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Create the PIC16F1619 MPLAB X Project
B4 New Project x ot
Steps Select Device | Select Compiler
1. Choose Project
2. Select Device Compiler Toolchains
3. Select Header Family: id-Range 8-bit MCUs (PIC10/12/16/MCF) - _3&.:3
:' ge:eg Elugin.lElaard "3 (2. 36) [C:\Program Files\Microchip'ec8'w 2. 361bin]
o e, Device: PIC16F 13446 MK CHOOSE TARGET PIC #-CC5 C Compiler
Folder +-pic-as
+-PICBASIC PRO™
Tool: Mo Tool w | [ Show Al

Simulator
Starter Kits (PKOB])-SM:BUR 153472455
Curiosity/Starter Kits (PKOB4)-5M:BUR 210871845

< Back Finish Cancel Help < Back Finish Cancel Help
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Curiosity Pin and LED Layouts

ADK-Z2.24 remaile ZX1v

J33 J34 2l 1B o
S 1 16 = o g <
RC2 > AN PWM —2 RCS &
RA4 — RST INT —5 RA2 o 2
CS = Cs RX —3 RX N4
SCK = SCK X 35 TX {
MISO =— MISO  SCL —3 SCL . VDD S
MOSI >— MOSI  SDA — SDA | HDR-2.54 Male 1x2 DN S35 S. .
+3.3V 2 +3.3V +5V 5 +5V J13 Sk o m =
| GND  GND | HDR-2.54 Male 2x4 || [T |
L L TACT SPST | |
N N7 X 4 &=
GND mikroBUS J35 GND
T] R40 éRM éR42 R43
RB4 RX W’\R& /\/\,—OR RBS5 t t 1k 1
RB6 SCL 'i-\rgg’\/\/\/% RB6
RC7 SDA W/\/v\,— RB4
e = 1 OR— == W D4 W D5 W D6 W D7
— VVV— §RED §RED §RED \\:RED
RB4 RX = —t— RB5 le 1x2
RB6 SCL p=—+ = t=— RB6 A\ 7 N4 N4
RC7 SDA —o w— RB4 GND GND GND GND
RC6 TX « ~— RB7
J39 HDR-2.54 Male 2x4 J40 HDR-2.54 Male 2x4
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...1c PinModule x| SystemModule x| InterruptModule x| EUSART =x E E]@ Pin Manager: Package View x
£0% Easy Setup | = Registers
Hardware Settings
VoD i 19 20 h vss
SR . rRas [ 2 19 [ ] rAD
RA4 3 18 RA1
Enable EUSART Baud Rate: 115200 E| Error: 0644 % - . ]
MR [ 4 @ 17 [__] RA2|LED_DE|GPIO
Enable Transmit Transmission Bn::| 8-bit | - | Res|Lep_p7jaPIo [ 5 M 16 [ ] reo
- ICROCHIP
I:I Enable Wake-up Reception Bits: | 8-bit | b | RCAIBTN_S1IGFIO |: 6 PIC16F1619 15 :I el
[] Avto-Baud Detecti res [ 7 14 [ | re2
uto-Bau etection o _lrmn -
Data Polarity | MNon-Inverted | | RCE |: P 13 :I RE4
I:I Enable Address Detect Enable Receive rer [ @ 12 [] Res|rx
re7[Tx [ ] 10 11 || RES|NRSTIGRIO
Enable EUSART Interrupts
¥ Software Settings
[] Redirect STDIO to USART
Software Transmit Buffer Size | 8 -
Software Receive Buffer Size | 8 -
Notifications Qutput Pin Manager: Grid View = | Notifications [MCC]
Package:|PDIPZD |'|| Pin No: 19|18|1?|4|3|2 13|12|11|1D 1ﬁ|15|14|?|6|5|8|9
Port AW PortB W PortC ¥
Module Function Direction 0|1(2|3|4|5|4(5|6|(T7T|0|1(2|3|4(5|6|T
S input AR m|'m|a|d|dE | |E e BB e BB
X output OB - G O T B I A - I O B
0sC CLKOUT output B
Bin Module 1202 input IR - R O T R O T A I B 9
in oQule
Geio output m |l | @ G R
RESET  |MCLR input a8
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Clock/Programming Mode

