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Usage Tutorial of Ra-01SCH-P

Introduction

LoRa is a low-power wide-area network (LPWAN) wireless standard

developed by Semtech. Its name "LoRa" stands for Long Range Radio.

Its greatest characteristic is that under the same power consumption
conditions, it can achieve longer transmission distances than other wireless
methods, realizing the unification of low power consumption and long
range. Under the same power consumption, it can extend the
communication distance of traditional wireless RF communication by 3-5

times.
Product Overview

The Ra-01SCH-P is a LoRa series module designed and developed by
Ai-Thinker. This module is used for ultra-long-distance spread spectrum

communication.

Its RF chip LLCC68+ primarily uses the LoRa™ long-range modem for
ultra-long-distance spread spectrum communication, with strong
anti-interference capability and minimal current consumption. Leveraging
Semtech's patented LoRa™ modulation technology, the module integrates

a Power Amplifier (PA) and Low Noise Amplifier (LNA), achieving high



sensitivity exceeding -137dBm and +29dBm transmit power for long

transmission distances and high reliability. Meanwhile, compared with

traditional modulation technology, LoRa™ modulation technology also has

obvious advantages in anti-blocking and selectivity, solving the problem

that traditional design solutions cannot simultaneously balance distance,

anti-interference, and power consumption.

Application Scenarios

Can be widely used in automatic meter reading, home and building

automation, security systems, remote irrigation systems, etc.
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Features

® Supports FSK, GFSK, LoRa® modulation methods;
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® Supports frequency band 803MHz~930MHz;

e Maximum transmit power is optional

SPI



(D Default configuration: internal PA uses 3.3V supply voltage; in this state,

Tx Power can reach up to +29dBm with an operating current of 750mA,;

(@ Optional configuration: internal PA uses 5V supply voltage; in this state,

Tx Power can reach up to +31dBm with an operating current of 1A;

High sensitivity: as low as -137dBm@SF10 125KHz;

Extremely small size 17163.2(£0.2)MM, dual-row stamp hole patch
package;

Supports spreading factors SF5/SF6/SF7/SF8/SF9/SF10/SF11;

Low power consumption in receiving state, with receive current as low
as 16mA;

Module uses SPI interface, half-duplex communication, with CRC, up to
256-byte packet engine;

Supports multiple antenna installation methods, compatible with

half-hole pads/through-hole pads/IPEX connector;

l. Software and Hardware Introduction

1. Code Download and Analysis

Obtain the relevant demo through the following link:

https://aithinker-static.0ss-cn-shenzhen.aliyuncs.com/docs/example/LLCC

68-Ra-01SC-P_Ra-01SCH-P_Driver-V1.0.1.zip

The function for initializing hardware is shown below:


https://aithinker-static.oss-cn-shenzhen.aliyuncs.com/docs/example/LLCC68-Ra-01SC-P_Ra-01SCH-P_Driver-V1.0.1.zip
https://aithinker-static.oss-cn-shenzhen.aliyuncs.com/docs/example/LLCC68-Ra-01SC-P_Ra-01SCH-P_Driver-V1.0.1.zip
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4] HALUartlInit():

4 SysTick Config(SystemCoreClock/1000);

4 }

The NVIC_PriorityGroupConfig() function configures the interrupt priority
grouping to 4, allocating all 4 bits for preemptive priority; PB12 pin is
configured as a light control pin to indicate when the program sends or
receives data; the clock is configured to execute the interrupt function

every Tms, with the interrupt function content shown below:

74 woid PendSV_Handler (void)

75 A1
76 | }
i S

T void SysTick Handler(wvoid)
TP HA{

B systickf.‘ou_.nti++:

8 }

g

83 uint32 t Get_SysTick(wvoid)
84 [F{

The main function is shown below:

Elint main(wvoid){

SysInit(); //EEEFEEd

printf ("SysInit OK, wversion:%s\r\n",S0FT_VERSION):

