RA] A i |
T3

NRF24L01 i FH C#Y

FT ¢8051f330 4 #L


Administrator
不可公布

Administrator
仅供参考


B T T AT ettt 3
LINRF24L0L ZHEEHEIE] oot 4
2 NRF24L0L FRASHL oot 5
3TX 5 RX IBEEIIFR oo 7
3LTX BEHIATLITFE o 7
3.2 RX BEIRHIIA I T o 8
B AT RE T VEME oot 9
A1 BREII oo 9
4.1.1 uchar SPI_RW/(UChar BYLE) .....ccccviiiiieiecccee e 9
4.1.2 uchar SPI_RW _Reg (uchar reg, uchar value)..........cc.ccooevevevenrerennne. 10
4.1.3 uchar SPI_Read (UChar reQ);......corererrierieinese st 10
4.1.4 uchar SPI_Read_Buf (uchar reg, uchar *pBuf, uchar bytes);............... 11
4.1.5 uchar SPI_Write_Buf (uchar reg, uchar *pBuf, uchar bytes);.............. 11
4.1.6 vOid RX_MOAE(VOIA).....ceierieriirieieriee e eneees 12
4.1.7 void TX_MOde(VOId)....c.coveriireiiiiie et 13
4.2 NRF24L01 HIFEAT AR ZEIE X v 13
4.3 NRF24L01 FHRFFAFAFHIIE I TE X oo 14
5 SERR A I FEARIE AR B e 16
D B CE 5 IRQ 55 e 17
2) SCK 5 IRQ 155 (KIEBAIIN) oot 18
3) SCK 5 IRQ 155 (KIERILIN) cooeeeeeeeeeeereeeeeeeee s 19



O Fr g

NRF24L01 /£ NORDIC 24w flfr B/ i — e il (5 At v, KA FSK i, B
£ NORDIC H ¥ Enhanced Short Burst  #3. AJ BASEEL A0 f{BRE 1 X 6 MG .
TR T LAk F] 2M (bps) . NORDIC w3l SR ) GERBER i, nlLIH
Fen LA AKX TR S T HLZ i L 2N R LRSI 5 /4> GPIO, 1 A
W N S, T LR 5 s e gl AE i e, ARG AR MCU R L 4d &



1 NRF24L01 IhREHEE]

RF Tranamitier Baseband
r
-l-.-lii 1 L CER
T= CEEK TE FFCs
0 |.Hh & SCH
i+ =M
Wi = MIS0
Edlusemed ShezchiEoral - - MOS]
Raasbard Eregre
RE GESH & CE
. Fiter "] Durmosuln = B !
- F+—+ .E
'!-I_I AKX FIFGe. |4—|- =
XA =
Pipaear Klaragemert R Corrrol | ]
- [ 111 '
o =
gged
=4
o B
-

Fig.1 NRF24L01 BLOCK DIAGRAM

NRF24L01 fUAEEIG Fig.l Froas, T HLESRIR ARG, TATHSEE Figl A
FIANANPERIRIEdEE S, 438 CSN. SCK. MISO. MOSI. IRQ. CE.

CSN: S Friksk, CSN R HLT 5 TAE.

SCK: vl Bhde (SPI R4

MISO: A FEhl ik (Master input slave output)

MOSI: A FEdlEdEZk (Master output slave input)

IRQ: Fif55. L&l EEREY MCU ML IRQ 5 NRF24L01 HHTIHAF .

CE: Whmkisizhilzk. 76 CSN JAfRAUMELL T, CE PhfA NRF24L01 f¥) CONFIG %

ALY E NRF24L01 FPIRAS (I NRF24L01 HPIRASHL)



2 NRF24L01 JRANL

NRF24L01 FPIRZSHLIL Fig2 Fix, XFTF  NRF24LO1 (R gnfe T/E L2 SR
NRF24L01 FPRASHL. FEALLUN LIRS

Power Down Mode: #i Hi =

Tx Mode: A AR

Rx Mode: M0

Standby-1Mode: fFHl 1 FX

Standby-2 Mode: 5l 2 X

i A T AR EL D4 05 10 DL R I B i EE N T 2 1 Fig.2.

