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NRF24L01SPI.H

#ifndef BYTE_DEF_
#define BYTE_DEF_
#endif /* BYTE_DEF_*/

typedef unsigned char uchar;
typedef unsigned int  uint;

#define PORT P1OUT
#tdefine PDIR P1DIR

#define PIN P1IN

#define BIT(x) (1 << (x))

#define CE 6 //P1.3
#define CSN 5
#define CLK 3
#define MOSI 1
#define MISO 2
#define IRQ 4

/************address W|dth and Pload W|dth******************/

#define TX_ADR_WIDTH 5 // 5 bytes
TX(RX) address width

#define TX_PLOAD_WIDTH 5 // 1 bytes
TX payload

//*********** SPI(nRF24L01) Commands *********************/

#define READ_REG 0x00 // Define read command to register
#define WRITE_REG 0x20 // Define write command to register
#define RD_RX_PLOAD 0x61 // Define RX payload register address



#define WR_TX_PLOAD
#define FLUSH_TX
#define FLUSH_RX
#define REUSE_TX_PL
#define NOP

0xAO // Define TX payload register address
OxE1 // Define flush TX register command
OxE2 // Define flush RX register command
OxE3 // Define reuse TX payload register command
OxFF // Define No Operation, might be used to read status register

[FFFFEXEXIEX GP|(NRF24L01) registers(addresses) ** ¥ ****xkxkxixx /

#define CONFIG
#define EN_AA
#define EN_RXADDR
#define SETUP_AW
#define SETUP_RETR
#define RF_CH
#define RF_SETUP
#define STATUS
#define OBSERVE_TX
#define CD

#define RX_ADDR_PO
#define RX_ADDR_P1
#define RX_ADDR_P2
#define RX_ADDR_P3
#define RX_ADDR_P4
#define RX_ADDR_P5
#define TX_ADDR
#define RX_PW_PO
#define RX_PW_P1
#define RX_PW_P2
#define RX_PW_P3
#define RX_PW_P4
#define RX_PW_P5
#define FIFO_STATUS

[RHFRFIAEERA KR XX RN 24101 fuctions

0x00 // 'Config' register address

0x01 //'Enable Auto Acknowledgment' register address
0x02 //'Enabled RX addresses' register address
0x03 // 'Setup address width' register address

0x04
0x05
0x06

0x07
0x08
0x09
0x0A
0x0B
0x0C
0x0D
OxOE
OxOF
0x10
0x11
0x12
0x13
0x14
0x15
0x16

// 'Setup Auto. Retrans' register address

// 'RF channel' register address

// 'RF setup' register address

// 'Status' register address

// 'Observe TX' register address

// 'Carrier Detect' register address
// 'RX address pipe0' register address
// 'RX address pipel' register address
// 'RX address pipe2' register address
// 'RX address pipe3' register address

// 'RX address pipe4' register address

// 'RX address pipe5' register address

// 'TX address' register address
// 'RX payload width, pipe0Q' register address
// 'RX payload width, pipel' register address
// 'RX payload width, pipe2' register address
// 'RX payload width, pipe3' register address
// 'RX payload width, pipe4' register address
// 'RX payload width, pipe5' register address

0x17 //'FIFO Status Register' register address

******************/

void NRF24L0110 _initial();

uchar SPI_RW(uchar byte);

uchar SPI_RW_Reg(uchar reg, uchar value);

uchar SPI_Read(uchar reg);

uchar SPI_Read_Buf(uchar reg, uchar *pBuf, uchar bytes);
uchar SPI_Write_Buf(uchar reg, uchar *pBuf, uchar bytes);
void RX_Mode(void);



void TX_Mode(void);

NRF24L01.C
#include <msp430xxxx.h>
#include "NRF24L01.H"

typedef unsigned char uchar;

uchar rx_buf1[TX_PLOAD_WIDTH];
uchar tx_bufl[TX_PLOAD_WIDTH]={0x33,0x44,0x55,0x66,0x77};
//THE O FOR TRANSMISSION

uchar TX_ADDRESS[TX_ADR_WIDTH] = {0x34,0x43,0x10,0x10,0x01}; // Define a static
TX address ;

T s CYRAe /1111110111101
void NRF24L01I0 initial()

{
PDIR |= BIT(CSN) + BIT(CE) + BIT(CLK) + BIT(MOSI);

PORT &="BIT(CE); //CHIP DISABLE

PORT |= BIT(CSN); //CSN IS PULL HIGH.DISABLE THE
OPERATION

PORT &="BIT(CLK); //CLK IS LOW

}

TS 84111110
uchar SPI_RW(uchar byte)

{

uchar bit_ctr;
PORT &="(BIT(CLK));

for(bit_ctr=0;bit_ctr<8;bit_ctr++) // output 8-bit
{



if(byte & 0x80)
PORT |= BIT(MOSI);
else

{

PORT &= ~(BIT(MOSI));

}

byte = (byte << 1);
PORT |=BIT(CLK);
if(PIN&(BIT(MISO)))

byte |= BITO;
else
{
byte &="BITO;
}
PORT &="BIT(CLK);
}
PORT &="(BIT(MOSI));
return(byte);

// output 'byte', MSB to MOSI

// shift next bit into MSB..

// Set clk high..

