [¥] 16:31:09

[£] 16:30:00 1

16:30:58

uplink / -
\ [+] 16:29:33 0

join request «—— D 16:30:35

arduino-Im502-otaall

Devices ﬁ; otaa-test
activation ack error
port
2 appid: arduino-Im502-otaall

Screen Shot in TTN-Gateway-Traffic Page:

‘w\ THETHINGS CONSOLE

W ORK COMMUNITY EDITION

Gateways

GATEWAY TRAFFIC °

uplink  downlink join
time frequency
[4] 16:30:03 868.5
downlink [7] 16:30:01 869.525
16:30:00 868.1

uplink — |Z|
\Bm 29:33 867.1
join success «— |:| 16:29:31 868.3
join request +— [7] 16:29:27 8683

Video Demo:

& eui-a840411bc540aaaa

0 payload: [not provided)
2 confirmed payload: 11111111
10 payload: 0123 45 67 89
2 payload: 11111111
10 retry payload: 00
devaddr: 26 012072
Traffic
x
mod. CR datarate airtime (ms)
lora 4/5 SF12 BW 125 1155.1
lora 4/5 SF9 BW 125 164.9
lora 4/5 SF12 BW 125 1318.9
lora 4/5 SF12 BW 125 1155.1
4/5 SF7 BW 125 719
4/5 SF7 BW 125 617

Data

appeui: 007D2BC7A19F 7F 23

cnt

2

o

-

o

Applications ~ Gateways  Support

Overview Data Settings

Il pause @ clear

deveui: D8 96 EO FF 00 0002 40

Applications  Gateways Support
Overview  Traffic  Settings
Il pause W clear

devaddr: 26012072 payloadsize: 12 bytes
devaddr: 26012072 payloadsize: 17 bytes
devaddr: 26012072 payloadsize: 18 bytes
devaddr: 26012072 payloadsize: 14 bytes

appeui: 007D2BC7ALGF 7F 23 deveui: D8 96 EO FF 0000 02 40

»

LM502-Tutorial-1---Use AT Command to join LoRaWAN via OTAA
Link: https://youtu.be/xqUK-j4lGcE

LM502 22dBm LoRaWAN End Node User Manual
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4.2 Use AT Command & ABP to Join LoRaWAN network
The set up for this example is the same as the OTAA example as above. The difference is that
there is no OTAA join. The LM502 will set uplink directly.

Test set up:
v" LoRaWAN Network. (How to Prepare LoRaWAN Network?)
v LM502-Demo-Board with AT Command works in PC (How to use AT Command?). Photo is as

below

N VSN

AT Commands:

AT+CRESTORE
AT+CJOINMODE=1

AT+DEVADDR=XXXXXXXX
AT+DTRX=0,0,10,0123456789

LM502 22dBm LoRaWAN End Node User Manual 17 /57
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Screen capture in LM502:
LH5B82:™# AT+CJOINMODE=1
0K
LM502:™# AT+DTRX=0,0,10, 0123456789
OK+SEN
D:os
LM502:™#
[9422y]#%x%* UpLinkCounter= @ ssseex .
[94235]TX on freq 868100000 Hz at bR 8] — Uplink
[95565 ] txDone
[96797 IrxTimeDut )
[97731]fzbene | — receive data success
OK+SENT: @1
[97740]receive data: rssi = -27, snr = 11, datarate = 3
rx: port = 1, len = 4
ax11 8x11 8x11 ex11
OK+RECU: @1, 01, 84,11111111 | ——» data
Dataflow in TTN device page:
X plicatior eway Supk
.\ P&E‘qu‘?é ccc?/luusn?vl;ignmml Applications Gateways Support
Applications arduino-Im502-abp11 Devices 3;\_) Im502-abp Data
Overview Data Settings
APPLICATION DATA Il pause W clear
uplink downlink activation ack error
Filters
time counter  port
B 16:37:47 1 0 payload: [not
LM502 receive
success and reply N
16:38:55 1 appid: arduino-Im502-abp11
downlink +—— E 16:38:52 1  confirmed payload: 11111111
uplink 4—5 16:37:44 0 10 etry payload: 0123 45 67 89
v 16:38:39 1 payload: 11111111

Traffic screen shot shows in the TTN --> Gateway:

N olications eways  Sup
‘ II!ETTxlloNﬁﬁf SﬂﬂfN?TEEED‘TKON Applications Gateways  Support

Gateways Q eui-aB40411bc540aaaa Traffic

Overview Traffic Settings

GATEWAY TRAFFIC

uplink  downlink join X Il pause @ clear
time frequency mod. CR datarate airtime (ms) ent
E 16:37:47 868.1 lora 4/5 SF12 BW 125 11551 1 devaddr: 26011911 payloadsize: 12 bytes
downlink El 16:37:45 869.525 lora  4/5 SF9 BW 125 164.9 0 devaddr: 26011911 payloadsize: 17 bytes
uplink \ |z| 16:37:44 868.1 lora 4/5 SF12 BW 125 1318.9 0 devaddr: 26011911 payloadsize: 18 bytes

Video Instruction: LM502-Tutorial-2: Use AT Command & ABP to join LoRaWAN
Link: https://youtu.be/-Pk2SMQLVMO

LM502 22dBm LoRaWAN End Node User Manual 18 /57
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4.3 Arduino & OTAA to Join LoRaWAN network

This example is basically similar with the example of AT Command OTAA example. But we use

Arduino here (as external MCU) instead of Laptop.

LM502 with external MCU in a LoRaWAN Network

Sensors

o
LoRaWAN

))) vf THE THINGS

LoRa NETWORK

LG308
LoRaWAN Gateway

TTN LoRaWAN Server

Test set up:

v" LoRaWAN Network. (How to Prepare LoRaWAN Network?)

v' LM502-Demo-Board with Arduino UNO connected. Photo is as below. The Arduino Sketch
code is here:

LM502 RX1 <----> UNO D3
LM502 TX1 <----> UNO D1
LM502 GND <----> UNO GND

Notice: The UNO 5V 10 is now connecting to LM502 3.3v I/O. this example is ok for short time
test but don’t use it for long term. For long term connection, please use a level shift between two

boards.

LM502 22dBm LoRaWAN End Node User Manual 19/57
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Upload code to Arduino:

ein(115200) ;
=2in(115200) ;
whi (!Seriall)

Check Arduino output for Join dataflow(Baud Rate: 115200):

LM502: "#
[1838412]%*%%k UpLinkCounter= 0 skikk

[1838423]TX on freq 868500000 Hz at DR 5|— join request
[1838433]Start to Join, nb_trials:48

[1838497] txDone
[1843567 |rxDone
+CJOIN:OK
[1843577] Joined

——= join success

[1843581 ]k UpLinkCounter= 0 sekiokk

[1843585HTX on freq 867300000 Hz at DR 5|— uplink
[1843644] txDone

[1844663] rxTimeOut

[1845676]rxTimeOut

OK+SENT: 01

AT+DTRX=0, 0, 10, 0123456789
OK+SEND: 05

LM502: "5

[1883518] sk UpLinkCounter= 2 sekiok
[1883523]TX on freq 868500000 Hz at DR 5
[1883586] txDone

[1884631 J[rxDone] ——s receive data success

OK+SENT:01
[1884640]receive data: rssi = -51, snr = 14, datarate = 5
rx: port = 2, len = 4

0x11 0x11 Ox11 Ox11

OK+RECV:01, 02, 04,]11111111|— data
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Check device dataflow on TTN:

ﬁ I’!ETT':"“C!‘!G‘E quuus,,‘%l;immw Applications Gateways Support
Applications arduino-Im502-otaall Devices %; otaa-test Data
Overview Data Settings
APPLICATION DATA Il pause M clear
uplink  downlink activation  ack error
Filters
time counter port
09:47:32 3 [} payload: [not provided]
LM502 receive
success and reply firmed
09:48:40 2 comtned sppid: arduino-Im502-otaall
downlink 4—E 09:48:39 2 confrmed  payload: 11111111
E 09:47:31 2 10 payload: 0123 45 67 89
v 09:48:25 2 shedued  payload: 11111111
4 fload
——— /E] 09:47:01 1 10 payload: 012345 67 89
E 09:46:51 0 10 payload: 00
join request «— [1] 09:47:54 devaddr: 26 012AF0 appeui: 007D2BC7A19F 7F 23  deveui: D896 EO FF 00 0002 40
Check gateway — traffic on TTN:
‘\\ I'!ETTrlg“RGf CCOOMEHSN?'I;EED‘”ON Applications Gateways Support
Gateways o eui-a840411bc540aaaa Traffic
Overview Traffic Settings
GATEWAY TRAFFIC
uplink  downlink join X Il pause i clear
time frequency mod. CR datarate airtime (ms) cnt
E 09:47:32 867.7 lora 4/5 SF7 BW125 412 3 devaddr: 26 012AF0 payload size: 12 bytes
downlink E 09:47:31 8685 lora 4/5 SF7 BW125 515 0O devaddr: 26 012AF0 payloadsize: 17 bytes
uplink ——— [*] 09:47:31 8685 lora 4/5 SF7 BW 125 515 2 devaddr: 26012AF0 payload size: 18 bytes
\ E 09:47:01 868.3 lora 4/5 SF7 BW125 515 1 devaddr: 26 012AFQ payload size: 18 bytes
E 09:46:51 8673 lora 4/5 SF7 BW125 46.3 0 devaddr: 26 012AF0 payloadsize: 14 bytes
join success +—— D 09:46:50 868.5 4/5 SF7 BW125 1.9
join request «—— D 09:46:46 8685 4/5 SF7 BW125 61.7 appeui: 007D2BC7 A1 9F 7F 23 deveui: D896 EO FF 00 00 02 40

‘

Video: LM502-Tutorial-3: Arduino & OTAA to Join LoRaWAN network

Link: https://youtu.be/OIVXXyiuTHO
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5. Upgrade Firmware to LM502

User can upgrade the firmware for LM502 for bug fix, change frequency bands or new feature
added. There are some pre-compiled firmware which can be found at
https://github.com/dragino/LM502/tree/master/Release

LM502 has a SWD interface which is used for upgrade firmware. User can use DAP-Link tool and

PSOC programmer to upgrade firmware to LM502.
The LM502-Demo-Board has a build-in DAP-Link which connects to the LM502 SWD interface.
User just need a USB cable and runs PSOC programmer to update LM502-Demo-Board. This

example shows how to update LM502-Demo-Board with PSOC programmer.

Step 1: Download PSOC Programmer.

The download link is here: PSoC Programmer Download link .

IMPORTANT: Please use version (3.27.1), higher version will have compatible issue.

) CYBC20XX6A/S
Related Files CYsC21x23

CY8C21x34/B

File Title Language  Size Last Updated CY8C22xxx/CY8C21%45
@0 PSoC Programmer 3.28.4.exe English 4083MB 06/25/2019 CYBC23x33

. CYBC24x23A
B[ pSoC Programmer 2.28.3.exe English 40.9MB 05/03/2019 CY8C24x94
@0 PsoC Programmer 3.28.2.exe B English 4083MB  04/25/2019 CY8C27x43
e CYBC28xxx
B[ psoc Programmer 3.28.1.exe English 40.81 MB 04/04/2019 CY8C29x66
B PSoC Programmer 3.28.0.exe English 40.63 MB 12/12/2018 SmartSense™
@00 psoc Programmer 3.27.31S0 8 English 596.66 MB 07/09/2018
[ psoc Programmer 3.27.38 English 37.88 MB 07/09/2018

— RELATED PARTS
&0 psoc Programmer 327.1 B3 English 37.89 MB 02/25/2018
&0 psoc Programmer 3.27.1 1SO (Create CD) B English 596.67 MB 02/25/2018

CY8C20234-12LKXI
@80 psoc Programmer 3.26 8 English 44.62 MB 06/02/2017 CY8C20234-12LKXIT
CY8C20334-12LQXI
CY8C20334-12LQXIT
@0 psoc Programmer 3.25 IS0 (Create CD) & English 580.3 MB 09/13/2016 CY8C20434-12LQXI

& psoc Programmer 3.26 ISO (Create CD) & English 590.54 MB 06/02/2017

Step 2:Install PSOC Programmer

&= Cylnstaller for PSoC Programmer [ X

Product Installation Overview
Choose the install type that best sults your needs

Choose the type of installatigg

Product :
PEcC Programmer

Installation Type:

Installs the mest common
features of PSoC

Prasranmer
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Step 3:Check Module Connection
If LM502 is detected, the PSOC programmer will show the device CY8C4147AZI-SI445

[P programere (=]

File View Options Help

@30 B0

’ Port Selection qp | Programmer |upiiies | JTAG |
@ CMSIS DAP/243590 Programming Parameters Memory Ty *
Eile Path C:\Users\Administrator\Desktop\alios_small hex Load fror
File Is Not Present
Programmer: CMSIS-DAP/243590
Programming Mode: (@) Reset () Power Cycle () Power Detect |
Verification ) nn I i
AutoDetection: @ On Clock Speed 16 MHz -
Device Family
I - Programmer Characteristics Status
200 Protocol: JTAG @ SWD 155P 2 Execution Time: 04 seconds Size (bytes)
oo Power Status: - Start addres
vice Voliage 50V 3V 25V 18V vV . NA End addres: ~
CYBC4147AZI-5445 M| | m ] »
Actions Results il
Successfully Con... CMSIS-DAP Version 1.0 ‘5

Opening Port at ...
Memory Types Loa...
Hex File parsing failure. Hex file does not exist or cannot be opened.

| T.0ad file or salect ona from fh‘n, Racant Filas list
4 1 »

For Help, press F1 | - — | Comneded

Step 4:Select file to update

L
File View Options Help
—1 _
> S ¥ Y
@3 068 DB e
Fort Salection ™ 3 4y | Programmer | Utities | JTAG |
@ CMss0APE0 || Programming Paramelers Memory Types
File Path; Ci\Users\Adminisrator\Desktop\LM502 hex I Load from hex ” Load from device
Programmer. CMSIS-DAP/243580 EiMain ash [1261]
C Power Cycle () Power Detect
@ off Connector D 5p @ 10p
@ o ClockSpeed: (16 MHz
Device Family = T T— = = 2
r ~ rogrammer Characteristics atus. 5
|CY8CA 1S 2 Protcot @) JTAG @) SWD T 0.4 seconds Size (bytes)
Device - Power Status: Start address:
Voltage 50V @33V O25V O18Y e NA End address:
|cveca1a7azI-sa45 M
® Open HEX file Smns g

g R — .
%ll «[projects » Creator » LM502 » LM502.cydsn » CortexMOp » ARM_GCC_541 » Debug »| ~[42|[ 8% Debug 2]

ER - FEEsE
}. LM502 LoRa master - EXER =i} Fh
I LM502 LoRa master

). .deps 2019/7/9 14:49 ez

vscode N
LM502 hex 2019/7/9 14:49 HEX i 283 KB

[

| 3rdparty
I app r
| board 2
| build

| device

!
[
)

doc

1

example
framework
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Step 5:Output for a success upgrade

o

r
® PSoC Programmer

File View Options

Help

CY8C4147AZI-5445

Port Selection 4 | Programmer |utilties | JTAG |
@ CMSIS-DAP/243530 Programming Parameters
File Path
I <
Programmer:
Programming Mode: (@) Resat
Verification: @ on
AutoDetection: (@ on
Device Family =
N llcvacatees - Programmer Characle_nslwcs
Protocol: JTAG @ swD
Device Voltage 50V 33V

LLIJ

CMSIS-DAP[243590

Power Cycle Power Detect
off Connector: 5p

Off ClockSpeed: | 16MHz =

10p

Status
Execution Time

Power Status: —
Voltage NA

18P e 0.0 seconds

25V 18V

-

1

[ |

CAUsers\Administrator\Desktop\LM502 LoRa masterlLM502 LoRa master\pn

»

Memory Ty} * |

Load fror|

[#IMain F

1

Size (bytes)
Start addres—
End addres: ~

Actions

Device set to CY.

Dramram Rermests

.. 131072
i | Device Family se...

