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NewMsg_RF2411 (R.<: 34mm X 17.5mm #%/%: 1mm)

(1) 2.4Ghz 4RI K ISM SREK % 4T 1242 A

(2) FSK 4|4 HAMA FI3F69 RBUE, GFSK AT T £3569 30
RABHE

(3) #AF 1Mbps KA 2Mbps #F F HKE g R

(4) THhARAH B HEA: 35, -25, -15, -5, 0, 5 dBm

(5) 420 dBm &4l h T, RZARXINAL 14mA & Fh#E;

(6) 4 IMbps #AEAbi£ik £ T, BIARXNA 21nA 69304

() su#+/- 60ppm 16 MHz &) ahik

() EH=ZATERKEANFEIEA, KATUA1E 2 FH. K
A —BTEREGARERAT, KEH 1-255F%

(9) A HEIELE A
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(10)ZEAF 1. 6 ZH ML 6 KiEEHE, TUARREIL 6 AR
BEESCRCR:NE (/A2

(DA R A 1.9V 3] 3. 6V

(12) /2 POWERDOWN AEX, T 4 3uA ¢4 AL/ ® IR, & standby-T A X
T4 410uA AABA

(13) %4 & K B+4bik £ 35 8Mbps MCU 49 4 4 SPI 4o
(14)RF2411 4 20 ANB 23] Bp, 4x4 mm QFN #9415

—., Fowik
J1
CE 1 5 VDD
CSN 3 A
SCK g g IRQ
MOSI o 10 MISO
GND 11 1 GND
Header 6X2
BLEA

VDD i B E Y 1.9V 3.6V X, REEAZIANR A4, &

it 3, 6V IFL R sAg, EAERE 3.3V AL,
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VSS CbvDD VDD V&S IREF
2&‘19 ‘m 17 | | 16
cE| 1 ® 15 | vDD
CSN 2 14 | vss
SCK| 3 BK2411 13 | RFN
MOSI 4 12 | RFP
MISO 5 11 |VDDPA
6 7 8 9 10
IRQ VDD  VSS  XTALP XTALN
PIN Name Pin Function Description
1 CE Digital Input Chip Enable Activates RX or TX mode
3 CSN Digital Input SPI Chip Select
3 SCK Digital Input SPI Clock
4 MOSI Digital Input SPI Slave Data Input
5 MISO Digital QOutput SPI Slave Data Output with tri-state option
6 [RQ Digital Output Mask able interrupt pin. Active low
& VDD Power Power Supply (1.9 V10 3.3V DC)
8 VSS Ground Ground (0 V)
9 XTALP Analog Input Crystal oscillator, node P (inverter output)
10 XTALN Analog Output Crystal oscillator, node N (inverter input)
11 VDDPA Power 1.8V Regulated output for PA
12 RFP RF port RF output (PA) /input (LNA), port P,
13 REN RF port RF output (PA) /Input (LNA), port N.
14 VSS Ground Ground (0 V)
15 VDD Power Power Supply (1.9 Vto 3.3V DC)
16 [REF Analog Output Analog output; reference current generation
17 VSS Ground Ground (0 V)
18 VDD Power Power Supply (1.9 Vto 3.3V DC)
19 CDVDD Analog Output Digital regulator output decoupling cap
20 VSS Ground Ground (0 V)

2 E R AU BT R TR & (RALM IR 1845 BAA R 4])
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m, LTTFEFX
NewMsg-RF2411 A THEAE XA W
MAEARX
B EAR X
= RARX
XA
IAE#EX & PWR_UP register . PRIM_RX register #= CE &%,

LT X,

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

4.1 BEAEX
4.1.1 TX X
PTX %% (PRIM_RX=0) :

L4 PTX K&K EHIEOR, KEEXBOHE. AT A POWER
DOWN AE Xt TX 42X, PTX 5-& X 4% PWR_UP 42 & &, PRIM_RX 4%
E{&a ’i‘E TX FIFO ‘:P;ﬁ-ﬁ;&ikiga /i‘E CE g]%ﬁﬁﬁ 10us é’ﬁ%%%—‘ﬂiﬁ
.,

PTX Z&42 G £ TX AL L2 TR S T HE Qejthit, &
28 BAR D AN BT AR A TR 8 (R AL TR 845 HARA TR )
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R CE=0 B45£ = 5] standby-1 RN, %2R CE=1, U] F—AMTH & TX
FIFO F #9 K& 2 2. 4% TX FIFO R, N PTX X449 £ TX
B, AT —AHEE. R TXFIFO 224, N PTX R&HKit
A standby-1I A X,.
R BHEIHAEE IR (ENAA=L) A S E KK ER
(NO-ACK=0), ] & ARD 8 i$/5Fo & 7L £+ 4F ARC B, PTX 384
HFN standby-T ARXZEN TX ARX.

