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UCLEO-GO71RB LoRa Driver:

g USARTI_TX

g CTS_OUT

(=]

_ -+ ol ol =] =
o & ol Bl alf al a] &
o o o] ol o)l oo oo oo

PC8
PAIS |

USARTI_RX

.:. m

5¥S5_WKLPZ | [N oK
RCC_OSC32_IN JUEN s
RCGC_0SGC3Z_0UT PAIZ..
AL,
PAID
PD8
| PDE
MC O PCT
RTS_INPUT - PCA

STM32GO07/1RBTX Pag_|
LQFP64 SR GPI_INPUT

(3]
A 2| = 2] = =
SR SRR PR o | oe | et B o (=
g5z I 5
:..-_'II|D|E ;;I BI
gﬁﬁ*—“.»ﬁg i

=]

Elﬁl |
Ep
g %
= 5



IoT Device Prototyping with STMicroelectronics Nucleo Development Boards

C C Continuing
E Education Sponsored By
Center
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NUCLEO-GO71RB LoRa Driver:
A Serial Input/Output Monitor - O x
void nanolr_init (void) Edit | View | Configuration o @
w nanolLR_GO071REB_comms_1.9.0 { p
~— uint8_t ticktocks; = . § i
gk,}l‘v Binaries _ H & sa 9 Hex ® m j g ] m @ Ribbon
[t Includes //set the ST pin and perform a hardware reset B asciisena | G HEXSend | g | oo vermimal Columns  Display Data Graph © s
- nanolr_set st pin(@)' Input/Cutput Viewing Options Tools Menu Style
W Core —>= > ’
& nanolr_reset(); =
= Inc __HAL_UART_DISABLE_IT(&huartl,UART_IT_RXNE); 3
w = Sre USART1_RxHead = 0x00; =
. USART1_RxTail = 0x00;
LE| gpo.c __HAL_UART_ENABLE_IT(&huartl,UART_IT_RXNE);
1] main.c //send stop network command
. nanolr_network_stop();
» L] nanolr_driver.c //wait for command response with 10 sec timeout
|| retarget.c HAL_Delay(100);
[€ stm32g0xx_hal_msp.c printf("Waiting for network to stop.\r\n");
-7 ticktocks = 10;
lg| stm3dglux_it.c dof
lg| sysmem.c HAL_Delay(10090);
| systern_stm32glux.c ticktocks--;
LEl Sy - gukx. }while(!CharInRing() && ticktocks > 0);
lc] usart.c if (ticktocks == 9)
1 scalls.c {
_ é - printf("“Network stop timeout.\r\n");
[= Startup while(1);
[FE Drivers b
~~ Debu //response received
= 9 memset (rxBuf,0x00,sizeof(rxBuf));
= Release rxBuf[@] = readring();
nanoLR_GO71RB_comms_1.9.0.ioc rxBuf[1] = readring();
5 rxBuf[2] = readring();
nanoLR_GO71RB_comms_1.9.0.Iaunch nanolr_pktlen = makel6(rxBuf[@],rxBuf[1]);
w STM32G071RETH_FLASH.IA nanolr_pktlen &= OxFF;
for(uint8_t indx = 3; indx < nanolr_pktlen ;indx++)
rxBuf[indx] = readring(); 43 45 43 0D 0A A
} 43 45 43 0D 0A
//check response checksum and get device state -
if(nanolr_response_parser() != 0) v
{ ASCII Send
printf(“Network stop error.\r\n");
while(1); HEX 8Send
} ©@DSR  ©DTR @DCD @RTS @CTs @RXD @Ring @OTXD @Error @ Break

COM17 8N1 115200 ROCO R20C1 Disconnect
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nanolLB_GO71RE_comms_1.9.0

