IoT Development Tools for PIC32
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IoT Development Tools for PIC32

AGENDA

*PIC32MM Curiosity Hardware
*PIC32 Software Development Tools
=ADC click Project

=Double click — DAC click Project
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IoT Development Tools for PIC32
PIC32MM Curiosity Hardware — click Part Numbers
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IoT Development Tools for PIC32
PIC32MM Curiosity Hardware
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IoT Development Tools for PIC32
PIC32MM Curiosity Hardware - PKOB
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IoT Development Tools for PIC32
PIC32MM Curiosity Hardware - mikroBUS

J4

/RB2 RB15/PWM
T/RB1 RA1/INT
/RBO RB10/RX
{/RB8 RB11/TX

O/RB14 RC1/SCL
)SI/RB9  RC2/SDA

Presented by:

CONTINUING
EDUCATION  /fs oz
CEC CENTER

DesignNews 6



IoT Development Tools for PIC32
PIC32MM Curiosity Hardware — Program/Debug Pins
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RA4_S05CO SOSCO/SCLKI/RP6/PWRLCLK/RA4 Vs 2
RP20/RAQ Vss
PIC32MMO0064GPL036-/M2 v
Presented by:
CONTINUING
7 EDUCATION

CENTER




IoT Development Tools for PIC32
PIC32 Software Development Tools — MPLAB X

B3 MPLAB X IDE v4.05 - DAC click - PIC32MM Curiosity Development Board : default
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

b@g%i =& T -5 | LB R

Projects x | Files Services Classes = || StartPage x Emain.: x]@gj»ck_ad’c.t’\ix:
(&) ADC dlick - PIC32MM Curiosity Development Board

= MPLAB ﬁ\ MICROCHIP
4 i X I1IDE

- @@ g
Le DACL:;E_";Z 1 ooty bercopment Bomd vv LEARN & DISCOVER | MY MPLAB® X IDE | WHAT'S NEW

- @ PC:ox0: & HowdoT?

K]l

-G Important Files PROJECTS MY MPLAB® X IDE :
S esiod » Open sample

a-(F Lbraries ® Create New

i-[@@ Loadables

® Import Legacy Recent Projects Microchip Login
® Import Prebuilt

xplorer1_demo_pic32mm0064gpl036_pim Already Registered? New to Microchip?

G sk I Conioats Dt X Do £-mail Address: Register now to enjoy the benefits of software update alerts and easy soft
licensing and account viewing.

i uart_basic

B ffss

oo | wasrenvow
® ADC click - PIC32MM0064GPL036 PIM
t_Board - x i =

= - B gpsX
73 DAC_click_-_PIC32MM_Curiosity_Development_Board o T Ry,
98 Project Type: Application - Configuration: default St i i
£ Device

= @ PIC32MM0064GPLO36 EM B ED D E D
# Checksum: Blank, no code loaded —~ i

@ b CODE SOURCE References & Featured Links

@ Y XC32 (v1.49) [C:\Program Files (x86)Microchip\xc32\v 1.44\bin]
ﬂ‘ Production Image: Optimization:

=-{§ Memory
0 Usage Symbols disabled. Click to enable Load Symbols. | E
(& Data 8192 (0x2000) bytes || Output - Configuration Loading Error x
(&3 Program 65536 (0x10000) bytes | z

B 5‘ Debug Tool info: Configuration "default” will build with toolchain "XC32" at "C:\Program Files (x8€)\Microchip\xzc32\vl.44\bin". A
e 103 info: Configuration "default” will build with toolchain "XC32" at "C:\Program Files (x8€)\Microchip\xzc32\vl.44\bin".

(1% Debug Resources info: Configuration "default” will build with toolchain "XC32" at "C:\Program Files (x8€)\Microchip\xzc32\vl.44\bin".
[ Program BP Used: 0 Free: 4
[ DataBP Used: 0 Free: 2
[ Data Capture BP: No Support
O Unlimited BP (5/W): No Support

» Errata » Technical Articles and White Papers
INSTALL MO » Product Selection Tools » Buy Direct from Microchip
NS M

&
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IoT Development Tools for PIC32
PIC32 Software Development Tools — MCC

B3 MPLAB X IDE w405 - pic32MM_ADC ; PIC32MM_ADC
File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help

| %@@ PIC32MM_ADC ) ?vf’ﬁv D'

"@ g - m ‘P00 & Howdor?

