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Working priciple

nRF24L01 1s a single chip radio transceiver for the world wide 2.4 - 2.5 GHz ISM
band. The transceiver consists of a fully integrated frequency synthesizer, a power
amplifier, a crystal oscillator, a demodulator, modulator and Enhanced ShockBurst™
protocol engine. Output power, frequency channels, and protocol setup are easily
programmable through a SPI interface. Current consumption is very low, only 9.0mA
at an output power of -6dBm and 12.3mA in EX mode. Built-in Power Down and
Standby modes makes power saving easily realizable.

AnnRF241L01 configured as PTX with Enhanced ShockBurst™ enabled, will use the
ShockBurst™ feature to send a packet whenever the microcontroller wants to. After
the packet has been transmitted, nEF241L.01 will switch on its receiver and expect an
acknowledgement to arrive from the terminating part. If this acknowledgement fails to
arrive, nRF241L.01 will retransmit the same packet until it receives an
acknowledgement or the number of retries exceeds the number of allowed retries
given in the SETUP_RETR_ARC register. If the number of retries exceeds the
number of allowed retries, this will be showed by the STATUS register bit MAX_RT
which gives an interrupt.

Whenever an acknowledgement is received by an nRF24L01 it will consider the last
transmitted packet as delivered. It will then be cleared from the TX FIFO, and the
TX_DS IRQ source will be set high.

Enhanced ShockBurst™ Transmitting Payload:

1. The configuration bit PRIM_EX has to be low.

2. When the application MCU has data to send, the address for receiving node
(TX_ADDR) and pavload data (TX_PLD) has to be clocked into nRF241L01 via
the SPI interface. The width of TX-pavload is counted from number of bytes
written into the TX FIFO from the MCU. TX_PLD must be written continuously
while holding CSN low. TX_ADDR does not have to be rewritten if if is
unchanged from last transmit. If the PTX device shall receive acknowledge, data
pipe O has to be configured to receive the acknowledgement. The receive address
for data pipe O (RX_ADDR_PO) has to be equal to the transmit address
(TX_ADDR) in the PTX device. For the example in Figure 5 the following
address settings have to be performed for the TX5 device and the RX device:
TXS device: TX_ADDR = 0xB3B4B5SB605
TXS device: RX_ADDR_P0O = 0xB3B4B5B605
RX device: RX_ADDR_P5 = 0xB3B4B5B605



3. A high pulse on CE starts the transmission. The minimum pulse width on CE is 10 us.
4. nRF24L01 ShockBurst™:

e Radio is powered up

+ 16 MHz internal clock is started.

» RF packet is completed (see the packet description)

* Data is transmitted at high speed (1 Mbps or 2 Mbps configured by MCU).

5. If auto acknowledgement is activated (ENAA_PO=1) the radio goes into RX mode
immediately. If a valid packet has been received in the valid acknowledgement
time window, the transmission 1s considered a success. The TX_DS bit in the
status register is set high and the payload is removed from TX FIFO. If a valid
acknowledgement is not received in the specified time window, the payload is
resent (if auto retransmit is enabled). If the auto retransmit counter (ARC_CNT)
exceeds the programmed maximum limit { ARC), the MAX_RT bit in the status
register 15 set high. The pavload in TX FIFO is NOT removed. The IRQ) pin will
be active when MAX_RT or TX_DS is high. To turn off the IRQ) pin. the interrupt
source must be reset by writing to the status register (see Interrupt chapter). If no
acknowledgement is received for a packet after the maximum number of retries,
no further packets can be sent before the MAX_RX interrupt is cleared. The
packet loss counter (PLOS_CNT) is incremented at each MAX_RT interrupt. Le.
ARC_CNT counts the number of retries that was required to get a single packet
through. PLOS_CNT counts the number of packets that did not get through after
maximum number of retries.

6. The device goes into Standby-1 mode if CE is low. Otherwise next payload in TX
FIFO will be sent. If TX FIFO is empty and CE is still high, the device will enter
Standby-IT mode.

7. If the device is in Standby-1T mode, it will go to Standbv-1 mode immediatelv if
CE is set low.

Enhanced ShockBurst™ Receive Payload:

1. RXis selected by setting the PRIM_EX bit in the configuration register to high.
All data pipes that shall receive data must be enabled (EN_RXADDR register),
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auto acknowledgement for all pipes running Enhanced ShockBurst™ has to be
enabled (EN_AA register), and the correct payload widths must be set
(RX_PW_Px registers). Addresses have to be set up as described in item 2 in the
Enhanced ShockBurst™ transmit payvload chapter above.

Active RX mode is started by setting CE high.

After 130us nRF24L01 is monitoring the air for incoming communication.

When a valid packet has been received (matching address and correct CRC), the
payload is stored in the RX-FIFO, and the RX_DR bit in status register is set high.
The TRQ pin will be active when RX_DR is high. RX_P_NO in status register will
indicate what data pipe the pavload has been received in.

If auto acknowledgement is enabled, an acknowledgement is sent back.

MCU sets the CE pin low to enter Standbv-1 mode (low current mode).

MCU can clock out the payload data at a suitable rate via the SPI interface.

The device is now ready for entering TX or RX mode or power down mode.