4 Binaries
[t Includes
w [ Core
= Inc
W = Sro
lel gpio.c
L] main.c
» g naneolr_driver.c
|| retarget.c
L] stm32glux_hal_msp.c
L) stm32glwx_it.c
lg| sysmem.c
.| system_strn32glux.c
lc] usart.c
B syscs
== Startup
[FE Drivers
= Debug
= Release

nanolLR_GO71RE_comms_1.9.0.i0c
= nanolR_GO7IRE_comms_1.9.0.launch

= STM322G071RETX_FLASH.Id

NUCLEO-GO71RB LoRa Driver:

//send get device state command
nanolr_get_device_state();
HAL_Delay(100);
//wait for command response with 10 sec timeout
printf("Waiting for device state response.\r\n");
ticktocks = 10;
do{
HAL_Delay(1000);
ticktocks--;

}while(!CharInRing() && ticktocks > 0);
if (ticktocks == @)
{

printf("Get device state timeout.\r\n");

while(1);
}
//device state data received
memset (rxBuf,0x00,sizeof(rxBuf));
rxBuf[0] = readring();
rxBuf[1] readring();
rxBuf[2] = readring();
nanolr_pktlen = makel6(rxBuf[@],rxBuf[1]);
nanolr_pktlen &= OxFF;
for(uint8_t indx = 3; indx < nanolr_pktlen ;indx++)

{
rxBuf[indx] = readring();
}
if(nanolr_response_parser() != 0)

printf("State request response error.\r\n");

while(1);
}
if(responsePkt.payload[@] == 0x20)
{
printf("State = Offline.\r\n");
}
else
{
printf("State = @x%02X.\r\n",responsePkt.payload[0]);
}

& Serial Input/Qutput Monitor
Edit | View | Configuration

ascll 9 Hex ®
G ASCIl Send | 5] HEX Send

Input/Cutput

Line Status

Wa

43 45 43 0D 0A
43 45 43 0D 0A

]

Clear Terminal

Waiting for etwork to stop.

2P

Columns Display

Viewing Options

@ FRibbon
Data Graph o Classic

Tools Menu Style

B

1517 CUOE |

ASCII Send
HEX Send

@DSR ©ODTR @DCD @RTS @cCTs @Ring @TXD @Error @ Break 7

COM17 8N1 115200 ROCD R20C1 Disconnect
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NUCLEO-GO71RB LoRa Driver:

//send always on command

L¥) nanDLR_G D?'I RB_CDmms_'I .g.D nanolP_SaVe_en?r‘gy_alWayS_On( ) 5 ¢ Serial Input/Output Monitor — m} x
S— HAL_Delay(100); : - f o
3% Binaries //wait for command response with 18 sec timeout Edit | View | Configuration r <
aitl Includes printf("Waiting for save enegry response.\r\n"); & s 4 rex &N - 9 @ Ribbon
é C ticktocks = 10; ’ = ) - j ) m
b are do{ i3l 25Cll send %HEXSenu It Cicor ferminal Columns Display Dats Graph °C\ass|c
— Input/Cutput Viewing Options Tools Menu Style
& Inc HAL_Delay(1000); 3
v = 5rc ticktocks--; :
lg| gpio.c }while(!CharInRing() && ticktocks > 0); 2
[£ main.c ?f (ticktocks == 0)
- L] nanolr_driver.c printf("Save energy response timeout.\r\n");
L retarget.c while(1);
L] stm32glux_hal_msp.c }
[€] stm32glxs_it.c //save energy response received
memset (rxBuf,0x00,sizeof (rxBuf));
LE sysmem.c rxBuf[@] = readring();
le| system_stm32glxx.c rxBuf[1] = readring();
|| usart.c rxBuf[2] = readring();
[& syscalls nanolr_pktlen = makel6(rxBuf[@],rxBuf[1]);
. Strf nanolr_pktlen &= OxFF;
"’j'_ artup for(uint8_t indx = 3; indx < nanolr_pktlen ;indx++)
[FE Drivers {
= Debug rxBuf[indx] = readring();
= Release }-F 1 - o
nanolR_GO71RE_comms_1.9.0.ioc if(nanolr_response_parser() != 0)
= nanolR_GO71RB_comms_1.9.0.Iaunch printf("Save energy response error.\r\n)");
w STM32G071RETH_FLASH.IA while(1);
} 43 45 43 0D 0A "
if(responsePkt.payload[0] == 0) & & @ 6D o
{ -
printf("Power Management = Always ON.\r\n"); hd
} ASCII Send
else HEX Send
{ @DSR  @DTR @DCD @ORTS @CTS @RXD @Ring @TXD @Error @Break
printf("Power Management = 0x%02X.\r\n",responsePkt.payload[0]); COM17 8N1 115200 ROCOD R20C1 1() Disconnect