Projects | Files | Services | Resource Management [MCC] x | 2| .deh|Bedch x| Emch x| PinModue x| InteruptModue x| SystemModue x (X 1x)(@) | Pin Manager: Package View = o
Project Resources Generate || Import.. | Export X Maeadul 0 =)
y =l E
¥ System Ed
=
Interrupt Module 40 Easy Setup | =] Registers g .
~ I, = m
Pin Module ¥ INTERNAL OSCILLATOR 2 <. B 2
=5 T o= W
z3 2z gosfwy g
Jei i 8000000 | - ‘Hz‘ FRC Oxcillator | - | (8.0 MHz) Clock Source Eliljlj 5 & E“j
¥ Mikro-E Clicks WEE
.36 35 34 33 32 31 30 29 28
> Mixed-Signal rez[ 1 27[|re13
¥ Peripherals RrE3[ ]2 . 26[|rBiz
& SPI1 [Foundation Services Library by Microchip Technology, Inc] PLL Enable F!CO:|3 25|: RB11
¥ Libraries RE1[]4 2a[|rB10
24 MH
» Foundation Services : rez[]s MICHQ:HIF 23=vdd
ivi Vss 6 22 I Veap
24 Mz D""da' 5 PIC32MMO0064GPLO36 O
RAZ 7 21 RCS
ako[ e 20 |res
Device Resources 24 MHz SYSCLK real o 1a[]resisoo
¥ Documents 10 11 12 13 14 15 16 17 18
24 MHz PBCLK F|I_\“I_IT|F|I_|I_I
PIC32MMO0G4GPLO26 Product Page T =TT = = =
TEEREODEEERE
¥ Peripherals - = o B
v Bganc C\u(kOutputhCunfigurat\on| OSCO pin operates as a normal /0 | - | g a o]
2 & z
» —CDAC
- [] Use Secondary Oscillator (31-50) khiz 1 1
» 3=clc
» [cRC Output | Notifications [MCC] | Pin Manager: Grid View x | o
Pﬂclcage:|QFN35 |v| ‘ PinNo: |33 34‘7‘a|10|11 35|35|1|2|9|15|15‘17‘18‘19‘24‘25‘26‘27‘23|29 3|4|5|14|20|2| a
» ol Comparator
» ] Ext_Interrupt PortA Y PortB Y PortC¥
» —HIVD Module Function | Direction | 0|1 |2 |3 |4 |9 0|1 |23 |4|[5[6|7 8|9 1011 1213 14[15/0|1|2[3[8| 9
b A MCCP ADC nCs output L] LI R G G G I I A
» B RTCC v PGCx input [:] a ]
= PGDx input B a B
pic _ADC - | Mavigal | Versions [MCC] x| =
- CLKI input B
Versions CLKO output a8
» MPLAE® Code Configurator (Plugin) v345.1 o e e .
¥ Libraries - o500 output
» Mi i v
Microchip Technology, Inc. T — -
¥ Micracentrollers and Peripherals
REFCLKO output B
» PICT0/ PICT2/ PICT6 / PIC1E MCUs (v1.55)
505C1 input B
P DIC24 / dsPIC33 / PIC32MM MCUs (v1.45) B
SOSCO output
» PIC32MX MCUs (v1.25) - i
v Software AN 1) input CRCEEC] R R R R A GG G G A A O
» 8-bit Bootloader Library (v2.2.0) GPIO output RG] IR R G G I I A
[P | SCK1 output a8 | |

1 | s
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IoT Development Tools for PIC32
PIC32 Software Development Tools — XC32

ﬁ Project Properties - ADC click - PIC32MM Curiosity Development Board X
Categories: Configuration
e O General Farmily: Device:
++ @ File Inclusion/Exclusion All Families v | |PIC32MMODG4GPLO36 v
= @ Conf: [default
0 103 Supported Debug Header: Supported Plugin Board:
b @ Loading
v @ Libraries . ol
b @ ildi
Building ) Hardware Tool: Compiler Toolchain:
= O XC32 (Global Options) Hardware Tools _ Compiler Toolchains
P @ xe3das EeTe3IC0 3 =-%C32 [Download Latest]
----- @ wc32-gec 00 ICD 4 (Y C32 (v1.44) [C:\Program Files (x8&)WMicrochip)
. ..... @ xcizg++ - PICKit2
e 0 xc324d 60 PICKES
fe @ xc32-ar 0 M3
- Real ICE
- Simulator

=~ | Microchip Starter Kits
.0 Starter Kits (PKOB)
-- Legacy Starter Kits
IEI--JZE):ZI Other Tools

00 Licensed Debugger

< >

*Tip: double dick on serial number (SM) to use a friendly name (FM) instead.
Manage Configurations...

Cancel Apply Unlodk Help
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IoT Development Tools for PIC32
ADC click Project - Setup

a MNew Project

Steps

Choose Project

*

1. Choose Project
P

Q, Filter:

Categories:

Projects:

) Microchip Embedded
I3) Other Embedded
[-IC3) Samples

@ 32-bit MPLAB Harmony Project
@ Existing MPLAB IDE v3 Project
5 Deckails Lomd-ble T, N Deninct

< Back

11

a MNew Project >
Steps Select Device
1. Choose Project
2. Select Device
3.  Select Header Family: 32-bit MCUs (PIC32) -
4.  Select Tool
5. Select Plugin Board i = =
6. Select Compiler Device: IC32MMO064GPLO 35 ~
Description: 7. Select Project Name and
Creates a new stand Folder 9 Mew Project
project.
Steps Select Tool
1. Choose Project
2. Select Device Hardware Tools
EE - ICD 3
00 1C0 4
- @ PICKit2
MPLAB 00 PICKt3
- PM3
X IDE e
. 4 - Simulator
v =~ | Microchip Starter Kits
(- Starter Kits (PKOB)
32MM Curiosi...
Legacy Starter Kits

9--*@} Other Tools

L Licensed Debugger

< Back Finish Cancel Help
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IoT Development Tools for PIC32
ADC click Project - Setup

B4 New Project X
Steps Select Compiler
1. Choose Project
2. Select Device d Compiler Toolchains
3. Select Header [=-¥C32 [Download Latest
4. Select Tool Lol [
5. Select Plugin Board
6. Select Compiler
7. SelectProject Name and
Folder
B4 Mew Project X
Steps Select Project Name and Folder
1. Choose Project
2. Select Device Project Mame: pic32MM_ADC|
3. SelectHeader
; gﬁ;ﬁgin Board Project Location: C:\Wsers\Public\cecPIC 32toolsDay 1Code Browse...
6. Select Compiler X . § _
7. Select Project Mame and Project Folder: Users'Public\cecPIC32toolsDay 1Code \pic32MM_ADC. X

Folder

Qverwrite existing project.