‘Results

Programming of Flash Starting.
Erase Succeeded

FLASH bytes

Automatically Detected Device:

CYBC414TAZI-5445

For Help, press F1

-
® PSoC Programmer — g = |
File View Options Help
@30 BR0ODB
| Portselecton 4 [ Programmer | iities | JTAG |
[@cmsisDapze3ss0 || Programming Parameters Memory Ty #
Eile Path: CiUsers\Administrator\Desktop\LM502 LoRa master\LM502 LoRa master\pn Load fror|
< 11 3
( Programmer. CMSIS-DAP/243590
Programming Mode @) Reset () PowerCycle () Power Detect L
Verification @ On ) off Connector 5p @ 10p kT
AutoDetection @ On ) off Clock Speed 16MHz ~
| [Pucoremty Programmer Characteristics Status
CY8C4 TS - Prowcol ITAG SWD 550 . Execution Time; 256 seconds Size (bytes)|
B Volage, ()50vV @33V (2sv ()ipy | Lowersas = Start addree
g g Voltage NA End addres: -
CYBC4147AZI-5445 Ul - 22 | ;
Actions ‘Results Sl
Program Finished...
| Programming Succeeded I B
Doing Checksum 3
Doing Protect
Verifying of Flash Succeeded... I
Verifying of Flash Starting...
Programming of Flash Succeeded...
Programming of Flash Starting...
" Erase Succeeded
|| | Device set to CY... 131072 FLASH bytes
Device Family se...
| Automatically Detected Device: CYBC4147AZI-S445 h
For Heb, press F1 R | P |
=

Video: LM502-Tutorial-4: Upgrade firmware to LM502
Link: https://youtu.be/3dWfX3nTAc4
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6. Compile Firmware

The LM502 is an open source module; user can develop the firmware for customized
applications.

This chapter describes how to set up the develop environment and compile the firmware for
LM502.

Step 1:Download PSOC Creator
The PSOC Creator is the program tool to compile the firmware for LM502.

The download link is: PSOC Creator . Before download PSOC Creator, please download and install
PSOC programmer 3.27.1 first. So there will be no compatible issue for upload firmware to
LM502.

A i Enter Your Keywords Q Community | English | 2 | Login
4 CYPRESS <
7 J + |

~amp> EMBEDDED IN TOMORROW"

SOLUTIONS PRODUCTS DESIGN SUPPORT BUY & SAMPLE ABOUT CYPRESS

» PSoC® Software » PSoC® Creator™ Integrated Design Environment (IDE)

PSoC® Creator™ Integrated Designh Environment (IDE)

‘ Download PSoC Creator [ 4 ‘

PSoC Creator Developer »
Community

DUAL-CORE APPLICATION

DEVELOPMENT MADE EASY

Step 2:Download LM502 source code from git
Downlink link: https://github.com/dragino/LM502/tree/master/Software

The project file is under : projects/Creator/LM502/LM502.cyprj. Open this file to open the LM502
project.

_ e ———
E——
+[LM502 LoRa master » LMS02 LoRa master » projects » Creator » LM502 » LMS02.cydsn » <[4 || #F LA1502 cyc P
TEHF) REE) SEV) TET) EmH)
@R~ ) open - S R = @
LM502 LoRa master - ZE : WEEERE ==

LMS02 LoRa master
alios_kernel_certificate.cydsn

vscode =
3rdparty o
bootloader.cydsn 19/6/2017:17 B
app
Al codegentemp 119/7/9 14:47 e
oar
build CortexMOp
uil
device Expont
4 Generated_Source
oc
i TopDesign 19/6/209:59 Tk
framework gilrgnnre
Asiliba
include
ke i Asrlib_small.a
erme
ot il board_testh
platform
BUILD.k
projects 9
) 4l cyapicallbacks.h
reator
M502 GENERATE_APLIog
LMS0Z.cycdx
LMS02.cydsn . ’:
LMS
pingpong,cydsn 2k
LMS0Z.cyfit
cs+ -
e2studio & L0z ol
o LM502.cypri. Administrator
AR 2 LMS02.rpt
el T LM502-000.cywrk
P LMS02-000.cywri Administrator
securit
* A main.c
sensor
site_scons s
;._', LM502.cyprj A EE: 2019/7/9 14:49 FERE: 2019/7/8 11:31
PSoC Creator Pr t A 223 KB
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Step 3:Try to change a frequency band
The header files and LinkWAN directory has the frequency band definition. If user want to add

more frequency file, user can right click the folder and select add to add different frequency
bands.

File Edit View Project Build Debug Tools Window Help
s p ; ” o - =
ENSEHISA S BBEX 9~ g Debug
SEWE CEEZ20
Workspace Explorer (2 projects) cax Regnn( mman ica_atc| vapx \de: Explorer (finkwan_ic... + # X (.
18/ it- 3
2 - || |ER D
o o Flsh Securiy 7{ * Copyright (C) 2015-2017 Alibaba Growp Holding Limited =P m\udedwmwss 1
=325 Header 3 ] & E
) asu-mer.h i #lnclude <stdlib.h> [y S(m(iun—s z
1] board_testh #include "mw.n" 0 T I3
1 boste-confi! ; 1 #include "LoRaMac.h® o ?Iobrl\la;wab‘les &
b X TRE TG REGA e - Function declarations:
b backs.h P -4 Function definitions:
ol
i
o] delay-board.h i
2] gpio. #include "low power.h"
5] gpio-board.h #include "linkwan_ica_at.h!
1] hw.h #include "lorawan_port.h®
o] hw_conth
11 linkwan.h #define ARGC_LIMIT 16
) linkwan_ica_ath sefine ATCHMD SIZE (LORAWAN APE_DATA BUFE_SIZE * 2 + 18)
i foramach #define PORT_LEN 4 i - -
5] LoRaMacCrypto.h !
1] LoRaMacTesth N
1] lorawan.h #define QUERY_CMD 0x01
9 lerawan_porth #define EXECUTE_CMD 0x02
-] low_power. #define DESC_CMD 0x03
[ 9] ReqlonEUBES. #define SET_CMD 0x04
o rtc-boar
L SP‘-Z o uintg_t atemd[ATCMD_SIZE];
e o uintle_t atemd_index = 0;
5 e volatile bool g_atcmd processing = false:
R tines srr 275uint8_t g_default_key[LORA KEY. LENG’EH] {0x41, 0x53, 0x52, 0x36, 0x35, 0x30, 0x58, O0x2D,
B ua Culers | 28! 0x32, 0x30, 0x31, 0x38, 0x31, 0x30, 0x33, Ox30};
18] utilities.h 29
© Source Files X | 305 typedef struct [
O aos char *cmd:
ctrive -
2 board Cory i int {(*fm) (int opt, int arge, char *argu(l);
Sbep X\ elete Del Yat_cnd_t;
hal S 5
© kernel\modulesf  gRemave From LM502
& kernelyrhino R P2 ’
© kernelveall e, Lex
553 linkwan Build Settings... =
el linkwan.e /| ow output from: All &
] linkwan icaat| =) Eroperties... :
by file for this session is located at: C:\Users\Administrator\RppData\Local\Temp\BSoC Creator-000.log
5 Toramac
1 cmac.c ~ | || output [Notice Lst[
Ready Lnl Coll INS @ OfFrors 0Wamings 0 Notes

File Edit View Project Build Debug Tools Window Help
HNASH@SA SaBX 9™ M- Debug il
B3 W EE (=]

Workspace Explorer (2 projects) | Regon.c Tnkwan_ica_at.c | -dvaCudquJlorel(llnkmuc. vex
Bl 1B/
2 4] Flash Security 2{[2* copyright () 2015-2017 Alibaba Group Holding Limited e |
ailf =/ 4@ Macros:
i :sr 1] NE!K“:E'“- nclude <stdlib.h> @’ Structures:
1] boar == nclude "hu.h" G T
1) boar¢ # Curlex | _Existing Item. W nclude "LoRaMac.h" o G)Irgbal‘lanables
1 comiayl copy Ctrl+C | New Folder nclude "Region.h" %9 Function declarations:
4] cyapi T % Function definitions:
1] debu®y Paste clsv LS
i | B 1wan_config.h"
5 Delete Del 10 linkwan.n"
E =1 WEN Lo powr.ne
o ‘ g 12| #include "linkwan ica_at.h"
5 Remgve From LM502 £ 13 tinclude "lorawan_port.h"
a s || 14
B Biiidisetting g 15 #define ARGC_LIMIT 16
. Properties g 16, #define ATCM.D SIZE (LORAWAN APP DATA BUFF SIZE * 2 + 18)
5 N 17 #define PORT_LEN 4
18
s g 18 #define QUERY CMD 0x01
o L 20/ #define EXECUTE_CMD 0x02
W P 21 #define DESC_CMD 0x03
s 22 pdefine SET_CMD 0x04
s 2
A winté_t atcmd [ATCMD_STZE] ;
L uintlé_t atemd_index = 0:
E oS ervers volatile bool g_atemd processing = fals
[ uart-board.h 1uinté_t g_default_key([LORR KEY LENGTH] = (Ox4l, 0x53, 0x52, 0x36, 0x35, 0x30, 0x58, 0x2D,
28] 0x32, 0x30, 0x31, 0x38, 0x31, 0x30, 0x33, Dx30};

typedef struet {
char *cmd:

int (*Im) (int opt, int arge, char *argvil):
}at_cnd_ts

‘ ’

|6uqa|n -rx

a Show output from: All
I Koramec Log file for this session is located at: C:\Users\Administrator\AppData\Local\Temp\PSoC Creator-000.log
-6 emae.c
-4l LoRaMac.c b
| -4 LoRaMacConfirmQueue.c ~ |* |[ output [Notee tet]
Ready Lnl Coll INS @ OFmors 0Wamings 0Not
[ R ——— 3 U % e —— o
@'@- | =[kemel » protocols + lorawan + lora b mac b region | -6 ] G@.‘; «[kemel ¥ protocols ¥ lorawan ¥ lora ¥ mac b region] )
B FEREE i @ B e i @
| kemel - am ° B s I kernel . Em . ] -
s ph
- ::"‘""‘ i Region h 2019/6141802 < - :’:““’"" ) Region.c 2019/61418:02 €S
i f L hal
L init Header Files ——+| il RegionAS323.h 2019/6/14 18:02 K init ) Region.h 2019/6/14 18:02 C
e il RegionAU915.h Y14 18:02 s linkwan —| . RegionAssz3.c 2019/7/5 16:06.
syscal L ksyscal
e il RegionCN470.h 2019/6/14 18:02 42 ) RegionASo23h
L modules ). modules
il RegionCNT79.h 2019/6/14 18:02 &l RegionAL915.c
| protocols - i K . I protocols - [ m—
il RegionCommon . ) Regionau915.
| bluetooth - | bluetooth 5
i) RegionEuaaah i< 3l RegionCNAT0.c 2018/7/5 16:06
I lorawan ) lorawan ;
(il RegionEUBE8.h C = (@ RegionCN470.h 2019/6/14 1802 €K
I linkwan 1. linkwan
() RegionIN865.h () RegionCNT79.c cse
L lora ) lora
il RegionkR920.0 L ) RegionCNT70.h e
L mac ) mac
il RegionLisa15.h 2019/6/14 18:02 3 = () RegionCommon.c 20197711716 €Sc
[ i s
region, i) ReaionUsa15-Hybridh 2019/614 1802 CiC-T i ) RegionCommon.h 2019/6/14 1802 CKC
) radio - i v ). radia . i v
TSN RegionASIZ3h = |Header Files () ) - ZAEN: RegionAS9z3.c
H0) Lo
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For frequency change, user also need to change the macro in the build settings.

File Edit View Project Build Debug Tools Window Help

ANGSHPE A 80X 9 e M- Debug all

= #x|| “Region.c| inkan ica atc| - 1.+ x |[Code Explorer (Regionc) = o | i

B 1m/* . » = aEn - IE
o L 0 e 2| v eopvelone (o) 201870017, mlibeba ervaRAld{ngeniatee == Include directives: i

1) lorawanh g 3l */ -3 Macros: Fl

1) lorawan_port.h £ =& Function definitions: 23

1) low_powerh H ]

-] RegionAS923h -
) rtc-board.h o
1 spih 3
1) spi-board.h
1] sx126x-board.h
1 timer.h &
- [ timeServerh S
g
rahd i D tion: LoRa MAC regi lementati
& bonelimodibniiiy & escription: LoRa region implementation
& kemelyrhino i . o
+& kernelvcall License: Revised BSD License, see LICENSE.TXT file include in the project
& finkwan 21
g linkwan.c 22/|Maintainer: Miguel Luis ( Semtech ), Gregory Cristian ( Semtech ) and Daniel Jaeckle ( STACKFORCE )
9 linkwan_ica_at.c 23ilws
d RegionAS923.c 24, #include <stdbool.h>
LTI 5 #include <string.h>
U8 tmace 26 #include <stdint.h>
-2 LoRaMac.c sl PO o
g LoRaMacConfirmQueue.c 28 ”Lnﬂudi timer.h .
- LoRaMacCrypto.c 3 29 #include "timeserver.h’
3t g 30/ #include "LoRaMac.
7 o) Regior | Qpen 31
@ loraradio| g — | 3
3 radhog 2 Compile Fle  Crl+Fs £
O%{:&zﬂsx ¥ ca curlex 34] // Regional includes b
- q) loraRul 23| Copy culsC L .
e o2 - —
‘°5’;1V,;;;>< Delete Del Output SLE
@ low.pd || Remave From Lmso2 Show output from: All 3
Daa:"m‘:\ﬂ B oo = Log file for this session is located at: C:\Users\Administrator\AppData\Local\Temp\PSoC Creator-000.1log
gg‘;}; Build settings... w2

|

EM~02 000 P
Eile Edit View Project Build Debug Tools Window Help

P p N P g
BNJS A Ka@dXx 90 £ Debug
oS8 Wi CEE=20
Workspace Explorer (2 projects) < #x||_Region.c| inkian ka atc - av x |[Code Explorer (Region.c) - # ||
= e <]t 4t - H
3 LoRaMacTesth A ‘/C:pymgl‘.t (€) 2015-2017 Alibaba Group Holding Limited =1 fr== clude directives: g
1 lorawan.h - 53 Macros: g
1) lorawan_porth H & Function definitions: k4
ﬂ low.poverh 3 Build Settings A 4
] RegionA5923. ) —
3 nboman E Contigmaticloos o]
1 spih ) X
0 spi-boardh Tool (AR GO0 5. 4-2016-aZ-update  ~
B azenboareh = Egiong 4 Code Generation
3 timeterverh I ARM GCC 54-2016-g2-upda) str:ct R:mm Method :y:t:n Default
3 art boardh Preprocessor Defi [E<) Sl e
=) Source Files E ) Additional Tnclude Directord .. \..\..\.. \kernel \rhino\core\
D05 tew [ genove J[ pem [ w ] Create Listing File e
‘é poard - Default Char Unslened False
Sbp conra, L AT Gencrate bebuceine Tnforsat True
=y CONFIG_LORA_VERIFY Preprocessor Definitions CY_CORE_ID=0; Cnlllr:_!o_]’cﬂf
- kernelchino |CONFIG_LORA_USE_TCXO Strict Conpilation False
© kernelveall ¥arning Level High 1
O linkwan Varnings as Errors False
) linkwan.c STRCKFORCE )
g linkwan_ica_at.c || it
old egionAS923.c Specifies one or nore preprocessor defines. (-D <macrod)
oramac
o |CONFIG_ASRG50%_TEST_DISABLE -
- emac.c RecoN[ETES]«— 2 change AS923
1) LoRaMac.c LORA_SENSOR_ENABLE = = 4
g LoRaMa ConfirmQueue.c -
-l LoRaMacCrypto.c
e ,
e] RegionCommon.c
B loraradio
e, supiy
d) sxl26x.c J .
50 lorakun b
Tl lraRun.c
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Step 4:Build Image and upload to board

o0 fonifegionsl I ST
Ele Edit View Project Build Debug Tools Window Help
EhagEdsolshmxac :
5B 8 WA EE (=]
Workspgce ExplorePR projects) < 8% | Regionc | inown ca_otc » 4+ x | Code Explorer (Region.c) )
o —— - TR -
-1 LoRaMacTesth = '/Cvpy:tht (€) 2015-2017 Alibaba Group Hol - Include directives: 14
-1 lorawanh E : Bl
9 lorawan_porth H s & Function definiticns: z
14 low_powerh 3 s g
1) RegionAS23.h Ll p ' =
1) rte-boar B 5 - o
18 spih H a T )
1 spi-board.h c et
1 sx126x-board.h 9 - b
14 timerh 10 \ D i
1) timeServer.h 1
] vart-board.h g 12 -
1 utilitiesh £ 13 I SN ST
© Source Files 3 11 7T T O
0 aos § £ NN _IINAT A
& board enbedded. connectivity. solutions—
Dbsp
GO hal i Descri : LoRa MAC re lementati
BB kermelvmoduless\er £ escription: LoRa MAC region implementation
5 kernelyrhino
0 kernehweall License: Revised BSD License, see LICENSE.TXT file include in the p:
=0 linkwan
 fvan. Maintainer: Miguel Luis ( Semtech ), Gregory Cristian ( Semtech )
o linkwan_ica_at.c =/
& RegionAS923.c Hinrinde cerdhonl b 5
=4 loramac ‘ ’
@ aesc
& cmac.c output -ax
+c) LoRaMat.c Show output from: Al 2%
2 LoRaMacConfirmGueue CYELTTo0L. Exe ~5CUT\USErs \AGNINTS Crator \UESKLOP\LHSUZ Lone TASTEr \LMSUZ LORa HAESCEE \ProECts \CEEaTOr\LHSUZ\LHEUZ, CYasatT .
%‘lﬂﬁaMﬂtCryP‘M uild suocess__ [Flash used: 105580 of 131072 bytes (80.6%). Bootloader: 5632 by e
= sRaM used: 14732 of 16384 bvtes (80.0%). Stack: 256 bytes. Heap: 61¢4 by
Build Succeeded: 07/16/2019 16:49:3 =
" &) radio.c Programming device 'PSoC 41005 Plus CYSC4147AZI-5445' with file 'C:\Users\Rdministrator\Desktop\IM502 LoRa master\LMS02
cl
£ sx126x< pevice Ip Check
=% loraRun EBrasing...
2 loraRunc Programming of Flash Starting
4 lorasystem Frotecting...
d) delay.c [Verify Checksum... =
;‘ ot programming [Finished Programming
= plattormuach success [Device 'PSoC 41005 Plus CYSC4147221-S445' was successfully programmed at 07/16/2019 16:49:53. |
@ port_c.c -
= port_s.s W| KA~ 3
=0 sensor ~ [+ 1] output [ Notice Lt

Video: LM502-Tutorial-5: Compile firmware for LM502

Link: https://youtu.be/N4y AKAMNZw
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7. Advance Examples

The advance examples require user to upload firmware to the module or even modify the source
code and compile to use.