/R demo, —-EFEREITH— o, BENIHR demo A3 NFEMRES, AEEERT

ExamplelLLCCé68ReciveDemo () // I=E:

/f ExampleLLCC&8SendDemo () ; /T B

[T B IR dene SRR BITTEIXE
B while(l){

printf ("systick=%d\r\n",Get_SysTick());
GPIO ResetBicts (GPIOE,GPIO_Pin_ 12);
delay ms{500);

GPIC SetBits (GPICB,GPIO_Pin 12):;
delay ms (500);

Where the functions ExampleLLCC68ReciveDemo() and
ExampleLLCC68SendDemol) are used to set the Ra-01SCH-P module to

select whether to use the module for receiving or sending;



1) ExampleLLCC68ReciveDemo() Function

The content of the ExampleLLCC68ReciveDemo() function is shown below:

OCE_Value = Radic.Read (REG_OCP);
a

R
printf ("[1s()-%d)rea unc__,_ LINE_,CCE_Value):

Fl Radio.SecRXConfig( MODEM
LoRa_C

;_FACTOR,

YUAOL TTMEOTT, LoRA FTX_LENGTH_PAYLORD_ON,
LORA_IQ_INVERSION ON, false ):

d width: %d\r\n FS: td\r\n CODINGRATE: %d\r\n PREAMBLE LENGTH: %d\r\n",LORA_FRE,LORA_TX OUTPUT_POWER, LORA_BANDWIDTH, LORA_SPREADING FACTOR,LORA_CODINGRATE

Five callback functions are registered:

® | CC680nTxDonel): Callback function executed when data
transmission is completed,;

® [LCC680nRxDonel): Callback function executed when data reception
is completed,;

® L[ CC680nTxTimeout(): Callback function executed after data
transmission timeout;

® | CC680nRxTimeout(): Callback function executed after data
reception timeout;

® [LCC680nRxError(): Callback function executed after data reception

error;

The Radio.Init( &LLCC68RadioEvents ) function registers the above five

callback functions. The implementation of this function is shown below;



17 L
'8 woid RadioInit( RadioEvents_t *events )

18 (4

0 RadicEvents = events:

a LLCC68ToInit () ;

2

i LLCC68Init( RadioOnDioIrqg ):

= LLCCé8SetStandby( STDBY RC )

&5 LLCCésSetRegulatorMode (| USE_DCDC ) ;

8

oF LLCC&8SetBufferBasefAddress (| Ox00, Ox00 );
8 LLCCé8SetTxParams ( O, RADIO RAMP 200 US );
9 LLCCé85etDioIrgParams ( IRQ RADIO ALL, IRQ_RADIC ALL, IRQ RADIC NONE, IRQ_RADIC NONE ):
L]

28 LLCCe8TimerInit () ;

2

i IrgFired = false;

 :

5 L

The Radio.SetChannel(LORA_FRE) function is used to set the RF frequency

of the Ra-01SCH-P module. The function implementation is shown below;

e L

Ted |'mi|:1 RadioSetChannel { uwint3Z t freq )
T65 = {

Teo LL.CC&8S5etRfFrequency ( freqgq ) :
Te7

The Radio.SetTxConfig{ MODEM_LORA, LORA_TX_OUTPUT_POWER, 0,
LORA_BANDWIDTH, LORA_SPREADING_FACTOR, LORA_CODINGRATE,
LORA_PREAMBLE_LENGTH, LORA_FIX_LENGTH_PAYLOAD_ON, true, 0, O,
LORA_IQ_INVERSION_ON, 3000 ) function is used to set the TX mode

parameters of the Ra-01SCH-P module.