PTX %4 (PRIM_RX=1) :
RA 4 EN_AA=1 #= NO_ACK=0 /2 3 I 4k 35 B & £ A8 A7E TX FIFO
oA R SR 6, PTX & A REAEX A TX AKX,

4.1.2 RX AKX
PRX #% 4 (PRIM_RX=1) :

L4 RF2411 S5 Ak Be B H Bl 80T, RX X BFHRE, AT
standby-I AEX BN RXAEX,, PRX X &4 511% PWR_UP 1% & &, PRIM_RX
12 5%, CEFIMES. 34 L ABKHIE S EN_AA=1 F= NO_ACK=0
BREILT, PRXZGARBIAAE T ARX L E T A AL /e N RX AR
B

A2 RXARX T8 WA R 38 38 AR 15 5 7T LB 34 AR 4
B AR AN BT R A TR 8] (RAL N R & 3845 B ARA IR 4))
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BEABKIE QLI FE, BB ORI FERMTHRA KKIEC., RA
A QA IRD] (BT T FbA e K CRC AR ), WA KEIE 0%
2SBAAERXFIFO 9= ML EL ., 2R RXFIFO# T, NEALHKIE G
WILF-

PRX X &12 G & RX X A2 MCU BeE A standby-1 XX
power down AEX,.

2 RXARX T &BAER (CD) 7TA. 4 RFEFABKIAFEE
HAR B, DR ES. AT R2EN, 155458 FSK/GFSK
BATAS], B I 52 ME], 5 RF 554 RORX TR
BB R CDALEZ, TR CDHFLEK, ACDFASTAIN, A
B CD 5t iedt. £ (D E 5 /5 K49 200us /& RFEFE5 LA .

PTX %4 (PRIM_RX=0) :
R A % EN_AA=1 F= NO_ACK=0 &)1 /L T B4 5 A$L 38 8T PTX
K& T M TX XA RX AZX,.

L2 RN
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NewMsg_RF2411 ¢4 = WAEXZ A T - TS Rmmikt, £
RARER, TP RGREN, 485 R EE ., AZHEXT,
K ARIRAAETAE, BB T WIRSRIN IR IAEA £,

4.4 RAAEX

EEAMAEXT, ATHRINZ NG IR R, —Bie TSR
HA900nA A4, AAVHBEXT, BIEFHAEZLLSEEIFE NewMsg_RF2
411 A A, IRZEXGHERERKHGE .

T, BB NewMsg RF2411SE 445
NewMsg_RF2411SE & FiA B & TAE 2.2 38 it SPI & A..

5.1 SPI 44~

BT A oL BT CSN 64 F M3l kAL B8, FF4T 69 SPI 44-F

i@ 1L MOSI FIp LA, £ MISO 31k A F A BB B LR A IH H .

SPI 44~ T &
AN B AR AN B A PR 8] (RALN R 845 BARA IR 4])
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Command name

Command
word
i binary)

# Data

bytes

Operation

R_REGISTER

O00A AAAA

Lio 5
L5B byte first

Read command and status registers, AAAAA =
5 bt Register Map Address

Write command and status registers, AAAAA =5

LSB byta first

W _REGISTER 001AAAAR, | 0 bit Register Map Address
- LSB byte first =
- Exacutable in power down or standby modeas only.
10 32 or - Read RX-payload: 1 =32 bytes or 1-255 bytes. A read
R RX PAYLOAD 0110 0001 755 operation always starts at byte 0. Payload 15 deleted

fFom FIFO after it 15 read. Usad in BX mode,

W_TX PAYLOAD

1010 0000

It 32 0r ] to
255
LSB byte first

Write TX-payload: 1 - 32 bytes or 1-235 byvies, A
write operation zlways starts at byte 0 used in TX
pay load.

FLUSH, TX

Flush TX FIFQ, used in TX moda

Flush BX FIFO, used in RX mode
Should not be executed during transmission of
FLUSH_RX 0 oo1a a acknowledge, that is, acknowledge package will not
b completed.
Used for a PTX device
Reuse last ransmutted pavload. Packets are repeatedly
retransmitted as long as CE 15 high.
REUSE TX PL 000 0 TX payload reuse 15 actve until

W_TX _PAYLOAD or FLUSH TX is executed. TX
pavload reuse must not be actvated or deactivated
during package transmission
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ACTIVATE

=
-
=

Mg TR

This write command followed by data 0x73 activates
the following features:

*R_RX_PL_WID

*W_ACK_PAYLOAD

*W_TX_PAYLOAD NOACK

A new ACTIVATE command with the same data
desctivates them again. Ths 13 executable in power
dovwn or stand by modes only.

The R_RX_PL_WID, W_ACK_PAYLOAD, and
WoTH_PAYLOAD NOACK features registers are
initizlly in a deactivated state; 2 write has no effect, a
read only results in 2eros on MIS0, To activate these
registers, use the ACTIVATE command fol lowad by
data Ox73, Then they can be accessed as any other
register in BR24 11 Usethe saime command and data
to deactivate the registers again,

This wiite command followed by data Ox53 oggles
the régister bank, and the currént register bank
number can be read out from BEGT [7]

R RX_PL_WID 0110 (

Read RX-payload width for the top
R_RX PAYLOAD in the RX FIFQ.