Also delete sources.

Set as main project

[[] Use project location as the project folder

v- Encoding: 150-8859-1 »

< Back Mext = Cancel Help
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IoT Development Tools for PIC32
ADC click Project — MPLAB Code Configurator

Start Page x] Pin Module x] Interrupt Module x] System Module xl |IE|E]@ Pin Manager: Package View x]
System Module Q@
£0% Easy Setup | = Registers
¥ INTERNAL OSCILLATOR -
Z E 3 = =
‘ 8000000 | - ‘Hz| FRC Oscillator | - ‘ (8.0 MHz) Clock Source 2E2Elizze
.35 35 34 33 32 31 30 29 28
re2[ 1 27[re13
rRez[ ]2 . 26 |rE12
¥ [v] PLL Enable
reo[ ]2 2s[[re11
24 MHz - Multiplier rRC1[ 4 24[{re10
«ofs MICROCHIP 5.
s = Bl
P
= PIC32ZMMO064GPLO36
raz[]7 21[Jree
24 MHz SYSCLK co[e 20[]res
rea[ ]z 19[[ren
24 MHz PRCLK 10 11 12 13 14 15 16 17 18
OO
$E:553828
Clock Cutput Pin Configuration | OSCO pin operates as a nermal /0 | - ‘ E E
[= e

[] Use Secondary Oscillator (31 - 50) kHz

‘ » l:‘ Reference Oscillator Cutput

[ ] Enable Clock Switching
I:‘ Enable Fail-Safe Monitor

l:‘ Generate POSC Errata Workaround

v [CD

Emulator Pin Placement | Communicate on PGEC3/PGED3 | - ‘
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IoT Development Tools for PIC32
ADC click Project — MPLAB Code Configurator
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IoT Development Tools for PIC32
ADC click Project — MPLAB Code Configurator

Start Page xl Pin Module xl Interrupt Module xl System Module xl SPI1 xl ADC x] |‘ ’|E]@ I Package View x]
@
J Infarmation ” Configuration ” Advanced Settings | %
2 = 3
Description o = E =
ADC Click is an accessory board in mikroBUS form factor. It includes a =3 g8 § % = “U_q
12-bit Analog-to-Digital Converter (ADC) MCP3204 that features 50k e L
samples/second, 4 input channels and low-power consumption . u I—I u I—I m I—I I_I
. 36 35 34 33 32 31 30 29 28
(500nA typical standby, 2pA max). RB2 ]1 27[ RB13
res| ]2 . 26[|rB12
rco[ )3 ® zs[|re11
RC1| 4 24 |rB10
w:js MICROCHIP 23=Vdd
Wss [T 6 22| Vea
= PIC32MMO064GPLO36 P
raz[]7 21[|ree
Product Page : Mj’ 3 7 cko[Je 20 [rea
https://shop.mikroe.com/click/mixed-signal/adc Ancclick RBA]B WM 12 13 14 15 18 17 1819ERBB|5D01
mimininininininin
=< = & & & A B
EETEAEERZ
-] W
o @ la}
fA =
Output Iﬂnﬁﬁcaﬁnns [McC] I Pin Manager: Grid View x]
Pacl(age:‘QFN% |'| ‘ Pin No: 33 34|7|8|10|11 35|35|1|2|9|15|15|17|18|19|24|25|25‘27|28|29 3‘4|5|14|20‘21
PortAY PortB ¥ FPortC¥
Module Function Direction (0|1 |2|3| 4|9 0|1 2|3 |4|5|6|7|8|9|10/11 (1213 (14(15|0 1|2 |3 |8 9
ADC ncs output RGN N R I B A I A B I A B A A B I BB
PGCx input ] a a J4
Iccw
PGDx input B a8 ] |
— o 5 RB2 RB15/PWM
) output a r/'RB1 RA1/INT
0sC1 input B RBO RB10/RX
osc 0sCo output \/RB8 RB1 1/TX
v
REFCLKI input [ O/RB14 RC1/SCL
REFCLKO output - )SI/RB9 RC2/SDA
soscl input B 3.3V +5V
505C0 output ] JND GND
R Lo input KN I I A I A O O A O A - O - I - mikro /
GPIO output ‘BB I A A I O O O O A T A - O I BUS
SCK1 output a8
soi input
SPw P ﬂ
SDo1 output a8
551 output a
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IoT Development Tools for PIC32
ADC click Project — MPLAB Code Configurator

g MPLAB X IDE 4,05 - pic32ZMM_ADC : pic32MM_ADC - x
File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help Search (Ctrl +1)
Sahal= L E 2 ADC T - PR-R QR & rowdor