...1c PinModule x| SystemModule x| InterruptModule x| EUSART = E E]@ Pin Manager: Package View x=
£0% Easy Setup | = Registers
v INTERNAL OSCILLATOR
VDD i 19 20 h vss
Current System clock -32 MHz (2x PLL) RAS I: 5 1a :I RAD
Cscillator Select INTOSC oscillator: I/O function on CLKIN pin RAd : 3 18 : RAT
System Clack Select | FOSC ] - | MaR [ 4 @ 17 [] ra2lLED_DSIGPIO
' ' RCsLED_D7IGPIo [ 5 MiCROCHIP 16 ] Reo
Internal Clock 16MHz_HF ] v | o —PLL Capable Frequency RCA|BTN_S1|GPIO I: 6 PIC16F1619 15 :I RC1
' res [ 7 [ | Re2
External Clock 1 MHz
rRes [ | 8 13 | RB4
(V] PLL Enabled Software PLL Enabled rer [ 0 12 [ mesix
RE7ITX [] 10 11 || RBS|NRSTIGPIO
¥ WWDT
Watchdog Timer Enable | WDT disabled ] - |
Clock
Clock Source Software control, controlled by -
Window Open Time | Software WDT window size contro DTWS bits v
Time-out Period Softwar o DTPS -
¥ Programming
Low-voltage Programming Enable
Notifications Output Pin Manager: Grid View = | Notifications [MCC]
Package:|PDIP20 |'|| Pin No: 19|18|1?|4|3|2 13|12|11|10 16|15|14|?|6|5|8|9
Port AW PortB Y PortC¥
Module Function Direction 0|1(2|3(4|5(4|5|6|7|(0(1|2(3|4(5[6/|7
sty X input RGN R I I R G O A R R
i output CRCIN R R R R R R
osc CLKOUT output B
i Modale 'y [ input RGN G B T O I T A I B R 10
GPIo output B |m|@ G I I T O B B R
RESET MCLR input a8
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...1.c PinModule x| System Module x| ImterruptModule = | EUSART = E E]@ Pin Manager: Package View x
<05 Easy Setup
Interrupts
VoD i 19 20 h vss
/%, Please remember to enable the Peripheral and Global Interrupts i your code!
Ras [ | 2 19 ] RAD
¥ Interrupt Vector %) |: 3 18 :I el
MclR [ 4 @ 17 [_] RA2|LED_DE|GPIO
Order | 4p Up || <& Down Single ISR, per interrupt RCS|LED_DF|GPIO I: 5 M|ERDCH|p 16 :I REO
RCGAIBTN_STIGPIC [ | 6 15 ] Rl
Order Module Interrupt Enabled res [ 7 PIC16F1619 14 [ ke2
1 EUSART ™ L] Res [ & 13 ] Rea
2 TS0 g rRer [ o 12 [ ] Res|rx
3 Pin Module 10CI L] re7TX [| 10 11 [_] RE6|NRST|GPIO
Motifications Output Pin Manager: Grid View x | Notifications [MCC]
Package:|PD|F‘20 |'|| Pin No: 19|18|1?|4|3|2 13|12|11|10 16|15|14|T|6|5|8|9
Port AW PortBY PortCY
Module Function Direction 0| 1(2|3(4|5|4(5|6(7|01[2|34|5|6|7
S input ‘m|h|hB A - T O O - O B
X output RG] O GO R O B R
0osc CLKQUT output B
i Mochile 'y 000 input m|m|B A R R A R 11
in oQule
GPIO output 'm|'m| @ GGG A R R R
RESET  |MCLR input a8
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MCC-Generated Project Tree

E MPLAE X |DE vB.00 - cecREYAX_Dayl : default
File Edit View Mavigate Source Refactor Production Debug Team Toc