Ity 32 oF 1o

Lsed m BX mode.
Write Payload to be transmitted togather with
ACK packet on PIPE PPP. (PPP valid in the rangs

L T

fom 000 te 101}, Maximum three ACK packet

W_ACK_PAYLOAD 1010 1PPP 255 i pavloads can be pending. Payloads with same PPP are
LSB byt2 first | pondled using first in - first out principle, Write
payload: 1- 32 bytes or 1— 235 bytes, A write
operation always starts at byte 0.
W TX PAYLOAD NO | _ | i_u_*. 3Xor | to [.;&;J_!n I'X mode. Disables AUTOACK on this
= - RRNE 255 specific packest,
ACK :
L50 byte first
. . Mo Operation, Might be used to read the STATUS
MOP 17 0 -

rEgIsler

SPI By B 4= F :

SCK

CEN

Write to SP1 register:

M1

MIS0

Rend from SP1 register:

= S 0 e i o e R ] e I e TT e T e WU TT Sl TS TY e TT S T1 i ——

2 E R AN BT R TR ] (RALM IR 1845 BAA IR 4])
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NewMsg_RF2411 &t B 3 4§ CONFIC F4 B t9/a ik 4o F 2 PF .

NewMsg_RF2411 CONFIG fe B 4%k

Register bank O0:
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Address M . Bi Reset T I ol
(Hex) Mnemonic il A ype Jescription
00 CONFIG Configuration Register
Reserved 7 0 RW Only "1 allowed
MASK RX_DR & 0 RW Mask mterrupt caused by RX_DR
I Interrupt not reflected onthe [RQ) pin
0: Reflact RX._DR a8 active low interrupt
ot the [RO) pint
MASK TX_DS 3 0 RW Mask mtarrupt caused by TX_DS
I: Interrupt not reflected on the [RQ) pin
02 Reflact TH. DS as active low interrupt on
the TR.Q) pin
MASK MAX RT | 4 Q RW Mask interrupt caused by MAX RT
I: Interrupt not reflected on the [ROQ pin
0 Reflect MAX RT as active low interrupt
ort the [RQ) pin
U = : Enable CRC. Forced high if one of the hits
HLEE - g in the EN A A is high
CRCO 2 RW CRC encoding scheme
0 -1 byte
1'- 2 bytes
FWR LP B'W I: POWER UP, (:POWER DOWN
3 = T RX/TX control, only can be switched in
il . ” Ri¥ power down SLQLL‘{E-{EG:|'.|-3;
I: FRX, 0: PTX
o EN AA Erlﬁl‘.l& *Auto Acknowledgment”
= Cundtun
Reserved 16 00 RMW Only "00" allowed
EMAA PS5 5 RW Enable auto acknowladpement data pipe 5
ENAA P4 4 RW Enable auto acknowledgement data pipe 4
ENAA P3 3 R/W Enable suto acknowledgement data pipe 3
ENAA P2 2 R/W Enable auto acknowladgament data pipe 2
ENAA Pl 1 RW Enable auto acknowladgement data pipe |
ENAA PO 0 RW Enable auto acknowledgement data pipe 0
a2 EN _RXADDR Enzhled RX Addresses
Reserved 76 00 RW Only 00" allowed
ERX P35 3 Q B'W Enable data pipe 5.
ERX P4 4 0 R/W Enable data pipe 4.
ERX P3 3 { R Enahle data pipe 3.
ERX P2 2 | RW Enable data pipe 2.
ERX Pl 1 B/W Enable data pipe 1.
ERX P a B/W Enable data pipe 0.

03 SETUP_AW

Setup of Address Widths

(common for all data pipes)

28 AR A BT AR PR 8 (RALM R 845 AR A FRAF)
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Reserved

RW

Only "000000" all owed

AW 0w *}:Cl‘{ Address field width
00" - [lagal
01" - 3 bytes
10" - 4 bytes
I"- :TI:._w:s
LSB byte 15 used if address width 15 below 5
bvies
H SETUP RETR Setup of Automatic Retransmission
ARD 5 0000 B Autn RL:Lr-:nsnm Dhe |y
; - Wait250 uS
- Wait 500 uS
TrWait 750 us
THE. - Wait 4000-us
(Delay defined from end of transmission o
start of next tranamisson ja
Aute Retransmit Count
ARC 3 00 BIW ‘0000° - Re-Transmit disabled
‘000175~ Up to PRe-Transmit on fail of
A4
‘TN, - Upto 15 Re-Transmit on fail
of A4
(5 RF CH RF Channel
Reservad if 0 RO Only "0 allowed

RF CH

0000010

RW

Sets the frequency channel BE2411

OpErales on

L

RF SETLIF

RF Setup Register

Reserved

RW

Only "000" allowed

RSSI_EM

RW

Enable RSS] measurament

0! Disabla

DREG ON

Ln

RW

Dngital regulator can be shut down or not
(: Can be shut down in stand-by [ mode
I: Always on in any stale except power
down

RF PWR[Z|

RW

RF output power in TX mode

‘0" - IMbps

RF_DE 3 R - IMbps
Register 4 and 13 in bank | have different
satting i | Mbps and 2 Mhbps data rate
micde
Set RF output power in TX mode
RF_PWR[2:0]'
000" - -35dBm
001" - -25 dBm