7.1 Point to Point transmit LM502
This example shows how to use LM502 to do point to point transmit. It is not LoRaWAN basic, the

protocol is the simplest transmit example base on LoRa.

There is an example firmware for point to point test from here: PingPong 868 SF7. This example

radio parameter is hard code to 868 Mhz and SF7. The source code can be found at PingPong

source code to change to different frequency or Data Rate.

Stepl: Hardware set up for this example. Two of LM502

- ——— - - _—

CapsLock

Step2: Found project file.

Under projects/Creator/LM502/pingpong.cydsn.

-
| « 378 (E) »|LMS02 LoRa master » LM502LoRa master » projects » Creator » LM502 » pingpong.cydsn » ~ | 43 | 185 pingpong.cydsn o
—
XiHF) WEE EHV) TRT #E)H)

@8y [Jopen v FEwpEsE = 0 @
). LGT-92 -v1.4-myself . Zm i ExEm sem ey 1 -
J. LMS02 LoRa master

| bootloader.cydsn 2019/7/1810:29  rirsk
J. LM502 LoRa master
). codegentemp 2019/7/1915:54 i
). wvscode
| Cortexmop 2019/7/1915:54 Xk
| 3rdparty
). Export 2019/7/191555 etk
L
e _| ) Generated_Source 2019/7/1915:54 etk
). board E
¥ b st 2019/7/1810:29 i
. build ;
). TopDesign 2019/7/1810:29 k3
). device i o
5 gitignore 2019/6/1418:02  GITIGNORE 24+ 1k8
L 10C
AsrLiba 2019/6/1418:02  ACH 2428 =
). example
AsrLib_small.a 2019/6/1418:02 Axci¥ 170 KB
). framework
£ BUILD.Iog 2019/9/1015:30  Heinote.logfile 6K8
). include :
e i) cyapicallbacks.h 2019/6/1418:02  C/C++ Header F. 1k8
L
& main.c 2019/6/1418:02  C Source File 1K8
| platform g
X & pingpong.c 2019/9/1015:30  C Source File 11K8
). projects X o
pingpong.cycdx 2019/7/1915:54  CYCDX X2 325 KB
). Creator d
ingpong.cydwr 2019/6/14 18:02 79 KB
b Le02 e ;ﬁ 2019/7/19 15:54 FIT 128 K8 2
ingpong.cyfit 2019/7/19 15:54 CYFIT 324
J. LMS02.cydsn (et adet /
- @ pingpong.cyprj 2019/7/1915:55  PSoC Creator Pr... 154 K8
|, pingpong.cydsn - —
pingpong.cyprj.Administrator 2019/9/10 15:30 ADMINISTRATO. 201 KB
L cs+
S ~ 2 pingpong.rpt 2019/7/1915:54  Report file 59 KB -
pingpong.cyprj  #52CES: 2019/7/1915:55 i EIE: 2019/7/18 10:29
PSoC Creator Project /I 153 KB
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Step3: Compile and upload to LM502s.

Ele Edit View Project B
dd3a kB Win 2 ’
<% Program CrlsFS

Debug | Tools Window Help

@ Select target and pragram... vd Explorer (pingpong.c= ¥ % [

[# select Debug Terget... ol 1T - 1H
) rtc-board.h " Include directives: £
1) spi @@ Macros: £l
] spi-board h o Enumerated types: F
4] sx126x-board.h + Typedefs: T
] timerh @ Global Variables:
) timeServer.n 3| Attach 1o Running Target... « Function declarations

o & Function definitions:

<h B Toggle Breakpoint o
=3 Source Files 5
& New Breakpoint 3 -

3
<l gpio-board.c b - 1
2 spi-board.c 15
& loraradio |§ 16
<) radio.c 17
< sx126x.c i 18
4 lorasystem g ‘
< delay.c L 19
4] low_power.c 2
<) utilities.c . Gregory < )
4@ main .
£ main. #include <stdio.h>
< jpingpang.c #include <string.h>
»_Jplallm‘m\ych # de *hw.h
pand #include "low power.h"
<) printf.c "boSEb®
g Ean,pan( E ¥ de _bcﬁrd T:
5 Generated_Source * de "gpio.h
S0 PSoCd de "delay h"
5O antpow #include "timer.h" i
=0 Bogtioadable_1 < ;

i
File Edit View Project Build Debug Tools Window Help

g iy Debug -

"'i, e T ~ 4 b x Code Explorer (pingpong.c)= & X [y
T = [EH 11~

@25 Include directive 5
& @ Nacros: E
# 4 Erumerated types: 4
-9 Typedefs: g
¢ Clobal Varisbles:

# % Function declarations:

% Punctlon definitions

1M rte-board. h .
8] spi.h 6
1] =pi-board b
1] sx126x-board.h
8 timer.n
1] tineServer.h
2 wort-board.h
 urtitties.
& Source Files
=@ beard
&) asr_board. ¢
d mto.
<) eplo_ira. ¢
2 gpio-bosrd ¢
4 spt-bosrd.
& leraradio
g) radie.
o sxt2en c
&0 lorasystea
g delay. ¢
2 1ov_pover. <
< utilities. <

SUROdoD | 99n08

Select Debug Target )

|=3 cusis-oapr2esess PSoC 4100S Plus.
o A FSIC 41005 Plus_(Cortentop)

&5 CHSIS-DAP/243550
@ PSoC 41008 Plus CTSCH14TAZI-S445

Target unacauired

apsa

53 plattora\areh

[Ehomall tavgera — \

port_s.
g printf.c
duwsrt_port.c E 0% / Comnect

Cenerated Seurce L P— —

# & antpov 30, #in -

#0 Bootloadable 1 ‘

File Edit View Project Build Debug Tools Window Help

pufdzg Oebug -,

- b x Code Explorer (pingpong.c)= 3 X [
Bs e U1 - [

@5 Include diTectives

=8|~ pngpong.c | Stat Page i3

4

] rte-board b 7
@ spi.h 9
(3 spi-board.h
1] sx126z-board.h
1] tiner.h
(3 tineServer.h
2] wart-board. h
B urilities. b
© Source Flles

. @ % Functlen declarations:
@ % Function definitions :
& board

=)
Q) asr_board. o [ |53 cusis-map/ae9ses PSoC 41008 Plus
S E;:':Tﬂ " @ PSoC 41008 Plus CYSCAI4TAZI-E445 FPS¢C 41005 Plus (Cortexiop)
e =3 CNSIS-DAP/243%90 Sili::: 1D g:ggﬂeﬁ%g
TR U VIR feviston: PRODICTION

SRKdIcS | smos
g
b4
H
H
2

< exi2énc Target unacquired
S Lorasystea

@ delay. c

< lov_pover.<

o utilities.c
S nsin

& main.c

s

[Show 811 targets 1 \

#im de <stdio.h>]
#include <string.nf

g
& platforatarch

antpoy
# 3 Bootloadable_1 ‘
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Output from two LM502s’ serial monitor.

NTLES

SORA Received: PING
sent: PONG
# O [cMsis-... v| Received: PING

sent: PONG

i (118200 ~| Receiued: PING
i Sent: PONG
B Received: PING

PING

Received:

BLLG

L Received: PING

| % $E[mone -] sent: pome
Received: PING

EWis s sent: PONG

~ N Received: PING

© 45CII ) Hex sent: PONG

) Brs = ¥~ Receive
[] B iE

gt ai]

@ A4SCII () Hex

n

[ ERE%) 1000 & 05 (y7i7pc-gan00

COM32 OPENED, 115200, 8 NONE, 1, OFl Rx: 672 Bytes Tx: 0 Bytes

XM SEE WEV)

oRHS +

ERORE

# o
Eeed
Hil
i
it
% &
R

@ 485CII () Hex
BaiR{T

[ Bk

[[] BoesfiE

EIFEH

@ asCIT @ Hex
[ EE%5 1000 2] ns

TE@ #HeEn)

(311 NSEREe:

Received: PONG
Sent: PING
Received: PONG
Sent: PING
Received: PONG
sent: PING
Received: PONG
sent: PING
Received: PONG
Sent: PING
Received: PONG
Sent: PING
Received: PONG
Sent: PING
Received: PONG
Sent: PING

Received: PONG
sent: PING — sending

Sl x| [ =)

[

AT+TDC=60000

COM18 OPENED, 115200, 8, NONE, 1, OFl Rx: 840 Bytes Tx: 0 Bytes

Video: LM502-Tutorial-6: Point to Point transmission between LM502s

Link: https://youtu.be/ZWcHWt 2dJO
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7.2 OTAA Join LoRaWAN network without external MCU control

This example shows how to use LM502 as a standalone LoRaWAN modaule. In this working mode,
there is no extra laptop or mcu required. The LM502 will auto join to the LoRaWAN network after
power on and uplink data periodically.

Developer can develop LM502’s I/0 pins to connect different sensors base on this example to get

the smallest hardware design the lowest cost.

System structure is as below figure.

LM502 as standalong module in a LoRaWAN Network

Sensor. Sensor,

LM502 LoRaWAN . .

LoRaWAN W THE THINGS

module ’ NETWORK

LG308
Sensor  Sensor,
LoRaWAN Gateway TTN LoRaWAN Server

Test set up:
v" LoRaWAN Network. (How to Prepare LoRaWAN Network?)

v' LM502-Demo-Board with sensor node image (Download image here). Photo is as below

“q\:‘\" (f =
N o T
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Stepl: Upgrade the LM502 firmware to the sensor node firmware.

After upgrade to the firmware, please run AT+CRESTORE to reset device to factory default, this
only need to do at first boot.

Step2: check the OTAA join data flow in serial monitor.

[1]======Dragino LH582 LoRaWAN Sensor HNode=:
[278]Frequency Band: EUS6S ul1.B

[272]0TARA

[273]DevEui= DS96EOFF 00000240

[276]AppEui= 887D2BC7A19F7F23

[278]AppKey= 87 7EE4SCHE

[283]class type A

[284]freq mode intra

[288]=xxxx UplinkCounter= @ sxwsx .

[zwim on_freq 868300066 Hz at DR 5| — JOIN request
[308]STart to Join, nb_trials:hd

[372]txDone

S443]rxDone

CJOIH:0K — join success
5452]Joined

[Su68]xxxxx UpLinkCounter= @ sxxxx
[5472

[6967 ] TxDone

[8198]rxTime0ut

[9133 — ADR downlink

OK+SENT: 01 .
[918#1]receive data:z/rssi = -54, snr = 16, datarate = 3 I.Iplll'lk

oK+RECY J0a, 6a, 00|
[65469]xxxxx UpLinkCounter= 1 xxxxx
[65473 TX_on freq 867100060 Hz at DR &

[65598]txDone
[66701 —— receive data success

OK+SENT: 01

[66710]receive data: rssi = -64, snr = 15, datarate = 4
rx: port = 2, len = 4

0x22 Bx22 Bx22 Bx22

OK+RECU: 01,02, 04 [22229922] — data

Step2: check the TTN--> device page data

‘\\I'!E,T.L"g'ff CONSOLE Applications ~ Gateways  Support

COMMUNITY EDITION

Applications arduino-Im502-otaall Devices f,": otaa-test Data
Overview  Data  Settings
APPLICATION DATA Il pause 1M clear
uplink downlink activation ack error
Filters
time counter port
10:15:03 2 0
LM502 receive o
success and repty 10:16:17 2 appid: arduino-lm502-otaall
downlink«—[~] 10:16:13 2 confirmed  payload: 2222 2222
[] 10:1500 110 0A04 7F FF 7F FF 7F FF 00
10:15:24 2 Shedued 0 22222222
ADR downlink [7] 10:15:16 0
uplink
T [5] 101401 0 10 saylozd: OA04 7F FF 7F FF 7F FF 00
join request +—— D 10:15:08 devaddr: 26 01 24EA  appeui: 007D2BC7A19F 7F 23 deveui: D8 96 EO FF 00 00 02 40
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Step3: check the TTN--> Gateway traffic.

www.dragino.com

) THE THINGS CONSOLE icati
‘ NETWORK CoMMUNITY EDITION Applications Gateways Support

Gateways O eui-a840411bc540aaaa Traffic b
Overview Traffic Settings

GATEWAY TRAFFIC®

uplink  downlink join X Il pause 1 clear
time frequency mod. CR datarate airtime (ms) cnt
[7] 10:15:00 867.1  lora 4/5 SF8 BW 125 1029 1 devaddr: 260124 EA payloadsize: 22 bytes
El 10:15.00 867.1 lora  4/5 SF8 BW 125 1132 1 devaddr: 260124 EA payloadsize: 24 bytes
downlink
E 10:14:02 869.525 lora  4/5 SF9 BW 125 164.9 0 devaddr: 26 01 24 EA  payloadsize: 17 bytes
uplink
\ ]zl 10:14:01 867.7 lora  4/5 SF12 BW 125 1482.8 0 devaddr: 26 0124 EA  payloadsizer 22 bytes
join success <—D 10:13:59 868.3 4/5 SF7 BW 125 719
join request 1—|:| 10:13:55 868.3 4/5 SF7 BW125 61.7 appeu: 007D2BC7A19F 7F 23 deveui: D8 96 EQ FF 00 00 02 40

“« 3

Extend:
When compile the source code for a stand along module, user need to add a MACRO in the
source code to build the sensor node firmware.

