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VS5 DVDD VDD V5SS [REF

200 (19 (18] 17|16
CE 1 (7] 15 VDD
nRF241L.01
CSN g, 14 VSS
QFNZ0 4x4
SCK 3 13 ANT2
most | 4 N 12 ANTI
miso | 5 11| wpDepa
6 7 3 0 10
IR} VDD VES xC2 Xl
Pin | Name Pin function | Description
| CE Digital Input Chip Enable Activates 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 Digital Output SPI Slave Data Output, with tri-state option
6 IR0} Dhgital Output Maskable interrupt pin
7 VDD Power Power Supply i+3V DC)
8 VS5 Power Ground (0V)
9 xC2 Analog Output Crystal Pin 2
10 xCl Analog Input Crystal Pin |
11 VDD_PA | Power Output Power Supply i+1.8V) to Power Amplifier
12 ANTIL RF Antenna interface |
13 ANT2 RF Antenna interface 2
14 VS Power Ground (0V)
15 VDD Power Power Supply i+3V DC)
16 IREF Analog Input Reference current
17 VS Power Ground (0V)
18 VDD Power Power Supply i+3V DC)
19 DVDD Power Output Positive Digital Supply output for de-coupling purposes
20 VES Power Ground (0V)
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m, LTEFKX
Moreway RF2401 A THAEXA W
MAARN
B B AR X
= WARX
K AAE X
IAAEX d PWR_UP register . PRIM_RX register #= CE &,

LT X,

L ].{—UP l"R][“.‘[_R,\ CE FIFO state
Mode register register
RX mode | 1 | -
TX mode | 1] 1 Data in TX FIFO
TX mode l 0 1=»0 | Stays in TX mode until packet
transmission is finished
Standby-11 l 0 | TX FIFO empty
Standby-1 l - 0 No ongoing packet transmission
Power Down 0

4.1 BEAEX

MK A XA Enhanced ShockBurstTM # K AEX.. ShockBurstTM
MEBRXF AR A=A, KA G BHREF R, BKE
B A B MEERSFENE.
4.1.1 Enhanced ShockBurstTM J&AE X,

Enhanced ShockBurstTM M EARX T, 1A R A &AL & A
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X, FIBAREMIIE S BEN, 1258 (IMbps) K4+, EHETUARAE

g, B o, 4% A KRk 69 hdx H) AL EAF B 1R G 09 A SRR K At ae &,
S5 HBA X G PTR Sk T EARLE R AT, IRBER =K
b RETE; KRG AATA (R MAE R LAERTHRHAIL
#); HEAET TSGR, T F. Enhanced ShockBurstTM
BARF BB T BEA RGP TR,

# Enhanced ShockBurstTM KX AZXTF, Moreway_RF24L01 £
FHRIEF kFe CRC RIAL, EIEBEIER, A FHFeF kfe CRC R
Bk, EREREN, A3 EF K (RCAREH, ARXEHRXT,
ECEAHdG, £ 10us, FHLEIRTRE.
4.1.1.1 Enhanced ShockBurstTM & #4iAA2
A, FHAAE Sk Fo B K 3E 6 F R B Rt A E N Moreway -RF24L01;
B. BtE CONFIC F 4%, RIHNKEEX,

C. #iz#1%4e CE E& (£ 10us), A& Moreway_RF24L01 #A7
Enhanced ShockBurstTM % 4t;
D. Moreway_RF24L01 ¢4 Enhanced ShockBurstTM & £

(1) 4H9aTsmttd;

() SHMBAEAT @ mF k. CRCRIDAD) ;

(3) FHEAAHEE;

(4) £t % M, Moreway_RF24L01 HAF HIKZE.
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4.1.1.2 Enhanced ShockBurstTM iz
A BeE AAUHIE A B3 M ) AR LK
B. BE CONFIC F 4%, #XH#ANBMMEX, ®((EEF.

