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o EEARMIEHITT

e GFSK modulation

o BBtk i)

e 7 bit linear feedback shift register (programmable V)

e On-air data rates

e 250 kbps
e 1 Mbps
e 2 Mbps

e Transmitter with programmable output power of +4 dBm to -20 dBm, in 4 dB steps
e Transmitter whisper mode: -30 dBm

e RSSI function (1 dB resolution, + 6 dB accuracy)

e Receiver with integrated channel filters achieving maximum sensitivity

e -96dBm @ 250 kbps

e -93dBm @ 1 Mbps BLE

e -90dBm @ 1 Mbps

e -85dBm @ 2 Mbps

e RF Synthesizer

e 1 MHz frequency programming resolution

¢ 1 MHz non-overlapping channel spacing at 1 Mbps and 250 kbps

e 2 MHz non-overlapping channel spacing at 2 Mbps

e Works with low-cost £ 60 ppm 16 MHz crystal oscillators

e Baseband controller

e EasyDMA3 RX and TX packet transfer directly to and from RAM

¢ Dynamic payload length

e On-the-fly packet assembly/disassembly and AES CCM payload encryption

e 8 hit, 16 bit, and 24 bit CRC check (programmable polynomial and initial value)



EasyDMA - is an integrated DMA implementation requiring no configuration to take
advantage of flexible data management and avoid copy operations to and from RAM.

4.1.1 RADIO IHE &

RAM RADIC
FACKETPTR Packetsyneh RSSI
Devics e Agdress
Address mach
match .
Y
S0 [ 246z
CRC [&— =
m Facket Racalver
disassembier
51
EasyOMA
Payload ey
Eit counter =[] ANTD,ANT1
0 L
L Facket
= A assambler . 2.4GHz
51 CRC [—= Whitening e A
Payoad MAXLEN

4.1.2 KT EasyDMA
4.2 RADIO [ 2- /778

4.3 B 77 led_radio fCHS AL

B 71 led_radio fARSEEGI 2> A rx S Al tx . H nRF51822 AK X3 rx i, {3
Nordic\nrf51822\Board\pcal10001\led radio_example P 4ti%; nRF51822 USB Dongle
SFR tx S, % Nordic\nrf51822\Board\pcal0000\led_radio_example /A B .

Al FE 8 ] nRF51822 AK il nRF51822 USB Dongle #5/~# 4, A USB
Dongle 7545 PC it AR FAHZE (FE IWLEE =F"“Hello, World™) .

JERC: IRIGHEF g A 7R 2 (& FEAZ 1 flow control .

4.3.1 tx 3 (USB dongle) main %1% 5 -

int main(void)

{

init();
simple_uart_putstring((const uint8_ t *)"\n\rPress '@" or '1': ");
while(true)
{

uint8 t ¢ = simple_uart_get();

if (¢ != '0" & c != "1")

continue;

simple uart _put(c);
// Place the read character in the payload, enable the radio and
// send the packet:



packet[@] = c;
NRF_RADIO->EVENTS_READY = 0U;
NRF_RADIO->TASKS_TXEN = 1;

while (NRF_RADIO->EVENTS_READY == @U)

{

}
NRF_RADIO->TASKS_START = 1U;

NRF_RADIO->EVENTS_END = OU;
while(NRF_RADIO->EVENTS_END == @U)

{

}
NRF_RADIO->EVENTS_DISABLED = 0U;

// Disable radio
NRF_RADIO->TASKS DISABLE = 1U;
while(NRF_RADIO->EVENTS DISABLED == @U)

{
}

4.3.2 rx ¥ (AK board) main BREEE :

int main(void)

{
init();

while(true)

{
// Set payload pointer
NRF_RADIO->PACKETPTR = (uint32_t)packet;
NRF_RADIO->EVENTS_READY = 0U;
// Enable radio and wait for ready
NRF_RADIO->TASKS_RXEN = 1U;
while(NRF_RADIO->EVENTS READY == 0U)

{

}
NRF_RADIO->EVENTS_END = 0U;

