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IoT Development Tools for PIC32
Hardware — PIC32MM USB Curiosity

)

(- Q \ R59u »
% J12 Reog: : N2

I/RCO  RB15/PWM| | ra— ‘ /RA12 RBO/PWM!
ST/RC2 __RB1/INT > T/IRC14 RD2/INT
5/IRB2  2LRCT/RX S - RC11 RAG6/RX
K/RB8  RC6/TX (RA10 RC12/TX
SO/RA9 RB13/SCL SO/RA7 RC9/SCL -

)SI/RB3 RB7/SDA | )SI/RA8 RB5/SDA
3.3V . g *5V ‘ 3.3V +5V

o
oo

=
AN

v I8
MCU Current

- - -

TH1
-
5

@
4

-
R&4 R49

(

Yoy
Slesses| O

T Al
¥l R25
¥ R30

;

" -
=

S SND ). GND

GND S CGND| | |
9 mikro F!I!]"“k“)
e, F:28 BUS d t_,ca BUS /Jﬁs'a‘ f.“;?Rsz
TR ER T O
G LED1-A 6 LEDZ-

(g = it 1iR44
.: Wi R43
LE03 i R42

d’
& L& o @ 5 RD1 RED
RC3 GREEN

PIC32MM USB Curiosity e ~HE RESBLUE 00 Q
Development Board - : Wi Rey "0 0C

3 = i i R4t 2 Key
J13.-° e - ) °21M|cnoculp g

- ~. a pebee-y ”] +3 3V
- e 8 N ZSGGPMOSQ 3
l 4l ol p > g

C9
X32 |nterface B

;

-w X32 Interface A

©
J7_VDD

5
8
o6
8
7

g
g ),
g
b

GND o

L nR38

Presented by:

E CONTINUING
EDUCATION
@ CEC:a:
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Hardware — EasyPIC Fusion v7
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IoT Development Tools for PIC32
Bluetooth and a PIC32MM USB Curiosity
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Bluetooth and a PIC32MM USB Curiosi
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IoT Development Tools for PIC32
Bluetooth and a PIC32MM USB Curiosity
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IoT Development Tools for PIC32
Bluetooth and a PIC32MM USB Curiosity

Projects x| Files | Services |

=l p32MM_BLUonly
E} Header Files

=-[gE] MCC Generated Files p5|void EXBMPLE setupBLE2 (const char* name)
- 1] BLE2_driver.h ael {
- W] EXAMPLE_BLEZ.h 87 char* exampleRead;
'ﬁ exceptions.h BE uart [BLE2] .S5=tExI5E (EXAMPLE CaptursBeceivedMessage) !
- interrupt_manager.h 85 BLEZ WakeModuls(): £f Waks Modules using GFIO
mce.h S0 EXAMPLE blockingWait (200): S/ Wait for "CMD" Response
- BE| pin_manager.h 51 exampleRead = EXLMFLE GetResponss() ! f/ Bead "CMDAr\n" from Buffepr
uart.h g2 strocpy (exampleReadStorage, exampleRead) ; ff Store for use/reference
uartLih 53 EXAMFLE ReadyReceiveBuffer(): // Prepare for next message
E}"E‘ Important Files 94 BLE2 EnterCommand Mode () : £ Enter "Command Mode™ wia GFIO
FDMTP endindWait [™SF Y v ™y o = 'S r Eas
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) £ HRM etup Services
----- [T pic32mmElueOnly.mc3
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-|gg) Linker Files - _
EE] < il o8 BLEZ SendString(name) ;
e oreE e ss|  EXAMPLE sendindWait("\r\n");
""" main. ¢ _ 100 BLEZ SendString("SN,"): // Set Name
BE':_ll MCC Generated Files 101 BLEZ SendString(name) ;
- 2] BLE2 driver.c 102 EXAMPLE sendAndWait ("\r\n");
-] EXAMPLE_BLE2.c > 102 EXAMPLE sendAndWait ("A\r\n [/ Rdvertise
exceptions.c 104 EXAMFLE sendindWait ("R, 1\r\n"); [/ Reset
- 1] interrupt_manager.c 105 EXAMFLE blockingWait (120);
mcc,C 106 BLE2 EnterCommand Mode() : S/ Enter "Command Mode™ wvia [GPIC
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IoT Development Tools for PIC32
Bluetooth and a PIC32MM USB Curiosity

uintd _t message[6] = {"Freddy™}:

int main(wvoid)