'h E E % default - 51":.: = BLJI-

Projects = | Files Services Resource Management [ MCC]
=

—G:_l| Header Files

—Eﬁ MCC Generated Files

'FI'] device_config.h

-3 eusart.h

EI interrupt_manager.h

- mech

E] pin_manager.h
+ﬁ' Important Files
+ﬁ Linker Files

: Source Files

-

= Eﬁ MZC Generated Files
'E‘] device_config.c

'FI'] eusart.c

E] interrupt_manager.c
'FI‘I MCC, C
e 'FI‘] pin_manager. c

+- @' Libraries 12
+ ﬁ:‘ Loadables
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JEUSART Interrupt Handler Verification
@ Serial Input/Output Monitor — O X
#include "mcc_generated_files/mcc.h" MGEEM et [ view | configuration [ & @
uint8_t rxBite; Ascll 4 Hex % m - g m @ Ribbon
}/Old main(void) B ascisena | §rexsena | oo o0 cmﬁ Display Dﬁh © cissic
Input/Cutput Viewing Options Taools Menu Style

/I initialize the device
SYSTEM_Initialize();

1517 0U3E o)

/[l When using interrupts, you need to set the Global and Peripheral Interrupt Enable bits
/I Use the following macros to:

/I Enable the Global Interrupts
INTERRUPT _GloballnterruptEnable();

HHHHHHAHHHHH
b

/I Enable the Peripheral Interrupts
INTERRUPT _PeripheralinterruptEnable();

/I Disable the Global Interrupts
//INTERRUPT _GloballnterruptDisable();

/I Disable the Peripheral Interrupts
/INTERRUPT _PeripheralinterruptDisable();

while (1)
do{
rxBite = EUSART_Read(); 72 78 42 69 74 65 20 3D 20 62 0D OA "
printf(“prite = %c\r\n“,prite); 72 78 42 69 74 65 20 3D 20 62 0D OA
Wwhile(EUSART _is_rx_ready()); 72 78 42 69 74 65 20 3D 20 62 0D DA
} 72 78 42 69 74 65 20 3D 20 62 0D OA
} 72 78 42 69 74 65 20 3D 20 62 0D DA
W
Ascll b Send
HEX = Send

COM16 N1 9600 ROCO Ri12C1 Disconnect
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EUSART Support Code

#include "mcc_generated_files/mcc.h®

uint8_t rxBuf[64];
uint8_tindx;
uint8_t loraState; eusart.c

uint8_t txBite; #define EUSART_TX_BUFFER_SIZE 64

#define EUSART_RX_BUFFER_SIZE 64 #define EUSART_RX_BUFFER_SIZE 64
extern volatile uint8_t i

eusartRxBufferfEUSART_RX_BUFFER_SIZE]; Section: Global Variables

*/

enum
{ Wakel volatile uint8_t eusartRxHead = 0;
ST akeyp, volatile uint8_t eusartRxTail = 0;
S1X, volatile uint8 _t
SRXx

_ eusartRxBufferfEUSART_RX_ BUFFER_SIZE];

b volatile eusart_status_t
eusartRxStatusBuffer[EUSART _RX BUFFER_SIZE];
volatile uint8 t eusartRxCount;

volatile eusart_status_t eusartRxLastError;

void main(void)

{
SYSTEM_ Initialize();

INTERRUPT _GloballnterruptEnable();
INTERRUPT _PeripherallnterruptEnable();

14
loraState = sWakeUp;
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sWakeUp State

@ corrorarion & 2

while (1)
{
/[* State = sWakeUp
if(loraState == sWakeUp)

{

indx = 0;

NRST_SetLow();
__delay_ms(10);
NRST_SetHigh();

while(EUSART _is_rx_ready() == false);
__delay_ms(100);
dof

rxBuf[indx++] = EUSART_Read();
twhile(EUSART _is_rx_ready());

indx = 0;
memset(rxBuf,0x00,sizeof(rxBuf));

ICSP UDD @
intf("AT\r\n"); - S B o N N
priniC AT ) , %&3 ee e
while(EUSART _is_rx_ready() == false); LI % = = e

__delay_ms(100); %’f ol | U

do{ /050
rxBuffindx++] = EUSART_Read(); “—Tpaz oue$35 e 3 &
while(EUSART _is_rx_ready()); . W Vg :

4 >

indx -= 3; g
if(rxBuf[indx] == 'K") 5

R37
{ ' ’
loraState = sTx;

}
}
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sTx State

/[* State = sTx
if(loraState == sTx)
{
txBite = 0x42;
printf("AT+SEND=0,1,%c\r\n",txBite);
__delay_ms(1000);
LED D6_Toggle();
}
Miwhile(1))
M/main
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EUSART