}
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NUCLEO-GO71RB LoRa Driver:

A Serial Input/Output Monitor - O x
//send network start command
nanolr_network_start(); Edit | View | Configuration 7]

W nanolLB_GO71RE_comms_1.9.0

. HAL_Delay(100); 3 — 1 = |[@n
= . > | AsCll HEX Ribbon
3z, Binaries //wait for command response with 10 sec timeout - ® S_Z— j M M ¢
[t Includes printf("Waiting for network to start..\r\n"); B ascisend | G HEXSed | e statis | clear Terminal Columns  Display Data Graph © cissic
o '5 CDTE tithOCkS = 10; Input/Cutput Viewing Options Tools Menu Style
— do{ Waiting for etwork to stop. E
Inc aiti i g
= HAL_Delay(1000); " S
= _ ticktocks--; 5
lc] gpo.c }while(!CharInRing() && ticktocks > 9);
Lg] main.c if (ticktocks == 0)
» g naneolr_driver.c { . .
printf("Network start timeout.\r\n");
LE| retarget.c while(1);
L] stm32glux_hal_msp.c }
L) stm32glwx_it.c //network start response received
[ sysmem.c memset(r‘xBu-F,exOQ,sizeo-F(pru-F));
rxBuf[0] = readring();
Le] system_stm32g0xx.c rxBuf[1] = readring();
lg| usart.c rxBuf[2] = readring();
ﬁ syscalls.c nanolr_pktlen = makel6(rxBuf[@],rxBuf[1]);
(= Startup nanollj_pktlerj &= 0xFF;' )
) ) for(uint8_t indx = 3; indx < nanolr_pktlen ;indx++)
[FE Drivers {
= Debug rxBuf[indx] = readring();
(= Release }
nanolR_GO71RE_comms_1.9.0.ioc if(nanolr_response_parser() != @)
= nanolR_GO7IRE_comms_1.9.0.launch printf("Start response error.\r\n");
w STM32G071RETH_FLASH.IA while(1);

}
if(responsePkt.payload[@] == @)

43 45 43 0D 0A ~

{ . " " 43 45 43 0D 0A

printf("Network Started.\r\n"); .
} v
else Ascll Send
{ . HEX Send

printf("Network start = @x%02X.\r\n",responsePkt.payload[0]); =
} @DSR  @DTR @DCD @RTS @CTS @RXD @Ring @TXD @Error @ Break