Function parameters:

LoRa mode, transmit power, FSK mode parameter (set to O for LoRa mode),
bandwidth, spreading factor, error correction coding rate, preamble length,
fixed-length packet (default false), CRC check, 0 means frequency hopping
disabled, number of symbols between frequency hops (meaningless when
frequency hopping is disabled). This function implementation is shown

below:



521 L

822 Flfvoid RadioSetRxConfig( Ra dicModems_t modem, u
823
824
825
826 i
827 o n, bool fregHopOn, .5
828 L bool igInverted, bool rxContinuous )

825 F{

830 uint8_t syncWordBuf{]={ 0xCl, 0x94, OxCl, 0x00, 0x00, 0x00, 0x00, 0x00 }:
831
832 RxContinuous = rxContinuous;

t bandwidth,

833 if( rxContinuous == true )
834 [] «

835 symbTimeout = 0

836 }
837 if( fixlen == true )

838 £ t

839 MaxPayloadLength = payloadLen;
840 - }

841 else
842 [ ¢
843 MaxPayloadLength = OXFE:
844 }

845 -
846 switch( modem )

847 {

848 case MODEM FSK:

849 LLCCE85etStopRxTimerOnPreambleDetect ( false ):

850 LLCC68 .ModulationParams.PacketType = PACKEI_TYPE_GFSK:
851
852 LI
853 LI
854
855
856 LLCCb .PacketParams.PacketType = PACKET TYPE GFSK:

” TCCAR PacketDarams Darams Gfsk Preamhlalenath = ( nreamhialen oo 2 3 - conwert huta into hir

odulationParams.Params.Gfsk.BitRate = datarate;
odulationParams.Params.Gfsk.HModulationShaping = MOD SHAPING G_BT 1.

odulationParams.Params.Gfsk.Bandwidth = RadioGetFskBandwidthRegValue( bandwidth << 1 ): LLCCé8 badwidth is double sided

OCP_Value = Radio.Read(REG_OCP) reads the current maximum value of

the over-current protection setting;

The Radio.SetRxConfig{ MODEM_LORA, LORA_BANDWIDTH,
LORA_SPREADING_FACTOR, LORA_CODINGRATE, O,
LORA_PREAMBLE_LENGTH, LORA_LLCC68_SYMBOL_TIMEOUT,
LORA_FIX_LENGTH_PAYLOAD_ON, 0O, true, 0, 0, LORA_IQ_INVERSION_ON,
false ) function is used to set the RX mode parameters of the Ra-01SCH-P

module.

Function parameters:

LoRa mode, bandwidth, spreading factor, coding rate, automatic frequency
bandwidth control, preamble length, symbol timeout time (maximum time

the receiver waits for the next symbol to arrive), whether packet length is



fixed, payload length, whether CRC check is enabled, whether frequency
hopping is enabled, frequency hopping period (requires frequency hopping
to be enabled, otherwise invalid), whether to invert I/Q components,

whether to enable continuous reception;

Radio.Rx( O ) enters receive mode. The function implementation is shown

below:

froid RadioRx( uint32 t timeout )

[

| LLCC68SetDioIrgParams ( IRQ RADIO ALL, //IRQ RX DONE IRC RX TX TIMECUT,
IRQ BADIC ALL, //IRQ RX DONE IRQ RX TX TIMECUT,
IRQ RADIC NONE,
IRQ RADIC NONE ):

if{ timecut =0 )
LLCC&85etBxTimerValue (timeout) ;

LLCC&68FxTimerStart () ;

if{ ExContinuous = true )
{
LLCC&85etRx{ OxFFFFFF }; // Rx Continuous

else
{
LLCC&85etBx( BxTimeout << & );

Radio.lrgProcess( ) is the event processing function that determines
whether events have occurred. It can judge events: TX_DONE, RX_DONE,
CRC_ERROR, CAD_DONE, RX_TX_TIMEOUT, PREAMBLE_DETECTED,
SYNCWORD_VALID, HEADER_VALID, HEADER_ERROR. The function

implementation is shown below:



11z
@ 1413 void RediolrgProcess( veid )
1414 ¢
1415 uincle_t irqRegs = O
1416 if( IrgFired = true )
1417 «
1418 CRITICAL_SECTION BEGIN( ):
1419 - ag
1420 IrgFire: 1se;
1421 CRITICAL_SECTION_END( ):
1422
1423 irgRegs = LLOG63GetIrastatus( );
1424 LLCCe8ClearIzaStatus ( izaRegs ):
1425
1426 if( ( irgRegs & TRQ TX DONE ) — IRQ TX DONE )
1427 « - -
1428 LLCCESTxTimerStop ()7
1428 /1< Update opex mode state tc
1430 LLCCE8SetOperating¥ode ( MODE_STDBY.
1431 if( ( RadioEvents != NULL ) && ( Rac
1432 «
1433 RadicEvents->TxDone ( )
1434 )
1435
1436
1437 i£( ( irgRegs & TRQ_RX DONE ) — IRQ_RX_DONE )
1438 «
1438 i£( ( izgRegs & TRQ_CRC_ERROR ) — IRQ CRC_ERROR )
1440 «
1441 if( RxContimuous — false )
1442 t
1443 /1< Update operating mode state te \zef MODE_STDBY_XOSC
1444 LLCC68SetOperatingMode ( MODE_STDBY |
1445 )
1446 10 ( = NULL ) && ( Radi > )
14470 ‘
<

delay_ms(1) delays Tms to check once whether an event has occurred;

2) ExampleLLCC68SendDemo() Function
The ExampleLLCC68SendDemol) function is a timed transmission function.

The function implementation is shown below:

24 Fvoid ExamplelLCCE8SendDems (void){
25 | uint32 t u3z_count=0;

26 | winve s ook Vaiue = 0

27 - -

26 | prinve(nstarc ss() exemple\z\a®, _fumc_):

25

50| LiCCesRadioEvents.TxDone = LLCCESORTxDone;

31| ricces RxDone = L1CCE

32 | LICCesRadicEvents. TaTimeout — LLCCESORTATimeowts

33 | Liccss RiTimeout = LLCCESOnRRTEme0UT;

3s | 1icces ReError = LLCCE ;

35

36 Radio.Init( SLLCCEERadicEvents )i

37 | Radic.SecChannel (LORA_FRE) ;

38 ] Radio.SetTxConfig( MODEM_LORA, LORA TX_OUTPUT_POWER, 0, LORA_BANDWIDTH,
ot ZORA_SPREADING FACTOR, LORA_CODINGRATE,

0 LORA_PREAMGLE_LENGTH, LORA_FIX_LE

a true, 0, 0, LORA I0_INVERSION ON, , £oxB M Lora B HORALL, = EMF UL, cxclE,
2|

43 | OCE_Value = Radio.Read(REG_OGE);

princf ("[+s()-tdlread OCP register value:0x304X\r\n",

,LORA_FRE,LORA_TX_OUTPUT_POWER,LORA_BANDWIDTH,LORA_SPREADING FACTOR,LORA_CODINGRATE

it S, ¢ S e

60 Jelse
&l Radio. Send ((uint8_t *)sendData, (strlen{sendData)+1));
62 3

& u32_count++;

& dslay ms(1):

65 L 3

&6

The difference from the ExampleLLCC68ReciveDemo() function is inside
the while() loop. Get_Systicket() is used to get the current program running

time (ms).
if(0==u32_count%1000)1
printf("systick=%d ,send u32 data:%d\r\n", Get_SysTick(),u32_count);

if(0==u32_count%2000){



Radio.Send((uint8_t *)&u32_count,4);
telse{
Radio.Send((uint8_t *)sendData,(strlen(sendData)+1));
1
u32_count++;delay_ms(1);

The above code sends data every 2 seconds, sending a count value every 2

seconds. The send function implementation is shown below:

hoid RadioSend( uint8 t *buffer, uintB t size )

{
E LLCC68SetDiolrgParams( IRQ TX DOME | IRQ RX TX TIMEOUT,
IRQ TX DONE | IRQ RX TX TIMEOUT,
IRQ RADIC NONE,
IRQ_RADIC_NONE );

if({ LLCC68GetPacketType{ } == PACKET TYPE LORA )
= {
LLCC&8.PacketParams.Params.LoRa.PayloadLength = size;
e }
else
= {

