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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 SP1_Write_Buf(uchar reg, uchar *pBuf, uchar bytes);
void RX_Mode(void);

void TX_Mode(void);

4.1.1 uchar SPI_RW(uchar byte)

uchar SPI_RW(uchar byte)

{

uchar bit_ctr;

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

{
MOSI = (byte & 0x80); /l output 'byte’, MSB to MOSI
byte = (byte << 1); /1 shift next bit into MSB..
SCK =1; /I Set SCK high..
byte |= MISO; /I capture current MISO bit
SCK =0; /I ..then set SCK low again

}

return(byte); // return read byte
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4.1.2 uchar SPI_RW_Reg (uchar reg, uchar value)

uchar SPI_RW_Reg(uchar reg, uchar value)

{
uchar status;
CSN =0; /I CSN low, init SPI transaction
status = SP1_RW(reg); I/ select register
SPI_RW(value); [/l ..and write value to it..
CSN=1; /I CSN high again
return(status); / return nRF24L01 status byte

}

AT ) B E HRBCE 24101 HYAFAE A A1 . FEAC R 2 1l i WRITE_REG #ir4 (1
A OX20+ 3 fr s btk ) BV E (AR 5 BIAH Y. 1) 27 Ar s ik B i 25, IR OR MIE . T
bR Bk Ut B S 3 value (55 3] reg 27 A7 s .

T EE ML, Vil NRF24L01 2 i & 56 2 enable :t /i (CSN=0; ), Vi 5¢ T LAJi5 1iF disable

A (CSN=1;).

4.1.3 uchar SPI_Read (uchar reg);

uchar SPI_Read(uchar reg)

{

uchar reg_val;

CSN =0; /I CSN low, initialize SPI communication...

10



PR AR - AR R TRk T8 by aaal982

SPI_RW(reg); /I Select register to read from..
reg_val = SPI_RW(0); /I ..then read registervalue

CSN =1, /I CSN high, terminate SPI communication

return(reg_val); /l return register value

}
LA AT 2B (K pR B A L st 23 1t READ_REG i (a2 0x00+ 27 7 stk ), 4
AAEB P IOE L R . 6T ROk U 23T reg AT AE RS IKME 23] reg_val 2.

4.1.4 uchar SP1_Read_Buf (uchar reg, uchar *pBuf, uchar bytes);

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

{
uchar status,byte_ctr;
CSN =0; /I Set CSN low, init SPI tranaction
status = SPI_RW(reg); /I Select register to write to and read status byte
for(byte_ctr=0;byte_ctr<bytes;byte ctr++)
pBuf[byte_ctr] = SPI_RW(0); [/l Perform SP1_RW to read byte from nRF24L01
CSN=1; // Set CSN high again
return(status); / return nRF24L01 status byte
}

Pl g o DX U7 i) e A EERRAE RO B FIFO G2 b I (4B . A S8 Bl i i
READ_REG ir &%k M2 FIFO (RD_RX_PLOAD) iz tH Jf- 47 21 541 HL 1 2=

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

uchar SPI Write Buf (uchar reg, uchar #*pBuf, uchar bytes)

11
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}

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
Uart Delay (10) ;

for (byte ctr=0; byte ctr<bytes; byte ctr++) // thenwrite all byte in buffer (¥pBuf)
SPI RW (kpBuf++) ;

CSN = 1; // Set CSN high again

return(status) : // return nRF24L01 status byte

P RIX U i PR BB RIC AL L BOR S A5 FIFO S X rb o FEAC S el 2 it i

WRITE_REG iy &4 5 47 2 & 4 FIFO (WR_TX_PLOAD) 1.

4.1.6 void RX_Mode(void)

BOE 24L01 8y 20, BUE I RETE I 3.2 Rx X 41aR b i 74
void RX Mode (void)

{

CE=0;

SPI Write Buf (WRITE REG + RX ADDR PO, TX ADDRESS, TX ADR WIDTH) ;
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 + RF CH, 40); // Select RF channel 40

SPI_RW Reg (WRITE REG + RX_PW PO, TX PLOAD WIDTH) ;

SPI RW Reg(WRITE REG + RF SETUP, 0x07);

SPI_RW Reg (WRITE REG + CONFIG, 0x0f); // Set PWR_UP bit, enable CRC(2 bytes)
& Prim:RX. RX DR enabled.

CE = 1; // 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

// 73443101001, with auto acknowledgment, retransmit count of 10, RF channel 40 and

datarate = 2Mbps

12
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4.1.7 void TX_Mode(void)

BEE 24101 K kit 7o, Bl E R EE N 3.1 Tx B ) aatb ot 72 o

void TX Mode (void)

{

CE=0;

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) ;
SPI Write Buf (WR_TX PLOAD, tx buf, 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

SPI_RW Reg (WRITE REG + CONFIG, 0xOe) ; // Set PWR_UP bit, enable CRC(2 bytes)
& Prim:TX. MAX RT & TX DS enabled. .

CE=1;

4.2 NRF24L01 HHEXGSHIEENX

NRF24L01 XA Sk gl 1 3l o o] OIS b i & PR AT A S i ol i 24

FIG.4.2.1 7R

13
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SPI_RW_Reg (WRITE_REG + EN_RXADDR, 0x01);

SPI Write Buf (WRITE REG + TX ADDR, TX ADDRESS, TX ADR WIDTH) :
LEPSTRIIPY S E/ IIE
#define READ REG 0x00 // Define read command to register
ttdefine WRITE REG 0x20 // Define write command to register
#tdefine RD RX PLOAD 0x61 // Define RX payload register address
ttdefine WR_TX PLOAD 0xAO // Define TX payload register address
#tdefine FLUSH TX 0xEl // Define flush TX register command
#tdefine FLUSH RX 0xE2 // Define flush RX register command
fdefine REUSE TX PL 0xE3 // Define reuse TX payload register command
ftdefine NOP 0xFF // Define No Operation, might be used to read status

register

4.3 NRF24L01 HHXFFESR| MU EENX

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

14
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#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_P0
#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

0x01 //'Enable Auto Acknowledgment' register address

0x02

0x03

0x04

/[ 'Enabled RX addresses' register address
I 'Setup address width' register address

//'Setup Auto. Retrans' register address

0x05 //'RF channel' register address

0x06 // 'RF setup' register address

0x07 //'Status' register address

0x08

/[ 'Observe TX' register address

0x09 // 'Carrier Detect' register address

0x0A

0x0B

0x0C

0x0D

0x0E

OxOF

0x10

0x11

0x12

0x13

0x14

0x15

0x16

0x17

/I'RX address pipe0Q' register address
//'RX address pipel' register address
/I'RX address pipe2' register address
//'RX address pipe3' register address
/[ 'RX address piped' register address
/I'RX address pipe5' register address
// "TX address' register address
/I'RX payload width, pipeQ' register address
I/ '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

/I 'FIFO Status Register' register address

15
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