// Start listening and wait for address received event
NRF_RADIO->TASKS_START = 1U;

// Wait for end of packet

while(NRF_RADIO->EVENTS_END == @U)

{

}
// Write received data to LED® and LED1 on CRC match

if (NRF_RADIO->CRCSTATUS == 1U)

{
switch(packet[0])

{
case '0':
nrf_gpio_pin_set(LEDO);
nrf_gpio_pin_clear(LED1);
break;

case '1':
nrf_gpio_pin_set(LED1);
nrf_gpio_pin_clear(LED®);
break;



}
NRF_RADIO->EVENTS_DISABLED = 0U;

// Disable radio

NRF_RADIO->TASKS DISABLE = 1U;
while(NRF_RADIO->EVENTS DISABLED == @U)
{

}

4.3.3 radio_configure KEEE -

void radio_configure()
{
// Radio config
NRF_RADIO->TXPOWER = (RADIO_TXPOWER TXPOWER_ @dBm <<
RADIO TXPOWER_TXPOWER_Pos);
NRF_RADIO->FREQUENCY = 7UL; // Frequency bin 7, 2407MHz
NRF_RADIO->MODE = (RADIO MODE_MODE_Nrf 2Mbit << RADIO MODE_MODE_Pos);

// Radio address config

NRF_RADIO->PREFIX@ = @xC4C3C2E7UL; // Prefix byte of addresses 3 to @

NRF_RADIO->PREFIX1 = @xC5C6C7C8UL; // Prefix byte of addresses 7 to 4

NRF_RADIO->BASE® OXE7E7E7E7UL; // Base address for prefix @

NRF_RADIO->BASE1l 0x00C2C2C2UL; // Base address for prefix 1-7

NRF_RADIO->TXADDRESS = ©x00UL; // Set device address @ to use when
transmitting

NRF_RADIO->RXADDRESSES = 0x01UL; // Enable device address @ to use
which receiving

// Packet configuration
NRF_RADIO->PCNF@ = (PACKET®_S1_SIZE << RADIO_PCNFO_SI1LEN_Pos) |
(PACKETOQ_SO@_SIZE << RADIO_PCNF@_SOLEN_Pos) |
(PACKETO_PAYLOAD_SIZE << RADIO_PCNFO_LFLEN_Pos);
//1lint !e845 "The right argument to operator '|' is certain to be @"

// Packet configuration
NRF_RADIO->PCNF1 = (RADIO_PCNF1_WHITEEN_Disabled <<
RADIO_PCNF1_WHITEEN_Pos) |
(RADIO_PCNF1_ENDIAN_Big << RADIO_PCNF1_ENDIAN_Pos)
|
(PACKET1_BASE_ADDRESS_LENGTH <<
RADIO_PCNF1_BALEN_Pos) |
(PACKET1_STATIC_LENGTH << RADIO_PCNF1_STATLEN_Pos)
|
(PACKET1_PAYLOAD_SIZE << RADIO_PCNF1_MAXLEN_Pos);
//1lint !e845 "The right argument to operator '|' is certain to be @"

// CRC Config
NRF_RADIO->CRCCNF = (RADIO_CRCCNF_LEN_Two << RADIO CRCCNF_LEN Pos); //
Number of checksum bits
if ((NRF_RADIO->CRCCNF & RADIO CRCCNF_LEN Msk) == (RADIO_CRCCNF_LEN_Two
<< RADIO_CRCCNF_LEN_Pos))
{
NRF_RADIO->CRCINIT OXFFFFUL; // Initial value
NRF_RADIO->CRCPOLY = ©x11021UL; // CRC poly: x"16+x712~x"5+1

}



else if ((NRF_RADIO->CRCCNF & RADIO CRCCNF_LEN_Msk) ==
(RADIO_CRCCNF_LEN_One << RADIO_CRCCNF_LEN_Pos))
{
NRF_RADIO->CRCINIT
NRF_RADIO->CRCPOLY

}

OXFFUL; // Initial value
0x107UL; // CRC poly: x"8+x"2~x"1+1

nrf_delay ms(3);
}
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