LLCC&68 .PacketParams.Params.Gfsk.PayloadLength = =size;
F }
LLCCeE5etPacketParams (| &LLCCe8.PacketParams ) ;

LLCC6E8S5endPayload{ buffer, size, 0 ):
LLCC685etTxTimerValue (TxTimeout) ;
LLCC68TxTimerStart ()

2. Hardware Introduction
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No. | Name Function

| ANT Connect antenna

5] GND Ground

3 IV3 Typical value 3.3V power supply

4 RESET |Reset pin

s VCCPA FEM chip power supply pin, input 5V maximum power can reach
+31dBm.

6 DIO1 | Digital 101 software configuration

7 DIO2 | Digital 102 software configuration

8 DIO3 | Digital IO3 software configuration

v} GND Ground

10 BUSY | Status indication pin

FEM chip enable pin, high level 1s effective, the module 1s pulled up by
default; high level is in working state, low level is in sleep state

12 SCK  |SPI clock input

13 MISO | SPI data output

14 MOSI | SPI data input

15 NSS | SPI chip select input
16 GND | Ground

11 | RF_EN

EPA | GND | Ground, reliable grounding is required to facilitate heat dissipation
The general 10 pins of LLCC68+ are all available in LoRa™ mode. Their
mapping relationship depends on the configuration of the RegDioMapping1

and RegDioMapping?2 registers.

The 10 pin function mapping table is shown below:



1) Special Pin Description

Operation DIOx
Mode Mapping DIO3 DIO2 DIO1
Fhss
00 CadDone Change RxRimeout
Channel
y Fhss Fhss
WValid
01 Change Change
All Header
Channel Channel
Fhss
PayloadCre
10 : Change CadDetected
Error
Channel

About VCCPA Pin

The internal PA of the module supports multiple supply voltages. With 3.3V

supply, the module's maximum transmit power can reach +29dBm; with 5V

supply, the module's maximum transmit power can reach +31dBm;

The module's default BOM configuration uses the module's 3V3 pin for PA

power supply. Simply leave the module's VCCPA pin floating;

If the PA uses 5V power supply, please contact Ai-Thinker to modify the

module BOM and provide 5V power supply to the module's VCCPA pin;

About RF_EN Pin

RF_EN is the enable pin for the module's built-in PA chip. When this pin is

high, the module's RF is in normal transceiver state; when this pin is low,



the module's RF function is turned off, which can reduce the module's

power consumption.

The module's default BOM has an internal 10K pull-up resistor (i.e., default
is normal transceiver state). For low-power application scenarios, please
use an external MCU to control this pin to low level. In low-level state, the
pin's default pull-up resistor may have leakage current. If the internal
pull-up resistor is not needed, please contact Ai-Thinker to modify the

BOM.

Table 6 RF switch truth table

Mode RF_EN
FEM power off 0

FEM working l

In summary, the module has four BOM configurations:

® Configuration 1: VCCPA floating, RF_EN with internal 1M pull-up resistor
(default BOM configuration)

® Configuration 2: VCCPA floating, RF_EN without internal pull-up
resistor

® Configuration 3: VCCPA connected, RF_EN with internal TM pull-up
resistor

® Configuration 4: VCCPA connected, RF_EN without internal pull-up

resistor 1M



2) Typical Application Circuit

5V/NC L
J2
R G L7

T T L ant GNp 16 GPIOT ,
GND Nsg 18— nss GPIO2 —

3 3y3 wosp 14 — oS! aPio3 L

NC NC ressTC >—— 4 Risgr Miso 13 — MO GPIO4 -
| — - YCCPA SCK 12 —< sk RessT[_o—

GPIO1 — 5 pro RFEN 1L — GPIO4 BUSY i‘)