<
Projects | Files | Services | Resource Management [MCC] x | ) || StartPage x| SystemModule x| PinModule x| IntemuptModue x| ADC = [ VI[=)(E) | Pin Manager: Package View = =]
= PN
. @
Project Resources | Generste | Import.. | Export || Information | Configuration | Advanced Settings | £
¥ System = =
ipti ! a B
Interrupt Module Description 2 E-
i Modul ADC Click is an accessary board in mikroBUS form factor. It includes a [ 2522552388 ]
1N Madule 12-bit Analog-to-Digital Converter (ADC) MCP3204 that features 50k eE e 0 2RZEZ854E %9
System Module samples/second, 4 input channels and low-power consumption CHETRIT oM o LU [
_E Cli (500nA typical standby, 2pA max). Y 36 35 34 33 32 31 30 29 28
¥ Mikro-E Clicks P v Re2[]1 zr[rers
¥ Mixed-Signal rea| |2 . 26[|re12
3 anc (x] reo[]3 zs[Jre11
¥ Libraries Re1[ 4 2a[|rei0
» Foundation Services re2[s MICHOCHlF 23l vdd
¥ Peripherals vss [l 6 22 [ veap
i . o PIC32MMO0064GPLO36
£, 5PI1 [Foundation Services Library by Microchip Technology, Inc] Product Page rez[]7 21[Jres
ckolJs 20[|res
https://shop.mikroe.com/click/mixed-signal/adc Rgajg 19[ RBI[SDO1
Device Resources | | - 10 11 12 13 14 15 16 17 18 |
= mimininininininin
» Interface TEF s REEE B
2 b Y a w o N2
v Mixed-Signal 38 & ~
3 ACcurrent Output - MPLAB® Code Configurator x | Notifications [MCC] | Pin Manager: Grid View 5]
EEADCE 13:33-35_€51 B e -
13:33:35 €51  INFO: Gemeracion Results
{7 apc3 13:33-35_e52 THEQ: kb dkkkh Ak h kb ke kokok A Ak k kb b ko ko Ak k kK kb b bk
{73 Ammeter 13:33:35_65¢  INFO: main.c Success. New file.
| 13:33:35.¢57 INFO: moc_generaced_filesiade.c Success. New file.
0 _ 5
DAC 13:33:35 €57  INFO: moc_generaced_filesiade.h Success. New file.
f3 DAC3 13:33:35 €57  INFO: mcc_generaced_filss\adec_sxarple.c Success. New file.
7 DigiPot 13:33:35 €57  INFO: mcc_generaced_filss\ade_sxarple.h Success. New file.
9 || 13:33:35.¢57  1NFO: mec_generated files\exceptions.c Success. New file.
b Sensors 13:33:35_€58 INFO: mec_generated_files\exceptions.h Success. New file.
b Audio and Voice 13:33:35.¢58  INFO: mcc_generated_files\interrupt_manager.c Success. New file.
) 13:33:35 €58 INFO: mcc_generaced_files\interrups_manager.h Success. New file.
b Wireless Connectivity || 13:33:35 €38 TNFO: moc_generated filesimec o Success. New file.
o ADC = aviga [ Versions (MCQl | o|| 12:33:35.655  INFO: moc_generated filesimec.h Sussess. New file.
R 13:33:35 €55 INFO: mcc_generaced_files\pin_manager.c Success. New file.
5 § pie32MM_ADC ) ) “ 13:33:35_ €55 TNFO: mec_generated_files\pin_manager h Success. New file.
@l Praject Type: Application - Configuration: pic32MM_ADC 13:33:35 €55 TNFO: mec_generated_files\spil_driver o Success. New file.
-G Deviee 13:33:35_ €55 TNFO: mec_generated_files\spil_driver h Success. New file.
O] G PICIZIMIOGAGRLO3S 13:33:35 €60 INFO: moc_generated_files\spil_types.h Success. New file.
| o ot aon o o it e MO e T
@ 8 %"mp'ler-r“‘d"a‘” ) ) 13:33:3¢.315 INFG: Generation complete (total time: 1288 milliseconds)
¢ i XCSZ(V_L‘H} [C-\Prcg(amF\_\es(xﬂﬁ)wmmp\adl\vl-%\bm] 13-33-3¢_31¢ e
i Production Image: Optimization: 13:33:36.31€¢  INFO: Genmeration complete.
=+ Memary ) 13:33:3¢.357  INFO: Saved configuration to file C:\Users\Public\cecPIC32toolsDaylCode\pic32MM_ADC ¥\pic3ZMM_ADC.me3
€D Uszge Symbals disabled. Click to enable Load Symbols. 13:34:18.387  INFO: Libraries defined in the configuration:
(5 Data 8132 (0x2000) bytes 13:34:18.387  INFO: com_microchip mee mikroEClickLibrary MikroEClickLibrary vl.0.2€
(& Program 65536 (0x10000) bytes 13:34:18.587 INFO- com.microchip. mee.meulé MeuléPeripherallibrary vl 45
=14 Debug Toal 13:34:18.588 INFO- com.microchip.mee . foundationservices.library. FoundationServicesLibrary vi.1.23
Debs'aptte’ Kits (PKOEB): BLUR 171271421 v 13:34:22.225  INFO: Loaded configuration from file C:\Users\Public\cecPIC32toolsDaylCode\pic32MM_ADC X\pic32MM_ADC.mc3
= ig )eDug U
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IoT Development Tools for PIC32
ADC click Project — MPLAB Code Configurator

B3 MPLAB X IDE v4.05 - pic32MM_ADC : pic32MM_ADC - X

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help Search (cHl+1)
e P32 ADC AT W PR B rowwer

5]