COM17 8N1 115200 ROCO R20C1 Disconnect
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NUCLEO-GO071RB LoRa Driver: |
|
A Serial Input/Output Monitor - O x
//send get device state command ]
. . Edit | View | Configuration o @
v [[1] nanolR_GO7T1RE_comms_1.9.0 nanolr_get_device_state(); ;
oo - HAL_Delay(1090); & sa 9 Hex - m ‘@ Ribben
%% Binaries //wait for command response with 10 sec timeout " ® 4 j i M
[} Includes printf("Waiting for device state response.\r\n"); B sscisend | G HEXSend | e siatus | et Terminal Columns  Display Data Graph © cosiic
L' ,5 ':I:IFE tithOCkS = 19; Input/Cutput Viewing Options Tools Menu Style
— dO{ W.a::_r:}ng for -rv,_w:nr]c to stop. E
= Inc 2 2
v = Sre HAL_Delay(1000); : =
= ] ticktocks--; 1
LE| gpio.C }while(!CharInRing() && ticktocks > 0);
L] main.c if (ticktocks == 0)
» g naneolr_driver.c {
printf("Get device state timeout.\r\n");
|| retarget.c R
while(1);
L] stm32glux_hal_msp.c }
lg| stm3dglux_it.c //device state response received
[€] sysmem.c memset (rxBuf,0x00,sizeof(rxBuf));
| system_stm32glho.c rxBuf[@] = readring();
Ll sy - gL, rxBuf[1] = readring();
le| usart.c rxBuf[2] = readring();
gﬁ syscalls.c nanolr_pktlen = makel6(rxBuf[@],rxBuf[1]);
(= Startup nanolr_pktlen &= OxFF;
8 Drivers for(uint8_t indx = 3; indx < nanolr_pktlen ;indx++)
iz Debug rxBuf[indx] = readring();
= Release }
nanoLR_GOT1RB_comms_1.9.0.0c if(nanolr_response_parser() != 0)
=] Fi
- HEHDLR‘QP'1RE‘CDnﬂﬂﬁj'iDJEUHCH printf("Device state response error.\r\n");
w STM32G071RETH_FLASH.IA while(1);
}
if(responsePkt.payload[@] == 0x30) 43 45 43 0D OA .
{ 43 45 43 0D 0A
printf("State = Online.\r\n"); m
} v
else ASCII Send
{ HEX 4 qSend

printf("State

}

0x%62X.\r\n",responsePkt.payload[0]); @DSR @DTR @DCD @RTS @CTs @RXD @Ring @TXD @Error @ Break !

COM17 8N1 115200 ROCO R20C1 Disconnect
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NUCLEO-GO71RB LoRa Driver:

#tifdef receiver @ Sl pu Ot Mot = »
. . erial Input/Output Monitor —
w nancLR_GOTIRE_comms_1.9.0 if(CharInRing()) ﬁ _ _ _
- - { Edit | View = Configuration @ @
#n)} Binaries HAL_Delay(100); & o 9 rex @ — 1 g ’=‘ ‘@ Ribban
[t Includes memset (rxBuf,0x00,sizeof (rxBuf)); E_ [ ) W_
':5 s rxBuf[@] = readring(); GAS[“E"“ g Hexsend [ g Clear Terminal Columns Display T L&D oCIass\c
W nput/Outpu Viewing Options ools enu Style
ore rxBuf[1] = r‘eadr‘ing(); Tnput/Output g Opt Toal Menu Styl g
[= Inc rxBuf[2] = readring(); ¥
w2 Sre if(rxBuf[2] == OxEQ) £
i {
LCf gpa.C nanolr_pktlen = makel6(rxBuf[@],rxBuf[1]);
- || main.c nanolr_pktlen &= OxFF;
- for(uint8_t indx = 3; indx < nanolr_pktlen ;indx++)
g nanclr_driver.c {
|| retarget.c rxBuf[indx] = readring();
L] stm32glux_hal_msp.c }
. //check response structure
le| stm32glux_it.c if(nanolr_response_parser() != 0)
lg| sysmem.c {
//clear receive ring buffer
.| system_strn32glux.c //throw packet away
& usa rt.c __HAL_UART_DISABLE_IT(&huartl,UART_IT_RXNE);
g calle - USART1_RxHead = 0x00;
__ T USART1_RxTail = @x@0;
[= Startup __HAL_UART_ENABLE_IT(&huartl,UART_IT RXNE);
2 Drivers }
else
= Debug {
= Release printf("%c%c%c\r\n",responsePkt.payload[8],responsePkt.payload[9],responsePkt.payload[10]);
nanclLR_GO71RB_comms_1.9.0.icc }
nanolLR_GO7TIRB_comms_18.0launch 4 D, )
w 2TM32GO7TTRETH_FLASH.I else ||
{ v
//clear receive ring buffer AsCl Send
//throw packet away HEX Send
__HAL_UART_DISABLE_IT(&huartl,UART_IT_RXNE); @DsR  @DTR @DCD @RTS @CTs @RXD @Ring @TXD @Error @Break
USART1_RxHead = 0x00; COM17 8N1 115200 ROCO RIOC1 Disconnect
USART1_RxTail = 0x00;
__HAL_UART_ENABLE_IT(&huartl,UART_IT_RXNE);
}
) 13