Add new macro LORA_SENSOR_ENABLE at project --> Build Settings --> Complier --> Preprocessor
definition

[0 1502-000 - PSoC Ereator 47 [CRAprojecte\CreatonIMB0RLV 502 cydsniTopDesigmTopDesign.cysch] . = & 5

‘»ﬁ' o U & W% Microsoft Sans Serif - 10

Wo%ce Explorer (2 projects) Sax 2z - 4 % | [Component Catalog (102 .. ~ # X i
| & [ [ - B e L2
i antpow
& Workspace 'LM502-000° (2 Projects) AN i R5uild Settings l Pl x
153l Project ‘bootloader’ CYBCA147AZIS445] [yl & “nss - = S —
| 78 Project "LMS02' [CYBCA147AZI-5445] glg Configuratiofbebug (Aetivel -
| H 1 SPI_NRESET )
| 1P Design Wide Resources (LMS0Z.cydwr) | = <\3 Toolchain: [ARN GGG 5. 4-2016-a2-update
| 63 Header Files 2 5
| BE i g SPLBUSY & 1M502 4 Code Ceneration
© Source Fles =1 & Code Generation Struct Return Method Systen Default
§ T # Debug Verbose Acn Falee
EAIF & Custornizer o
| || [Qacboade RN s | S ARMGOC 54-2016-g2-upda| 4 Genera
& General Additionel Include Directori..\..\.. \.. \kernel\rhino\core\
| & Assembler Create Licting File True
= - 3 Default Char Unsigned False
I} » T Cenerate Debugging Informati True
& User Commands e . .
| 0 Econfigh o Propmocessor Defimitions  CY_CORE_TD-0; CONFIG_W0_TCPIF;
d spi-board.c " Strict Copilation False
‘ 58 bsp 5 Varning Level High
‘ abspe -8 . L I — fret
@ hal ADC1_pin's = 2
@ clic o Preprocessor Definitions 3 6 N
g e - ——
@ clih or nere deflnes. (-D <nacrod)
2 dumpsysc digial input pin [ [ s [ pem [ i
horth o vt = Tus ~athub ~I.. \..\. .\.. \kemnel\rhino\cors
5 kemelmodules\istkr : : S5 do18b20_pin L = LS enamerivemscownd JT.
it : o Loms v | | e
© kernel\hino |CONFIG_LORA_USE_TCXO I board\asz6601 -
& femelwedl | CONFIG_LWAN s !
o linkwan |CONFIG_MANUFAGTURER="ASR" =
g Iinkwan,g 4 || |SONFIG_DEVICE_MODEL="6502" |
3 :;gkfgmgégt: Page 1| | CONFIG_VERSION="v4 2" -
1= Iommgac Output T" | CONFIG_ASRB50X_TEST_DISABLE L IT =00
e] aes.c = REGION EUSBS
aemacc | show output from: All R |
 LoRaMac.c cyelftool.exe -5 "C:\Users\Administrator\Desktop\LM502 LoRa | = LM502.cydsn\i ~
£ LoRaMacConfirmQueue.c [Flash used: 105732 of 131072 bytes (30.7% tloader: 5632 bytes
2 oRamaccryplo SR usea 0 of 16384 bytes (30.7%). St
3 R:g;g:C(nmmmn( -~ Build : 07/09/2019 10: L
& loraradio =
& radio.c _—
€] sx126x.c - !
&3 loraRun ~ |= || Output | Notice List|
Ready X=322,¥=335} @ Orrors 0Warnings 1Notes

Video: LM502-Tutorial-7: OTAA Join LoRaWAN network without external MCU control
Link: https://youtu.be/mQdLBvV yQO
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7.3 Read Digital input & ADC & Interrupt via LoORaWAN Network

This example shows how to add some external sensors to LM502. The sensors used in this
example:

v"  Digital Input

v" ADC

v'Interrupt

Hardware Connection is as below:

Note: there is a resistor (10K) between All and 3v3, so the ADC will measure the 3v3 voltage.

- LM502(P0.3)<...>Interrupt-pin
_ LM502(P0.6)<...>Digital Output-pin
b= LM502(3V3)<...>Resistance

LM502(AIl)<...>Resistance
LM502(GND)<...>ADC sensor
LM502(AIl)<...>ADC sensor

7.3.1 Add digital input pin
Stepl: Add a digital input in the source code.

In Topdesign.cydn --> Ports and Pins --> Digit Input pins.
The pin name must be digital_input_pin to match the code in other place (bsp.c,lorarun.c)

0 \C LM50 h] —‘—I&M L=l |
Debug Tools Window Help
8% SR, BNASHPIR BB X 9 C i Debug
) % L {Microsoft Sans Serif 2J10 <|B 7 u|[E|= =] A - - oo B0y Ty 2 a2 ok 2 a4 LS
o 3 3 B, eroror sore o] El=z)didecoy 2o BT
Workspace Explorer (2 projects) = # x| Inkvan_ca_at.c| LMS0Z.cydwr ) - 4b x| [Component Catalog (102 .. - % x| &
= »
BLa . k& Bootloadeble_1 [ antpow o Be s &
9 Workspace 'LM502-000° (2 Projects) BN Boolloadable. [lglobal_irq [=)wakeup_irq 2 Search for... ¢
@] Project ‘bootloader’ (CYBC4147AZ1-5445] [ ) | @ . Finss . . - 8
73] Project 'LM502' [CYSC4147AZI-5445] gl g " Cypress | Off-Chip | |z
—_— F Configure Pin.1' - — [E=A—) Cypress Companent Catalog |
5 Design Wide Resaurces (LM502.cydwr) | (|| 9 1 G5 Analog
< Pins A mane: [Fini] — 3 change digital_input_pin &8 Communications
W Analog RIS _- ge digital_input_pi @ Digital
Clocks B _~Pins | Mappng | Cockng |_Buft:n ac : : 58 Display
# Interrupts ] o &gy Ports and Pins
 System 3|a Numberofpins: 1 | X B+ #| ¢ | |+ Analog Pin [v2.20]
& Directives N | [rem “General | Input | Output| 2 ||| Digital Bidirectional Pin [v
oI Flash Security ‘@eai Type Drive node Initial drive state: | i B
53 Header Files e | -4 Digital Output Pin [v2.20]
1] asr_timerh 1 Clansleg Resistive pull u v] d h 158 Power Supervision
1 board_testh VIDigital drput Fin. supply volPage: rag to here iy System
9] board-config.h ] I ooy conncotion o 85 Thermal Management
11l commissioning.h ~ 4
1] cyapicallbacksh H CDigital eutpur 5 6
] debug.h = 1 HY connection
o] delayh L Aof| .
8] delay-board.h gt sasile | |
1l gpio.h 7] Bidirectional =3 B
t gpio-board-h Tl Esternal terninal
] hw_confh
o] linkwan h
2] linkwan_ica_at h
1] LoRaMac.h \"J
8] LoRaMacCrypto h L 7
1] LoRaMacTest.h
o] lorawan.h 8
] lorawan_port.h
1] low_power.h I
" [ poge o soply ][ cancel
o] spi Output El T—
t ifﬁ"&'fg’c}?.ﬂ h Show output from: All = Cpen datashect
1] timer.h Log file for this session is located at: C:\Users\Administrator\AppData\Local\Temp\PSoC Creator-001.log Fime Sopenent wontigured
B timeserverh IThe following projects have new component updates available: LMS02, bootloader. To update The componemts in a project right |
1] uart-bard.
o] urilities h )
55 Source Files Pin 1 l“ L =F]
&G a0s — J
<] aos_smallsize.c o] L d
d soc_implc ~ [+ || output [Notice st
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Step2: Map the digital Input pin to MCU.

In Design Wide Resources, Map digital input pin to p0.6

View Project Build Debug Tools Window Help
R Bhdedddn kX9 i ivebug o
iz W X |

Workspace Explorer (2 projects) ~#% | inkvan_ica_at.c) *LM502.cydwr | *Topdesgn.cysch < arx [

H
s E 3 Name s port Pin  Lock| &
[ Workspace 'LM502-000° (2 Projects) - - L é
@7 Project "bootloader’ [CY8C4147AZI-5445] B 8
473] Project "LMS02' [CYBCA147AZI-5445) z

g

3 Design Wide Resources (LM502.cydwr)
< Pins

W Analog

Clocks

S Interrupts

# System

ds18520_pin

& Directives
4 Flash Security
=r=) Files w:
0 CY8C4147AZI-5445 it
64-TQFP

_timer.h
board_testh
h

[Sire [ UBHBUBUNEGD | SUsoduG) | saancs |
&

delay-boardh
gpioh
gpio-boardh )
e

hw_confh
linkwan.h
linkwan_ica_ath
LoRaMac h
LoRaMacCrypto.h
LoRaMacTesth
lorawan.h
lorawan_porth
low_power h

gegjonaqgssh < Pins [\ Analog | (& Clocks | 5 Intemupts | 58 System | [£] Directives | @) Fiash Securfy | ap

[ Lol e[ efeliefefelrelefefef«fe]«[d]

EEEECEEE e EEEE B RE T
2gogyd

Step3: Modify source code to support this pin

* Check /sensor/bsp/bsp.c --> BSP_sensor_Read functions

* Check example/lorawan/loraRun/loraRun.c
e e ., ol ST |

Ele Edit View Project Buld Debug Tools Window Help
BNSSHSS BRBX 9 & i ibebug

E-aB@¥x, EEz20

Workspace Explorer (2 projects) ~ o x| inwan_ca_atc | *LMS02.cydw | ) bspc | - av x |[Code Explorer (bsp.d) = #x|ai
B 28 Cybelay (10) e - A
= system paik 295 /* When conversion of sequencing chammels has completed */ 5= Include directives: E
- Directives o 30 if(Ou != ADC_SAR_Seq_IsEndConversion(ADC_SER_Seq RETURN STATUS)) T weh 8
-3 Flash Security g 316 i h z
@3 Header Files | 32 ADC_channel_1_code=ADC_SAR_Seq_GetResultl6(0): s18b20.h 4
=4 Source Files. it 33 ADC_channel_1_mv = ADC_SAR_Seq_CountsTo mvolts(0, ADC_chamnel l_code) ht20h =
s g 3¢ } lobal Variables:
9 aos_smallsize.c S s ds18b20_init_error :_Boal
b psoc.impl E 36 sensor_data->adc1=ADC_channel 1 mv; I oeeririeb oal
- ast_board.c & 27 £+ BSP_sensar_Read (sensar.
0 beard.c a4 38 sensor_data->temp_ds18h20=DS18820_GetTemp_SkipRom () ; sonsor_data: sensor
1) board.h g 39 - & ADC_channel_1_mv ui
-9 gpio.c 40 if (SHT20_READ_USER_REGISTER (}==1) Lo ADC_channel_1_code
-9 gpio_irq.c 41 i I 4 BSP_sensor_Init{)  void
-4 gpio-board.c 42 sensor_data->temp_sht20=SHT20_GET_TEMP (0x£3);
- ﬂ k.(_-jl:‘ﬁgr‘:‘ | 43 sensor_data->hum_sht20=SHT20_GET_HUM(OX£S) ;
9 spi-board.c i '
S bsy =z
‘2 1 i :Z Il else
3 dih 48 sensor_data->hum_sht20-3276.7; =
Q) dumpsys.c 49} }
g uart_port.c 50 2
1) uart_porth 51 Sensor_data->digital input_status=digital input_pin Read(); |4+—
=0 E‘emel\mouulas\fs\kv =z = — = =
- @) kvmgr.c sall i
ea E‘Etil“:‘i“u Z;{ [ #endif
& k_buf queue.c :
-8 uynjmem_pmc.c s . -
Skene 56 void BSP_sensor_Init( void }
-9 Kevent.c S
k_fifo.c 58| ADC_SAR_Seq_Start(); 2
9 Kidle 1< »
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7.3.2 Add ADC
Stepl: Add an ADC in the source code.

In Topdesign.cydn --> Analog --> Sequencing ADC
Add the ADC, The pin name must be ADC_SAR_Seq to match the code in other place

(bsp.c ,lorarun.c)

M502-000 - 7 11502 cydsn\Topbesign\TepDesign.cysch]

| =GR

j e Edit Project Build Debug Tools
e RS ENAEHER &0

‘_;3,- o | 8 % B {Mmicrosoft sans s [0 2\

| Workspace Explorer (2 projects) bl x‘ E ~4bx ComponentCatalog (102 .. ~ # % &
=) ~ | (a8 E

& Workspace 'LM502-000" (2 Projects) = i antpow Search for g

75 Project "bootloader [CVECA14TAZIS445] [ [Flgiobal g~ -[Flwakeup_irq 8

) M502' [CYBCA147AZ1-5445] g — <hip oz

- & [ configure 'ADC_sAR seq 1 1 [ Cypress Component Catalog |

55 Design Wide Resaurces (LM502.cydwr) = w Anclog =

‘ < Pins Tane: [ 4065k sea 1| —=3 change ADC_SAR_Seq i ADC

“General| Channes | Bk |

-# Interrupts
tem

£ Directives

| 2] Flash Security

Tiaing
Charnel sarple rate (SPY
Clock frequency (iliz):

1000060 =]

©s
ox
28
E
&
i
00 | Ssuoduod |

© Header Files =
| asr_timer.h /‘ Actual sanple ate per channcl 20717 sPS
| board_testh S

board-config.h lg  Aotual slock frequency:
ioning.h

ommi
cyapicallbacksh
debug.h

Input Tange

Wref select:

BT

Vref value (1)

delayh
delay-board.h £
gpio Sinlaleedinceativali =
gpio-board.h © = ro{ismnr]
hw.h Differential node range:
fw_conth
linkwanh

Iy ica st o A
LoRaMacCryptoh Low Linlt then)id 5]
LoRaMacTesth

lorawar.h
lorawan_porth
low_powerh
RegionEUSs8.h
rtc-board.h

Single cnded node range: 0.0 to Vref (3.3

Conpare mode:

spih
spi-boardh
sx126x-board.h

oW o om:

[27778 ~ 2500001 SPS
[1000 - 8000] kitz

o~

Un +/- Vada (3.3 )

High linit (he"F 5]

Result < Low_Linit -

Clock source Sanple node

) free Tunning

Internal

drag to here

© Bxternal © Haraeare trigger

Resuit data format
Difterential result orfgigmn =
'\ Single ended result forlSigned +
5 Data forst Justicteacifign 7]
7 T
Ul Alternate resclution (bj1g ~
Averaging mode: Fixed Resolut: ¥ |

2\ ol 10-+
— jw bit ADC (CSD) [v5.0

g Amplifiers
| tnsw Analog MUX
—|| | =% Comparators

g DAC
| % Manual Routing
&g Communications
s Digital

(%8 Power Supervision
3 System
@ Thermal Management

ooty | (et

o | < (T »

Log file for this session is located ai
timeServer.h
vart-board.h
utilities
1 Source Files

EEEEEEEEEEEEELEEEEEEEEEE B EEEE

The following projects have new component updates

\Users\Adninistrator\AppData\Local\Temp\PSeC Creator-001.log
ilable: LM502 To update the

in a project rigm

Open datasheet
FSoC 4 Sequencing Succsssive
ipproxination AIE

Configure 'ADC_SAR _Seq_1'

ADC_SAR_Seq_1

=43 aos
<) aos_smallsize.c Al o Z
& soc_implc ~ = || output [Hotice Lst|
Ready {X=393,Y=204} @ 2Errors 0Warnings 3 Notes

| @

General |~ Channels | Bult-n i
Acquisition times (ADC clocks)
A clks:[b [ 5w
B clks:d = 3.5 us
Coclks: 4 2 35us
D clhs: d 3.5 us
9
-] d charmels:|1 = /
cquenced ¢ sl |2 10
= Conversion  Limit
Zhannal Enable Resolution AVG  Acqtime == 5 Saturation
o | ¥ 52| Pl [hessdx] 30 | O )
m | 0 X \ b (7] 18us 0
11 12 13
14
]
y |
(sBagasheet Lok ]| iy Cancel |
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Step2: Map the ADC pin to MCU.
In Design Wide Resources, Map digital input pin to p2.0

File Edit View Project Build Debug Iools Window Help

835 R ENSSH@I BB X000 e iDebug 1
P Y

Workspace Explorer (2 projects) ~#%|[_ inkwan_ica_atc ) *LM502.cydwr | Topbesgn.cysch |
R

& Workspace 'LM502-000" (2 Projects)
5] Project "bootloader’ (CYSCA147AZI-5445)
&3] Project 'LM502' [CYBCA147AZI-5445]

=

PEO) | 51

1

4ot [Z]

P Design Wide Resources (LM502.cydwr)
~# Pins —

-4, Analog 1
@ Clocks

# Interrupts

System

& Directives

2] Flash Security
Header Files
asr_timer.h
board_testh
board-configh

ommissioning.h
cyapicallbacksh

iebug.h

o

an CYBC4147AZI-5445
64-TQFP

»
TUAEMO0 | SLEUodWoD | 334n0s

=0kl |- coEroe
g

B

delay.h
delay-board.n
h

3 s EE
oRaMeacCryptoh : ey
Le & =
LoRaMacTesth - =5
lorawan.h E 55
lorawan_porth 3
low_powerfy

=
o
L
g
g

EEDEEEEEEEEEEEEEEEEEE
= oo

RegionEUS68.n " Pins | T\ Anaog | ® Cods| # Interrupts | B System | [E| Drectives |8 Flash Security |

Step3: Modify source code to support this pin

Check /sensor/bsp/bsp.c --> BSP_sensor_Read function.