— GPI02 T D102 BUsY .0 JBusy Nss ]

= = 3V3 sswync  GPIO3| 8 pro3 GND = * MOst 5
MISO =

U1 SCK "

The module's VCCPA is floating by default. If you need 5V power supply to

achieve higher transmit power, please contact Ai-Thinker to modify the

BOM;

It is recommended that the external MCU's IO pin control the module's

RF_EN to achieve low-power application scenarios;

3) Other Notes
In addition to the SPI interface for communication with the main control

MCU, BUSY/DIO1 should also be connected to the main control MCU's 1O

pins;
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Figure 8 BUSY/DIO1 application considerations



When the antenna is soldered on the main control board, it is
recommended to reserve a pi-type matching circuit at the antenna

interface;

3. Antenna Installation
The Ra-01SCH-P needs to be used with an external antenna. The module

has half-hole pads that can be routed to the main board;

For optimal antenna performance, the antenna installation position should

be kept away from metal parts;

The antenna installation structure has a significant impact on module
performance. Ensure the antenna is exposed, preferably vertically upward.
When the module is installed inside a housing, a high-quality antenna

extension cable can be used to extend the antenna outside the housing;

The antenna must not be installed inside a metal shell, as this will greatly

weaken the transmission distance;

4. Power Supply

Recommended 3.3V voltage with peak current above 1A;

If using DC-DC, it is recommended to keep ripple within 100mV;



DC-DC power supply circuit is recommended to reserve positions for

dynamic response capacitors to optimize output ripple when load changes

significantly;

It is recommended to add ESD devices at the 3.3V power interface;

When designing the power supply circuit for the module, it is
recommended to retain more than 30% current margin, which is beneficial

for long-term stable operation of the whole device;

Please pay attention to correct connection of power positive and negative

poles. Reverse connection may cause permanent damage to the module;
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5. Software Notes
The FEM chip's maximum input power must not exceed +15dBm, otherwise

the FEM chip may be damaged. Users must strictly configure the LLCC68's

output power, with 0dBm-3dBm recommended;



This module is LLCC68+peripheral circuits. Users can operate it completely

according to the LLCC68 chip manual;

DIO1/DIO2 are general-purpose 10 pins that can be configured into multiple

functions;

The RF switch TX/RX control can be controlled by external MCU, or jointly

controlled by external MCU and LLCC68's DIO2;

Differences between LLCC68 and SX1262/5X1268:

® SX1262/SX1268 support spreading factors SF5, SFé6, SF7, SF8, SF9,
SF10, SF11, SF12; SX1262/5X1268; Configurable spreading factors and
receive bandwidth; LoRa@ Rx/Tx, BW = 7.8 - 500 kHz; SF5 TO SF12,
BR=0.018 - 62.5 Kb/S;

® || CCé68 supports spreading factors SF5, SF6, SF7, SF8, SF9, SF10, SF11;
LLCC68 configurable spreading factors and receive bandwidth; LoRa@
Rx/Tx, BW =125 - 250 - 500 kHz; LoRa@, SF=5-6-7-8-9 for BW=125kHz;
LoRa@, SF=5-6-7-8-9-10 for BW =250 kHz; LoRa®@, SF=5-6-7-8-9-10-11

for BW=500 kHz;

lll. Usage Introduction
1. Preparation

Two Ra-01SCH-P modules;



Multiple DuPont wires;

Two USB-to-TTL tools;

Ra-01SCH-P Demo;

ST-Link programming tool;

STM32F103C8T6 development board * 2;

The wiring between USB-to-TTL tool and STM32 development board is

shown below:

3V3 3V3
GHD GHD
EX P4l
TX Fal0




The programming wiring is shown below:

The wiring between Ra-01SCH-P module and STM32 development board is

shown below:

3V3 3V3
GHD GHD
SWCLE CLE
SWIO 10

STM32F103  |[RA-01SCH-P
33 33
GND GHD
PAS(TI)