C. 130us /&, Moreway_RF24L01 A MAK A, FAHKE G695 k;
D. HEMKI EANKEC (EAGIF (RC REA),
Moreway_RF2401 g shfe5 k. #bikfe CRC RIGALAS 2
E. Moreway_RF24L01 i# itde STATUS & #2549 RX_DR E 4= (STATUS —
A5 AR H B B7) @ s it 4 B
F. #3548 3e438 M Moreway_RF2401 & i ;

C. FiF#BikRTES, TUAFR STATUS F 42 . Moreway_RF2401
TABANEGAF T2 HEXZ—,
4.1.2 ShockBurstTM Jc& A2 X
ShockBurstTM # XK A X T A 5 Nrf2401a, 02, E1 & B2 &%, E4kk

R BT A AN 3] G Moreway—-RF2401 4%,

4.2 TRAEX

Moreway_RF24L01 &) = WAEXZ A T i -F ¥ T4 &R Rkt
ERKOKER, FAFRAOFRE, HESHWLFHEE. £THEX
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4.4 FIAEX

BEANAEXT, ATHFIRIGIERR, B IR R
A 900nA £, AVAEXT, BEFH AN RLLEREAL Moreway _RF
2401 h A, XRZAEXEHERERKGRA.

F, BE Moreway RF24101 4%+

Moreway_RF2401 &4 Fi A Bic B TAHEARZ i it SPI Bk, 4 30

FHEHEEF.

K AHFH Moreway _RF24L01 T4£F Enhanced ShockBurstTM
KEAEX, XFIHEEXNT, 2ANEF RS EWE L, FELBELT
Mo EE, A, TXLEEANZI Moreway_RF24L01 &2 & 34 Enhan

ced ShockBurstTM XK AEX 9 BHHELE 7 %,

ShockBurstTM &4 fic. B 5 1& Moreway _RF24L01 4548 & F24H AL,
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HIERE: 7ASASIE QT HIE &AL, X1E4F Moreway
_RF24L01 4848 X -3 348 6 F 49 38 F= CRC AR Jo AL

WK E: 7UASAREIE T & A eadk. X1E4F Moreway
_RF24L01 %8 X 5-3b bt Ao fk 47 ;

Wit BSIE ML, AEE 0 F)EE 5 6t

CRC: 4# Moreway_RF24L01 #.%% 4 g%, CRC AR I AL FufR AL,

B 4% F Moreway_RF24L01 K 79 &) CRC 3 KB, Z#4E/EH E 5 (CONF
IG # EN_CRC) F CRC ARIARAE AL, F EL & 1% FeddlkAE F A48 B 69 HaxX.

Moreway_RF24L01 &z B 5 44 CONFIC F 4 R 49454k o T P .

Address | Mnemonic Bit Reset Type | Description
(Hex) Value
00 CONFIG Configuration Register
Reserved 7 0 R/W | Only 0" allowed
MASK_RX_DR 5] 0 RAW | Mask interrupt caused by RX_DR

L: Interrupt not reflected on the IRQ) pin
0: Reflect RX_DR as active low interrupt
on the IRQ) pin

MASK_TX_DS 5 0 RAW | Mask interrupt caused by TX_DS

I Interrupt not reflected on the IR(Q) pin
0: Reflect TX_DS as active low interrupt
on the IRQ pin

MASK MAX RT 4 0 RAW | Mask interrupt cansed by MAX_RT

I Interrupt not reflected on the IR(Q) pin
0 Reflect MAX_RT as active low
interrupt on the IRQ pin

EN_CRC 3 | RAW | Enable CRC. Forced high if one of the
bits in the EN_AA is high
CRCO 2 0 R/W | CRC encoding scheme
0 - 1 byte
1" — 2 bytes
PWR_UP | 0 R/W | 1: POWER UP, :POWER DOWN
PRIM_RX 0 0 RAW | 1 PRX.0: PTX
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], SFIRNKEG

