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2.1 5 X
P | 5IHET 51T BE ElL kB
1 NRST RESET Reset trigger input
2 DIOO /O 1 Software configured
3 DIO1 I/O Software configured
4 DIO2 /1O 1 Software configured
5 DIO3 /O 1 Software configured
6 DIO5 /O 1 Software configured
7 VBAT N 1.8V-3.6V
8 GND s H FEL s HiL(0V)
9 SCK SPI 1 SPI clock input
10 MISO SPI 1 SPI data output
11 MOSI SPI M SPI data input
12 NSS SPI [ SPI chip select input
13 RX\TX RTX Control | YI# S AT SR R AR K

Rik:H; RAR: L, #leL
14 GND F Y Hb FEL s HiL(0V)
15 ANT R WIBUE S O
16 GND P, i HL YL (0V)
1. 51E X

=. BOR#ERR
APC1278 FAR$ERR CUiX&EM: 2.1-3.6V,25C£57C)
TAESAR 410-455MHz, W] & il|470-510MHz
L bR LORA
R Max +20dBm @High power mode
PR R -148dBm@SF=12, 7.8 kHz bandwidth
TAERSE 10%~90% (FE4 %)
TARIRE -40°C - 85°C
LY 2.1-3.6V
R IR (A 85SmA@50mW
Frel (M B 10.5mA@5Kbps
AR AR T2 < +20ppm
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5.1.1 APCI12788 il )F

VDD

NRST
NReset

(output)

5.12 APCI1278 FEhE NN F

ait for ; Chip is ready from
10 ms ; this point on

K 4. APC1278 FHLE AR E

VDD

Wait for
5ms

Chip is ready from

> 100 us
'- ,: this point on

.'

NRST
NReset

High-Z X'O"[ High-Z

(input)

5.1.2.1

APC1278 8 i 5 3%

K 5. APC1278 FEh &ALt

NRST =Low {&H, KT 100uS, #R/GNRST =High &8 Tk T5mS BIA 52l F-shEHr.

5.2 SPI#Z UM

NSS

-

SCK l I | l I

MOST Y)Y we X ame X ams X ari X ami X am X ann X am XowmXpwisiXowsiX DX owBIXow»XowuiXpwmpOO00

MISO——XXXXXXOOOOOORXKHOOOONNXxt71 X ortes X pist oot Xortsn Xortas Xoetay Xpstor XX)—

SPI Timing Diagram (single access)

K 6. APC1278 SPI £ 11FE

CPOL =0, CPHA = 0; MSB; SZHpi 7y, 7 iEsLins.
MOSI 7ESCK T B BE AR H B 4 H B0dE . APC 127878 SCK_E T I RAE £ 4 .
MISO TESCK | Py B AR H P B B8,  MCUZTESCK b THF I RAE £ 3
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SPIE — AN EUE 7 bR, bit7 NIEEEEHIAL, “17 RRE, “07 FRiE; bit (6-0) XF N 4 FTHE
PEM A de bl . RS S ERART, AR HIM “17 , HEINSSHR:fi & FrHliE=E: FIFO
EAERS, P78 HbEAS 2 H sh 38, MEFIFOMN MR/ hhl . 2717 2% B VRGN BIE 225 00 Ui T « 75
RV EST” .

5.2.1 SPIEZACHER

// SPT &)= TP
uint8 t SpilnOut( uint8 t outData )

{
/* Send SPIy data */
SPI_12S SendData( SPI_ INTERFACE, outData );
while( SPI_12S GetFlagStatus( SPI INTERFACE, SPI 12S FLAG RXNE ) == RESET );
return SPI_12S ReceiveData( SPI_ INTERFACE );
H

I B TIER B iRAE
void SX1276Write( uint8 t addr, uint8_t data )

{
SX1276WriteBuffer( addr, &data, 1 );

H
I AR TR R RAE
void SX1276Read( uint8_t addr, uint8 t *data )

{
SX1276ReadBuffer( addr, data, 1);

I BE i TR B2 RAE
void SX1276WriteBuffer( uint8 t addr, uint8 t *buffer, uint8 t size )

{

uint8_ti;