example/lorawan/loraRun/loraRun.c

K I K 6 Y R K KN KN KN RI K1

LM502 22dBm LoRaWAN End Node User Manual

File Edit View Project Build Debug Tools Window Help
BNASA@ER $taBx9c vty o)
P E L T ELE
Workspace Explorer (2 projects) 7% inkwan_ca_at.c| “LMS02.cydnr | *TopDesgn.cysch  bspic | L]
-1 o] _*
» System B i ‘ﬂ
£ Directives g 12
2] Flash Security £ 13 #if defined (LORA_SENSOR_ENABLE)
&0 Header Files ﬁ 14!| #include "
0 Source Files < 15 | #include
O aos 5l 16| #include ble
<] aes_smallsize.c H] i  ds18b20_init_error:_goal
1€l soc_impl.c 17| Hnelude ini N ' @ sht20_init_error :_Bool
& o g 18 | bool dsl8b20_init_error=0,sht20_init_error=0; o Pt
-+ board o 4w BSP. Read
e E 20/ void BSE sensor Read( sensor © ¥sensor data) e oo
] board.h 1 215 { |
el gpio.c 22 #if defined (LORA_SENSOR_ENAELE) = ¢ ADC_channel_1_code :
| < 23 L BSP_sensor_Init( : void
4] gpio-board.c uwint16_t ADC_channel 1 mw=0;
) k_configh uintlé_t ADC_channel_1_code=0;
d] spi-board.c S - - -
& by z
- BDC_SER Seq StartCenvert();
. ;’h — 1 | CyDelay (10);
/% When conversion of sequencing channels has completed */
5} if(0u != ADC_SAR_Seq_TsEndConversion (ADC_SAR_Seq RETURN_STATUS)) —2
2 dumpsys.c i
9 vart_port.c BDC_channel 1_code=ADC_SAR_Seq GetResultl6(0);
] vart_porth RDC_channel 1 mv = ADC_SAR_Seq_CountsTo_mVolts (0, ADC_channel 1 _code):
& kerneNmodulesyfsiky y - == = = - -
o) kvmgr.c
ot aueues sensor_data->adci=bDc_chammel L av;
) K dyn_ proc.
E bf,";me mprece sensor_data->temp_ds13b20=DS18520_GetTenp_SkipRom()
9 kevent.c
-] k_fifo.c if(SHT20_READ_USER_REGISTER()==1} -
g Kidle “ 5

BT
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.
7.3.3 Add Interrupt pin
SIENREIN
Fle Edit View Broject Build Debug Tooks Window Help
B B aE 23 3 & B
89% R, BMDIEHPER & LB X/9C e Debug
82 3 6f) 9 % U [Microsoft Sans Seri -Jn -8z ulF Lo 2 s B )
Workspace Explorer (2 projects) =% inkvian_ica_ot.c *TapDesign.cysch - av x | [Component Catalog (102 .. - # x4
Y= | ol o e F
@ *Workspace 'LM502-000' (2 Projects) AN 2 Search for.. £
] Project 'bootloader [(YBCA147AZI-544S5) El
= P 502" [CYBCALATAZI-5445] § Cypress | Off-Chi vz
g -— 1 g @ Cypress Component Catalog | &
2 Design Wide Resources (LM502.cydwr) i 548 Analog =]
Pins g — i B 168 ADC
W Andiog g 3 ghange pin_wakeup * s
@ Clocks g /" Pins | Mapping | Ciocking | Buit-in ab drag to h 8 Analog MUX
§ et £ Numberofpins: 1 [X B+ &% 7| rag & (e Lomparators
irectives \ Aipns) [ General | Tput| output| 6 Manual Routing
-3) Flash security g Pt e Drive noe Initial arive state: g Communications
2 Header Files < e ! #va Digitel
43 Source Files Cinaloe Beststive pull dev]  [Low < Displa
= % V| Digital input X Min supply voltd ©1&a Ports and Pins
s eos_smallsize.c . 3 ] 5 Analog Pin [v2.20]
d soc_impl.c < A T Om comectin 2 5 Digital Bidirectional Pin [v
& board z  Digital entput 5 6 M
4] asr_board.c 4 Y comection "4 Digital Output Pin (v2.20]
-8 b (2] = & Power Supervision
g Joupu enate | o erem
g ClBldirectional o ro 68 Thermal Management
g | External terninal
d
@@ bsp
@
O hal
]
) dumpsys.c -
19 vart_port.c <
-1 art_port, Page 1 %« G
& kerne \\rgud ules\fsikv [opei] | 113 dpply. Concel,
] kvmgr.c Output x| = ] D
C}"f'k";‘; e Show output from: All o K e Tatiheer
& Kdyn_mem_proc.c [7he following projects have new component updates available: LMS02, bootloader. To update the components in a project i ||FING component cenfigured
g Keme 1nfo: frs.MO0DM: Presents information about Find/Replace. .
' Keventc Tnfo: fmk.MOO0S: Files have been modified. Do you want to save changes before closing?
g k'd‘o': CANCEL P 1 5
g Kidle.c ol
& Kmme in_1 /[0
8 Fmmblke e i ] »
g k.mm_debug.c ~ | || output [ Notice Lt

Ready

Change to use rising edge.

Configure 'Pin_1'

Name:

"Pins | Mapping | Clocking | Buit-n i
| X B+ 4+ |

General” Input | Output
Threshold: |[CHOS =

Hysteresis

[Rising edge &~
Transparent -
[¥] Input buffer enabled 8

Pin_1

Number of pins: 1

-

Tnterrupt : Dedicated interrupt

Sync mode:

10 9

Darashest ok ]|

apply || cancel |
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Step2: Add an wakeup irp pin

In Topdesign.cydn --> System--> Interrupt. The pin name must be wakeup_irp to match the code

in other place (bsp.c,gpio_irg.c,lorarun.c)

.cydsn\TopDesign\TopDesign.cysch] = NS

Ele Edit View Project Build Debug Iools Window Help

89% z e! B9a S ™ v -
Qe _BNFSH@SRls B X 00 8 Debug
- % 5 8| B & | Iicrosoft Sans Serif Jto |8z v |[S] Ao ool i s g o 2 4 I
Workspace Explorer (2 projects) -8%  inkwan ko atc  *LMSO2.cydvr  gpio_rac *TopDesign.cysch ~ 4+ % | Component Catalog (102 ... ~ # x|
B ol z
3 *Workspace ‘LM502-000" (2 Projects) N £
& 5] Project ‘bootloader [(YBCA147AZI-5445] | o . El
=72 Project 'LM502' [CY8C4147AZI-5445] E Hess -Chip ar =
R ~— H b= Configure fisr_1' @ Cypress Component Catalog | i
= Design Wide Resources ((MS0Z.cydwr) |+ — =]
. Arsiog £l change wakeup_irp 1 Ampifirs
@ Clocks £ ‘g T e Analog MUX
'; ’;;‘;2:‘"‘"5 2@ InterruptType | LEVEL L [ ||| | Wes Comparaters
- Directives N "|| | s Manual Routing
3) Flash Security . . g Communications
© O Header Files 4 s Digital
= Source Files  Display
=G aos U : : i1 Ports and Pins
9 aos_smallsize.c & Power Supervision
-4 soc_implc & System
= board i : : 1ol Bootloadable [v1.60]
< asi_board.c -i#] Bootloader [v1.60]
-9 beard.c il g (8l Clock [v2.20]
) board.h . . 2] Die Temperature [v1.0]
E -5 DMA Channel [v1.0]
9 [l Emulated EEPROM [v2.0]
a drag to here gy External Memory Interfac
B ke 2 ||| 5 Global Signal Reference |
et
bsp isl Real-time clock (RTC) [v1
- bsp.c s Thermal Management
=@ hal 6 5
g dic
-8 dih
< dumpsys.c <
< uart_port.c < ¥ D
- 1) uart_port.h Page 1 v
& kernelmodulesyfeykev \7 hegy
a kvmgr.c Output wax|. - 5
kemelyhina Show output from: All LK -
& ke buf_queue.c Cven datasheet
2 Kdyn_mem_proc.c The following projects have new component updates available: [M502, bootloader. To update the compoments in a project ric |Frovides a mechaniss to
9 kerc Info: frs.M0004: Presents information about Find/Replace. Harcware/softvars evant vith
J Kevent.c info: fmk.10008: Files have been modified. Do you want to save changes before closing? = | the Interrupt Controller.
9 Kfifo.c CANCEL
9 Kidle.c =
o kmm. - ;
9 kmm_blk.c L [ L k
) k_mm_debug.c ~ | = || output [ Notice Lst.

Ready {%=376,¥=195} @ 11Erors 0Wamings 20 Notes

Step3: Connect wakeup irp to wakeup pin

linkwan_ica_at.c | *LMS02.cydwr - gpio_rq.c/ *TopDesign.cysch ~ 4 b x  |Component Catalog (102 ... - # x‘
] ]

44 Search for. ..

~ Cypress |~ Off-Chip | db
Cypress Component Catalog
s Analog
g8 ADC
e Amplifiers
g Analog MUX
Hrgs Comparators
a4y DAC
&8¢ Manual Routing
&8 Communications
& Digital
4 Display
%5 Ports and Pins
% Power Supervision
%5 System
i-#] Bootloadable [v1.60]
-2l Bootloader [v1.60]
wakeup_irq ] 12l Clock [v2.20]
- - 1] Die Temperature [v1.0]
i-7¢] DMA Channel [v1.0]
|-#l Emulated EEPROM [v2.0]
1&a External Memory Interfac

- Global Signal Reference [
- ieerpt a0

'] Real-time clock (RTC) [vl
4 Thermal Management

A 32N052Y (B

UART_1 SPI_1
UART = . GlobalSignal_1
B Global Signal

: AllPortint] .
Stondera Vitorola 2 connect line

il

Bootloadable 1 ] antpow
Bootloadable . : : : : {F]global_irq
[ nss

[1] SPI_NRESET

SPI_BUSY [«]

ADC_SAR Se%
BNC SAR San

d [ 1 o
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Step4: Map the interrupt pin to mcu.

Flad (R ENFFEISA s aBX 9

Ele Edit View Project Build Debug Iools Window Help

©_ B-_ Debug -

T Y

cax

Workspace Explorer (2 projects)

B

& *Workspace 'LM502-000' (2 Projects)

5 Project 'bootloader’ [CYBCA147AZI-5445]
s Project 'LM502' [CYBCA147AZI-5445]

&

soan0s

549 Design
ins

A Analog

@ Clocks.

5 Interrupts

% System Iz

& Directives

&) Flash Security

=0 Header Files

5 Source Files

Wide Resources (LM502.cydwr)
«— 1

auodwon

a

aos
-] aos_smallsize.c
d soc_implec
@ board
&) asr_board.c
4] board.c
-1 boardh

[srsay

| _1 Leonfigh
2 spi-board.c
D bsp

" Sbspe
@ hal
@ el

-] dumpsys.c
g wart_port.c

&

owan_ica_at.c

*LM502.cydwr |

]
§
:

~—
CYBCA4147AZI-5445
64-TQFP

M
&

a
v

g

A vart_porth

< Pins |1\ Analog | (® Clocks | Interrupts |

System | (&) Directives | & Fiash Securty |

Step5: Modify source code to support interrupt

Check /board/asr6501/src/gpio_irg.c --> GpiolsrEntry function.

example/lorawan/loraRun/loraRun.c

Ele Edit View Project Build Debug Iools Window Help

000

]
O
O
0

[

0

Name

[ 12 .7050Y

M

(gpio_irg.) = ¥

- INTR, UART_1_rx vake MASK);

GDESH@SR| D8 X|9C M Debug s
Goadd Wik EE
Workspace Explorer (2 projects) ax lnkwnuzj.c 02y Lo “gpio_ira.c |
&2 retumn
—# Interrupts 35 ¥
B system 3
| & Directives 55 vold GploTsrEntry (vold]
3 Flash Security 3051
55 Header Files w0 wint32 data =
O Source Files b
“—?é”:m amalsizec 42 data = CY_GET_REG32 (pin_wakeup_ INTR) :
Ll socimple 43 if (data & pin_wakeup_} {
& toon 41 #if definad (LORA_SENSOR_ENABLE)
71 asr_board.c 15 Dpin_vakeup_status=l://Rising edge
d boardc 46 #endif
S boardh 47 Cr_sET REG32(pin_wakeup INTR, pin wakeup MASK);
-3 gpioc 1 48 retur
] — 43 )
1 gpio-board.c s
iﬂ';-‘ g 51 data = CY_GET_REG32 (DIOL__INTR);
bep s2 if(data § DIOI_MASK){
~ @ bspec 53 CY_SET_REG32(DIO1__INTR, DIOI_MASK);
© hal 54 GpioTrguandlercallback (DIol_FIN] ()
i dlic 55 return;
L clih 56 )
) dumpsys.c 57
:Sua:rpcx-; 58 REG32 (VART_1_rx_wake__INTR);
1) vart_port! 55, _rx_wake MASK) (
gkgmg;:;zdules\mlw P (GaRT 1 r¥wake
© kernelvhino 61
19 k_buf queue.c @
- ld k.dyn_mem_proc.c 63 )
- kerr.c 2
8 Kevente 65
1 Kfifo.c ‘

Step6: Make sure LoRa_SENSOR ENABLE is set

Add new macro LORA_SENSOR_ENABLE at project --> Build Settings --> Complier

definition.

B BH 1T -

Include directives:
Sjecth

Temwroms @]

in_wakeup_status
Epohapardiercalback.
& % Function definition:

) n Gp\o(allhaﬂd&p\

| ~¢Gp|oqucallback Gpiol
5 Gpiolsrintry(: w
o data: uint32

-> Preprocessor

2 |4 oh 2k de
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= ) Tn “
5 anpow I T T o 7 @
@ Workspace 'LM502-000" (2 Projects) b ‘Build Settings. —— — s (9] =
o alProeet bootoxder (CYSCETAZI 5445 ° Fnss
Rl 502 [CYBCA147AZI-S445] o Contlguratiofetus Ghetive) -
SPI_NRESET
_‘; Design Wide Resources (LMS02.cydwr) o EsPLr Toolehsin: [ARN GOC 5.4-2016-q2-update %)
S HeadrHles N PP M50 4 Code Generation 1
© Source File 3 i &-Code Generation Struct Return Nethod Systen Default
o T #-Debug Verbose Asn False
S bo: al & Customizer
9 ast_board.c S ARM GCC 5.4-2016-q2-upda| 4 Seneral |
gl board.c Additional Include Directori..\..\..\..\kernel\rhino\core\
board Coeate Listing File True
3 Default Char Unsigned False
inker Cenerate Debugging InformatiTrue
& User Commands |_y Preprocessor Definitiens  CY_CORE_ID=0; CONFIG_NO_TCPIP;
a — Strict Coapilation False
Varning Level Hen
s Veser X Errors False
pinfE—
; Preprocessor Definitions. 6 e
¢ o Rove preprocessor defines. (D <aacro?)
agiainput_pns | || Emer ] [Crenove ][ pom ] _
oo vt T 2us -athuab 1.\ .\ -\ \kemel \rhino\core
o 5| o\ nclude i
I COnnG LORA VERIPY Cm\neucysedl dTbat X
conria_LorA_UsE_Tero et
m,tma [ conFia_Lwan ernel\protocols\loravan ~I..\.. \..
NG
- conric_pevce MobEL g0z |
& linkuwan ica_at.c iz
8 folan cs - e conric version-sz
e [ CONFIG_ASROS0X_TEST_DISABLE | =]
g aesc - . REGION Euses
e Show output from: Al EE | 8
9 LoRaMacCont "“ ueue.c [Flash used: 105732 of 131072 bytes (80.7%). Bootloader: 5632 I byte:
g LoRaMaccrypr IsRa0t used: 14860 of 16384 bytes (90.7%). Stack: 256 bytes. Hf| 5.
& hedion Build Succeeded: 07/09/2019 10:30:3¢ =
st /
radio.c J
9 sx1zexc & (1 B
& © loraRun -
Ready X=322,¥=335} @ OEmors 0Warnings 1Notes
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Step7: Compile and upload

