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1.2 $ITER

a. TXf£i%0x00, 0x01, 0x02, 0x03, 0x04, HNTxBuffertl+ r% s
] mainc | ] STARTUPASL | Operation.c

45 wvold TxStart( void: )
46 -4
47 - unsigned - char-i;
48 . -for- (1-=-0; -1 -« -BUFFER_STIZE; - i++)
49 [ - - - - {
=20 (-0 TxBuffer([i] .= 1i:
51 - -}
52 -5X12Te5etTxPacket ( - TxBuffer, Buffer5ize-):;
53 ‘T¥ Inmiti):
54
S
56 vwold TxDonefction( wvold-)
57 H{
‘} S8 - -memset | -TxBuffer, -0, - sizeof (TxBuffer) ):
59 <+ -BX Imit();:
&0 ¥
1| 1]
Watch 1
Marme Walue Type
=4 X:0%000... | array[5]...
¥ [0] 000 uchar
¥ [1] 001 uchar
v [2] 02 uchar
¥ [3] 003 uchar
¥ [4] 004 uchar

<Enter expression>

b. RX#:kF|0x00, 0x01, 0x02, 0x03, 0x04, URxBufferd 2t - %k

Watch 1 n

Marne Value Type

= *%3 RxBuffer 020000010 RxBuffer(]... | unsigned char[5]
¥ 0] 000 unsigned char
¥ (1] 001 unsigned char
v 2] 002 unsigned char
¥ [3] 003 unsigned char
¥ [4] 0s04 unsigned char

<Enter expression>
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2 fREEN4H

wE#define TX 1, B PLiEML51E il LoRatk B /E AT X A% 2% Bk -

BE#define TX 0, AT LAiEML51$% #] LoRat B W RX A& 1% B

645 vh 55 Y Boardlnit() 5 Radio_Init()i 1T GPIO 5 SPIZEFE/: i #ia 1k, SR )5 T 4h3E1T LoRa%k
P AL .

#include <stdio.h>
#include "platform.h"
#include "ML51.h"
#include "Operation.h"

/* _______ . I . . . . . . ____*/
[*Define */
/~k _______ . e . . L . . . ____*/
#define TX 1

/* _______ . I . . . . . . */
/*Global variables */
/* _______ R . . . . . . ____*/

extern unsigned char F_RxStart;
extern unsigned char F_TxStart;

/* _______ . I . . . . . . ____*/
/* Functions. */
__________ - - - - - - )

int main(void)

BoardlInit();
Radio_Init();

#if TX
TxStart();
ttelse
RX_Init();
#endif

while (1)
¢ if (F_RxStart)
{

F_RxStart = FALSE;
RX_Done();
RxDoneAction();
RX_Init();

if (F_TxStart)
{

F_TxStart = FALSE;
TX_Done();
TxDoneAction();
TxStart();

}
}
}

LoRa #Z Wl it GPIOH Wi, it iISPIHEAT, #IUai PR~

void SX1276InitIo( void )

/* SPI1 I0 define */
MFP_P32 SPI1 CLK;
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P32 _PUSHPULL_MODE;

MFP_P31_SPI1_MISO;

P31 INPUT_MODE;

P31 PULLUP_ENABLE;

MFP_P30_SPI1 MOSI;

P30 PUSHPULL_MODE;

MFP_P33_GPIO; /*setting SS use gpio mode */
P33 _PUSHPULL_MODE;

/*Init DIOO */

MFP_P@@_GPIO;

Po@_INPUT_MODE;

PoO_PULLDOWN_ENABLE;

GPIO_EnableInt(PITO®, RISING, EDGE, Port@, ©); /*set DIOO use pin interrupt */

void SpiInit( void )
{

unsigned char u8MasterSlave = SPI_MASTER;
unsigned char u8SPICLKDIV = 9;

unsigned char u8SPIMode = SPI_MODE_©;
unsigned char u8MSBLSB = MSB_FIRST;

SX1276InitIo();

set _SPI1SR_DISMODF; /*Mode fault error detection disable*/

clr SPI1CRO_SSOE; /*SS pin use as GPIO*/

SFRS = 0;

SPI1CRO = 0;

SPI1CRO |= (u8MasterSlave << 4) | (u8SPICLKDIV & 0x03) | (u8SPIMode << 2) | (u8MSBLSB
<< 5);

SPI1CR1 = O ;

SPI1CR1 |= (u8SPICLKDIV & @©x0C) << 2;

set SPI1CR@_SPIEN;

LoRatiHl ik I Bl buffer sl /Ean

void SX1276WriteBuffer( unsigned char addr, unsigned char *buffer, unsigned char size in )

{

unsigned char i;

SPI_SS@ PIN = 0;

SpiInOut( addr | ox80 );

for (1 =0; i< size in; i++ )
SpiInOut( buffer[i] );

}
SPI_SS@ _PIN = 1;
b

void SX1276ReadBuffer( unsigned char addr, unsigned char *buffer, unsigned char size in )
{

unsigned char i;

SPI_SS@ PIN = ©;
SpiInOut( addr & Ox7F );

for (1 =0; i< size in; i++ )

buffer[i] = SpiInOut( @ );

SPI_SS@_PIN = 1;
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3 BHSEARE
® RMIBE
B BSP itk
¢ ML51_BSP_Keil_C51_V1.0.0
B IDE jRA
€ Keil uVersion 4.6 /& PK51 Development Kit V9.52
® TEMFINIE
B B SR
¢ NT-ML51PC V1.1 tiny board
€ SX1276 LoRa module board
5
VCC | « |VCC
(GPIO INPUT)POO | «» | LORA_DIOO
(GPIO INPUT)PO1 | «» | LORA DIO1
(GPIO INPUT)P02 | « | LORA_DIO2
(GPIO INPUT)PO3 | «» | LORA_DIO3
(GPIO INPUT)P14 | «—~ | LORA_DIO4
(GPIO INPUT)P15 | «» | LORA_DIOS
(GPIO OUTPUT)P33 | «» | LORA CS
(SPI CLK)P32 | «» | LORA_CLK
(SPI MISO)P31 | « | LORA_MISO
(SPI MOSI)P30 | <> | LORA_MOSI
GND | « | GND
NuTiny-SDK-ML51 V1.1 LoRa Module
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4 BFER
7 EC_ML51 LoRa_Control
— Library: Sample code header and source files.
— Device: ML51 device header files.
7 Startup: Keil51 startup files
— StdDriver: All peripheral driver header and source files.
r—~ Sample_Code
—7 Example: Source file of example code.

1 LoRa_Control LoRa module SX1276 TX/RX driver sample code
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5 WAHATEBIFEF

1. ARINEZ$F Keil uVersion 4.6 &L _ERRZA
2. RIEEREEBETIH A ExampleCode\LoRa_Control\KEIL X3k - W&
LoRa_Control.uvproj FEE %
3. HARFENZED
a. miEF
b. THRBEERNRE
c. HA/BHREZEI
HAREERED
a. HITRE

»
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Important Notice
Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any malfunction
or failure of which may cause loss of human life, bodily injury or severe property damage. Such
applications are deemed, “Insecure Usage”.
Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and other
applications intended to support or sustain life.
All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.

Oct. 24, 2019 Page 10 of 10 Rev 1.00