//NSS = 0;
GPIO_WriteBit( NSS_IOPORT, NSS_PIN, Bit RESET );

SpilnOut( addr | 0x80 );
for(i=0; 1 <size; it++)
{

SpilnOut( buffer[i] );

/INSS = 1;
GPIO_WriteBit( NSS_IOPORT, NSS_PIN, Bit SET );
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void SX1276ReadBuffer( uint8 t addr, uint8 t *buffer, uint8 t size )

{

uint8_ti;

//NSS = 0;
GPIO_WriteBit( NSS_IOPORT, NSS_PIN, Bit RESET );

SpilnOut( addr & 0x7F );

for(i=0;1<size; it+)

{

buffer[i] = SpilnOut( 0 );
}
/INSS = 1;

GPIO_WriteBit( NSS_IOPORT, NSS_PIN, Bit SET );

/I BFIFOR -4 TREF 82 71 iRAE
void SX1276WriteFifo( uint8_t *buffer, uint8 t size )

{
SX1276WriteBuffer( 0, buffer, size );

/| BFIFORF 78 T REF 182 7 iRAE
void SX1276ReadFifo( uint8 t *buffer, uint8 t size )

{
SX1276ReadBuffer( 0, buffer, size );

/I SX127x BALTRE
void SX1276SetReset( uint8_t state )

{
GPIO_InitTypeDef GPIO _InitStructure;

if( state == RADIO_RESET ON)

{
// Set RESET pin to 0

GPIO_WriteBit( RESET IOPORT, RESET PIN, Bit RESET );

// Configure RESET as output
GPIO_InitStructure.GPIO_Mode = GPIO Mode Out PP;
GPIO_InitStructure.GPIO_Speed = GPIO_Speed 5S0MHz;

_8-
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GPIO_InitStructure.GPIO_Pin = RESET PIN;
GPIO_Init( RESET IOPORT, &GPIO_InitStructure );

else

// Configure RESET as input

GPIO_InitStructure. GPIO_Mode = GPIO_Mode IN FLOATING;
GPIO_InitStructure.GPIO_Speed = GPIO_Speed S0MHz;
GPIO_InitStructure.GPIO_Pin= RESET PIN;

GPIO_Init( RESET IOPORT, &GPIO_InitStructure );

/1 SX127x AR
void SX1276LoRaReset( void )

{
SX1276SetReset( RADIO_RESET ON );

// Wait 1ms
uint32_tstartTick = GET _TICK COUNTY( );
while( (GET_TICK COUNT( ) - startTick ) < TICK RATE MS(1));

SX1276SetReset( RADIO_RESET OFF );

// Wait 6ms
startTick = GET _TICK _COUNT( );
while( ( GET_TICK _COUNT( ) - startTick ) < TICK RATE MS(6));

N TXREIF RN, FENRIERE AT
void Rfsw_tx(void)

{

SX1276WriteReg( REG_LR_DIOMAPPING1,(RFLR_DIOMAPPING1 DIOO 01 |
RFLR_DIOMAPPING! DIO1 00 | RFLR_DIOMAPPING! DIO2 00 | RFLR_DIOMAPPING1 DIO3_00));

SX1276WriteReg( REG_LR_DIOMAPPING2,(RFLR_DIOMAPPING2 DIO4 00 |
RFLR_DIOMAPPING2_ DIO5 00 ));

}
M TR ITEE . KIEHADIO4=00, =) F[&Table 18

_9.
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1 RXRETF RV, i3 NFS/ RARASE XA
void Rfsw_rx(void)
{
SX1276WriteReg( REG_LR DIOMAPPING1,(RFLR_DIOMAPPING1 DIOO0 00 |
RFLR_DIOMAPPINGI1 DIOI1 00| RFLR_DIOMAPPING1 DIO2 00 | RFLR DIOMAPPING1 DIO3 00));
SX1276WriteReg( REG_LR DIOMAPPING2,(RFLR_DIOMAPPING2 DIO4 01 |
RFLR_DIOMAPPING2 DIOS5 00));