RF_PWR[1:0] 3 it DI =-SA5 e

B RW | oir - -sdBm

100" - -5 dBm
101 - -5 dBm
110" - 0 dBm
111' - 5 dBm

LNA HCURR 0 R/W Setup LN A gain

28 AR A BT AR PR 8 (RALM R 842 HARA FRF)
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Status Register (In parallel to the SPI
a7 STATUS command word applied on the MOST pin,
the STATUS register 15 shifted serally out
on the MISO pin)
Register bank selection states. Switch
register bank 15 done by SPI command
RBANK 7 0 R “ACTIVATE" followed by 0x53
0: Register bank 0
I: Register bank |
RX_DR & 0 RwW Data Ready RX FIFO interrupt
Asserted when new data arrives BEX FIFO
Write | to clear bit.
IX_DSs 5 0 RAW Data Sent TX FIFO intarrupt
Asserted when packet transmitted on TX. [T
AUTO_ACK 1§ activated, this bit 15 set high
only when ACK Breceived.
Write -0 clear bit,
Maximum number of TX retransmits
MAX RT 4 0 R/W interrupt
Write | to clearbit, [EMAX RT is asserted
it must be cleared 1o enable further
communication,
RX P_MNO 3:1 R Data pipe number for the payload available
for reading from RX_FIFO
000=101; Data Pipe Mumber
110: RXFIFO Empty
111: Mot used
TX_FULL 0 d R IXIFIFO full flag,
I: TX FIFO full
0: Available locations in TX FIFO
08 OBSERVE TX I'ransmit ohsarve register
PLOS ONT 7 0 R Count lost F"—ff_ki"-"-- lhe counter is overflow
o protected to 15, and discontinues at max
until reset, The counter 15 reset by writing to
RF_CH.
Count retransmitted packets. The countar 15
ARC CNT 30 0 R reset when transmission of a new packet
sLarts.
09 cb
Reseryvead Tk 000000 R
CD 0 0 R Carrier Datect
. I R R e Receve address data pape 0, 5 Byles
o RXgONE B 0 EE_EE_E BfW maximum length, {[.FEBFE} te is written first,
L Write the number of bytes defined by
SETUP_AW)
0B R ADDE B [0 | kbsme (G | Tereaieesvepyl St
= = 202 masimum length. ;[_:SEE byt 15 wrillen first.
Write the number of bytes defined by
SETUP _AW)
0cC RX_ADDR_P2 70 (keC3 W Receive address data pipe 2. Only LEB
M5B bytes 15 equal to RX_ADDR_PI1[35:8]
aD RX ADDR_F3 T:0 mC4 RW Recarve address data pape 3, Only LEB
MSB bytes is equal to BEX_ADDR_PI[3%9:8]
0E RX_ADDR_P4 70 (C3 RwW Receive address data pipe 4. Only LSB,
MSE bytes 15 equal to RX_ADDR_PI[3%:8]
aF RX ADDR _P5 7.0 0xCé R/W Recerve address data pipe 5. Only LEB.

28 AR A BT AR PR 8 (RALM R 845 AR A FRAF)
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MSB bytes s equal o RX ADDR_P1[35:8]
lransmit address. Used for a PTX device
anly.

10 . S 30:0 OxETETE R/W (LSB byte 15 written first)

[X_ADDR TETET Set RX_ADDR_PO equal to this address o
handle automatic acknowledge if this is a

PTX device

RX PW RO
Reservad T:6 0d RW Only "00" allowed

Mumber of bytes in RX payload in data pipe
01 to 32 bytes).

RX_PW PO . 0 . O not used

Im ] byte

LA

=]
o
=
=

2w 32 bytes

ra

BEX PW Pl
Beserved T:6 00 R/W Only "00" allowead

Mumber of bytes in RX pavload in data pipe
I{T@32 bytes).

0 not used

I= ] byte

RX_PW_PI

e

32w 32 bytes

RX PW P2
Reservad 6 ad RW Only "00" allowed

Mumber of bytes in RX payload in data pipe
RMW 2(1 to 32 bytes).

0 not used

I=] byte

Led

RX_PW_P2

32w 32 bytes

4 RX PW P3
Reserved T 0d RW Only "00" allowed
Mumber vies in BX payload in data pipe
510 0 31 to 32 bytes).

RX_PW_P3 AW I not usad

I =] byte

32w 32 byles

L]