Projects x| Files | Services | (== o || StartPage x| SystemModule x| PinModule x| IntemuptModue x| ADC = [ VI[=)(E) | Pin Manager: Package View = =]
=] z =
&
. S 5 &
= Header Fies || Information | Canfiguration | Advanced Settings | -
(g MCC Generated Files L [l =
.@ adc.h Description w% B
P . & 3
ADC Click is an accessory board in mikroBUS form factor. It includes a L4 R
adc_example.h v 1 les ae @ s ZpEfE2EizH e ]
12-bit Analog-to-Digital Converter (ADC) MCP3204 that features 50k L 4 = W o o - a foSs o
exceptions.h i !
interrupt, manzger.h samples/second, 4 input channels and low-power consumption O ® [ ] N [ |
- (500nA typical standby, 2pA max). ¥ 36 35 34 33 32 31 30 29 28
mec.h RrE2[]1 zr[|re13
in_manager.h
pin_manag rea| |2 . 26[|re12
spil_driver.h
apid_typesh reo[]3 zs[Jre11
Important Files Re1[ 4 M 24 |rBin
Linker Files rez[]s ICROCHIP .5
Source Files
vss [l 6 22 [l vesp
& main.c PIC32MMO0064GPLO36
MCC Generated Files Product Page ra2[ ] 21[]res
adc.c ckolJs 20[|res
I adc_example.c https://shop.mikroe.com/click/mixed-signal/adc Rgajg 19[ RBY[SDO1
- IF exceptions.c W 11 12 13 14 15 16 17 18 I
& interrupt_manager.c mimininininininin
] mece T EFEREEE B
X = - -]
+ ] pin_manager.c ] a $
=
& u spil dnver.c Output - MPLAB® Code Configurator x | Wotifications [MCC] | Pin Manager: Grid View =
[ Ubraries = =
ﬁ Loadables 13:33-35_651 B e -
13:33:35.651  INFO: Generation Results
12:33-35 652 INFO: Fhddddddbdd bbb bbbk b bbb bbb bbb bbbk bbbk bk
13:33:35_65¢  INFO: main.c Success. New file.
13:33:35.657  INFO: mcc_generated_filesiade.c Success. New file.
13:33:35.657  INFO: mcc_generated_filesiade.h Success. New file.
13:33:35.657  INFO: mcc_generated_files\adc_example c Success. New file.
13:33:35.657  INFO: mcc_generated_files\adc_example h Success. New file.
13:33:35.657  INFO: mcc_generated_files\exceptions.c Success. New file.
13:33:35.658  INFO: mcc_generated_files\exceptions.h Success. New file.
13:33:35.658  INFO: mcc_generated_files\interrupt_manager.c Success. New file.
13:33:35.658  INFO: mcc_generated_files\interrupt_manager h Success. New file.
13:33:35.658  INFO: mcc_generated_filesimcc.c Success. New file.
o ADC <[ Waviga [ VersionsMcc] | o || 13:33:35.655  INFO: mec_generated filesimee.h Success. Mew file.
7 TP o 70 13:33:35.653  INFO: mcc_generated_files\pin_manager.c Success. New file.
5 a0 - ) ) “ 13:33:35_ €55 TNFO: mec_generated_files\pin_manager h Success. New file.
@l Praject Type: Application - Configuration: pic32MM_ADC 13:33:35 €55 TNFO: mec_generated_files\spil_driver o Success. New file.
-G Deviee 13:33:35_ €55 TNFO: mec_generated_files\spil_driver h Success. New file.
O] G PICIZIMIOGAGRLO3S 13:33:35.660  INFO: mcc_generated_files\spil_types.h Success. New file.
f 8| Checksum: Blank, no code loaded 13:33-36.315  INFO: 4 hbdddddd bbb b bbb bk b kbbb b B bbb bbbk bbb bk bk
— | = Compiler Toclchain ) ) 13:33:3¢.315  INFO: Generation complete (total time: 1288 millissconds)
@ B %32 (v1.44) [C: Program Fies (x38)\Microchipe32\v 1. 44'pin] 13:33-3¢_31¢ THFQ: bk d dAA kb k bk kb d ko k kA kA k& Ak kA ARk
G Production Image: Optimization: 13:33:3¢.31¢ INFO: Generation complete.
£+ Memary ) 13:33:3¢.357 INFG: Saved configuration to file C:\Users\FubliclcecPIC32toolsDaylCode\pic3ZMM_ADC X\pic32MM_ADC me3
€D Usage Symbols disabled. Click to enable Load Symbois. 13:34:18.587 INFO: Libraries defined in the configuration:
(& Data 8192 (x2000) bytes 13:34:18.587 INFO- com.microchip mee.mikroEClickLibrary MikroEClickLibrary vl.0.2€
(& Program 65536 (0x10000) bytes 13:34:18.587 INFO- com.microchip. mee.meulé MeuléPeripherallibrary vl 45
=14 Debug Toal 13:34:18.588 INFO- com.microchip.mee . foundationservices.library. FoundationServicesLibrary vi.1.23
?DSE:ET Kits (PKOEB): BLUR 171271421 - 13:34:22.225  INFO: Loaded configuration from file C:\Users\Public\cecPIC32toolsDaylCode\pic32MM_ADC X\pic32MM_ADC.mc3
= ig )eDug U
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IoT Development Tools for PIC32
ADC click Project — MPLAB Code Configurator

B3 MPLAB X IDE v4.05 - pic32MM_ADC : pic32MM_ADC - X

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help Q- Search (cti+
D@ o AT W PR T OB 0000 @t @ 94E L@ @ foowod @ o