}
5.3 HHFAF AU

5.3.1 SEULI

Frequency Bands
Name Frequency Limits Products
Band 1 (HF) 862 (*779)-1020 (*960) MHz SX1276/77/79
Band 2 (LF) 410-525 (*480) MHz SX1276/77/78/79
Band 3 (LF) 137-175 (*160)MHz SX1276/77/78/79
*For SX1279

5.3.2 MR E AR

F = FXGSC
STEFP 219

Frp = Forpp X Frf(23,0)

Fre . coemz
Frf(23,0) . FAF#:0x06,0x07,0x08

Fsetp =32Mhz/2"19 =61Hz

-10 -
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2R . TAEA%=434Mhz
FR 5 A3 Frf = Fstep x Frf(23,0)
=> Frf(23,0) = Frf / Fstep
= Frd/(32Mhz/2"19)
Frf(23,0) = 434,000,000Hz / (32,000,000Hz/2"19)
=7110656
= 0x6C8000

5.3.3 RSSIfiHH A=

A {ZIERSSI:

RSSI[dBm] = -157 + Rssi (using HF output port)
or

RSSI[dBm] = -164 + Rssi (using LF output port)

B RSSI:

RSSI[dBm] = -157 + Rssi (using HF output port, SNR >= 0)
or
RSSI[dBm] = -164 + Rssi (using LF output port, SNR >= 0)

5.3.3 TAEMRE:
Loraffi =

RegOpMode.Mode

000 > SLEEP

001 > STDBY

010 > Frequency synthesis TX (FSTX)

011 > Transmit (TX)

100 > Frequency synthesis RX (FSRX)

101 > Receive continuous (RXCONTINUOUS)
110 > receive single (RXSINGLE)

111 > Channel activity detection (CAD)

FSK/OOK A :

RegOpMode.Mode
000 > Sleep mode
001 »> Stdby mode

-11-
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010 > FS mode TX (FSTx)
011 > Transmitter mode (Tx)
100 > FS mode RX (FSRx)
101 > Receiver mode (Rx)
110 > reserved

111 > reserved

VEA 2 (7 Pe it B 15 2 . SX1276 Starter Kit #4:

P SX1276 Starter Kit A = X

& | | 49» | Modem: |LoRa | FSK | Reset | (2] | Reg | Monitor: | ON | OFF
Elle  Action Help

Common  LoRa

General Irq flags
@ ExTimeout
s X0 Frequency: 32, 000, 000 2l He
RF frequency: 434, 000, 000 2 Hr @ ExDlone
X0 input selection: (O TCH0 (@) Crystal @ FavloadCreError
@ ValidHeader
Tx settings W) il
@ Cadlone
FAO —» T it in EFO
& TEnSmTSTen BN @ FhzzChangeCharmel
@PAI =% Transmits on pin PA_BOOST @ Cadletected
Ph ramp: 40 w | Bs PLL bandwidth: 300, 000 S Hz Hoda i
i : 17.0 & i
Maximum output power: - | dBm Overload current protection (@ 0N () OFF @ Moden clear
Output power: 17.0 % dBm Overload ewrrent trimming: 100 S oma @ Header info valid
+20 dBm on pin FA_BOOST: (D)OF (@ OFF @ Ex on going
@ Signal hronized
Bx settings 1g:n Pt
@ Signal detected
AGC auto: @0F (C)OFF
0 ti d
LW boost: on OFF perating mecs
(O Sleep (O Standby
II0 napping _ _ _ _ O Synth. Bx (O Synth Tx
105 II04 103 102 | 101 DI00 (@) Ex (O Tx continuous
ModeReady “w || CadDetected w || CadDone ~ || FhzsChangeCharme! » | | RxTimeout “ | | BxDone w (D Ex Single (O CAD
Version: 1.0.0 | Firmware Version: - | Chip version: - | Config File: - | Connection status: @

Table 18 DIO Mapping LoRa™ Mode

Operating DIOx

Mode Mapping

00 ModeReady CadDetected CadDone FhssChangeChannel RxTimeout RxDone
ALL 01 CIkOut PliLock ValidHeader FhssChangeChannel FhssChangeChannel TxDone
- 10 ClkOut PliLock PayloadCrcError FhssChangeChannel CadDetected CadDone
1 2 = » e : -

-12-
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