E‘]main.c x '-E‘]eusart.c x E]pin_manager.h x| PinModule x| System Module x| InterruptModule x| EUSART1 x E]@ Pin Manager: Package View =
£0% Easy Setup | =] Registers
Hardware Settings
VDD i 1® 20 h Vs
R - ras [ 2 19 ] rao
RAd4 3 18 RA1
Enable EUSART Baud Rate: 115200 E Error: 0644 % - , ]
McLk [ 4 @ 17 [ ] Rz
Enable Transmit Transmission Bits: | 8-bit | - res [ 5 M 16 [ Reo
IEROCHIP
|:| Enable Wake-up Reception Bits: | 8-bit | > RCA |: 6 PIC16F18446 15 :I RCH
[] Avto-Baud Detect rRes [ 7 4[R2
uto-cau etecion 1t =l -
Data Polarity | Non-Inverted | RCE |: P 13 :I RE4
I:‘ Enable Address Detect Enable Recaive RC? I: 3 12 :I RE5[RX1
RB7I01 [ 10 1 [_] Res
Enable EUSART Interrupts
¥ Software Settings
Redirect STDIO to USART
Software Transmit Buffer Size | 8 -
Software Receive Buffer Size | 8 -
Notifications Output Pin Manager: Grid View x| Notifications [MCC]
Package:|PDIP20|'|| Pin No: 19|18|1?|4|3|2 13|12|11|1D 16|15|14|?|6|5|8|9
PortA¥ PortB W PortC¥
Module Function Direction 01|23 |4 |5(4|5(6(T7T|0(1[2|3[4|5|6|7T
usarm1y 1R input G O R O I O I O O - T B
™ output ‘B'aE| BB |d|b|dsE s s B s BB
0SsC CLKOUT output B
i Module v 1 input I N A R R R B 17
GPIo output G O R O I O O O O A I BB
RESET MCLR input a8
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e K E‘]eusartl.c x | PinModule x

System Module =

Interrupt Module =

=:= Easy Setup | = Registers

¥ INTERNAL OSCILLATOR

E E]@ Pin Manager: Package View x

Current System clock 32 MHz (2x PLL)

Oscillator Select HFINTOSC with 2« PLL

VDD i

ras [
Rad [

External Clock Select | Oscillator not enabled

HF Internal Clock | 16_MHz ] -
External Clock 1 MHz
Clock Divider 1 ] .

o —PLL Capable Frequency

Mclr [

RCs|LED_D7japio [
RCAIBTN_S1|GPIO [
res [

Rs [ |

rer [

RE7ITx1 [

wom o~ oW B W

=
=]

1
MicrocHIP ;

PIC16F18446

s

| Rao
] raa

|| RAZ|LED_D6|GFIO

6 ] rRoo
5[] Ra

] re2
] R4
] Rres|rx1

|| RESINRSTIGFIO

¥ WWDT

Watchdog Timer Enable | WDT Disabled, SWDTEN is ignored

Clock

Clock Source Software Contro

Window Open Time | window always open (100%

Time-out Period Divider ratio 1:6

o

¥ Programming

Low-voltage Programming Enable

Notifications Output Pin Manager: Grid View x | Notifications [MCC]

Package:|PDlF‘20 |'| Pin No: 19|18|1?|4|3 2 13|12|11|10 16|15|14|?|6|5|8|9
PortA Y PortB Y PortC ¥
Module Function Direction 0|1(2|3|4|5|4(5|6(7|0|1[2|3[4|5|6|7
S input R R R A R R R R R R
™ output BaE| BB|vB|B 8w BB e s EE
0sC CLKOUT output B
Pt Module v I input O R I T A A - A A T O O O A -
GPIo output N A A A I - O A - A O B
RESET MCLR input fa

Sponsored By

CORPORATION
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PIC16F18446 g

REYAX RYLR896
FE aLYRYLR8g6

(( CCAN18LP0S20T8

NRST
‘i %.u 73-

5ND TXD RXD VDD

FOFORURORC)
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11. AT+SEND 5Send data to the appointment Address

AT+SEND=<Address=, <Payload Length=,<Data= | +0K

< Address>0~65535, When the <Address= 150,
it will send data to all address (From 0 to 65535.)

