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Pin | Name Pin function | Description

I CE Digital Inpui Chip Enable Acuvales RX or TX mode

2 CSN Digital Input SPI Chip Select

3 SCK Digital Input SPI Clock

4 MOSI Digital Input SPI Slave Data Input

5 MISO Dagital Output SPI Slave Data Outpul. with tri-state option
6 IRQ Digital Output Maskable interrupl pin

7 VDD Power Power Supply (+3V DC)

8 VS8 Power Ground (OV)

9 XC2 Analog Output | Crystal Pin 2

10 XCl Analog Input Crystal Pin |

1] VDD_PA | Power Output Power Supply (+1.8V) to Power Amplifier
12 ANTI RF Antenna interface |

13 ANT2 RF Antenna interlace 2

14 VSS Power Ground (OV)

15 VDD Power Power Supply (+3V DC)

16 IREF Analog Input Reference current

17 VSS Power Ground (OV)

18 VDD Power Power Supply (+3V DC)

19 DVDD Power Output Positive Digital Supply output for de-coupling purposes
20 V5SS Power Ground (OV)

9. ITAEFH X

NRF24014 TAEAE XA waAt:

R AE X,
At EAE X
= RAE R,

RAAE X

I AKX BPWR_UP register . PRIM_RX registerf=CE#* %,

&

HLTF

P“l_i 2L . '\_[ RX CE FIFO» state
Mode regisler register
RX mode | 1 1 -
TX mode | 0 | Data in TX FIFOQ
TX mode I 0 1=»0 | Stays in TX mode until packet
ransmission is finished
Standby-II I { 1 TX FIFO empty
Standbv-1 | - 0 No ongeing packet transnussion
Power Down 1] = . =
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F CRCERISHAL A, F ELA % A=l A% A A8 R 49 .
NRF24L01%¢e & 5 49 CONFIGH 4 B 69 /2L 40 T R PT .,

NRF24L01 CONFIG ft & F- 44

(0 CONFIG Coafipumation Register
Reserved 7 0 RAW | Dnly D7 allowed
MASK_RX_DR 6 0 RW | Mask interrupt cauzsed by RX_DR

12 Interrupt not reflected on the IR pin
0: Reflect RX_DR as active low interrupt
on the IR pin

MASK_TX_DS h] 0 B/W | Mask inlerrupt caused by TX_DS

1 Interrupt not reflected on the [RQ pin
0: Reflect TX_DS as active low intermpt
on the IRQ pin

MASK_MAX_RT 4 0 R/AW | Mask interrupt cansed by MAX_RT

1= Interrupt not reflected on the TRO) pin
0: Reflect MAX_RT as active low
interrupt on the IRQ) pin

EN_CRC 3 1 R/W | Enable CRC. Forced high if one of the
bats in the EN_AA is high
CRCO 2 0 R/AW | CRC encoding scheme
0 - 1 byte
'1'— 2 bytes
PWR_UP 1 0 RW | I: POWER UP. 0:POWER DOWN
PRIM_RX [1] 0 R/W 1: PRX., 0: PTX

N B R
B R
#include <reg51.h>

/I<NRF2401_Pins % 5 |JI>

shit MISO =P1"3;

shit MOSI =P1"4;

shit SCK =P1"5;

shit CE =P1"6;

shit CSN =P3"7;

shit IRQ =P172;

shit LED2 =P3"5;

shit LED1 =P3"4;

shit KEY 1 =P3"0;

shit KEY 2 =P3"1;

/I SPI(NRF24L01) commands

#define READ_REG 0x00 // Define read command to register
#defineWRITE_REG 0x20 // Define write command to register
#defineRD_RX_PLOAD 0x61 // Define RX payload register address
#defineWR_TX_PLOAD 0xAOQ// Define TX payload register address
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#define FLUSH_TX OxEL // Defineflush TX register command
#define FLUSH_RX OXE2 // Defineflush RX register command
#defineREUSE_TX_PL OxE3// Definereuse TX payload register command
#define NOP OxFF // Define No Operation, might be used to read status register
//***************************************************//

/I SPI(NRF24L.01) registers(addresses)

#define CONFIG 0x00 // 'Config' register address

#defineEN_AA 0x01 // 'Enable Auto Acknowledgment' register address
#define EN_RXADDR 0x02 // 'Enabled RX addresses register address
#define SETUP_AWOX03 // 'Setup address width' register address
#define SETUP_RETR 0x04 // 'Setup Auto. Retrans register address
#define RF_CH 0x05 // 'RF channd' register address

#define RF_SETUP 0x06 // 'RF setup' register address

#define STATUS OxQ7 // 'Status register address

#define OBSERVE_TX 0x08 // 'Observe TX' register address
#define CD 0x09 // 'Carrier Detect' register address

#define RX_ADDR_PO 0x0A // 'RX address pipeQ’ register address
#define RX_ADDR_P1 0x0B // 'RX address pipel' register address
#define RX_ADDR_P2 0x0C // 'RX address pipe2' register address
#define RX_ADDR_P3 0x0D // 'RX address pipe3' register address
#define RX_ADDR_P4 OxOE // 'RX address piped' register address
#define RX_ADDR_P5 O0xOF // 'RX address pipe5' register address
#define TX_ADDR 0x10 // 'TX address register address