RX FW P4
Reserved T:6 00 R/W

oad in data pipe

- - \ 00 not used

RX_PW _P4 RW 1= 1 byte

[

32w 32 bytes

16 RX PW P35
Reserved T8 00 R/W Only "00" allowed

RX_PW _P3 0 Murmber vies i RX payload in data pipe
— 500t 32 bytas),

R/W O not used

Im] byte

n
e
s
I

8 AR AL B AR R 8] R AL R P 845 BARA TR E])
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32w 32 hyiles

FIFO STATUS

FIF( Status Register

Reserved 7 0 RW Only "0 allowed
Reuse last transmitted data packet if set
; . o high,
TX_REUSE 6 - The packet is repeatedly retransmitted as
n long as CE 15 high, TX_REUSE 15 st by the
SPI command REUSE_TX_PL, and 15 rasat
by the SPI
commands W_TX_PAYLOAD or FLUSH
[
e - o X FIFO full flag
TX_FULL - - R I: TX FIFQ.full; 0 Available locations in
X FIFO
X FIFO empty flag;
IX_EMPTY 4 R I: TX'EIFO empty
0¢ Data in EX FIFQ
Reserved 32 00 RW Only 00" allowed
RN FIFO full Nag
RX_FULL 0 R I RXFIFO full
0: Available locations in RX FIFO
RX FIFO empty flag
RX_EMPTY 0 R 1: RX FIFOQ empty
0 'Batain RX FIFO
- . . F Written by separate SPI command ACK
WA ACK_FLD == X W packet Fﬁ-_'tli‘:;:] to data pipe number PPP
given in SPI command
[sed in RX mode only
Maximum three ACK packet pavloads can
be pending. Pavloads with same PPP are
handled first in first out.
Written by separate SPI command TX data
MN/A IX_PFLD 253 x W pav-load register | - 32 bytes, This register
& implementad as a FIFO with three levels,
Used in TX mode only
N/A RX PLD 255 X R Read by separate SPI command
RX data pavload register. 1 - 32 byies,
This register 15 implemented as a FIFO with
thrag lavels,
All RX channelsshare the same FIFO.
IC DYNPD Enable dynamic pavioad length
Reserved T8 0 W Only ‘00" allowed
DPL_P5 5 0 R Enable dynamic payload length data pipe 5.
(Requires EN DPL and ENAA P5)
DPL P4 4 0 RW Enable dynamic pavioad length data pipe 4.
(Requires EN_DPL and ENAA P4)
DPL_P3 3 0 RAW Enable dynamic payload length data pipe 3,
{Requires EN DPL and ENAA P3)
DPL_P2 2 0 RW Enable dynamic payload length data pipe 2.
(Requires EN_DPL and ENAA P2)
DPL_PI 0 RW Enable dynamic payioad length data pipe 1.
{Requires EN DPL and ENAA P1)
DPL_F{ 0 0 RW Enable dynamic pavioad length data pipe 0.
(Requires EN_DPL and ENAA PO}
1D FEATURE RW Feature Repister
Reserved T3 0 RW Only ‘000007 allowed
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EN_DPL 2 0 RW Enables Dynamic Payload Length
EN_ACK PAY ] 0 RW Enahles Pavload with ACK

ahlaz the W T 34 W . I 9
EN_DYN_ACK o 0 W Enahles the W_TX_PAYLOAD NOACK

command

Mote: Don’twrite reserved registers and registers at other addresses in register bank 0

Register bank 1:

Address
iHex)

Mnemonic

Type

Description

Bit

00 310 0 W Must write with Ox414B01F2
01 310 0 W Must write with OxC04B0430
2 30 a W Must write with (ADFCC4000
X
03 31:0 03001200 | W Must write with {x] 7003580
Mustwrite with Ot 1550008 (1 Mbps data
rate mode) or Ix4155100B (2 Mbps data
rate mode)
Worite with Ox4 1110421 with make BE2411
M 310 a W transmit CW at the piven channel
Crystal offset compensation, center at 8,
User can adjust this register o compensate
XTALFC 16:13 W crystal offset
] 310 g W Must write with In24017FBE
E.SS8I Threshold for CD detect
RSSI TH 20:24 W 0 -57 dBm, 2 dB/step, 15 -67 dBm
06 310 0 W Must write with Ox00004000
07 30 0 W Must write with Ox00 000
Register bank selection states. Switch
register bank 15 done by SPI command
“ACTIVATE” followed by 0x53
0: Register bank 0
REANE 1 R I: Register bank 1
BEKEN Chip [D
Ix61616161 (BK2411)
08 Chip ID £y i 0 R Owfdadadsd (BR2412)
09 0 Must write with Ox00000000
OA 0 Must write with OxFaF54EFS
0B 0 Must write with OxDa51185C
oC 310 0 Please mitialize with x2D005540
I'x PLL lock time selection
X LOCK SEL 0:9 RW 00 120 ws, 1: 200 us, 20 300 us, 3: 500 us
I'x PA ramping time selection
I'X RAMP SEL 8.5 R/W 00 10 us, 10 20us, 20 30 us, 15: 180 us
oD NEW_FEATURE | 31:0 0 Please initialize with (el 10 (1 Mbps
data rate mode) or ;00000400 (2 Mbps
data rate mode)
CYS5T_ACCU 4:12 RW Crystal accuracy, the worse accuracy

requires the larger value

Using 7 for crystal accuracy to ahout 100
PPM

Using 0 for crystal accuracy better than 3
PPM
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1 RAW Resarved
MODU_MOD 10 RAW Modulation type
I: F3K mode
J: GFSE mode
GFEE_BT G RAW I:BTwm03
0 BTm]
LONG_PL & RW Enable long payload in normal payload
maode
I: Enable long payload mode
0: Normal payload mods
LEN_LONG T0 RW Payload length for maximum 235 bytes
payload
E RAMP B0 (e W Ramp curve
Bibde72aa Must write with
16523081 OxCFEFTCF208 104082081041
43081
Mote: Don’t write reserved repisters and no definition registers in register bank |