Pal0(RE)

Fid NSE
P47 MoSI
Pié MIso
P45 SCK
FEL RST
FE11l DIol
P40 BUSY




Note: If higher transmit power is needed, use 5V to power the PA by
providing 5V voltage to the VCCPA pin; (The module uses internal 3.3V for

PA power supply by default)

The wiring is shown below:

2. Program Flashing
1) Flash Receiver Program

The main function is shown below:



o] £ | b

smriocte ) nadioc

4
s

B

7

s L

a  /BEFTIRG

10 Flvoid SysInit(void){

i1 | GPIO InitTypeDef GPIO InitStructure:

2

i3 | NVIC PriorityGroupConfig(NVIC_PriorityGroup_4):

4 | RCC_APB2PeriphClockCmd (RCC_APB2Periph AFIO, ENABLE):

i5 | GPIC_PinRemapConfig (GPIC_Remap_SWJ_JTAGDisable,ENABLE);
i6

i

18 | RCC_APB2PeriphClockCmd (RCC_APB2Periph GPIOB, ENABLE):
9 | GPIC InitStructure.GPIO Pin = GPIO_Pin 12;

n 12;
GPIO_InitStructure.GPIG Mode = GPIO Mode Out_PE;  // i
GPIO InitStructure.GPIC Speed = GPIO Speed SOMHz: //I0CiEEEAysomuz
GPIO Init (GPIOB, SGPIO InitStructure);

GPIG_SetBits (GPIOB,GPIG_Pin_12): i

SysTick_Config(SystemCoreClock/1d

0
1
2
3
4
5 HALUartlInic():
6
1
5
9

Flint main(void){ __
0 sysnit(); //BEVIHREL

printe ("Sys:

version

B

\n", SOFT_VERSION) ;

ExampleLLCCESReciveDemo(): //1EFF:

A e S s l;,u,n\_‘rn‘ HENFEGER, A4
Her)
Tdemo

o
&
H
g

& demo [ f

waile (1)
printf ("systick=sd\r\n",Get_SysTick()):
GPIO_ResetBits(GPIOB, GPIO_Pin 12):
i3 delay_ms(500)
GPIO_SetBits (GPIOB,GPIO_Pin_12);
delay_ms(500) ;

i

& SE G E

Then connect ST-Link to the STM32 development board, compile and flash;

2) Flash Transmitter Program

The main function is shown below:

) stmazriocite ) rgioc ] lccstexamplesende ) ncessc ]
32

manc | ] project_conrign | ] lecos_example_rechve.c ] stmizrio opion ] sstemstmazrione ] HALuste | ) rauic

29 EiryriaiL
30 Fvoid SysInic(void){
31 | GPIO_InitTypeDef GPIO_InitStructure;

33 | NVIC_PriorityGroupConfig(NVIC_PriorityGroup_i); //NY
34 | RCC_APB2PeriphClockCmd (RCC_APB2Periph AFIO, ENABLE);
35 | GPIO_PinRemapConfig (GPIO_Remap_SWJ_JTAGDisable,ENASLE) ;

38 RCC_APB2PeriphClockCmd (RCC_APB2Periph GPIOB, ENABLE);
39 | GPIO_InitStructuze.GPIO_Pin — GPIO Pin 12;
GPIG_Mode Out PB;  //
_Sp: GPIO_Speed_SOMHz: //IOC1
42 GPIO_Init (GPIOB, 4GPIC_InitStructure):
43 |  GPIO SetBits(GPICB,GPIC Pin_12); /pB.12

45 | HALUartlInit():
46 |  SysTick Config(SystemCoreClock/1000);
a7 |+

48 [int main(veid) {
50 SysInivl); //EEFFRTIRRLL

s8 |—
59 F¥ 5 Hdemo
€0 wnile(1)(

printf (Msystick=td\s\a", Get_SysTick()):
6 GPIO_ResetBits (GPI0B, GPIO_Pin 12);
& delay_ms(
e GPIO_SetBit:
s delay ms(