Projects | Files | Services | Resource Management [MCC] x | 2| ..2d @ spit driverc x| SystemModue x| PinModue x| InteruptModue x| UART2 x| (X 1(x)(D) | Pin Manager: Package View x| o
N —— = PN
Project Resources | Generate | Import.. | Export UART2 -IEE) %
v System p——— = =
| =
Interrupt Module | 465 Easy Setup | =] Registers | 2 RE &
Hardware Settings i 2T 5 5 E z = = T
Pin Module EpeNsas 4l
System Module Enable UART o LILILIT ENEOEOO
¥ Libraries Clock Source PBCLK - rez[ 1 3635 34 3323 30288 e
. )
Foundation Services Baud Rate | o800 - | errer Rete = 0000 res| ]2 . as[]rerz
¥ Peripherals ] reo[]3 zs[Jre11
[=1 UARTZ [PIC24 / dsPIC33 / PIC32MM MCUs by Microchip Technology, Inc] Parity - Ret[ 4 24 |rBin
£, 5PI1 [Foundation Services Library by Microchip Technology, Inc] Data Bits rez[ s IUIICHOCHIF 23=Vdd
¥ Mikro-E Clicks ) sl 22 vea
Stop Bits Y H° pic32MM0064GPLOZ6 "
> Wixed-Signal rez[]7 21 res
oncanet [ ] oo ol
[] Enable UART Interrupts real g 18[]regispot
Device Resources 1 10 11 12 13 14 15 16 17 18
[ ~|| Software Settings 101 “ mimiminin
'ocuments §§<<;UWWWW
T EEBODEESE
PIC32MMO064GPLO36 Product Page Redirect Printf to UART - a4 2 8 =
¥ Peripherals Output rVariahlﬁ r(allstack T Breakpoints T Notifications [MCC] T Pin Manager: Grid View XI Simple Serial Port Terminal ] =]
> SgAnc Package: | GFM36 |v‘ ‘ Pin No: 33‘34‘7‘a|1o|11 35|36|1|2|9|15|16‘17‘18‘19‘24‘25‘26 27‘23|29 3|4|5|14|zo|21 i
» —CDAC
’; PortA¥ PortB ¥ PortC¥
» PRI
Module Function | Direction |0 | 1|23 (4|9 |0|1|2(3|4|5[6 7 8|9 10/11]12(13/14(15(0|1[2|3 |89
» [ CRC
CLKO tput 1
» Jlil Comparator . i &
. osc1 input 1]
0sco output
» oscw ?
R REFCLKI input B
N REFCLKO output B
= 505C1 input B
pic32MM_ADC - | _meon <) -Mavigator | Versions [MCC] x| 5| s0sCo output B
Versions R R input CRECREC] R R R R GG G A A A A A O
» MPLAB® Code Configurator (Plugin) v3.45.1 - GPIO sutput KRN BElElalhBEEalaE s EaaElE BElEE B BB
¥ Libraries SCK1 output ﬂ
¥ Microchip Technology, Inc. DIt input ]
v P w
Microcontrollers and Peripherals 1 SDO1 output ﬂ
» PIC10/ PICT2 / PIC16 / PIC18 MCUs (v1.55) 551 output a
» :
PIC24 / dsPIC33 / PIC3ZMM MCUs (v1.45) U2CTS Tt e I & wlalelEEwEEw s
» PIC32MX MCUs (v1.35)
s (v1.35) ARy |URTS output CRECEEC] CRCRICRICRNC] (] GGG i}
¥ Software
b £-bit Bootioader Library (1220) UzRX input OB CRICRECREC RN ] GGG GO -]
-bit Bootloader Library (v2.2.
i v 1 uatx output '8 'h CRICRICRIC RN ] O] ] )
pic32MM_ADC (Buid, Load, ...) | debugger halted @ 109:1 |ms
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IoT Development Tools for PIC32
ADC click Project — MPLAB Code Configurator

Secticon: Driwver RFIs
xy
uintlé_t ADC getConversionCHO (void) {
return ADC get rersionResult (ADC_CHO, SINGLE) ;

}
uintlé_t AED ConwversionCHL (woid) {
return ADC getConversionResult (ADC_CHL, SINGLE) :

}

uintlé t ADC getlons

raionCH2 (woid) {

return ADC ge rersionResult (ADC_CH2, SINGLE) ;
}
uintlé_t AD C r3iconCH3 (woid) {
return ADC getConversionResult (RDC CH3, SINGLE) :
}
uintlé_t ADC getConversionResult (uintd_t channel, uincd_t input_mode) {
if [Tadc_:Ln:Lt:Lal:Lzed) {
ADC initializeClick();
}
uint? t readDatal[3]:
uintlé_t configBits = 0x0400 | (input_mode << %) | (channel << @);
uintlé_t conversionBesult:
ADC startConversioni() :
readData[0] = spil_ esxchangeByte (configBits >» &)
readData[l] = spil_exchangeByte (configBits); Jo \\\\\\\\'\’\\\
readDatal[2] = spil_exchangeByte (0x00): ~ 1‘ C19
ADC stopConversion(): ‘:‘ R35
conversionResult = ((uintlé_t)readData[l]) << 2 | readDatal[2]:;
return conversionResult;
}
void ADC initializeClick(woid) { )
spil_master_ open (ADC_CLICE) : ' czsi
LATBlits.LATBO = 1;
adc_initialized = 1:
}
void ADC_startConversion(woid) {
LATBlits.LATRO = 0
s _ delay us(C5_DELAY);
}
void ADC stopConversion (woid) {
LATBRits.LATRBO = 1;
}
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IoT Development Tools for PIC32
ADC click Project — MPLAB Code Configurator

B3 MPLAB X IDE v4.05 - pic32MM_ADC : pic32MM_ADC - X

File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help [Q- sewrchcols) |
FEES DE e T bR T Q6 o © ) fevoomoved] & vomeor