{
SS initialize the device

SY5TEM Tnitialize():

Sf When using interrupts, you need to set the Globkal Interrupt Enakle bits

ff Use the following macros to:

S/ Enabkle the Glokal Interrupts

INTERRUFT _GlobalEnable ()

ff Disakle the Glokal Intsrrupts
S/ INTERRUFT_GlobalDisable();
EXAMPLE setupBLE2 ("Blus"):
while (1)
{

S5 Add vyour application code

EXAMFLE sendMessagelwerBLEZ (message) :

ctDelayms (1000} ;
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The Weather at 6
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1= Build/ Debugger Type

Build Type

@ Release () ICD Debug
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= B8 Libraries

= || BLEZ_hal
B % Dependency Target compiler: Package description:
. . @ UART mikroC PRO for PIC32 ~
E} % Main Library File Package name:
i @ ble2_hal.emd |CIick_EILE2 |
= qj Other Library Files

. @ ble2_halh Authar:

- BLEZ_hw |'I.|"|ktor Milovanowvic |
B % Dependency Contact email address:
P BLE2_hal |uiktor@1'|ilcroe.ccrn |

E} % Main Library File
S ble2_hw.emd
- ﬁj Other Library Files

Web page:
|www.mikrne.com |

= @ Help files
o o ble2_help.chm
= @ Examples
5 BLEZ_Click.c
----- % BLE2_Click.mcp32

Basic package info: select compiler and enter
name, author, email address, web page and

Package information

Target compiler: mikroC PRO for PIC3: Package name: Ch\Users\Fred\Downloads\ 1463149011 _bled_click_mikroc_pic32.mpkg

[1/1] -BLE2_Clidk.mcp32 =
BTN

bger o Q

2_Click.c
280_Driver.c
Files

Level Defines
iles

Files
Fomments Files
Files
iles

- 42 Project Explorer

C:hmikroC PRO for PIC324Pac (&
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Furctions o - e B- ?. BLE2_Click.mcp32
Globals 1 //* COMPILED USING mikroC PRO for PIC3Z v4.0.0 . - o - = T
s //* LAST UPDATE 01/28/2018 ICLUQs = IIW . i1
P 7 /287, i #includes "blef hv.h
//* NOTES: —
TypeDef A . - — (g} BME280_Driver.c
Tags S T, } o #include "BMEZEQ Driver.h" &) Header Fles
Includes T T - & Binaries
; T ™5 F—
Directives //* INCLUDES i #l nclude "BEMEZEQ Defs.h" I Project Level Defines
- Web Links ',",’JJJJJJJJJJJJJJJJJJJJJJJ T - @Imageﬁ\as
r T e 5l
o Imnage Liks #include "bleZ hw.h" 3 #lﬂﬂJ. ude "resources.h" [ EEPROM Files

RErEetments Files
=) Cutput Files
"= Other Files

Active Comments #include "BMEZ80 Driver.h"

"BMEZB0 Defs.h"

"resources.h"

A A A AR A AR A AR A AR A AR A

i, (] Project Manager [1/1] -BLE2 Click.mep32 e

-| | #d=fins MAX BUFFER LEN 0340 : -
2 = | - | #define CR 0x0D . % % E % | Lﬁ g = | ﬁ % SE—
EPWJEG — - A : [ Library Manager 42 Project Explorer

EQDEV\C& 20 #define LF Ox0A

R R |SearchPrDiectManager * Q| S © U6 W ChnikeC PRO for PICI2\Pac 3
5T IO = i
Name: |PI2MN7IEFE12L ” | //* RN4020 CONTROL GPIO DEFINITIONS iSearch Project Explarer ok Q|