#define RX_PW_P0 0x11 // 'RX payload width, pipe0' register address
#define RX_PW_P1 0x12 // 'RX payload width, pipel' register address
#define RX_PW_P2 0x13// 'RX payload width, pipe2' register address
#define RX_PW_P3 0x14 // 'RX payload width, pipe3' register address
#define RX_PW_P4 0x15 // 'RX payload width, piped' register address
#define RX_PW_P5 0x16 // 'RX payload width, pipe5' register address
#define FIFO_STATUS 0x17 // 'FIFO Status Register' register address
Il
IS5 —A 7824001, [ —AN 7
uchar SPI_RW(uchar byte)

{

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

MOSI = (byte & 0x80); // output 'byte’, MSB to MOSI
byte = (byte << 1); // shift next bit into MSB..
SCK =1, // Set SCK high..

byte |= MISO; // capture current MISO bit
SCK =0; // ..then set SCK low again

}
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return(byte); // return read byte

}

Il 1) 2547 dereg s — A5, [ IR PR A 7S

uchar SPI_RW_Reg(BYTE reg, BY TE value)

{

uchar status;

CSN =0; // CSN low, init SPI transaction

status= SPI_RW(reg); // select register

SPI_RW(value); // ..and write valueto it..

CSN =1, // CSN high again

return(status); // return nRF24L01 status byte

}

11 2 bytes 711 1 4l

uchar SPI_Read Buf(BYTE reg, BY TE *pBuf, BY TE bytes)

{

uchar status,byte ctr;

CSN =0; // 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); //

CSN=1;

return(status); // return nRF24L01 status byte

}

11 "5 Nbytes 715 (1 44k

uchar SPI_Write Buf(BYTE reg, BY TE *pBuf, BY TE bytes)

{

uchar status,byte ctr;

CSN=0;

status= SPI_RW(reg);

for(byte _ctr=0; byte ctr<bytes; byte ctr++) //

SPI_ RW(* pBuf++);

CSN =1, // Set CSN high again

return(status); //

}

VL kO A I N A SR 6/ L I PP S SR €1 BV

unsgned char NRF24L01_RxPacket(unsigned char* rx_buf)

{

unsigned char revale=0;

/I setin RX mode

SPI_RW_Reg(WRITE_REG + CONFIG, 0x0f); // Set PWR_UP hit, enable CRC(2 bytes) &
Prim:RX. RX_DR enabled..

CE =1, // Set CE pin high to enable RX device

dalay130us();
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sta=SPl_Read(STATUS); // read register STATUSsvaue

if(RX_DR) // if receive data ready (RX_DR) interrupt

{

CE = 0; /] stand by mode

SPI_Read_Buf(RD_RX_PLOAD,rx_buf, TX_PLOAD_WIDTH);// read receive payl oad from

RX_FIFO buffer

revale=1;

}

SPI_ RW_Reg(WRITE_REG+STATUS,sta);// clear RX_DR or TX_DSor MAX_RT interrupt

flag

return revale

}

I RILeR L

void NRF24L01_TxPacket(unsgned char * tx_buf)

{

CE=0;

/ISPI_Write Buf(WRITE_REG + TX_ADDR, TX_ADDRESS, TX_ADR_WIDTH); // Writes

TX_Addressto nRF24L01

/ISPI_Write Buf(WRITE_REG + RX_ADDR PO, TX_ADDRESS, TX_ADR WIDTH); //

RX_Addr0 same as TX_Adr for Auto.Ack

SPI_Write Buf(WR_TX_PLOAD, tx_buf, TX_PLOAD_WIDTH); // Writes datato TX payload

SPI_RW_Reg(WRITE_REG + CONFIG, 0x0e); // Set PWR_UP bit, enable CRC(2 bytes) &

Prim:TX. MAX_RT & TX_DSenabled..

CE=1,;

dalay10us();

CE=0;

}

11 TC ' PR 2

void nRF24L01_Config(void)

{

[linitial io

CE=0; /I chip enable

CSN=1; // Spi disable

SCK=0; // Spi clock lineinit high

CE=0;

SPI_RW_Reg(WRITE_REG + CONFIG, 0x0f); // Set PWR_UP bit, enable CRC(2 bytes) &

Prim:RX. RX_DR enabled..

SPI RW_Reg(WRITE_REG + EN_AA, 0x01);

SPI RW_Reg(WRITE_REG + EN_RXADDR, 0x01); // Enable Pipe0
SPI_RW_Reg(WRITE_REG + SETUP_AW, 0x02); // Setup address width=5 bytes

SPI_RW_Reg(WRITE_REG + SETUP_RETR, 0x1a); // 500us + 86us, 10 retrans...

SPI_RW_Reg(WRITE_REG + RF_CH, 0);

SPI_RW_Reg(WRITE_REG + RF_SETUP, 0x07); // TX_PWR:0dBm, Datarate: 1M bps,
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LNA:HCURR

SPI_RW_Reg(WRITE_REG + RX_PW_P0, RX_PLOAD_WIDTH);

SPI_Write Buf(WRITE_REG + TX_ADDR, TX_ADDRESS, TX_ADR_WIDTH);

SPI_Write Buf(WRITE_REG + RX_ADDR_PO, TX_ADDRESS, TX_ADR_WIDTH); CE=1; //
}

L. KEF K
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