: : 5 T
Projects x| Files | Services | (== 2| ..ge @) dFinish Debugger Session (Shift+F5) i c o [ vartz.c x| [ spiddriver.c x| SystemModde... (4] ¥](=)(T) | Pin Manager: Package View = =
- pic32MM_ADC 2 2
=63 p A Sowrce | History |[@ R -8 QRSB P LB |0 0|8 2@ H I
B Header Files oo =
£ MCC Generated Files 101 L =
% adch 102 IUS UARTZ_StatusGet (void) =
ade_example.h 103 =4
@ tions.h . ‘2 £ g z 3
exceptions. 104 return T A g 3
interrupt_manager.h 105 ) P =
h FoEdLoEFgl
mee. 106 = Q X5 &Y=
pin_manager.h 107 [ void _mon_pute(char c) { o LI WEECTO
T spil_driver.h . iy 36 35 34 33 32 31 30 29 ZSZTE i
1] spil_types.h & while (U25TAbits. TRMI == 0) ;
@ vartzh oo . B rea[_]2 . 26[_|re12
(& 1mportant Fies 111 reo[]3 zs[|re11
- Linker Files 1z Ly re1 14 za[|reia
Source Fil M
@ou::inljs 13 rea[ s ICROCHIP 23=vdd
- - 114 [
= . - vss [l 6 22 [l veap -
{e) MCC Generated Fies 115 T £ = PIC32MMO0064GPLO36
& ade.c i raz[]7 21 ree
] adc_example.c 117 cLko[ s 20[[res
tions. v
&) exceptions.c Rrea[]s 19[|reg|spoi
E] intemupt_manager.c < > 10 11 12 13 14 15 16 17 18
&) meec & > O _ponpute * minl=l=Inininlnls] !
a
pin_menager.c Output | Variables | Call Stack | Breakpoints | Notifications [MCC] | Pin Manager: Grid View | Simple Serial Port Terminal x | =]
spil_driver.c The CHU conversion result is: 2680 &
uartd.c ® The CHO conversion result is: 2555
[ Ubraries 5{ The CHO conversion result is: 2481
ﬁ Loadables The CHO conversion result is: 2440
The CHO conversion result is: 2387
The CHO conversion result is: 2323
The CHO conversion result is: 2242
° |The CHO conversion result is: 2146
B The CHO conversion result is: 2060
The CHO conversion result is: 2019
The CHO conversion result is: 1988
The CHO conversion result is: 1914
The CHO conversion result is: 1828
pic32MM_ADC - | _mon <) - Naviga [ Versions [MCC] x| = The CHO conversion result is: 1781
Versi The CHO conversion result is: 1744
ersions The CHO conversion result is: 1695
» MPLAB® Code Configurator (Plugin) v345.1 - The CHO conversion result is: 1633
v Lib The CHO conversion result is: 1604
oranes The CHO conversion result is: 1554
¥ Microchip Technology, Inc. The CHO conversion result is: 1470
¥ Microcontrollers and Peripherals - The CHO conversion result is: 1378
The CHO conversion result is: 1320
» PIC10/ PIC12 / PIC16 / PIC18 MCUs (v1.55) The CHO conversion result is: 1281
¥ PIC24 / dsPIC33 / PIC32MM MCUs (v1.45) The CHO conversion result is: 1227
b PIC32MY MCUs (v1.35) The CHO conversion result is: 1176
The CHO conversion result is: 1146
¥ Software Tn o
¥ 8-bit Boatloader Library (v2.2.0) Disconnected | | Baud:9600 CharWidth:8 StopBits:l Parity:None/Off Port:COM7
pic32MM_ADC (Buid, Load, ...) | debugger halted @ 109:1 |ms
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IoT Development Tools for PIC32
Double click — DAC click Project
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1

. WREE 5 "] VCC MOTE: 4.096V reference can be used only when
™ 5% power supply is provided to the board
vee VCCREF 3L, |4.096V
R3
a2 WCC
& PWR REF1
& 1. ,
R1 VES
= "~ WCC-REF — 2 .
100
MCFP1541 .
MEC g2
| -
+33 1 +5V
AN P
w  CE# g:-r I:; CM2
N_SCK ] oy T
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ﬂcﬁ e SCK  VREF R2
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IoT Development Tools for PIC32
Double click — DAC click Project

B3 MPLAB X IDE v4.05 - pic32MM_DAC : PIC32MM_DAC - X

File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help Q- Search (Ctrl+1)