S0 T e e ren el gk b vy g
Foncadas g a2 v
Py ars e

rebgee s O A e

Fig.2 NRF24L01 State Machine



XF 24101 R[4 FE2 PR B A RELBR
1) & CSN Mk, Mg, MELH &M IR 3Tx 5 Rx KECELT
Jic & 2 4#E Power Down IRZS 58 K.
2) AR Tx B, 7 TxFIFO,
3 MEFTHL)G, #id CE 5 CONFIG ') PWR_UP 5 PRIM_RX Z#ifi 24L01
YRR .
Tx Mode: PWR_UP=1;  PRIM_RX=0;  CE=1 ({#¥:#8id 10us 7T LL);
RxMode: ~ PWR_UP=1;  PRIM_RX=1;  CE=l;
4) IRQ 5IMSTELLF =M Bl &L
TXFIFO &5eiF Hils] ACK (ffifilg ACK 154t )
Rx FIFO W21 ¥ds
BB B KR IE
¥ IRQ HRISMHh W T, @I h W R AT AR



3Tx 5 Rx Wi E L

A HEA0R T K ENHANCED SHORT BURST JlfE 45301 Tx 5 Rx MECE MLilfE

R, BT 24L01 LUJs AT ISR A U5 5.

3.1 Tx mAYIm LR

WIaa b B8 24L01 HRFF (7%
15 Tx T stk TX_ADDR

2) 5 Rx T MHbhE (EZLE0 TAERE Auto Ack) RX_ADDR_P0

3) fiige AUTO ACK EN_AA

4) fiifg PIPEO EN_RXADDR

5) ML H3hE K IKE SETUP_RETR

6) EFEIAE IR RF_CH

D WERFSH REBOCRIE RAT D%, B8 %R) RF_SETUP

8) EPRIEIE O ARHE TS Rx_Pw_P0

9) ML 24L01 WIHEEAZH L. KU TAERA CONFIG

Tx AR

D5 Tx WSrih  TX_ADDR

2) 5 Rx 1AMkl (TR TAERE Auto Ack) RX_ADDR_PO

3) {fifE AUTO ACK EN_AA

4) {#ifE PIPEO EN_RXADDR

5) ALE AZhERIRE SETUP_RETR

6) EFWEM%E RF_CH

7 BCERINSE RO 28 RO DI Tl ®) RF_SETUP
8) EFFEIE 0 AHEMEE  Rx_Pw_PO

9) BUE 24L01 MIEEAZSHLL LY TAER CONFIG,




3.2 Rx #v1infb it #e

Pt L B 24101 i frae
L 5 Rx 7k RX_ADDR_P0
2) ffift AUTO ACK EN_AA

3) ffifiE PIPEO EN_RXADDR
4) EFREAT IR RF_CH

5) IEPHEIE 0 AR Rx_Pw_P0O

6) FUE RS (ISR RT3, B R) RF_SETUP
7D BUE 24L01 WIEEAZSHLL LU TAER CONFIG

Rx FEA A AL IR -

VIdH bR 24L01 MICH A7 8%

1) 5 Rx At RX_ADDR_PO

2) flifE AUTO ACK EN_AA

3) f#ifig PIPEO EN_RXADDR

4) EFHIAEHFE  RF_CH

5) EPEEIE 0 ARl v Rx_Pw_P0

6) MUE RS (ISR RT3, B HR) RF_SETUP

7) BCE 24L01 SRS DI TAEH L CONFIG,




4 PEHIRE P VR

4.1 PREANH

NRF24L01 2R E 2R LT LA R

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);
4.1.1 uchar SPI_RW(uchar byte)

uchar SP1_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, // Set SCK high..
byte |= MISO; /[ capture current MISO bit
SCK =0; /I ..then set SCK low again
}
return(byte); /I return read byte
}



IR S, 52 GPIO 4l SPI MIThAE. K 735 (MOSI M MSB fEH 4,
FEIREE S NFTT (MISO) M LSB fEMEAN. EFHSiEA, FESHH. (M SCK #:#1i51k
JAR PRI LA D .

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 = SPI_RW(reg); I/ select register
SPI_RW(value); /I ..and write value to it..
CSN =1; /I CSN high again
return(status); Il return nNRF24L01 status byte

}

TAFA VTN PR HIORBCE 24L01 WA frasffE. HeA B2 WRITE_REG fird (1
Ut Ox20+75 7 as bt ) 82w E fME S BN I A A s bk HL i 25, JF e BGRIEME . % T
PR DR 2T value 5 F reg 2 7Eas .

TEE R ML, Vil NRF24L0L Z i E56%E enable 5/ (CSN=0; ) , Vjil5¢ T LASTH disable

BH (CSN=1; ) .

4.1.3 uchar SP1_Read (uchar reg);

uchar SP1_Read(uchar reg)

{

uchar reg_val;

CSN =0; /I CSN low, initialize SPI communication...
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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); /I return register value

}
P AT A E I R AR 2381 READ_REG #r 4 (B2 Ox00+27 fEas k) , 48

WA IEBE LR X T RRECR BB AUEIE reg WAFESII(DER] reg_val .