<Payload Length>Maximum 240bytes B ' - ‘. @ Al N

3 s8R

<Data=ASCI Format

Example : Send HELLO string to the Addres:

AT+SEND=50,5,HELLO

[
A

oA
=]

Curiosity &

Microchip.com/Curiosity

AT+SEND? +SEND=50,5,HELLO a

12, +RCV Show the received data

o e R

+RCV=<Address> <length> <Data> <RSSl> <SNR=,
<Address>Transmitter Address |D

<Length=Data Length

<Data=Data

<R551> Received Signal Strength Indicator

20 TARGET DEVICE

=
& 2
us ml T

J6

<SNR> Signal-to-noise ratio .-.-‘
S1 RC4 83 RC1
Examnple: Module received the ID Address 50send 5 bytesdata, | 0 5 T BRI e A I o\ \ W | T (] ) RN
Content is HELLO string ,RSS! is -99dBrm, SMR is 40, It will show as below mTouch" [mey  MICROCHIP
+RCV=505 HELLO -99 4 . Curiosity LPC

Button

www.microchip.com/curiosity
Assy No.: 0210327
A S

DT 3
S ™
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15 main,c x| B eusartlc x E] @ Variables = =
Source  Hstory T | R ER| e e @y || @ Name Type Address Value &l
IIJ-. ‘ A | F 7 rxBuf; file:C:\Users\PubliclcecCuriosi unsigned char[54] | 0x120 | "RCY=0,1,B,-48,42\n\oV0| | A
112 if(loraState == sRx) - @ @pruF[D] unsigned char | Dx120 'R Ox52
113 { & rxBuff1] unsigned char | ox121 | ox43
114 1T (EUSRRTL is rx ready()): & rBuf2] unsigned char | Ox122 W' Ox5a
115 { & rxBuff3] unsigned char | %123 "=y 0x3d
116 indx = 0;

117 jelay ms(100); @pruF[J}] unsigned char | Dx124 0 0x30
118 E{ a @pruF[S] unsigned char | %125 O
119 rxBuf[indx++] = EUSRRT1 Read(): & rxBuf(s] unsigned char | =128 L ox31
120 twhile (EUSRRT1 is rx ready()}):; @pruF[?] unsigned char | ox127 s owac
E; ! < rxBuflz] unsigned char | Dx128 "B Ox42
123 iE (indsx) & rxBufs] unsigned char | 0x129 w2
124 { @pruF[lD] unsigned char | Ox12A | w2d
125 _del @pruF[ll] unsigned char | Ox12B |4 0x34
128 LED_De Togol=(}: & rxBuf[12] unsigned char | Ox12C | '8 Ox33
izz y & rxBuf[13] unsigned char | Ox12D N O
129 } < rxBuf[14] unsigned char | Ox1ZE 4 0x34
13200 - } @pruF[lS] unsigned char | Ox12F 2y ow32
131 [] @pruF[lS] unsigned char | %130 | Wr; Oxd
122 L @pruF[l}‘] unsigned char | 0x131 | Win; Oxa
< rxBuf[1a] unsigned char | Ox132 | MUL; 0x0
& rxBuf[15] unsigned char | 0x133 | MUL; Ox0
@pruF[ZD] unsigned char | Dx134 | MUL; 0x0
@pruF[Zl] unsigned char | D135 | MUL; 0x0
@pruF[ZZ] unsigned char | DOx13s | MUL; 0x0
- & rxBuf[27] unsigned char | 0x137 | MUL; 0xO
< > & rxBuf[24] unsigned char | Ox138 | MUL; 0x0 24 || w
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Thank you for attending!!!

Please consider the resources below:

* microchip.com g | 2 08 clscxms
« REYAX LoRa AT COMMAND GUIDE g X \"Mosv./RasARi%gA
* |emosint.com : ‘% , ~ GND|

® RC15 BLUE

.2MM USB 2 g o 13 e
pevelopment £ : g Vs TR oo
na-a\ - i 2 oc3 Ut SYMICROCHIP  _°
ACF , e y _PIC32MM0256GPM06_44::}WT

WTTR38 32
L — 27 R39 + ¢ % |RCs)

Tl R4y

25
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