R, SFERNEG

25| EL
/*
Email: wenming_hu2002@yahoo.com
By Mk http://www.newmsg.com
B EIE:  http://www.newmsg.com/bbs
*/

#include <reg52.h>

[I<RF2411_Pins %W 5| >
sbit CE = P3"6;

sbit CSN = P270;

shit SCK = P213;

shit MOSI = P2/5;

sbit MISO = P276;

shit IRQ = P3/3;

sfr WDT_CONTR =0XC1;
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[/A— TSIt HloNuRV e S—
shit VCC_POWER=P3"4;

shit LED1 =P177,;
shit LED2 =P1"6;
shit KEY1 =p3"2;
shit KEY?2 =P175;

//************************ FS K CO M MAN Dand R EG I STE R************************//
// SPI(RF2411) 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 0xAO0 /I Define TX payload register address
#define FLUSH_TX OxEl /I Define flush TX register command
#define FLUSH_RX OxE2 /I Define flush RX register command
#define REUSE_TX_PL OxE3 /I Define reuse TX payload register command
#define W_TX_PAYLOAD_NOACK_CMDO0xb0

#define W_ACK_PAYLOAD_CMD O0xa8

#define ACTIVATE_CMD 0x50

#define R_RX_PL_WID_CMD 0x60

#define NOP OxFF // Define No Operation, might be used to

read status register

/I SPI(RF2411) registers(addresses)

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

#define EN_AA 0x01 /I 'Enable Auto Acknowledgment' register
address

#define EN_RXADDR 0x02 //'Enabled RX addresses' register address
#define SETUP_AW 0x03 // 'Setup address width' register address
#define SETUP_RETR 0x04 // 'Setup Auto. Retrans' register address
#define RF_CH 0x05 // 'RF channel' register address

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

#define STATUS 0x07 // 'Status' register address

#define OBSERVE_TX 0x08 // 'Observe TX' register address

#define CD 0x09 // 'Carrier Detect' register address

#define RX_ADDR_PO0 OX0A //'RX address pipe0' register address
#define RX_ADDR_P1 0x0B // 'RX address pipel’ register address
#define RX_ADDR_P2 0x0C //'RX address pipe2' register address
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#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
#define PAYLOAD_WIDTH

[linterrupt status

#define STATUS_RX_DR
#define STATUS_TX_DS
#define STATUS_MAX_RT

#define STATUS_TX_FULL

JIFIFO_STATUS

#define FIFO_STATUS_TX_REUSE
#define FIFO_STATUS_TX_FULL
#define FIFO_STATUS_TX_EMPTY

#define FIFO_STATUS_RX_FULL
#define FIFO_STATUS_RX_EMPTY

0x0D
O0xO0E
OxOF
0x10
0x11
0x12
0x13
0x14
0x15
0x16
0x17

/[ 'RX address pipe3' register address

// 'RX address pipe4' register address

/l 'RX address pipe5' register address

/I "'TX address' register address

Il 'RX payload width, pipe0' 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

Ox1f //'payload length of 256 bytes modes register

0x40
0x20
0x10

0x01

0x40

0x20

0x10

0x02
0x01

address

HHHHHTTHTTTTTHTTTTASK COMMAND and REGISTER//IHTHTTTHTHTTTTHTHTTTITTHTTTIHITTHTIII

#define REG2_BUFFER_COUNT

#define REG3_STATUS
#define ASK_Rx_Full
#define ASK_Rx_Empty
#define ASK_Tx_Full
#define ASK_Tx_Empty
#define ASK__Reserved
#define ASK__Irgn_Tx_Err
#define ASK_Irgn_Rx_Done
#define ASK_Irgn_Tx_Done

0x02

0x03

(1<<7)
(1<<6)
(1<<5)
(1<<4)
(1<<3)
(1<<2)
(1<<1)
(1<<0)
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#define ASK_Irgn_ ALL (ASK__Irgn_Tx_Err|]ASK _Irgn_Rx_Done|ASK _Irgn_Tx_Done)

#define REG10_ASF 0x0a
#define REG13_IntrClIr 0x0d
#define REG14_DataFIFO 0xof

//USB command between FW and App
#define RF_CMD_GET_FW_VERSION Oxff

#define RF_CMD_MESSAGE_PRINT 0xfl
#define RF_CMD_WRITE_REG 0xf2
#define RF_CMD_WRITE_BANK1 REG Oxal
#define RF_CMD_WRITE_REG_NULL  Oxa2
#define RF_CMD_WRITE_REG_TAIL  Oxfe
#define RF_CMD_REG_STATUS 0xfd