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); Il Select register to write to and read status byte
for(byte_ctr=0;byte_ctr<bytes;byte_ctr++)
pBuf[byte_ctr] = SPI_RW(0); I/ Perform SP1_RW to read byte from nRF24L01
CSN =1, // Set CSN high again
return(status); Il return NRF24L01 status byte
}

PG oh DXUT 1) R K EETORAERMON B2 FIFO Z2pp X P K. BEA S el 2l i

READ _REG &% M3 FIFO (RD_RX_PLOAD) Hist i 3547 2520 B 5 .

4.1.5 uchar SP1_Write_Buf (uchar reg, uchar *pBuf, uchar bytes);

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

11



}

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

Uart_Delay(10);

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

CSN = 1, Il Set CSN high again

return(status); /I return nRF24L01 status byte

PG XV IR R A R RASC AU TR RS FIFO Z2ppiXrb s FEAC R it il it

WRITE_REG #4572k 4 FIFO (WR_TX_PLOAD) "%,

4.1.6 void RX_Mode(void)

WIE 24L01 AU, FCEIIREETEN 3.2 Rx BEHIGIL LR .
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); /I Enable Auto.Ack:Pipe0
SPI_RW_Reg(WRITE_REG + EN_RXADDR, O0x01); // Enable Pipe0
SPI_RW_Reg(WRITE_REG + RF_CH, 40); /I Select RF channel 40

SPI_RW_Reg(WRITE_REG + RX_PW_P0, TX_PLOAD_WIDTH);
SPI_RW_Reg(WRITE_REG + RF_SETUP, Ox07);

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

CE = 1; /I Set CE pin high to enable RX
device

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

sending to address

1l '3443101001', 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)
Wi 24L01 A KIZFEHFN, MELEEN 3.1 Tx BAWIHLTTE.

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); /I Enable Auto.Ack:Pipe0
SPI_RW_Reg(WRITE_REG + EN_RXADDR, 0x01); /I Enable Pipe0
SPI_RW_Reg(WRITE_REG + SETUP_RETR, O0xla); // 500us + 86us, 10 retrans...

SPI_RW_Reg(WRITE_REG + RF_CH, 40); /I Select RF channel 40
SPI_RW_Reg(WRITE_REG + RF_SETUP, 0x07); /I TX_PWR:0dBm, Datarate:2Mbps,
LNA:HCURR

SPI_RW_Reg(WRITE_REG + CONFIG, O0x0Oe);// Set PWR_UP bit, enable CRC(2
& PrimTX. MAX_RT & TX DS enabled.. PYt€s)

CE=1;

4.2 NRF24L01 tHoxar A% e X

NRF24L01 (¥ A S8 B S ok [T (K I P B iy &, 48R0 R HEAT RS B B i &

FIG..4.2.1 Fin.
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SPI_RW_Reg(WRITE_REG + EN_RXADDR, O0x01);

SPI_Write_BUf(WRITE_REG + TX_ADDR, TX_ADDRESS, TX_ADR_WIDTH);

PSS PSS I

#define READ_REG 0x00
#define WRITE_REG 0x20
#define RD_RX_PLOAD  0x61
#define WR_TX_PLOAD  0xA0
#define FLUSH_TX OxE1
#define FLUSH_RX OxE2
#define REUSE_TX PL  OxE3
#define NOP OxFF

status
register

1

1

)

1

1

1

1

/I Define No Operation,

Define read command to register

Define write command to register

Define RX payload register address

Define TX payload register address

Define flush TX register command

Define flush RX register command

Define reuse TX payload register command

might be used to read

4.3 NRF24L01 R ZF A7 ettt i) 2% s X

#define CONFIG

0x00

/[ 'Config' register address

14




#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

0x02

0x03

0x04

0x05

0x06

0x07

0x08

0x09

O0x0A

0x0B

0x0C

0x0D

0x0E

0x0F

0x10

0x11

0x12

0x13

0x14

0x15

0x16

0x17

/[ 'Enable Auto Acknowledgment' register address
// 'Enabled RX addresses' register address
I 'Setup address width' register address
I/ 'Setup Auto. Retrans' register address
/I'RF channel' register address
/I 'RF setup’ register address
/ 'Status' register address
//'Observe TX' register address
I/ 'Carrier Detect' register address
// 'RX address pipe0' register address
// 'RX address pipel' register address
/l 'RX address pipe2' register address
/I 'RX address pipe3' register address
Il 'RX address pipe4' register address
/I'RX address pipe5' register address
/I"TX address' register address
I/ 'RX payload width, pipe0' register address
/l 'RX payload width, pipel’ register address
I/ 'RX payload width, pipe2' register address
/l 'RX payload width, pipe3' register address
I/ 'RX payload width, pipe4' register address
/l 'RX payload width, pipe5' register address

/I'FIFO Status Register' register address

15
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