)
(GPTOB, GPIO_Pin_12);

Then connect ST-Link to the STM32 development board, compile and flash;
IV. Demonstration

1. Serial Port Debugger Communication Log Information



102:13:20. 6451y @SysTnit O, versionLICES driver for 5326103 10.0.0 [02:13: 16. 851 1UR —#SysTnit 0K, version: LLECES driver for sn32£103 V0.0.0
start ExanplelILCs3SsndDeno() St plellicshasivabene() rample

LLCCBEToTnst init sucass LLCCGSToTnt init sucess

[02:13:t5. o0l [scanpllocsslysie ok

[02:13:20. 710] e [Exam
loz:35.20. 521 L une )t end 002 reister valun: w0038 [02:13. 6. So0llr—@SysTnit O version LLCCES driver for 51326103 10.0.0
Setting g o o798 A e s
|CLocesTalnit init sucess

b S0
d widih 1 [02:13:17. 038]fr @ [E

[02:13:17.077 @ xonsll12CeaRecivebess (-ttIraad OCF ragister value:0:0038
£ enter rx m

AIELE LEYGTH: & 1 setting
ayatiol=15 , send w32 dateid) Ereq: 883560000
[LLCCoBSe tT:T{merValus ()281]set tiner out 3000 ns T« p
[LCC68TxTiner Start ()26 ] start tiner band width: 1

)

[o2:0:2m coele— ot CODTIGRATE: 1
CoiTatinarStop()292]sbap timer PREANBLE_LENGTH: &
[02:13:20. 75814k~ #0101 irg

[12:13:2 ol @uysticdetS send 2 et
[02:13:22. 202, [D2 13:20. 7901z @TI01 irq
Ll:EGBSethTmuvdne()sz]m timer out 3000 ms.
[LLCCEBTxTimerStart ()-286]start timer [LlEEGERlemerStay() -308]stop timer
Don
[02:13:22 2661 - D101 i ey
[LCCeaTTiner StopO-292skap timer el
o 10
evive w2 date0
102:19:23. 22 1Hr -~ @ systi k0904 , send 32 data:2000
0685 etTxTimerValue () 281 ]set timer out 3000 ms [02:13:22. 192]Ifz<+ @101 irq
[LLCCEBTxTimerStart ()-286]start timer
[02:13:22 204}z #TI01 ixg
[02:13:23. 694] g~ D101 01 irq
LlEEGETx'hmerStDP()JZQZ]Xtay timer [LLCCEBR.
[02:15:22. 276 i #TinerStop ()-308]stop tiner
Rulione
[02:13:25. 066] (Qxyxnck4us size: 10
[EIZ ]3 25,091 ]| d “32 data: rssii-92
i S p L A o ue o 10
evive data: aithisker

[ e

02:13:25, 157] < D101 irq 02:13:23. 633 ] #1101 ir
4
L

EGBTmeuSny()stzkny tiner
[02:13:23. 681 i< #0101 irq
[02:13:26. 512]r< @systi ko504 , send w32 data: 4000 [02:13:23 711 i<~ @D101
[LLECE8SeToTi erValue ()-281 Jset tiner out 3000 ns LGk TinerSiop ) 3081 tap timer
[LLECETTimer Star () 286 ]start tiner Rl
R
[02:13:26 s04] < @I i rasi 90
u:cemthrsmu()stz]nay tiner e 10
recive w2 data2000

[02:13:25. 0821t #0101 irg
[02:13:25. 11414 @D101 irg

[02:13:25. 15614z #0101 irq
[LECssRTinersiop () ~a08step tiner

recive dsta: sithizker

Left side is the module in transmit mode, right side is the module in receive

mode;

2. Module Communication LED Indicator During Operation

Video: LED Demonstration



https://live.csdn.net/v/409728

	Usage Tutorial of Ra-01SCH-P 
	Introduction
	Product Overview
	Application Scenarios