File Edit View Project Build Debug Iools Window Help
o & Bnaes 2 e 0y B
QAL ENSEHEER K aaxa sl livebg
- 2 o WK MicrosoftSansSerif -10 | B 7 U [S]S @ A-f- - 0524 5 S LT
Workdpace Ewlur)\{z projects) = ®% | Inkwan ca_atc | LMS02.cydwr | gpo_irgc TopDesign.cysch | « ap x Component Catalog (102...~ % X i
Bia g 2 4] Wl z
8 Workspace 'LM503-000" (2 Projects) N 8 Search for... 4
¥ Project “bootloader’ [CYBCA147AZI-5445] al © - B
553 Project "LM502" [CYSCA147AZI-5445] g5 Cypress | ofi-chip a3
H @ Cypress Component Catalog [
8lo
4 Analog
g r &y ADC
HIRS B g Amplifiers
_E|| 1 UART 1 SPI1 ot bt sa Analog MUX
# Interrupts BHIE [Pins | & Comparators
£ Directives i 188 Manual Routing
) Flash Security & Communications
O Header Files Siandard Woiorala 4 Digital
© Source Files 0@ Display
B a0s & Ports and Pins.
€ aos_smallsize.c @ Power Supervision
d soc_implc aa System
&3 board board. 5 ﬂ Bm:t:eadabls [vL.60]
9 asr_board.c i | =l Bootloader [vL.60)
9 board.c =l bl e antpou lgiobel_im L warewn_ira ‘ol Clock [v2.20)
1 boardh Enss - 4 Die Temperature [v1.0]
2 gpi £ =l DMA Channel [v1.0]
A gpio_irg.c 5 8PI_NRESET s| Emulated EEPROM [v2.0]
- gpio-board.c arLARES &8 External Memory Interfac
1) kconfigh e usy & Global signal Reference [
d spi-board.c | BUSY = & < interrupt V1701
O bsp a - ¥ of lock (RTC) [v1
(d bsp.c N 5 | 58 Thermal Management
2 hal —=_)
4 z::< output. e
118 dumpsys.c Show output from: All o
8] vart_po b t -- Build Succeeded: 07/19/2019 10:57:51
Qter‘"“ef“\—f‘::;ﬂa\mw Programming device 'PSOC 41005 Plus CYBCA147AZI-5445' with File 'C:\Users\Administrator\Desktop\IM502 LoRa master\projec
S lomare Device ID Check S ——
< :
2 kernel\rhino Erasing. . .
@ k buf_queue.c Programming of Flash Starting... Gpen datasheet
-9 Kidyn_mem.proc.c protecting.. . P S Rechntes to
- kerrc erify Checksum... hardyaressoftvare event vith
kevent.c Inished Programmin the Interrupt Controller.
'tﬁ'w evice "PSOC 41005 Plus CYBC4147AZI-S445' was successfully programmed at 07/19/2012 10:58:15 |
le.c -
Ehr A= ; Inst_N
IkCmm_debug.c == || output [Notce Lt |
Ready @ 9Erors 0Warminas 29 Notes
Step8: Check result
) THE THINGS CONSOLE fcati
‘ NETWORK COMMUNITY EDITION Applications  Gateways  Support

Applications > &2 Im502-otaa-333 > Devices Im502 > Data

Overview Data Settings

APPLICATION DATA Il pause W clear
uplink  downlink activation ack error
Filters
time counter port
I [bit1 I bit o
A 11:25:58 3 10 ADC1: 3.298 Digital_IStatus: "L" EXTI_Trigger: "TRUE" Hum_SHT: "32
“« »
- 11:25:51 2 10 payload: 0BO17F FF 7F FF 7F FFO0 ADC1: 2.817 Digital IStatus: "L* EXTI_Trigger: "FALSE® Hum _SHT: *3
< »
& 11:25:20 1 10 payload: QCDC7F FF 7F FF 7F FF03 ADC1: 3.292 Digital_IStatus: "H" EXTI_Trigger: "TRUE" Hum_SHT: "32
2l »
A 11:24:52 0 10 payload: 0B2C 7F FF 7F FF 7FFF 00 ADC1: 2.86 Digital_IStatus: "L EXTI_Trigger: "FALSE" Hum_SHT: "32
“ »
11:26:00 devaddr: 26 012E98 appeui: Q07D2BC7AL9F 7F 23  deveui: D896 EO FF 00 00 02 40

Video: LM502-Tutorial-8: Add Digital Input, Interrupt & ADC
Link: https://youtu.be/E JUBIW30wA
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7.4 Digital Output via LoORaWAN Network
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This example shows how to use set LM502 pin as a digital output and control a LED.

Hardware Connection is as below, connect a LED module to the P7.0 and GND of LM502

= R

R s Vs, NSSGIeen . TN, e, Y o o = e

Stepl: Add a digital output in the source code.

In Topdesign.cydn --> Ports and Pins --> Digital output pins

The name must be led0 to match settings in lorarun.c

2\[M502.cydsn\ i i h] o [ EIEST |
| Hle Edit View project puild Debug Tooks Mindow Help
; = ana . A P
‘ﬂﬁﬁ R, BNISHIIR §Lsx 96l iH Debug
itz B ) W K b vicrosoft sans serif_2Jio ez u =] ool i mneaga el
Workspace Explorer (2 projects) X | *LmMs02. v abx |C atalog (102 ... ~ # X|
P proj I log
1= 2] |G g
@ Workspace 'LM502-000' (2 Projects} BN : : B Search for. g
) Project 'bootloader [CYBCA147A71-5445] ] g|| & Bootioadable 1 =4 antpow [ |
&7 Project 'LM502' [CYBCA4147AZI-5445] §‘ o o e pal_irq [wakeup_irq - Cypress | Off-Chip | ar |z
& TopDesign cysch 4— H Configure Pin.1 - Cypress Component Catalog | &
4 Design Wide Resources (LM502.¢ydwr) 9 68 Analog *
o ~ X — 3 change ledo v Communications
nalo o — B igital
Q@ C\ocksg T _ Pins | Mappng | Clocking | Buit-in ar sy Disgp\ay
b ) 5 b
;'s“y‘;‘e',“n"“ al Numberofpins: 1 | X B+ +[ 5 1| e
<& Directives N Al pins] General | Input | Output | il & Digital Bidi
2 Flash Security & B Type S TCTIOTa . o s i gnu ital Input Pin [v;
o eaderies = MW=
9 asr_timerh anslos Swos adve  v] [l © 88 Power Supervision
1] board_testh = T pigital imput Min supply veltage: 088 System
1 board-config h Bl eomestim ] T drag to here sy Thermal Management
) commissioning | _o
1] cyapicallbacksh | ¥l Digital cutput
- debug.h i 1Y connection 1
1) delayh G A
I ard.h 4 [] output enable =
i h A I Bidirsctionsl e £
. boardhy 1] External terninal
1 bw_confh
e -
1] linkwan_ica_ath ——
1] LoRaMac h () X 5
1] LoRaMacCrypto.h
1] LoRaMacTesth
1 lorawan.h 6 3
1) lorawan_porth I
] low_powerh . .
1] RegiontU868.h
9 e boardh " pase1 o
1 spih « i »
1) spi-board.h |Output i L
¥ . Goen datashest
(* sx126: board.h Show output from: All » & Fins conponent conflgured
timer.f
t HmeSorverh -- Build Succeeded: 07/18/2019 15:51:17 ----—-—- - o || Tor disital eutput.
s vart-board h [Programming device 'PSoC 4100S Plus CYBC4147AZI-S445' with file 'C:\Users\Administrator\Desktop\IM502 LoRa master\projec'
1) utilities h Device ID Check = .
55 Source Files Erasing... oo
# a0s - I (4] Pin_1
=0 board . |4 il
= O bsp = |~ || output [ Notice List |
Ready K=513,Y=418) @ 2Erors 0Warnings 0Notes
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Step2: Map digital output pin to actual pin of LM502 P7.0.

-

File Edit Yiew Project Buld Debug Iools Window Help
W A8, ENASH@J L8090, B, D
Eea 3 WA

hepace wx ey

Workspace “LM502-000' (2 Projects) -
=5 Project ‘bootloader’ [CYBCALATAZI-S445]
= 73l Project "LM502' [CYBCALATAZI.S445]

& TopDesign.cysch
= 5P Design Wide Resources (LMS0Z cydur)

i

s —— 1 § 201 e
5
[

23
A

FEE]

F3pazazagazagag

EEREFREERTT]

CEOCONSESSCSSEEEEED

lorawan_porth

low_powerh
ReglonEUSEEH
1c-bosrdh Ve Aoy (D Gicks 7 amrupts | System | L rectves G Fash Serty

Step3: Change downlink code to control LED

Code are in example/lorawan/loraRun/loraRun.c

Ele Edit Miew Project fuld Debug Tools Window Help
BNASH @A A aBX| 0L IS oebug )

[ (@ projects) srx “LMS2.cytue - foraRunE
B }
7] ica, a S| else
o LoRantach 0
4 LoRaMacCryptoh Luan_mac_config_set [MAC_CONFIG_REECRT_MODE, (void *)mode) s
S LoRaMacTesth Luan_mac_config_set [WAC_CONFIG_REFORT_INTERVAL, iServerset?ic):
3 loravanh SFlasn_sTore_lofa_confizils
1 forawan_porth )
i low powerh )
o RegionEURBSE h h
o ::i':v"dh break;
gspl board.
sx126x-board h
m—— case[B
3 timeServerh (
5 wr-bowdh 0201
iites. Lf1 Apppata->Buttsize == 2 )
# Source Files +—— 1 ¢ L
T80 i - PP
it i seisppnta-mate (1) —GID 2 Rt o o
iShe v i . LEDen = LORAWAN AR SR
soby Tedt_Write (137 3 JOINREQ_NBTRIALS .
543 kernehmodulestkv & o Global Variables:
13 kernefyhino else ifiapopata-sautt[1==tx00) — 02 00 % Pin wakeup,status: uir
43 kernehweall < LoRaMaindallbacks : Lo
e 1eao_write (0); ———— LEDoff = tion decler:
25 loramac y 4 LoraTxDatallora, Appb:
g ' AppData lora_Appe.
o cmacc break; = % LoraRxDatadlora.
d LoRaMac.c ' ‘ & AppData. lora AppL.
4 LoRaMacConfimQueve.c : « Function defnitions.
ol LoRaMacCrypto.c - Bo BatteryLevelq)
d Region.c caze d: & BaardGetUniqueldiuini
feglonCommon. [ o i
4 loraradio. if1 AvoData->BuffSize == 2 ) « BoardGetRandomseed
4 radioc ‘ ok enroid
o xl2ee “void *
3 loraRun Output « applation, start) It
T +——— 2 Shaw output fram: All B &% LoraTxDatalora_AppD:
45 lorasystem " AppData : lora_AppL
Fror N | | e Bui1d Surceeded: 07/18/2019 15151117 - _— s Applss o
(o powerc Progranming device 'PSoC 41003 Plus CYACALATREI-S485' with file 'C:\Users\Raninistrator\Desktop\LMs0Z Loka master\projec % Sensor_data  sensor,
o urilities.s lbsvice 1D check = & i uintls t
4 platformiarch lezasing. .. = &« LoraRuDatafiora AppD:
a portc.c cemian % AppDatas; lora AppL_
r3 v itint el
513 semsor P .
Ready LA161 Colls INS # Ofrors OWamngs ONates

Step4: Make sure LoRa_SENSOR_ENABLE is set
Add new macro LORA_SENSOR_ENABLE at project --> Build Settings --> Complier --> Preprocessor

definition.
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F@mw - - |
File Edit View t fuild Debug Tools Window Help
5 Lokt 3

R, ANAS @A s anx 90, Mo, Debug

210 B g EEE AL G

Explorer (2 projects) won  regonc z - 10 x| Ca 102 - % iy
Beouoadsble 1 4 anpow I | By H
[Bootioadsbis | Build Settings — — . AN

Ginse
CenflguratlcaDebug (Active) -
5 5P NRESET . ]

502

SPLBUSY i

|- = = @ % 5, Microsoh Sans Seri

Baa
8 W G0 P
ot LT a0

Gz lesaas

&
© 5 Design Wide Resources (LMS0Zcydwe] | |
=1 Header Files.
=& Saurce Files
08
=0 bowd
| ) asr_board.c
board.c

Struct Retusn Nethod Systen Default

ko 008

= ARM GCC 54-2016-q2-upda| 4 Semeral
& General aditional Include Dizectori.

\.\.. \kernel \rhino\coral

Assamier Create Listing File True

OO +—— 3 | setut u Gsigwd  False
Generats Devugsing Lntcrsati Tris

__eProrscesos nfirisicn | CI_OMRR_T0n0; ORI
Sizict Capliation

izcu 4 Linker
 ser Commands

o gpinc

4 gpio_irg.c

4 gpio-board.c
4 kconfigh
g spi-board.c

sobyp H
d bspe Eid
2 hal Ld

Hian
False

4

ABCH_pin =
100

digital_inpait_pin 5

A var
\ubelnel\modu\n\h\,kv =0 ds 18b20)_pin

$ bemehonine
& kernefweall

) a0s_thino.c
13 finkw

LM50Z, cydsa\s =
bytes

oRaMacCrypto.c

e
£
AEERT
A%
H
3
H

byt € by
Buila U‘HUDIED}D 10130128

4 & lorafiun = |7 || outpus [ Wotce ez
Ready X=322,¥=335) @ OEron 0War

File Edit View Project Debug Tools Window Help

8% - BN N -
Qe BNSSHISD KBaX 9C  H_ Debug
£ 5 3 Q8 K | IMicrosoft Sons Serif_gJl0 2 u ") >
Worksgace Explore .,‘\projem) - @ x| “+Topbesign.cysch | *Lus02.cydwr | - 41 % [Component Catalog (102 ... - % X |4
= | I_E [ ( 2
3 Yy 2 SPI_BUSY = R o ]
&3 Workspace 'LMS02-000" (2 Projects) AN - 8 search far... H
] Project "bootloader’ (CYSCA147AZI-S445] [ u) | &
73] Project 'LM502' [l:v AZI-5445] 2 " Cypress | off-Chip 3|
& TopDesign.cysch H 2 SCypressCumponem Catalog ||
339 Design Wide Resources (LMS02.cydw) | || © rieg A —
Fins ol N i Commurications
g Anslog E1(R s Digitl
loc} g aa Display
# Interrupts g o s Ports and Pins
% System (]| & 5 Analog Pin [v2.20]
& Directives B (= |5 Digital Bidirectional Pin [v
4] Flash Security i2cM gbv ital Input Pin (v2.20]
312 Header Files ADBCH . . . -
1] asr_timerh i Power Supenvision
1] board_testh E digital_input_pin [ it System
1] board-configh ol nput_pinfel . . EEEREEE —|/| = Thermal Management
sl commissioning.h =
1] cyapicallbacks.h 7 G5 ds18h20_pin
W dehug h 1 -
1 del =/
@ delay o 1
ol g
A gpi hoardh -
i < m >
5 - Pagel T
0 i Output cax
] LoRaMac.h R
1 LoRaMacCryptoh Show output from: Al - |
1] LoRaMacTesth Cleanup... =
1] lorawan.h The compile step is up to date, no work needs to be done
1 lorawan_port.h The link step is wp to date, mo work meeds to be dome.
[EErer st Build Succesded: 07/18/201% 16:40:05 - —]
B b Fevice TES0C 41005 Flus CTECIIATAZI-SI457 WITR FIIE "CiiUsers\Administrator\Desktop\LM502 LoRa master\projec
] spil Device ID Check ‘) il 5
9] spi-boardh EBrasing
1] 9x126x-board.h Programming of Flash Starting... B et
] timer. protecting. . Tl conponent onfieures
o] timeServerh erify checksum...
L uart-| b d- [Finished Programmin:
)GSW“HM Device 'BSoC 4100S Plus CY8C4147A2I-5445' was successfully programmed at 07/1B/2019 16:40:18. E _E Pin 1
a0s
3 board N —— 2
20 bsp == || output [ wotce List|
Ready @ 2Emors 0Wamings 0 Notes|

Step5: Check Result

In TTN device page use downlink to control LED
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‘ II'!E THINGS CONSOLE Applications ~ Gateways  Support

TWORK COMMUNITY EDITION

Applications Im502-otaa-333 Devices Im502 Data
uplink  downlink activation ack error
Filters
time counter port
a 1611:16 4 0 payload: [notprovided] ADCI: @ Digital IStatus: “L* EXTITrigger: "FALSE" Hum_SHT: "6.6" TempC_DS18B20
4 »
16:12:37 2 oMt appid: Im502-0taa-333
— LEDoff
v 16:12:28 2 confirmed payload: 0200
A 16:11:14 3 10 payload: OAO5 7F FF 7F FF 7F FFO0 ADC1: 2.565 Digital IStatus: "L" EXTI _Trigger: "FALSE" Hum_SHT: "3
« »
v 16:12:22 2 hedued  payioad: 0200
A 16:10:15 2 0 payload: [notprovided] ADCI: @ Digital IStatus: "L" EXTITrigger: "FALSE" HUM_SHT: "8.@" TempC_DS18B20
‘ »
16:11:29 2 comfmmed ppid: Im502-otaa-333
— LEDon
v 16:11:29 2 confirmed payload: 0201
- 16:10:14 1 10 payload: OAO5 7F FF 7F FF 7F FFO0  ADC1: 2.565 Digital_IStatus: "L EXTI_Trigger: "FALSE"  Hum_SHT: "3
‘ »

Video: LM502-Tutorial-9: Add Digital output to control LED
Link: https://youtu.be/cwnjlbS aMl
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This example shows how to use LM502 to connect a DS18B20 temperature sensor

Hardware Connection is as below, note that there is 4.7k pull up resistor between DS18B20 DAT
(P0.7) and 3.3v.