#tendif
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NUCLEO-GO71RB LoRa Driver:

A Serial Input/Output Monitor - O x
// code in main.c Edit | View | Configuration o @
W nanolLB_GO71RE_comms_1.9.0

#ifdef transmitter = — f — (
- - o ASCI HEX i A Ribbon
4%, Binaries nanolr_send_data(0xe3); ] @ ;f_ j 9 s M ¢

|ﬂ.|! Includes HAL_Delay(l@@); GASCII = %HEXSEM Line Status | Clear Terminal Columns Display Data Graph oCIESSiC
e '.5 CDTE #endi'F Input/Cutput Viewing Options Tools Menu Style
: e y =
= Inc // code in nanolr_driver.c g
v & Sre void nanolr_send_data ( uint8_t msglen ) 3
lel gpio.c {
L] main.c uint16_t check_sum_tmp = 0;
» || nanolr_driver.c memset (txBuf,0x00,sizeof (txBuf));
|| retarget.c
[ stm32gl_hal_msp.c txBuf[@] = 6x00;
[ stm32gDc_it.c txBuf[1] = msglen + 8;
> cvsmerm.c txBuf[2] = 0x50;
LEl 5y ' txBuf[3] = 0x00;
.| system_strn32glux.c txBuf[4] = Ox00;
LE| usart.c txBuf[5] = OXFF;
I syscalls.c txBuf[6] = OXFF;
= Startup txBuf[7] = 'C’;
ZE Drivers txBuf[8] = 'E';
(= Debug txBuf[9] = 'C';
& Release f int8_t indx = @; indx < 10; ind
nanoLR_GO71RE_comms_1.9.0.ioc {°'" (‘uint8_t indx = @; indx < 10; indx++ )
= nanolR_GO7IRE_comms_1.9.0.launch check_sum_tmp += txBuf[indx];
o STM32G071RETX_FLASH.Id }
txBuf[1@] = ( uint8_t ) ( check_sum_tmp & OXFF ); 43 45 43 0D DA -
43 45 43 0D 0A
HAL_UART_Transmit(&huartl,txBuf,11,0xFFFF); - .
¥ ASCII Send
HEX Send

14
— — T2F
@DsR @DTR @DCD @RTS @CTs @RXD @Ring @TXD @Error @Break

COM17 8N1 115200 ROCO R20C1 Disconnect
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NUCLEO-GO71RB LoRa Driver:

W nanolLB_GO71RE_comms_1.9.0

E:—|':L: S&

i’f Binaries
[ Includes Expression Type Value
v (£ Core v (= nBuf uintd t [236] Do 2000003 ¢
~ Inc . :
g = e if(CharInRing()) w & [0..99] uintg_t [100] (e 2000003 ¢
= . { (9= reBuf[0] uints_t Ox0
.C 10.C
- E f:am ; HAL Delay(100); (9= reBuf[1] uintd_t Oxf
) : t(rxBuf,0x00, sizeof (rxBuf)); .
[£] nanolr_driver.c r:)e(rSZE[éEX:ureazj(rin;](-;?o (rxBuf)) ()= rBuf[2] Llfntﬂ_t (el
[€] retarget.c rxBuf[1] = readring(); ()= mBuf[3] uintd_t O
lg| strm32gluex_hal_msp.c rxBuf[2] = readring(); ()= meBuf[4] uintd_t e
[€] stm32glxs_it.c ?f(r‘xBuf[Zl == OxEQ) 9= neBuf[5] uintd_t Oheff
C| EYEMem.cC .
E s;stem stm32g0xx.c nanolr_pktlen = makel6(rxBuf[@],rxBuf[1]); (9= rxBufl8] uintd_t Ored1
El usartc nanolr_pktlen &= OXxFF; (9= reBuf[7] uintd t (D)
g , -gor‘(uintS_t indx = 3; indx < nanolr_pktlen ;indx++) (9= rBuf[g] uint8_t D
== Startup rxBuf[indx] = readring(); )= reBuf[9] uintd_t (ncff
[Z2 Drivers } ()= meBuf[10] uintd t e ff
(& Debug (- rxBuf[11] wints_t 0x43
& Release . 6= Buf[12] uint8_t 0xd5
nanolLR_GO71RE_comms_1.9.0.i0c :
= nanoLR_GOT1RE_comms_1.9.0Jaunch ()= neBuf[13] uint8_t Ox43
w STM32G071RETH_FLASH.IA (= mBuf[14] uintd t (89
()= ncBuf[13] uintd_t O
()= mBuf[16] uintd_t (0
{#h= mBuf[17] uintd_t O