#include <reg51.h>
[I<NRF24L01_Pinstf ¥ 5| 1>

shit MISO =P173;

shit MOSI =P174;

shit SCK =P175;

shit CE =P1"6;

sbit CSN =P3"7;

shit IRQ  =P172;

shit LED2 =P3"5;
shit LED1 =P3"4;
shit KEY1 =P3"0;
shit KEY2 =P3"1;

/I SPI(nRF24L01) commands
#define READ_REG 0x00 // Define read comtheo register

#define WRITE_REG 0x20
#define RD_RX_PLOAD 0x61
#define WR_TX_PLOAD O0xAO
#define FLUSH_TX OxE1l

/I Define write commd to register

/I Define RX payloadjister address
/l Define TX payloaggister address
/I Define flush T¥gister command

#define FLUSH_RX OxE2 /I Define flush Register command

#define REUSE_TX_PL OxE3 /I Define reuse T&Ylpad register command
#define NOP OxFF // Define No Opienat might be used to read
status register

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

/I SPI(nNRF24L01) registers(addresses)

#define CONFIG 0x00 //'Config' registeldress

#define EN_AA 0x01 // 'Enable Auto Adkmledgment' register
address

#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

Hi%: 13758237754

0x02 //'Enabled RX addesssegister address
0x03 //'Setup addresswiekgister address
0x04 //'Setup Auto. Redraegister address
0x05 //'RF channel seggi address
0x06 //'RF setup' regiatldress
0x07 // 'Status' registedress
0x08 //'Observe TX' régrisaddress
0x09 //'Carrier Deteetjister address
Ox0A /I'RX address pipe@jister address
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#define RX_ADDR_P1 0x0B //'RX address pipetjister address
#define RX_ADDR_P2 0x0C //'RX address pipegister address
#define RX_ADDR_P3 0x0OD //'RX address pipe8ister address
#define RX_ADDR_P4 OxOE //'RX address pipedister address
#define RX_ADDR_P5 OxOF //'RX address pipef§ister address
#define TX_ADDR 0x10 //'TX address' regisaddress

#define RX_PW_PO 0x11 //'RX payload widilpeO' register address
#define RX_PW_P1 0x12 //'RX payload widilpel' register address
#define RX_PW_P2 0x13 //'RX payload widilpe2' register address
#define RX_PW_P3 0x14 //'RX payload widilpe3' register address
#define RX_PW_P4 0x15 //'RX payload widilpe4' register address
#define RX_PW_P5 0x16 //'RX payload widilpe5' register address

#define FIFO_STATUS 0x17 //'FIFO Status Registgister address

Il 'B—AFEA R 24L01,  [FIBEH— AN

uchar SPI_RW(uchar byte)

{
uchar bit_ctr;
for(bit_ctr=0;bit_ctr<8;bit_ctr++) // output It
{
MOSI = (byte & 0x80); // output 'byte’, 98 to MOSI
byte = (byte << 1); /I shift next hbito MSB..
SCK =1, /I Set SCK high..
byte |= MISO; /I capture current MIS®D b
SCK =0; /I ..then set SCK low iaga
}
return(byte); Il return read byte
}

Il W Aeas reg B AT, [RIINR RS 7Y
uchar SPI_RW_Reg(BYTE reg, BYTE value)

{
uchar status;
CSN =0; /I CSN low, init SPamisaction
status = SPI_RW(reg); /] select register
SPI_RW(value); /l ..and write valudtto
CSN =1; /Il CSN high again
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return(status); Il return NRF24L01 s$cdbyte
}

Il 2 bytes 7 B
uchar SPI_Read Buf(BYTE reg, BYTE *pBuf, BYTE bytes

{
uchar status,byte ctr;
CSN =0; /I Set CSN low, i8I tranaction
status = SPI_RW(reg); /I Select registentive to and read status byte
for(byte_ctr=0;byte_ctr<bytes;byte_ ctr++)
pBuf[byte_ctr] = SPI_RW(0); Il
CSN =1,
return(status); Il return NREQ4 status byte
}

