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dsPIC33C Peripheljal Deep Dive
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dsPIC33C Peripheral
Deep Dive

This class presents deep-dive
information on the
architecture, setup,
demonstration and pitfalls of
the most common dsPIC33C
peripherals. (Jan 2023)

MicrocHIR

PIC

MCC Melody API
Reference for PIC®
MCUs

MCC Melody components are
the collective name for the
provided libraries, drivers,
Peripheral Libraries (PLIBs)
and Hardware Initializers
(HWIs). For select
components, the MCC Melody
API references now include a
"How to use the ...” sections,
which are a series of use
cases. (Jan 2023)
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{#H Curiosity Nano
EaEiTREEmIR
BEHE

TEERRETESRE
Curiosity Mano MESEs,

1
1

Rapid Prototyping
with the Curiosity
Nano Platform

This course will help you to
get the most out of the
Curiosity Nano development
platform. (Nov 2021)

7 min

n

83 min https'//mum|CI'0Ch|pC0m
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PIC1001:R%2

HRENESEE MCC(MPLAB Code Configurator) 2 EZE4 2 MR, FE5 A APPOERIR, i A PIMESRA Fik i - EFAEILIEBESEFENPIMES T
ik, REIRFTFAIMCU 8/16/32-bit il 1T HI 8.

APPOAEE R A S 1 PIC24FJ128GB106 16-bit MCU, M4 ;12 = EIEEL dsPIC33CK256MP506 (APP041-3 PIMIZZR F i) 7 L5, REEWEER MCCER

EELREH T —AEREARENAFRE.
FEREE 4560 E1TRBFREER.

PIC1001-Melody:R 2 NEW

RENTEE MCC(MPLAB Code Configurator) Melody B EZE4 2 19 EEEESZ = (Driver) & FiE & = E Peripheral Library(PLIB) 532, ;22 %FH APP041
E5%1R, TR %A dsPIC33CK 16-bit MCU, ii5| A PIMEA 7R #IS - ERBILGEEEEFENPIMES TR, REIRFTFEAIMCU 8/16/32-bit fli%HzE.
APPOMERIRLEEAE 7 PIC24FJ128GB106 16-bit MCU, M AEEE = HE 20 dsPIC33CK256MP506 (APP041-3 PIMiE 4 FiR) 7 L8, RE2EFN{E{EFH MCC
Melody £ EE4R 28 7T —EEREBREMNAFEE.

FEEH 14568 E17TEFIREER.

https://www.microchip.com.tw/modules/tadnews/page.php?ncsn=2&nsn=222#PageTab8
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dsPIC33CK - DSC

Digital Signal Controllers



Microchip MCUFE}H

32-bit SAM
Microprocessors

dsPIC
Digital Signal 32-bit PIC &

Controllers SAM MCUs

8-bit PIC 16-bit PIC
& AVR MCUs MCUs

EmZixk

c\ MICROCHIP
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16-bits £, \ZERES

: Mlcrochlp 16-bits PIC/dsPIC® MCU 215 #5254 (Harvard)
HEEIGLEREIR ERECIERE S B A LAY R HE.

- B ELIBREE PR Ry24-bits, F: X F(16M Bytes
- Erlar R BERy16-bits, £ K Z(64K Bytes
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16-bits MCU /5 B [E

16-bit Core

PIC24F 16 MIPS

dsPIC33E and PIC24E 70 MIPS.

dsPIC33C 100 MIPS, dual core options

16-bit 16 x 16 Barrel
ALU Register Shifter

17 x 17 JTAG Address
MPY & EMU Generation

Waveform Control
MCISMPS PWM MCCP,
SCCP, IC/OC

MEMORY BUS

512 B-96 KB RAM

Up To 24 KB PRAM With ECC

4-1024 KB Flash
ECC Flash

Dual-Partition with Live Update

10 Ch. DMA

PERIPHERAL BUS

S

Xib
LC, P
PPS

Wired Communication
USB. CAN FD, UART,
SPI, FC, LIN

Vv

Secure Data
Crypfo Engine, RNG
Key Storage, OTP

(&

User Interface
Segment LCD,Graphics,
CTMU

Flash OTP Security

Clocks and Timers

16/32-bit Timers, RTCC,

Clock, Calendar

VAN

Safety and Monitoring
CRC, ECC, Class B,
DMT. WDT, SFRs

@ MICROCHIP
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24-Bits

0x000000
0x000004

|

O0x0001FE
0x000200

AN

Ox00XXFE

AN

A\ 4

0x800000

N

y

OXFFFFFE

Reset Address
Interrupt Table

Alternate
Interrupt Table

User
Program Memory

Device
Configuration

Unimplemented

Configuration

Reserved

P

Reset Address

Interrupt Vector Table (IVT)
PIC24/dsPIC30F/dsPIC33F provide two IVTs for
different situation.
dsPIC33E own lots of interrupt source,
so only provide one IVT.