o A A A A A A

sbit RN _WAKE at LATC1 BIT;: = % BLEZ_CI—ICILI'I'ICPSZ B o ek BLE2

. L = Examples
E@MCU Clock. 1 sbit RN _WAKE DIR at TRISC1 BIT: EI' [ﬁ SDUFEES \G BLE2_Click.mcp32
- sbit RN_CMD at LATDO_BIT: EAT32 Library
Frequency: £0.000000] MH2 g b1t RH_CMD _DIR at TRISDO_BIT: BLE? Click.c G5M Click
- | sbit RN _CONN at RBS_BIT; L — ' Memory manager dimalloc
sbit RN_CONN_DIR at TRISBE_BIT: BMEEBD Drll\l'Er C
=) Build/ Debugger Type 30 M //sbit LED at GPIOD ODR.EO: LB — '
i | | ppomcmantncsnnnnene R RS SRR e R '
B Tipe S — «[=] Header Files
@ Release () ICD Debug gl //* VARIABLES
. e R P [EI EinariES
Debugger . char rxBuf[MAX BUFFER LEN]:
® Software O mikralCD - char tmp,data len,data_ready: [El PrDjEl:t LE'I,I'E' DEﬁnES v
< >
r—— ~IZ) Image Files
i@ Errors ¥ Warnings ¥ Hints [EI EEPROM Files
Line Message Na. Message Text [EI . .
- Active Comments Files
-IC=) Qutput Files
7= Other Files
522 Insert Ci\Users\PubliccecP|C32toolsDaydCode\ day4Code\BLE2 Click.c
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[=2 Library Manager 42 Project Explorer
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File Edit View Project Build Run Tools Help HEA 2 ) | B = | ";, LibStock
R R-AHER DS 2- 000 % a5 &) -

|Search Library Manager % Q
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——

TaABF |
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Eutems 1| 77+ vasT uepare o1szs/z018 C Strin z -
TopeDed . s« woTEs: — g < [=] Ubrary Manager & Project[Fxplorer
Togs A A A A A A C_Type ‘e (B8] ‘}I LibStock
Ineludes k[ D =
2 Search Libran Manager o
Directives . : EPSCON_S51D13700 \ i Manag q|
L Wb Links . |ppcmsssmsanoaconscacacsoacansrannnnssaasasoans| ] ETHERNET ~
= Image Links 1 #include "bleZ hw.h" ul
Active Comments - N #include "BMEZ80 Driver.h” I:l FFT C_stdib
e "BMEZEQ Defs.h" . . -
o O] FirRadix C_sting
D | D FLASH -[] ersoN_s1D13700
//* ALIASES -[] ETHERNET
J PR ] aled Om
= JFFER LEN 2
""""" : #dei_lne .EAX_EL. ;nR_Lnl\ 0x40 D Glcd_Fonts [ FirRadix
3 Project Settings 2 E #defins CR  0x0D O rasH
ElgaDevice 20 #dsfins LF Ox0A 12C O Gled
AR A A A A A A A A A A AR A A A AR A A A A A A A i . O Gled_Fonts
e R R, S B [ mrRadix & 1c
Name: |P32MX7I5F512L ~ o s e HO BRI
SRR R R R R D Keypaddx4 [ tirRadix
sbit RN_WRKE at LATCl BIT; [0 keypadaxa
=148 MCU Clock - |sbit RN_WAKE DIR at TRISC1 BIT: D Led 0
sbit RN _CMD at LATDO_BIT: 0] Led_Constants
sbit RN_CMD DIR at TRISDO_BIT; D Led_Constants 0] Manchester
Frequency: 6.000000| MHz - — - - O Mt
sbit RN CONN at RBS BIT; Mancheste trices
Lt L anchester
5 . MemManager
sbit RN_CONN_DIR at TRISBS_BIT: O w
= Buil Debugger Type 30 M //sbit LED =t GPIOD ODR.BO: D Matrices 0 M:E FAT16
p A A A A A A AR A A !
Build Type X e o amr e MemManager ‘[ Mmc_Fat16_Config
@ Felease O ICD Debug /7~ VERLABEES -7 one_wire
/AR A A A A A A A A A A A A A D Mrmic D1 Port. Expander
Debugger char rxBuf[MAX BUFFER LEN]: O Printout
® Software O mikralCD - char tmp,data_len,data_ready: D Mme_FAT16 ¥ O ps2
€
] Mmc_Fatis_Config L pom
Messages (B Quick Converter I:l o Wi - qis
0 ne re -0 @a1
¥ Errors ¥ Warnings ¥ Hints - [ rses
Line Message No. Message Text D Port_Expander [0 Ssoftware_12C
i frware_SPI
PrintOut D software.
D O software_UART
D P52 O seund
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[ mikraC PRO for PIC32 Help - O x
iF S & [¢] ©
Hide Back Pririt mikroE Support  mikroE Forum
Corterts  Index  Search Favorites Ec UART Library
Type inthe keyword to find: =N mikroC PRO for PIC32 Libraries > Hardware Libraries > E Lib M @ xpl
ibrary Manager Project Explorer
| UARTx_Write
— ~
| ' ‘28 (100 | 8 Libsteck
- P .
. l Prototype void URRTx Write (unsigned _data): _
- |SEarch Library kdanager
!
= Description The function transmits a byte via the UART module. = UART
e ~ LUART1 Data_Ready
x::e Parameters - LART1_Init
ondf = _data: data to be sent. UARTL Init Ad 4
e _Init_Advance
Hifdef
g:cdlie Returns Nothing. UART1 Read
Hundef : ~ UART1_Read_Text
;:1;= Requires Routine requires at least one UART module. * UART1 Tx_Idie
] - UART1_Write
ii’ Used UART module must be initialized before using this routine. See -
0 UARTx_Init and UARTx_Init_Advanced routines. - UART1 Write_Text
- UARTZ2_Data_Ready
' Example unsigned data = 0xlE; - JARTZ2_Init
/ .
i';;'" UART1 Write(data); UARTE_Init_AdVﬂrIEEd
/= - LART2_Read
. MNotes -
3 = UART library routines require you to specify the module you want - UART2_Read_Text
i to use. To select the desired UART module, simply change the
{] letter % in the routine prototype for a number from 1 to 6. UART2 Tx_Idle
\ (backslash) escape sequences = Number of UART modules per MCU differs from chip to chip. Please, = LIART2 _Write
) read the appropriate datasheet before utilizing this library. UART? Write Text
- - Nrite_Tex
{} - -
I
1
=
+ v UARTx_Write_Text
Display M
Prototvpe void URRTx Write Text(char * UART text): -
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IoT Development Tools for PIC32