#define RF_CMD_READ_REG 0xf3
#define RF_CMD_READ_REG_APPEND  Oxe3

#define RF_CMD_SPI_BIT_WRITE  Oxf4

#define RF_CMD_SPI_REFRESH 0xf5
#define RF_CMD_SWITCH_TO_PRX 0xf8
#define RF_CMD_SWITCH_TO_PTX 0xf9

#define RF_CMD_UPDATE_REG_BITSO 0Oxfa
#define RF_CMD_UPDATE_REG_BITS1 0xfb

#define RF_CMD_UPDATE_RSSI oxd1
#define RF_CMD_START_SEND oxcl
#define RF_CMD_START _RECV 0xc2

#define RE_CMD_STOP_TEST 0xc3
#define RE_CMD_SIMPLE_RECV Oxcd

#define RE_CMD_SIMPLE_RECV_END  0xc5

#define RF_CMD_PRINT_STRING 0x60
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#define RF_CMD_PRINT_STRING2 0x61

#define RF_CMD_CHIP_INITIALIZATION 0xc6

#define RF_CMD_REPORT_PER 0xc7

#define RF_CMD_FLUSH_TX 0x50

#define RF_CMD_FLUSH_RX 0x51

#define RF_CMD_REUSE 0x52

#define RF_CMD_2M_MODE 0xc8

1 5 AR 1l

code char RX0_Address[]={0x15,0x59,0x23,0xC6,0x29};
code char RX1_Address[]={0x12,0x56,0x24,0xCD,0x78};

code unsigned char RegArrFSK[][2]=
{

{0,0x0e},//rx interrupt
{1,0x3F},

{2,0x3F},

{3,0x03},
{4,0x31},//1ms  1times
{5,0x17},

{6,0x15},

{7,0x07},

{8,0x00},

{9,0x00},

{12,0xc3},
{13,0xc4},
{14,0xc5},
{15,0xc6},
{17,0x20},
{18,0x20},
{19,0x20},
{20,0x20},
{21,0x20},
{22,0x20},
{23,0x00},
{28,0x3F},

PFLA AR A B A HOA T 8] (RAL N TR 3845 A T )
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{29,007}
h

code unsigned long RegArrFSKAnalog[]= /llatest config txt
{
0xF2014B41,
0x30064BCO0,
0x00C4FCAO,
0x60350017,
0x0B009941,
0xBE7F0124,
0x00400000,
0x00000000,
0x00000000,
0x00000000,
OXF64EF5F6,
0x5C1851D6,
0x4055002D,
0x00700000

h

code unsigned char RegArrFSKAnalogRegl4[]=

{
0x41,0x10,0x08,0x82,0x40,0x10,0x08,0xF2,0x7C,0XEF,0xCF

H

xdata unsigned char checkKey = 0,ledFlash = O,rxInterrupt = 0;//waitACKTimer = 0;
unsigned int xdata need_write_byte;
unsigned char xdata op_status;

1l PRIEIGH ) //
1l LIS R £ 1/
void Delay(int num)
{
int x,y;
for(y=0;y<num;y++)
{

for(x = 0;x < 500;x)
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X++;
}
}
/A YN S U ESE I
BYTE SPI_RW(BYTE _byte)
{
BYTE 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); /I 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
}

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

1l EYNYEE AT //

void SPI_Write_Reg(BYTE reg, BYTE value)

{
CSN =0; /I CSN low, init SPI transaction
op_status = SPI_RW(reg); /] select register
SPI_RW(value); /Il ..and write value to it..
CSN =1; /I CSN high again
return;

}

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

Il T HH A7 A7 A PR 2 1l

BYTE SPI_Read_Reg(BYTE reg)

{
BYTE value;
CSN =0; /I CSN low, initialize SPI communication...
op_status=SP1_RW(reg); /I Select register to read from..
value = SPI_RW(0); /I ..then read registervalue
CSN=1; // CSN high, terminate SPI communication
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return(value); /I return register value

}

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

I FHE S NI X KL I
void SPI_Write_Buf(BYTE reg, BYTE *pBuf, BYTE bytes)
{

BYTE byte_ctr;

CSN =0; // Set CSN low, init SPI tranaction
op_status = SP1_RW(reg); /I 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++);

}
CSN =1; // Set CSN high again
return;
}
I W I DX PR HH e Il

unsigned char SP1_Read Buf(unsigned char reg, unsigned char *pBuf, unsigned char bytes)

{

unsigned char status,byte_ctr;

CSN=0; // Set CSN |
status = SPI_RW(reg); /I Select re

for(byte_ctr=0;byte_ctr<bytes;byte ctr++)
pBuf[byte_ctr] = SPI_RW(0); [/l Perform SPI_RW to

CSN=1; // Set CSN high a
return(status); /I return RF2411
}
1 RF2411 Y1464k s 4 //
void RF2411_Init(void)
{
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xdata chari,j;
xdata unsigned char WriteArr[4];