15
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NUCLEO-GO71RB LoRa Driver:

w |1 nanolR_GO71RE_comms_1.9.0 //check response structure - code in main.c that kicks off nanolr_response parser
g:f‘ Binaries if(nanolr_response_parser() != 0) .
[ Includes { B = | e %|
V'E'_(_:':':E Expression Type Value
= e (® rBuf uintd_t [256] 0% 2000008¢
W = 5rc
) v = responsePkt nanclr_ropkt_t {on}
Le| gpio.c uint8_t nanolr_response_parser (void) 0= lenH td ¢ 0D
L] main.c { = 1En u!n -
» [ nanolr_driver.c uint8_t checksum = 0; ()= lenLO uintd_t Oxf
€] retarget.c //build responsePkt structure ()= message_id uintd_t el
lg| stm32g0ux_hal_msp.c responsePkt.lenHI = rxBuf[@]; v = payload uintd_t [256] Ore 20000213
[ stm32g_it.c responsePkt.lenlO = rxBuf[1]; v [B [0..99] uint8_t [100] (% 20000213
2 cvemenmn.c responsePkt.message _id = rxBuf[2]; i load(D 48 ¢ 0x0
L] sy ' responsePkt.crc = rxBuf[nanolr_pktlen - 1]; (9= payload[0] uinte_
lg| system_stm32glex.c //get payload bytes ()= payload(1] uintd_t O
Le| usart.c for ( uintl6_t pktBite = 3; pktBite < nanolr_pktlen - 1; pktBite++ ) ()= payload[2] uintd_t Oneff
g syscalls.c { 9= payload[3]  uintd.t Oxd1
= Startup responsePkt.payload[pktBite - 3] = rxBuf[pktBite]; 69= payload[4] ints t 0x0
[FE Drivers } pay Inte_
(= Debug //compute received bytes checksum )= payload[3]  wintdt Ox1
= Release for ( uint16_t pktBite = @; pktBite < nanolr_pktlen - 1; pktBite++ ) ()= payload[f] uintd_t Oneff
nanoLR_GO71RB_comms_1.9.0.i0¢ { checksum 4= rxBuf[pktBite]; - payload[7]  wuinté_t Ocff
=| nanclR_GOTIRE_commms_1.9.0.Jaunch } P ’ )= payload[d] uintd_t (43
u STM32G071RBTX_FLASH.Id //compare computed checksum vs transmitted pkt checksum (9= payload[9] ”f”tﬂ—t Oxd3
if ( checksum == responsePkt.crc ) (9= payload[10]  wintd_t Oned3
{ )= payload[11]  uint8 t (el
, return 0; 0= payload[12]  uint8_t 0x0
£

16
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Thank you for attending!!!

Please consider the resources below:
» Today’s Project Download Package
 Nano LR click

« STM32U5 Series of Microcontrollers

To get today’s Project Download Package please send an email request to: |
therealfredeady@gmail.com ‘
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