DS18B20(GND)<...>LM502(GND)
= DS18B20(DAT)<...>LM502(P0.7)

~—" Resistance(4.7k)<...>LM502(3V3)
—= " Resistance(4.7k)<...>LM502(P0.7)

Stepl: Add a digital di-direction pin.
In Topdesign.cydn --> Ports and Pins --> Didirectional pin
The name must set to ds18b20_pin to match the ds18b20.c file and bsp.c file

J LM502-000 - PSoC Creator 42 [C:\.\projects\CIEAtOMEMSOZ\LM502 cydsn\TopDesign\TopDesign.cyschl = =l |
Ele Edit View Project Build Debug Iools Window Help
a9 - ®Q B NaE z 'y i, .
Qe BNIEHPGR & LB X 9 # - _ Debug i
-3 5 o W icrosoit Sans Serif <[00 | B 7 U A
Workspace Explorer (2 projects) ~®% | Regon.c’ *TopDesign.cysch | *LM502.cydwr | ~ 15 x |[Component Catalog (102... - # x5
B Bootloadable_1 4 antpow | [ F
@ Workspace 'LM502-000" (2 Projects) BN Bootloadable : global irg  {Iwakeup_irq 9k Search for. .. g
53] Project 'bootloader’ [CYBCA147AZI-5445] | | @ “inss % - - &
t 'LM502' [CVBCA147AZ1-5445] g Cypress | Off-Chip ar (3
—1 HilE Configure Bin_1 - — B Cypress Component Cataiog | &
 Design Wide Resources (LMS02.cydwr) 9 =@ Analog =
< Pins gl —— 3 change ds18b20 pin “ e Communications
M Analog 2 L |——= 3 chang P : : =4 Digital
@ Clocks g = Mapping | Clackng | Bult-n | b = Display
# Interrupts 8 ) =4 Ports and
B system G Numberofpins: 1 | X J@ + 4| ¢ | | _ | S Ao
L Directives N | [Aipmsl ~ General | Tnput | output| > . Dightal Bdrectional Pin
& Flash Security CEPIO Trpe Drive node Initial drive state: -2 Digital Input Pin [v2.20)
5 Header Files — T drag to here - Digital Output Pin [v2.20]
S Source Fils Flizatos (Dighefidee] pui= >t Powres Supermision
# 1 aos [ pigital input A Min supply voltage: & #a System
O board ¥ comnection e \ EEEEE =& Thermal Management
S bsp IS oo
0 hal 2z [CIpiettal output 4
O kernel\modules\fs\kv 4 B connection
- kernelyrhino. &) Al - =
O kernel\vcall LjOutput eneble )
& linkwan E [V Bidizectional Ea [
(0 linkwan.c
2 linkwan_ica_at.c [ External terminal
<) RegionEUB68.c
=& loramac
g aesc
) cmac.c L4
&) LoRaMae.¢ 5
4 LoRaMacConfirmQueue.c b
c) LoRaMacCrypto.c 6 .-
 Region.c |
g RegionCommon.c - Pagel \ | ab
b IE?;‘,’D“; Qutput Datasheet [ ooy Gancel W A
) sx126x.c | Show output from: — 0l I i
@ loraRun n
18] loraRun.c \Programming of Flash Starting... a
& N i Pins component configured
© lorasystem Protecting... mponent contig
19 delay.c Verify Checksum... for & single bi-atvectional
& low_power.c Finished Programming
Dzll u:iliric\s‘;c N Device 'PSOC 41008 Plus CYBC4147AZI-S$445' was successfully progranmed at 07/18/201% 14:10:58.
platformiarcl :
B portcx o] Pin_1
i port s o |1 S
& sensor ~ |~ || output [ Notice List
Ready @ OErors 0Wamings 1Notes
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Step2: Map this pin to LM502 actual pin

& LM502-000 - PSoC Creator 4.2 [C:\,.\LM502 10

2\LM502.cydsn)\LM502.

Ele Edit View Project Build Debug Tools Window Help

jF1% R_ BN SEPdI G s e X/ 0 e 8. iDebug 5
- & of Y L
Workspace Explorer (2 projects) -ax c| =T n. - avx |8

Bia

15 Workspace 'LM502-000" (2 Projects)
7l Project ‘bootloader’ [CVSCA147AZ1-5445]
P2l Project 'LM502' [CYBC4147AZI-5445]

)

2
2 Design Wide Resources (LMS502.cydwr)
fpins +— 4

-& Directives

&) Flash Security
0 Header Files
=0 Source Files
@ aos.

hal
03 kemehmodules\fs\or
© kernelyrhina
O kemelveall
= linkwan
-1 linkwan.c
- &l finkwan_ica_at.c
d] RegionEUsEs.c
+ & loramac
L aes.c
) cmac.c
&l LoRaMac.c
&1 LoRaMac ConfirmQueue.c
-] LoRaMacCrypto.c
& Region.c
& RegionComman.c

CYBCA14TAZI-S445

64-TQFP

H "~ Pins [ W Analog | & Clocks | _# Interrupts | 8 System || Drectives | L Flash Security |

Step3: Add DS18B20 code

Add Existing Item /sensor/ds18b20

-2l Uirectives
& Flash Security
4.3 Header Files
23 Source Files
42 aos

5 board
25 bsp

4G hal
442 kernel\modules\fsikv
-0 kernelvrhino
© kernehveall
343 linkwan
2] linkwan.c
) linkwan._ica_at.c
'] RegionEUS68.c
& loramac
L) ses.c
-9 cmacc
-] LoRaMac.c
'] LoRaMacConfirmQueue.c
L

34

[Flted0

[Areoy_| (omausunod_|

ADC1_pin fai———
digital_input_pir

e Add -

NewItem... 2

2 Re
L@l re

cur Ctiex

Existing Item... [ 4= it

<M<
ma a0 rosay

<}

L<J<MI <<

(<M<

[
[ [efefefafbefefafefefelef«fef<fef<]
[<<

[<I<M<NI<N<N |

[T
- Analog Pin [v2.20]

& Digital Input Pin [v2.20]
-1 Digital Output Pin [v2.20]
a Power Supervision

=i System

= Thermal Management

44 lorara
Q) rad
g sxi

© loraR

2 lon

Copy ctrvc
Paste Ctri+V
Delete Del
Rename F2
Remgve From LM502

X B

Build Setings.

Properties...

NewEolder |

Show output from: All I

< I »

Programming of Flash Starting...
Protecting. ..

Verify Checksun...

Finished Programming

Device 'PSOC 41005 Plus CYEC4147AZI-$445' was successfully programmed at 07/18/2019 14:18:41.

4 [l

>

Pins component configured
ot a single bi-directional
cornection.

%l 5= Pin_1

i

|43 || t2m gs18020 o

() [1- «[tr507 LoRa master v sensor + ds1ab20 |

| ER-~ FE
|. device

). doc

| example
| framework
| include

} kernel
L
L
L
L

platform
projects

security

sensor

I bsp

). ds18b20
). sht20

L <ite sronc

THE(N): ds18b20.c

- & 13
T & gs18b20.c 20

[l ds18b20.h 20

v i »

~  |Project Files (*.cydwr:*.cyre;* =
Como ) [ ms
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Step4: Include DS18B20 library
Project ->Build Settings -> Compiler -> Additional Include directories -> Include DS18B20
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directory.

ALMS02 LoRa mastersensonbsp\bsp.c]

File Edit View Project Build Debug Tools Window Help Reiliional cluce Divectories 9] 3 |
HNSSH@SRNE B X9 ¢ #- _ Debug -
22N S — 5 —*ie) [Bhmore) [Sabone) (s
EpsS e Weza0
Build Settings «————D .. . [8 88 ]| |1\ emenprotocolsioraanioraimaciregion i -avx[C (bsp.c) e x
ConfiguratioiDebug (hetive) = H| | L1\ kamefprotocoisarananliomtsystemcrypta b4
- El
Toolchain: (UK G0CE _lwen & 4 Function definitions: z
£ 1M502 4 Code Generation S
::3‘ g')g? Generation Struct Retwrn Nethod Systea Default 111 kemelprotoccistarawanlinkwaniregion =
ebug
o Gisonizer lY:E:rhm;e hen False L L ikemalprotocisarawanlinkvsninclude !
£ ARM GCC 54-2016-G2-upda| 4 Seneral L\ isansaribep F
-General dditionsl Include Directori..\..\..\.. \kernel\rhino\core\ .
-Assembler 4 7 create Listing File True
- ol v.___ Default Char Unsigned  Falee 9
e binker 3 Generate Desbugging Infornati Trus ——
E-User Commands Preprocessor Definitions  CY_CORE_ID=0; CONFIC_HO_TCPIP; ] Create Relative Paths Cancel
Strict Coapilation False
Yarning Level Hieh [ 7 =
Varnings s Errors False
P T : @Ov\l «|LM502 LoRa master » sensor » ds18b20 [ -4 |[ = dsiae 5 7
tional Include Directories
Additions] directories to add to the conpller’s include paths; » = -
‘use semi-colon delinited list 11 nere than one. il boaical
“ncpu=cortex-alplus -athuib —1.. el\rhinglcore, ¢4 example | &k
\incluge - mxm\ea-m\m\mvsn\gcm L f «
\ A ke l\nom{’ \{s\lw\lnc{;g \.lxnludc B g i S —— E
- - \platfornincu\cyBosler e S ORI,
Anel T \bessderesot \bo i inchicle
" » NasrS0T\ine -1\ SR > ). kemel
> ). platiorm
—
I T | = > . projects
4 4
o F F > ). security
=3 loraradio | 10
8 radioc I‘i 11 4| sensor
o sxd26x.c = ’ I bsp =
3 loraRun il e
&) loraRun.c Show output from: Al - &
o) Lj’gf__{;ﬁ"‘ fprogramming of Flash Starting. .. A shizo
e protecting. .. I site_scons
] R Verify Checksun » I test
= platformiarch Finished Programming o i 1 »
@l port_c.c Device 'BSoC 41005 Flus CY8C4147a2I-s44]
 port_s.S it ds18b20 z
543 sensor .
2 Generated Source = 8 .
Ready @ OErrors 0Warnings 0 Notes|

Step5: Make sure LoRa_ SENSOR _ENABLE is set
Add new macro LORA_SENSOR_ENABLE at project --> Build Settings --> Complier --> Preprocessor

definition.
[l i562-000 - PaBC CTeaar 2 TN e SO B B E03 Sy TapDesignTopDesign. sl — = IE

[ et s it k0 iy ok stiion s
1 EFEE g olig Bivetwy 4

s B3, ENSEH@SR 48 X]|90 8L idebug

| 5= 2 & % % MicrosoftSansSerif_-10 - B 1 U

mmsqu el T9x]| regon. 2 - x| [CompoTeRCA IOy (10N
2 & p— I 1 - AT H
urkspa(e 1502 000 Projct L Build Settings — i » P
(6 otoader (VaCH147AZIS445) gl & Canss . =
B (CYBCA147AZI-5445) o Configwatiofbebug (hotive) -
| /5Pl NRESET . s e
| Design Wide Resources (LM502.cydwr) 9 Teolchatn: [4RK 6OC 5. 4-20lé-azmiste  v|
| 65 Header iles 3 FraR 50z 4 Cods Generation
; - - Code Generation Struct Retum Nethod Systen Default
] 4 c‘m Verbose dsx Falee
| RN GCC 54-2016-a2-upds 4 Goneral
ersl Ackditions] Tnclude Dizectord .. \.-\--\.. \kernel\rhino\core\
|  Assembler Create Listing File
e ~ (Compilen +—— 3 Default Char Uns igned False
| 9 e unker Cenerate Debussing Infornati True
8 Eontah @ User Commands v Premocessx Definisions  CTCORE_TD=0; CONFIG_K0_TGPIF;
o spi-board.c . Strict Compilats
bsp Varning Level Hen
. Sa\bsp < abé, Vesier ¥; Errors False
. i o PrprocessorDfiions _ 6 [ T
i clih “ or nore preprocessor defines. (-D @acro?)
-9 dumpsysc " Renove
3o s s |{[ ] e ] o I ] [ e —
art_porth s ermel\rhino\core
© kernelmodules\fs\kv &30 ds18020 pin | || [CONFIOUNKWAN AT S platemlarcniorilarven\aceng 1o
s [coNFIG_LORA_VERIFY
& kernel\ehino | conFi_LoRa_USE_Tex0
© kemelyveall v [ conFic_Lwan
Disable -
! [CONFIG_MANUFACTURER="ASR"
= [CONFIG_DEVIGE MODEL="6502 ||
g {;';kv":&g;é;“ Page 1 [CONFIG_VERSION="v42"
& Do G | |CONFIG_ASRGS0X TEST DISABLE
2 aesc REGiON EUsss
4 emace
i % toRaMace Lfsool.one 5 C:\Gsers mams raor wesrzopusfSi2 Lok 5
-9 LoRaMacCont '"“Q“E““ [Flash used: 105732 of 131072 bytes st 721. B dez. 5632 f bytes.
3 Redroncommone - oiiia Succesded: 07/05/2016 30430596 Loorr ot
C s /
a radio.c 7
4 sxl26xc L | :
& & loraRun ~ |+ | output [otice st
Ready 3222335 @ OErors 0Warnings 1Notes
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Step5: Compile and upload

< I =T x_ )
File Edit View Project Build Debug Tools Window Help
SR, BNSESHISR § X 9 #-_ Debug -
& W% Microsoft Sans Serif -10 - B Z U A- g sl g on 2
warihqm wlk\(z projects) —ax “LMS02.cydwr | bsp.c | - 4 x | Component Catalog (102... - # x &)
B 1 ey . 5] : : : : Qi) g
& TopDesign.cysch L & Seareh for £
& Design Wide Resources (LM502.cydwr) & l
Pins o -~ off-Ch ar |2
W Analog Cypress Component Catalog | &
® Clocks 9 624 Analo 4
5 Interrupts N &8 Communications
 System - 20 Digital
£ Directives T [ADCSARSeq | e-a Display
& Flash Security & sdone:  led0 & %a Ports and Pins
43 Header Files eoclo)

i2cM 13 Analog Pin [v2.
© Source Files i

£ 80s ABCA_pin ol —| |5 Digital Input Pin [v2.20]
& board i Digital Qutput Pin [v2.20]
G bsp digital_inpul_pin 4 : it 4 Power Supervision
& bspc 7 T 3--f] ds18b20_pin osasysem
& hal %@ Thermal Management
&0 kemelmodules\is\ky
Q kernelyrhing
& kemeleall
=5 linkwan
[ linkwan.c
o linkwan_ica_at.c
<l RegionEUBE8.c
& loramac =
@ aesc « m B
o emace " _Page1] (D
el LoRaMac.c ==
6] LoRaMa ConfirmQueue.c Output ax
g kigf;f‘a:c'w’“" Show output from; All .=
ol RegionCommon.c cyelftool.exe -5 "C:\Users\Administrator\Desktop\IM502 LoRa master\IM502 LoRa master\projects\Creator\LM502\LH502.cydsn\i~
& loraradio Tash used: 105732 of 131072 bytes (80.7%). Bootloader: 5632 bytes. Application: 99844 bytes. Metadata: 256 bytes
radio.c RAM used: 14860 of 16384 bytes (30.7%). Stack: 256 bytes. Heap: 614 bytes.
@ saz6r.c - ——- Build 07/18/2019 14:56:15
Programming device 'PSoC S Plus CYSC AZI-S witl ile Users\Administrator\Desktop\LM: LoRa master\LM: p —_—
O'g’f“"a deviee ' 41008 P1 804147 445" with file 'Ci\ \Adn: \Desktop\IM502 \IMS5 02
& loramyetem. Device ID Check Vl— "
g delay.c [Erasing- i P maponent configured
d] low_power.c programning of Flash Starting... or 2 single bi-dlrectional
4 wilities.c Protecting... comnetion
& platform\arch [Verify Checksun...
a Finished Programming
ort 55 Device "PSoC 41005 Plus CYBCA147AZI-S445° was successfully programmed at 07/18/2019 14:56:33. o Pin 1
Qe‘ dslLab20.c [ | e -
o sh20.c ~ | |[output [ Kotce Lt
Ready @ OErrors 0Warnings 0 Notes
.
Step5: Check result in TTN
) THETHINGS CONSOLE Applicati
ications Gateways Support
- NETWORK COMMUNITY EDITION e v e

Applications > &2 Im502-0taa-333 > Devices > §7=) Im502 > Data

Overview Data Settings

APPLICATION DATA Il pause W clear

uplink  downlink activation ack error
Filters

counter  port

yload: OCE; FFF7FFFO0 ADC1: 3.298 Digital IStatus: EXTI_Trigger: "FALSE" Hum_SHT: "3276.7" TempC_DS18B20: "24.e0" TempC SHT: "327.67"
‘ S
v 14:56:43 0
4 14:55:28 0 10 payload: 0CE209 66 7F FF 7F FF 00 ADC1: 3.298 Digital_IStatus: “L" EXTI_Trigger: "FALSE" Hum_SHT: "3
‘ »
14:56:36 devaddr: 26 0128BF zppeui: 007D2BC7A19F 7F 23 deveui: D896 EO FF 00 0002 40