//********************COnfi g When SC FG = 1******************

/I Cfg_config();
SwitchCFG(1);

for(i=0;i<=8;i++)//reverse

{
for(j=0;j<4;j++)
{
WriteArr[j]J=(RegArrFSKAnalog[i]>>(8*(j) ) ) &O0xff;
}
SP1_Write_ Buf((WRITE_REGQG]i),&(WriteArr[0]),4);
}
for(i=9;i<=13;i++)
{
for(j=0;j<4;j++)
{
WriteArr[j]=(RegArrFSKAnalog[i]>>(8*(3-j) ) ) &O0xff;
}
SPI_Write_ Buf((WRITE_REG]i),&(WriteArr[0]),4);
}

SPI_Write_Buf((WRITE_REG|14),&(RegArrFSKAnalogReg14[0]),11);

/Ireg4 clear bit 0,1,3,23
for(j=0;j<4:j++)
{
WriteArr[j]=(RegArrFSKAnalog[4]>>(8*(j) ) ) &Oxff;

¥
WriteArr[3]=WriteArr[3]&0xf4;
WriteArr[1]=WriteArr[1]&O0x7F;
SPI_Write_ Buf((WRITE_REG|4),&(WriteArr[0]),4);

/ltog reg4 bit25,bit26

WriteArr[0]=WriteArr[0]|0x06;
SPI_Write_ Buf((WRITE_REG|4),&(WriteArr[0]),4);
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Write Arr[0]=WriteArr[0]&0xf9;
SPI_Write_Buf((WRITE_REG|4),&(WriteArr[0]),4);

/[delay 20ms
Delay(30);

/lreg4 set bit 0,1,3,23
for(j=0;j<4;j++)
{
WriteArr[j]=(RegArrFSKAnalog[4]>>(8*(j) ) ) &O0xff;

¥
SPI_Write_Buf((WRITE_REG|4),&(WriteArr[0]),4);

*hkhkhkkkhkhkhkkhkhkhkiikhikiiiik 1 —N*x* ] kkkiikkkhhkhkiiikiikk
i config when SCFG=0

SwitchCFG(0);

for(i=20;i>=0;i--)
{
SPI_Write_Reg((WRITE_REG|RegArrFSK[i][0]),RegArrFSKIil[1]);
}
/Ireg 10 - Rx0 addr
SPI_Write_Buf((WRITE_REG|10),RX0_Address,5);

/lreg 11 - Rx1 addr
SPI_Write_Buf((WRITE_REG]|11),RX1_Address,5);

/lreg 16 - TX addr
SPI_Write_Buf((WRITE_REG]|16),RX0_Address,5);
/[ printf(""\nEnd Load Reg");

i=SP1_Read_Reg(29);

if(i==0)
{
SP1_Write_Reg(ACTIVATE_CMD,0x73);// Active
}
for(i=22;i>=21;i--)
{
SPI_Write_Reg((WRITE_REG|RegArrFSKIi][0]),RegArrFSKIi][1]);
}

[*
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SwitchCFG(1);

WriteArr[0] = 0x41;

WriteArr[1] = Ox11;

WriteArr[2] = 0x04;

WriteArr[3] = 0x21,;

SP1_Write_ Buf((WRITE_REG|4),&(WriteArr[0]),4);

while(1);
*/
}
I IEPEAAE AR BRAL 1l
void SwitchCFG(char _cfg)//1:analog O:digital
{
xdata unsigned char Tmp;
Tmp=SPI_Read_Reg(7);
Tmp=Tmp&0x80;
if( ( (Tmp&0x80)&&(_cfg==0) )||( ((Tmp&0x80)==0)&&(_cfg) ))
{
SPI_Write_Reg(ACTIVATE_CMD,0x53);
}
}
I/ BE NS bR 2 Il
void SwitchToRxMode(void)
{

xdata unsigned char value;
SPI_Write_Reg(FLUSH_RX,0);//flush Rx

value=SPI_Read_Reg(STATUS); // read register STATUS's value
SPI_Write_Reg(WRITE_REG+STATUS,value);// clear RX_DR or TX_DS or MAX_RT
interrupt flag

value=SPI_Read_Reg(CONFIG); // read register STATUS's value

/Ipower down
value=value&O0xfd;//clear bit 1
SPI_Write_Reg(WRITE_REG + CONFIG, value);
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/IPRX
value=value|0x01;//set bit O
SPI_Write_ Reg(WRITE_REG + CONFIG, value);

/[Power Up
value=value|0x02;//set bit 1
SPI_Write_Reg(WRITE_REG + CONFIG, value);

CE=1;
}
— HEN R % 2 2 I
void SwitchToTxMode(void)
{

xdata unsigned char value;
SP1_Write_Reg(FLUSH_TX,0);//flush Tx

value=SPl_Read_Reg(CONFIG); // read register STATUS's value

//power down
value=value&0xfd;//clear bit 1,
SPI_Write_Reg(WRITE_REG + CONFIG, value);

/IPTX
value=value&O0xfe;//clear bit O
SPI_Write_Reg(WRITE_REG + CONFIG, value);
/IPower Up
value=value|0x02;//set bit 1
SP1_Write_ Reg(WRITE_REG + CONFIG, value);
/ICE=1;

N FE: SRR ACRL T 2 http://Mww.newmsg.com Ak
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