Il B\ bytes 71 I HHE
uchar SPI_Write_Buf(BYTE reg, BYTE *pBuf, BYTE byp
{

uchar status,byte ctr;

CSN =0;

status = SPI_RW(reg);

for(byte ctr=0; byte_ctr<bytes; byte ctr++) //
SPI_RW(*pBuf++);

CSN =1; /I Set CSN high again

return(status); I

}

[ QST O A I B S 4 67 L 2| e e SR 6 R e e
unsigned char nRF24L01_RxPacket(unsigned char*ufy_b
{
unsigned char revale=0;
/Il set in RX mode
SPI_RW_Reg(WRITE_REG + CONFIG, 0x0f);
/I Set PWR_UP bit, enable CRC(2 bytes) & Prim:RX_RR enabled..
CE =1; /] Set CE pin high to enable RX device
UM RERH AT R A R ST
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dalay130us();

sta=SPI_Read(STATUS); // read register STATUSgeva
if(RX_DR) /I if receive data ready (RX_DR) intept
{

CE=0; /I stand by mode
SPI_Read_Buf(RD_RX_PLOAD,rx_buf,TX_PLOAD_WIDTH);
/l read receive payload from RX_FIFO buffer
revale =1;
}
SPI_RW_Reg(WRITE_REG+STATUS,sta);
Il clear RX_DR or TX_DS or MAX_RT interrupt flag

return revale;

}

Il 3% e 4
void nRF24L01_TxPacket(unsigned char * tx_buf)
{
CE=0;
/ISP1_Write BUuf(WRITE_REG+TX_ADDR,TX_ADDRESS, TX AR WIDTH);
Il Writes TX_Address to nRF24L01
/ISP1_Write_ BUuf(WRITE_REG+RX_ADDR_PO0,TX_ADDRESS, TADR_WIDTH);
/I RX_Addr0 same as TX_Adr for Auto.Ack
SPI_Write_ Buf(WR_TX_PLOAD, tx_buf, TX PLOAD_WIDTH)
/I Writes data to TX payload
SPI_RW_Reg(WRITE_REG + CONFIG, 0x0e);
/I Set PWR_UP bit, enable CRC(2 bytes) & Prim:MAX_RT & TX_DS enabled..
CE=1;
dalay10us();
CE=0;
}
Il T PR 2R
void nRF24L01_Config(void)
{
/linitial io
CE=0; /I chip enable
CSN=1; /I Spidisable
SCK=0; // Spi clock line init high
CE=0;
SPI_RW_Reg(WRITE_REG + CONFIG, 0x0f);
UM RERH AT R A R ST
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/I Set PWR_UP bit, enable CRC(2 bytes) & Prim:RX_RR enabled..
SPI_RW_Reg(WRITE_REG + EN_AA, 0x01);
SPI_RW_Reg(WRITE_REG + EN_RXADDR, 0x01); // Er&aBlipe0
SPI_RW_Reg(WRITE_REG + SETUP_AW, 0x02);

/I 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:1Mbps, LNA:HCURR

SPI_RW_Reg(WRITE_REG+RX PW_P0, RX_ PLOAD_WIDTH);

SPI_Write_ Buf(WRITE_REG + TX_ADDR, TX_ADDRESS, TXDR_WIDTH);

SPI_Write_ Buf(WRITE_REG + RX_ADDR_PO, TX_ADDRESS,

TX_ADR_WIDTH); CE=1; /I

}

FFFM
FMRBAB NG AR G, AT AT T TG
BAH A,

— A+ ETHHRAKRKFAEABRNBERITF LA
BNRKAE T L.

T 2% A AT 315MHz. 433MHz. 868MHz. 915MHz.

2. 4CHz $9 R X F B4R / R & ARS

| RRBATAR S | R AR | R R BAE AR | &
B ARSR /| RERTT KB AR T L P 6 /AR &
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