Video: LM502-Tutorial-10: Add DS18B20 temperature sensor
Link: https://youtu.be/GCUb5G1sBmc
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7.6 Add SHT20 12C device

This example shows how to use LM502 to connect a SHT20 temperature & humidity sensor

Hardware Connection is as below:

SHT20(SCL)<...>LM502(SCL)

SHT20(SDA)<...>LM502(SDA)
SHT20(VCC)<...>LM502(3V3)
SHT20(GND)<...>LM502(GND)

Stepl: Add I2C pin.
In Topdesign.cydn --> Communications --> 12C
match the sht20.c file and bsp.c file

The name must set to 12CM to

[C502-000  Psoc Craster 43 [CR\projeci\CreamaRNaay ]

=8 % |

Eile Edit View Project Build Debug Tools Window Help

89 B = a s — y R
" QAL ENASASARE WS XS M ivebug
-3 2 @8 U Microsoft Sans Serif =J10 .| B 2 u o L:
Workspace Explorer (2 projects) ~@%  Regonc) #LME02.cydwr - 4b % Component Catalog (102... - X/ &
B 5 - o e e - z
5 Workspace 'LM502-000' (2 Projects) -\ 4 Configure '2C_1' # Search for. g
3] Project 'bootloader [CYBCA147AZI-5445] & — — d
*Project 'LM502' [CYSC4147AZI-5445] g = — 6 change 12CM P Cypress | Off-Chip I
 TopDesign.cysch +— p 0 VB ZFgiobal ity LZwakeup_irq Cypress Component Catalog |
P Design Wide Resources (LMS02.cydwr) ‘3 " Configuration " 12C Basic | 12CPis | Buitin 4 & Analo —
Pins 2 33 Communications
g . —
" 5 EZ12C Slave (SCB
‘2 E\‘:::ans 3T Data xate (kbps)s 100~  Actual cata sate (kbps): UNKNOWN (Press “Apply") Al ﬁ ave (SCB mode
 systen a4 Oversanpling factor Lo 11 B menss ] T s U ey
) Directives = | & SENTTX [vL0]
&) Flash Security g Jranual oversasple control Y~ ‘8] Serial Communication Blc
13 Header Files < (B (o ot 5 5 SMBus/PMBus Slave
13 asr_timerh JeEeh e i 8] SMBus/PMBUS Slave [v
board testh = [FlByte node 1 Software Transmit UART
1] board “eonfig.h % drag to here S SPL
1] commissioning h Actires: . 4 SPI(SCB modle) [v4.0]
cyapicallbacks.h 2 B (5 UART (SCB mode) [v4.0]
) debug.h H ooxt8 o [ofoa s Digital
(2 delay. S p—— p— a Display
delay-board h [earE [t [ =| |62 ports and pins
2 gpie-h eept matening adness in & Power Supenvision
1) gpio-board.h R PR R RO 4 System
wh Accept general call address 21 Thermal Management
hw_conth
19 lmlvand Bnsble vakeup fron Decp Sleep Node 7
finkwan_ica_ath 8
3] LoRaMac.h i
LoRaMacCrypto.h
1] LoRaMacTest.h N
2 lorawan.
b T oo o | L
1] low_power.n <
1] RegionEU868.1 - = :
rtc-board.h
2 spi [ Page1] 0| = m D
1) spi-board.n 5
ex176x-board h Ot = ] [T —
B timer.h Show output from: All - 5 g panication Interface
e arm-none-eabi-gec.exe -mcpu=cortex-mOplus —mchumb -T..\..\..\..\kernel\rhino\core\include -I..\..\..\..\platformarch\ari ~ 12¢_1
larm-none-eabi-as.exe -mcpu=cortex-m0plus -mthumb -I. -IGenerated Source\PSoC4 -alh=.\COItexMOP\ARM_GCC_541\Debug/CyBOotA:
|arm-none-eabi-ar.exe -rs .\CortexMOP\RRM_GCC_S41\DebughLM502.a .\CortexMOP\ARM GCC_S41\Debug\URRT 1.0 .\COPTeXMOP\ARM_GC
541\Nshuc\SET 1 anlk m.o \TerfesMOn\BRM GOG S41\Debna\SPT 1 sclk m PM.o \CorTexMID\ERM G0C 541\Tebna\SPT 1 miso m.o AT
i
~ |~ || output [ Notice Lt | Shave

{X=779.Y=602)
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Step2: Add 12C code.

{18l Software Iransmit UART
%1 SPL

5 SP1(SCB mode) [v4.0]
ﬂ UART (SCB mode) [v4.0]
ital

mg‘ p.sp\

% 2a Pores anc pins
s Power SupErv
o0 System

#-ds Thermal Management

« [ ¥

*-le] ds18b20.

L=

il shtzo.c
[l sht20-h

example

framework

!

!

!

b

| include
. kernel

| platform
| projects
| security
| sensor

L bsp

| | ds18b20

). sht20
site_scons

12 EE

2019/6/28 14:45
2019/4/30 15:34

C Source File
C/C++ Header F...

| e .

SefdE(Ny: |

Step3: Add 12C directory

Obsp ]
S hal %‘
0 kernel\modules\fs\ky S
© kernel\rhino z
© kernel\veall =
© linkwan =
o linkwan_ica _at.
") RegionEUS68.c
= © loramac .
aesc
L cmacc ABCA_pin st
o LoRaMac.c
2 LoRsMacConfimQueus.c digital_input_pin (=
0 u\ Add | Newltem...
L@ : i
& cut Ctrl+X ing Item.. —2 =o-{i ds18b20_pin
a S copy crl+C New Folder
Joral ity s Curley T = 5
| Delete Del |~ _page1] T
Rename 2] [output =8
Remove From LM502 || Show output from: All - & |
177 Build Settings. ||ppplication checksum calculated and stored in ELE section .cychecksum B
- ‘Checksum calculated and stored in ELF section .cymeta
, o B Broperties. uaTfronl ave —& "e-\NsarelAdmind arratnri neclran\TMEAD TaBa mastar\IMSN? TaRa mastarinraierrs\fresror\IMSNZ) TSNS cudan\e ™
| Bl v

cn dat

1 s3hec
I Commumieation Interface

{5CB mode)
12¢ 1

= )

File Edit View Project Build Debug Iools Window Help T D1 % ]
89 - BNhas a2 & ol - -
% RUNBHASHPSD $haax 96l # Debug
£ B 8 88 ¥ | Wicrosoft Sans serif o]0 =B r u |[5] Aol gae < [ K w][ Remove J[pem J[ w ]
Waorkspace Explorer (2 projects) T opDesign.cysch | =L502 cydwr "L\ Wermelprotocolsloravanioramacregion = ~ b x| Component Catalog (102 ..+ # | &
28 3 Standard N | el g
Build Settings +——— 2. Pl x ] 111, iemelprotocolslorawantora\systemienypto 4 Search for g
— V. \device\loralasr501_irimn Cypress i
Configuratiofiebug (hetive) =] \ || Cypress Companent Catalog | &
UIEEes 11\ kemeprotocolslorawanlinkwanlregion i A .
S1M502 4 Code Generation A1\ Mkemelprotocolsllorawanlinkwantinclude 6 ’Egj’.?é" nicatiens
Code Generation Struct Return Method Systen Default LA \sensortbsp ! E ol g . EEwakeup_a 2 EZ12C Slave (SCB mode
ebug
Castomizer . Verbose Asn False LA\ \sensorids 18620 9 M
ARM GCC 54-2016-02-upda [ {2 SENT TX [v1.0]
A&;s“e?rr\ab\er Create Listing File Tr\l!- e kel ebiacticersy £ = |51 Serial Communication Elc
188 SMBus/PMBus Slave
3 Default Char Unsigned False ] Create Relative Faths & Cancel. T o SMBun MBS Slave [v
Generate Debugzing Infornati True J Software Tancm: AR
User Commands Preprocessor Definitions  CY_CORE_ID=0; CONFIC_HO_TCPIF; | [ gimens: ]
Strict Compllation False —7 | I_Q SPI (SCB mode) [v4.0]
Warning Level High @O. I = [LMS02 LoRamaster » sensor » shi20 | <[4 | (@ shzo l ;,“S‘,;f{’;’f’ (SCBmode) [v4.0]
Varnings as Errors False 238 Display
R g ) Poris and Pi
(et R S —— . ia pOS;,“Supe‘xm"
Additions) directories 1o ad conpiler’ s include pathe; | |1 ). doc P ||| | i syster
e et eoton delintto 135 18 moo' thonone: L example = | Themmat Management
cpu=cortex-atplus ). \kernel \rhino\ core SIS TR,
\lmluds ’I..\‘.\..\..\vltthr-\u‘:h\m\-nvﬁl\g <\n0 L. b framework
-\ Vkernel\modul es\fs\kv\include —I..\..\..\.. \include -I.. i ) include
\. . \. A \Dll‘\!m“:ﬂ\ml(?\hll ’l 'S \ A \kmﬂ.\ﬂl |
e \bn\ard\nnBEUl ). kernel
4 - , Naerasotiine 10,3 N s
I platform
11— '3 Apply Cancel L projects
_ 2 . security
i T
1] rt-board.h & sensar H
A 10 I bsp “ i »
T spi-boart =
-1 sx126x-board.h % ds18b20 R e —
] thmer « J. shzo P Comipication ntestace
; Swvr-‘eSelvev.h " _page | site_scons D 12G 1
1) utilities.h Output b osect adl < i Hisar [ e ]
G Source Files =
Sourcs Show output from: Al - % S sht20
5 board o [rrmonana—sani—ner swe —memmecarresomnt o
@0 bsp =[5 || output [ oce Lst| g —| mEzEx Sive
Ready @ OErrors 0Warnings 0 Notes

LM502 22dBm LoRaWAN End Node User Manual

52 /57



Cﬂ DRAGINO .
www.dragmo.com
Step4: Compile and upload

Eile Edit View Project Build Debug Tools Window Help

asn SR BNSESHFESR BB X #-_ Debug -
Jiha & W MicrosoftSansSerif -10 - B I U [&] A-gom-lioyae e
Wo&{-:e ExploreN projects) = %% Regonc ) Topbesign.cysch | Lmso2.cydur | bsp.c | « a0 x | Component Catalog (102 &
B 2 5] Bl ) g
- TopDesign.cys i 4 Search for £
) Design Wide Ilesuur:?i (LMS02.cydwr) & i 2
pins O Oypress | ofichip]_» |2
W Analog @ Cypress Component Catalog |
Clocks =} 4 Analog —
# Interrupts R % Communications
-_SAR_Seq 5
% System ~ e e 120M g 12C
% Directives T (o= sARsed 3 E22C Slave (SCBmode
4] Flash Security P sdonefe [ ledd
ot o

3 Header Files

35 Source Files JSENYTX [vl 0

0 aos ADC1_pin ff——— @ Waster -8l Serial Communication Blc|
42 board 2120 SMBus/PMBUS Slave
O bsp : . b . . digital_input_pin = . . - &] SMBus/PMBus Slave [v
1 hal Ves 1 (8] Software Transmit UART
O kernelmodulesifsiky Ga ;p]smscg )
mode) [v:

5 kernelyrhino

i ds 18020
@5 kernelveall Fansm - UART (SCB mode) [we.0]

s Digital

@ linkwan i
g linkwan.c ||| #2a Displa
g linkwan_ica_at.c i n Portsand Fins
-l RegionEUBBB.c o[ po
& loramac <P e Sy
o aesc 1 o= el Thermal Management
-8 emac.c 3
-[e] LoRaMac.c Show output from: All - R
el LoRaMacConfirmQueue.c oo seoTon TOUI, ISR eIy U e
ol LoRaMacCrypto.c Aoplication checksum calculated and stored in | BLF section .cychecksun
-9 Region.c cymeta
'l RegionCommon.c \LM502 LoRa master\1M502 Lof master\pro; ects\txea(or\mSDZ\LmSﬂz sn\(
4 loraradio Application: 99844 bytes. Metad:
{8 radio.c SRax used: 14860 of 16384 bytes (90.7%). Stac 6144 bytes.
Qr‘”;\“e“ Bui. 07/18/2019 11:34:34
S Programing device 'BSoC 41005 Plus CYBCHI4TATI-54157 with File 'Cr\Users\AGRInIstrator\DeskEopVINUZ ToRa master\ivso? :
ol lorakun.c
@3 lorasystem pevice 1D check « i »
Erasing. ..
g i Open datashont
dl low_power.c programning of Flash Starcing || P aninication Interface
@ utilities.c Protecting.. (STB nods)
@ platform\arch verify Checksun..
c Finished Pxogra)mvun
Q‘ﬂ Al pevice "PSoC 41005 Plus CY8C4147RZI-5445' was successfully programmed at 07/18/201% 11:35:00
1] S-siﬂbzﬂt i ¥
53 Generated Source ~ | || output [notice Lse] Save
Ready Lnd2 Coll INS ¥ Ofrors 0Warmings 0 Notes

Applications > Q; Im502-0taa-333 > Devices > Im502 > Data

Overview Data Settings

2

APPLICATION DATA Il pause W clear

uplink  downlink activation ack error
Filters

time c unterl PoTT
payload: OCE2 7F FFOA82P1CH00 ADC1: 3.298 Digital IStatus: *L"  EXTI Trigger: "FALSE® Hum SHT: "45.7" TempC_DS18B20: "327.67" TempC SHT: *26.50"

“ >

v 15:14:33 0

A 15:13:19 0 10 payload: OCE2 7F FFOA48 01E000 ADC1: 3.298 Digital_IStatus: "L EXTI_Trigger: "FALSE" Hum_SHT: *4

| »
15:14:26 devaddr: 2601 21AD appeui: 007D2BC7A19F 7F 23  deveui: D8 96 EO FF 000002 40

Video: LM502-Tutorial-11: Add SHT20 I12C sensor
Link: https://youtu.be/BjPEjuO8sPk
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8.1 What is the frequency range of LM502?
Different LM502 version supports different frequency range, below is the table for the working

frequency and recommend bands for each model :

Mark Working Frequency Best Tune Recommend Bands
Frequency
LM502-4 Band2(LF): 410 ~525 Mhz 470Mhz CN470/EU433
LM502-8 Band1(HF):862~1020 Mhz 868Mhz EU868/IN865
LM502-9 Band1(HF):862 ~1020 Mhz 915Mhz AS923/AU915/
KR920/US915

8.2 How to change the LoRa Frequency Bands/Region?
User can follow the introduction for how to upgrade image. When download the images, choose

the required image file for download.
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9. Order Info

Order Link: http://www.dragino.com/buy.html

Part Number: LM502-XXXXX

XXXXX: The default frequency band

NN N N N SN

Part Number: LM502-Demo-Board-XXXXX

AS923: LoRaWAN AS923 band
AU915: LoRaWAN AU915 band
EU433: LoRaWAN EU433 band
EU868: LoRaWAN EU868 band
KR920: LoRaWAN KR920 band
US915: LoRaWAN US915 band
IN865: LoRaWAN IN865 band

CN470: LoRaWAN CN470 band

XXXXX: The default frequency band

AN N N N Y

AS923: LoRaWAN AS923 band
AU915: LoRaWAN AU915 band
EU433: LoRaWAN EU433 band
EU868: LoRaWAN EU868 band
KR920: LoRaWAN KR920 band
US915: LoRaWAN US915 band
IN865: LoRaWAN IN865 band

CN470: LoRaWAN CN470 band

10. Packing Info

Model

Content

LM502

LM502-Demo-Board

*LM502 module x 1

*LM502-Break-Out board with
LM502 soldered x 1

*LoRa Sticker Antenna x 1

LM502 22dBm LoRaWAN End Node User Manual

Dimension/Weight
Device Size: 2 x 2.75 x5 cm
Device Weight: 137g

55/57


http://www.dragino.com/buy.html

& orAGINO

11. Support
>  Support is provided Monday to Friday, from 09:00 to 18:00 GMT+8. Due to different

timezones we cannot offer live support. However, your questions will be answered as soon
as possible in the before-mentioned schedule.

www.dragino.com

»  Provide as much information as possible regarding your enquiry (product models, accurately

describe your problem and steps to replicate it etc) and send a mail to

support@dragino.com
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12. Reference

<>

<>

LM502 22dBm LoRaWAN End Node User Manual

Product Page , DataSheet, Video Instructions

Image Download

AT Command Manual

CY8C4147AX1-5445 MCU Page

LM502-Demo-Board Hardware Source

LM502 DXF file
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