The Weather at 6

FAdddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddddds

A4* INITIALTEE RN402Z0
140

void BLE Init ()

=

EN WAKE = 1;
while (!wait response ("CHMD")):
= blel reset to factory default(1l}):
while (!wait response ("AOE")):
blel set device name ("BLEZ Click");
while (!wait response ("LROE")):
ble2 set supported features (30000800} ;
150 while ('wait_response ("ROE")):
ble2 device reboot():
while (!wait response ("Reboot")):
bleZ bond(1):

ble2 clear script{):

16

pesigiens 3 1

Sl bbb bbb bbb bbb dddddddddddddddddddddddddddddb bbby

e

&

f/Beset RN40Z0 to factory s=sttings
L Wa

SfWait to respons=s ACE
AAAuto Advertise
f/wailt to responss ACK
/S reboot

f/wailt to responss

wil Verizon ¥

A¢/Wait to responss CMD al

t te respons

]

He
(|
]

(Tabl=s: Z2-5 1In

Reboot

] CEC

=

7:45 PM 3 )

BLE PERIPHERALS

uuID

Need Bluetooth
Low Energy?
GET THE COMPLETE SOLUTION

BLE2_Click
RSSI: -69dB

[TV] Samsung 9 Series (75)
RSSI: -68dB

Unknown
RSSI: -94dB
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IoT Development Tools for PIC32
The Weather at 6

é dof
- _ wil Verizon ¥ 7:45 PM
while (BME2Z280 IsMeasuring()):
BMEZ80 ReadMeasurements();

- tmp £ = BME280 GetTemperature(): Status: Connected
sprintf (txBuf, "TEMP %.2f", tmp f):;
BLEZ SendBuffer (txBuf, sizeof (txBuf));
BLEZ SendByte (CR}:

< BLE PERIPHERALS

Write Without Response

Send
BLEZ SendByte (LF):
130 tmp f = BME280 GetPressure(); Eﬂgﬁgﬁ;,
sprintf (txBuf, "BARC %.2f", tmp f): HUMD 28.35
BLEZ2 SendBuffer (txBuf, sizeof (txBuf)): TEMP 25.94
- BARO 988.58
BLEZ SendByte (CR); HUMD 28.73
BLE2Z SendByte (LF): TEMP 25.94
- tmp f = BME280 GetHumidity(): S
3 L L "
sprintf (txBuf, "HUMD %.2f", tmp f):; TEMP 25 05
BLEZ SendBuffer (txBuf, sizeof (txBuf)); BARO 988.52

HUMD 28.13
BLEZ SendByte (CR}:

BLE2Z SendByte (LF):
150 BLEZ SendByte (CR):

BLEZ SendByte (LF}:
BMEZ80 INIT{():
delay ms (1500):
}while (1) :
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