PSS D@ e VT -W-D-R-R QR T B enwor
Projects | Files | Resource Management [MCC] x | o || StartPage x| MPLABXStore x | Bmainc x| PinModue x| SystemModue x| InterruptModie x| DAC [A (=)@ Pin Manager: Package View = | o
B =
Project Resources | Generate | Import.. | Export J Information | Configuration | Advanced Settings | o z 8
System Module 1 2 = J<> = = %
¥ Libraries Description § a g g g & g ﬁ e
. . DAC Click is an accessory board in mikroBUS form factor. It includes a ° [HEE]E] |S]=E]E]
¥ Foundation Services I 12-bit Digital-to-Analog Converter MCP4921 that features an optional 36 35 34 33 32 371 30 2% 28
¥ Peripherals 2« buffered output and SPI interface. Re2[]1 27 []re13
£, 5PI1 [Foundation Services Library by Microchip Technology, Inc] X re3| |2 - 26 |re12
¥ Mikro-E Clicks reof 3 as[re1t
¥ Wixed-Signal ret[4 24[|rato
s all s MICROCHIP 23=Wd
= s [ 6 22 [l vea
’ % = PIC32ZMMO064GPLO36 i
Device Resources @ | - raz[ )7 21[[reg
¥ Mixed-Signal 1 ciko[ ]e 20[Jrea
—J —
3 ACcurrent Product Page . UTEU  UCC4.096y 2@ re4[ ]9 15[ resispg
10 11 12 13 14 15 16 17 18
{3 apc https://shop.mikroe.com/click/mixed-signal/dac DAcc“Gk 1] “ | miminimin|
i ance $E7 552888
= o B W W ;N @
f3 apc3 fi a8 | A
| -
{7 Ammeter — tm 09 - =
foacs Output - MPLAB® Code Configurator | Hotifications [MCC] | Pin Manager: Grid View x | o
& DigiPot v Fa(l(age:|QfN35 |v| Pin No: 33‘34‘7‘8|10|11 35|36|1|2 9|15|15‘17‘18‘19‘24‘25‘26‘27‘28|29 3|4|5|14|20|2|
pic32MM_DAC - Dashboard = | Navigator | Versions [MCC] | 5] Port A ¥ PortB ¥ Port C¥
& ] PIC32MM_DAC . .
5 9 project Type: Application - Configuration: FICS2MM DAC Module Function | Direction |0 | 1|23 (4|9 |0|1|2(3|4|5[6 7 8|9 10/11]12(13/14(15(0|1[2|3 |89
E|E. g“@ DAC ncs output ma B I I I T I I O O O - - - - - - G G B B
PIC32MMO0ESGRLO36 -
- 4] Checksum: Blank, no code loaded o | input B & B J4
Compier Toolchain PGDx input il a -1
' XC32 (v1.44) [C:\Program Files (x86)\Microchip\xc32\v 1.44pbin] -
-..qf’ Production Tmage: Optimization: CLKI U B B2 RB15/PWM
- Memory CLKO sutput a /
=[5 Data 8192 (0x2000) bytes e . . /RB1 RA1/INT
: % ] RBO RB10/RX
Data Used: 448 (0x1C0) Free: 7744 (0x1£40) 0sCOo output
-3 Program 65536 (0x10000) bytes osc Y P - = RB8 RB11/TX
5% ;
] /
Program Used: 10080 (0x2760) Free: 55456 (0xD8AD) REFCLKO output B O/RB14 RC1/SCL
54§ Debug Tool . SI/R A
- Starter Kits (PKOB): BUR 171271421 soscl U i B9 RC2/SD
Debug Resources 508C0 output B 3V +5V
.~ ProgramBP Used: 0 Free: 4 -
O Data BP Used: 0 Free: 2 R e input K] R R R R A A A A SND ) GND
SDE;BCTM?BR}N“SUWH GPIO output ‘mEa B I I I I I I I O O O - - - - - - G G B B g“lsrg
“00 Unlimited B (S\V): No Support
SCK1 output a8
sDi input
SPIT Y 2 é
SDO1 output a8
551 output a
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IoT Development Tools for PIC32
Double click — DAC click Project — Delay Function

o ok
J/% CORE TIMER DELAY FUNCTION

Jf* WRITTEN BY FEED EADY

Jf* NG USB SUPPORT IN THIS VERSION

Sf* COMPILED USING ¥C32 wl.44 - MPLABE w4.05

S4% LAST UPDATE 0171072012

FfY NOTES:

lI."ll."J..l.J.J.J.J.J.J.J..I.J.J.J.J.J.J..I.J.J.J.J.J.J.J..I.J.J.J.J.J.J..I.J.J.J.J.J.J.J..I.J.J.J.J.J.J..I.J.J.J.J.J.J.J..I.J.J.J.J.

#ifndef CORETIMEECELAY H
#define CORETIMERDELAY H

$ifdef _ cplusplus
extern "C" |

#endif

void ctDelayms (uintlé t ms):

#define GetSystemClock() 24000000TL
#define GetPeripheralllock() 24000000TL
#define CoreTicksPerMs (GetSystemClock() / 2000

$ifdef _ cplusplus
}
#endif

#endif /* CORETIMERDELRY H */

DesigniNews 23

25
46
17
48
15
50
51
52
53
54
33
S5€
57

58

#include "mcc _generated files/mcc.h™
#include <cpldsfs.h>
#include <sysfattriks.h>
#include "corsTimerDelay.h”
lI."lll".l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l..l.
S /% M5 DELAY
lI."ll."J.J.J..I.J.J.J.J.J.J.J..I.J.J.J.J.J.J.J..I.J.J.J.J.J.J.J..I.J.J.J.J.J.J.J..I.J.J.J.J.J.J.J..I.J.J.J.J.J.J.J..I.J.J.J.J.
void ctDelayms (uintlé_t ms)
{
uint3i2 t msDelaylime, currentTickCnt:
currentTickCnt = _CF0_GET _COUNT () »
msDelayTime = (CoreTicksPerMs * m3) + currentTickCnt;
while ({_CFO0_GET COUNT()) < msDelayTime):

)

oF

ol

Bdehis
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24
25
2€
27
28
25
20
21
22
22
24
25
€
a7
28
25
40
41
42
42
44
a5
4E
a7
48

#include "mcc.h”
#include "[J

#include "DAC sxampls
#include <s3tdic.h
vold (void)

IoT Development Tools for PIC32
Double click — DAC click Project —

{
flocat woltage = 0;
uintlé t dacVoltage:
("Ramping ocur voltags

while {voltage < 3){

dacVoltage = (uintlé_t) ((40%c*voltage)/3.3);

{dacVoltage) ;
(1) :
voltage += 0.1;
}

("Ramping our voltage

while (voltage > 0)

dacVoltage = (uintlé_t) (({40%a*voltage)/f3.3):

(dacVoltage) ;
(1) :
voltage -= 0.1;
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