// capture current MISO bit

// set clk low

//PULL DOWN THE MOSI
// return read byte

TS 2 s T

uchar SPI_RW_Reg(uchar reg, uchar value)

{

uchar status;

PORT &="BIT(CSN);
status = SPI_RW(reg);
SPI_RW(value);

PORT |=BIT(CSN);

return(status);

// CSN low, init SPI transaction
// select register
// ..and write value to it..
// CSN high again

// return nRF24L01 status byte

TS5 I 24108 /1111111111101111100101011101101111]

uchar SPI_Read(uchar reg)
{

uchar reg_val;

PORT &="~BIT(CSN);
communication...

// CSN low, initialize SPI



SPI_RW(reg); // Select register to read from..

reg_val = SPI_RW(0); // ..then read registervalue

PORT |=BIT(CSN); // CSN high, terminate SPI
communication

return(reg_val); // return register value

[HTTTTTTTTTT1TT1171] ] Tread RX payload, Rx/Tx address//////////11111111111111]]

uchar SPI_Read_Buf(uchar reg, uchar *pBuf, uchar bytes)
{

uchar status,byte_ctr;
PORT &="~BIT(CSN); // Set CSN low, init SPI tranaction
status = SPI_RW(reg); // Select register to write to and read
status byte
for(byte_ctr=0;byte_ctr<bytes;byte_ctr++)
pBuf[byte_ctr] = SPI_RW(0); // Perform SPI_RW to read
byte from nRF24L01

PORT |=BIT(CSN); // Set CSN high again

return(status); // return nRF24L01 status byte

[T fwrite TX payload, Rx/Tx address///////11111111111111111111111111

uchar SPI_Write_Buf(uchar reg, uchar *pBuf, uchar bytes)

{

uchar status,byte_ctr;

PORT &="~BIT(CSN); // Set CSN low, init SPI
tranaction

status = SPI_RW(reg); // Select register to write to and
read status byte

for(byte_ctr=0; byte_ctr<bytes; byte ctr++) // then write all byte in buffer(*pBuf)

SPI_RW(*pBuf++);

PORT |=BIT(CSN); // Set CSN high again

return(status); // return nRF24L01 status
byte

}



[11T1111111111111111  initializes one nRF24L01 device///////11111111111111111111111111]
[rexese i, AR S ERBenl. BCE A3 ACK. HBCHIEMTRE. HUEERE. BRIk
void RX_Mode(void)

{

PORT &="BIT(CE);
SPI_RW_Reg(WRITE_REG + CONFIG, OxOf); // Set
PWR_UP bit, enable CRC(2 bytes) & Prim:RX. RX_DR enabled..

SPI_Write_Buf(WRITE_REG + RX_ADDR_PO, TX_ADDRESS, TX_ADR_WIDTH); // Use the same
address on the RX device as the TX device

SPI_RW_Reg(WRITE_REG + EN_AA, 0x00); // Enable
Auto.Ack:Pipe0

SPI_RW_Reg(WRITE_REG + EN_RXADDR, 0x01); // Enable
Pipe0

SPI_RW_Reg(WRITE_REG + RF_CH, 40); // Select RF
channel 40

SPI_RW_Reg(WRITE_REG + RX_PW_PO, TX_PLOAD_WIDTH); // Select
same RX payload width as TX Payload width

SPI_RW_Reg(WRITE_REG + RF_SETUP, 0x07); //

TX_PWR:0dBm, Datarate:2Mbps, LNA:HCURR

PORT |=BIT(CE); // Set
CE pin high to enable RX device

// This device is now ready to receive one packet of 16 bytes payload from a TX device
sending to address

// '3443101001', with auto acknowledgment, retransmit count of 10, RF channel 40 and
datarate = 2Mbps.

171177177 7TRANS FUNCTION////171177111111111117111111111711711111711171TTT
[k, Bk hhlk. T B3 ACK (WEGETE AL BoE A3 ACK. o i Al
HE CHZWC ACK f5 i) ¥ xxxkx/

void TX_Mode(void)

{

unsigned int j;
PORT &="BIT(CE);
SPI_RW_Reg(WRITE_REG + CONFIG, OxOe); /] Set



PWR_UP bit, enable CRC(2 bytes) & Prim:TX. MAX_RT & TX_DS enabled..

SPI_Write_Buf(WRITE_REG + TX_ADDR, TX_ADDRESS, TX_ADR_WIDTH); // Writes
TX_Address to nRF24L01

SPI_Write_Buf(WRITE_REG + RX_ADDR_PO, TX_ADDRESS, TX_ADR_WIDTH); // RX_Addr0O
same as TX_Adr for Auto.Ack

SPI_Write_Buf(WR_TX_PLOAD, tx_bufl, TX_PLOAD_ WIDTH); // Writes data
to TX payload

SPI_RW_Reg(WRITE_REG + EN_AA, 0x01); // Enable
Auto.Ack:Pipe0

SPI_RW_Reg(WRITE_REG + EN_RXADDR, 0x01); // Enable
Pipe0

//SPI_RW_Reg(WRITE_REG + SETUP_RETR, Oxla); // 500us +
86us, 10 retrans...

SPI_RW_Reg(WRITE_REG + RF_CH, 40); // Select RF
channel 40

SPI_RW_Reg(WRITE_REG + RF_SETUP, 0x07); //

TX_PWR:0dBm, Datarate:2Mbps, LNA:HCURR

//PORT |=BIT(CE);
for(j=1000;j>0;j--);