Application Code put here.

Configuration Bits
Important Setting for MCU,
Like System clock, WDT, Debug Interface, etc..

Executive Code Memory, Calibration Data, OTP
Memory, DEV ID, etc..

Program Memory Mapping @dsPIC33CK64MC105

© 2024 Microchip Technology Inc. and its subsidiaries
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The 8K byte area
is referred as the
near data space.

The 64K byte area
is referred as the
far data space.

Brtan e A s E

16-Bits
>A ...... T
o SFR S
e |  OxOFFF e
TR
S 3
C 0x1001
©
Qx X Data (4K)
©
S v OxIFFF
0x2001
| Y Data (4K)
Ox2FFF

rerrereeeeeeeeeas Gosoet

T Unimplemented
..................... LA
£ 1 0x8001
m —
oz
a =
S v
I Y......OXFFFE

© 2024 Microchip Technology Inc. and its subsidiaries

The first 4K bytes are primarily occupied
with Special Function Registers (SFRs).

X Data, Y Data area only for DSP Engine
For Dual Access Operation.

All Data is X Data area for PIC24 series.

0x8000 ~ OxFFFF is mapping area for PSV
use

Data Memory Mapping @dsPIC33CK64MC105
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dsPIC33C

Fosc
Fcy

PC

SHITIAE

-

T = B 225 Clock 52— s 45 EH

Tcy
PC PC+2 PC+4
Execute INST (PC-2)
Fetch INST (PC) Execute INST (PC)
Fetch INST (PC+2) Execute INST (PC+2)

Fetch INST (PC+4)
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dsPIC33 DSCs and PIC24 MCUs — 5&7H

dsPIC33 / PIC24

X I D E Specialized Peripherals I:I:INE‘IELIDRiTEIR
vv

-
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dsPIC33 DSCs / PIC24 MCUs - 7815

* dsPIC33 = High-Performance, Real-Time Control

Motor Control Digital Power General High- Low Power
*  Robust and General High-Performance Embedded Designs zer;ormggc_e&
*  Reliable operations in extreme conditions (150°C), AEC Q100 Grade 0 oa us? i

*  Advanced sensor interfacing, real-time control, touch and general high-
performance designs in automotive and industrial
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*  Motor Control

*  Market leader in high efficiency and performance motor control
¢ Simplifying motor control with motorBench® Development Suite

(
(\
e\;;.

* Digital Power
*  Market leader in >300W power supplies
. Automotive expansion in DC/DC, OBC, wireless power, USB PD
*  Large momentum for wireless power: automotive, appliance, tools
*  Simplifying digital power with PowerSmart™ Development Suite

MicRoOCHIP
PIC24F MCUs

R R RN NR

* PIC24F = Low Cost, Low Power, High Memory
*  Low-cost, low-power families with more memory and faster peripherals
*  Stayin the PIC® ecosystem! - Easy migration from 8-bit PIC MCUs

* Functional Safety with dsPIC33 DSCs and PIC24 MCUs
. Certified Functional Safety Solution for ISO 26262, IEC 61508, IEC 60730

©06

Embedded Functional AUTOSAR Software
Security Safety & Tools

* Automotive Ecosystem for dsPIC33C DSCs : i
- AUTOSAR, MCAL Drivers and Tools MPLAB MPLAB m MPLAB

CODE

*  Embedded Security with dsPIC33 DSCs and PIC24 MCUs
*  dsPIC33C MPT Secure DSCs and dsPIC33A DSCs with integrated subsystem
*  Robust security together with ATECC608/TA100

CONFIGURATOR X IDE COMBILER ICD4
—_ - _ -

°

MICROCHIP
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dsPIC33 DSC &2

Increasing Performance and Integration with each generation

dsPIC33F dsPIC33E dsPIC33C dsPIC33A

e 40 MHz e 70 MHz e 100 MHz e 200+ MHz
e Single core e Single core e Single/dual cores e Single/dual cores
¢ Flexible PWMs e Improved PWMs e Improved PWMs e 32-bit math operations, DP-FPU
e Multiple S/H 10-bit ADC e 12-bit ADC e 3.5 Msps ADCs e Faster ADCs & Op-Amp
e 16— 256 KB Flash e Integrated Op-Amps e Integrated PGAs ¢ Functional Safety and Security
e 32 -512 KB Flash * Functional safety e Step up from dsPIC33C/E
* 5x5 mm package e 4x4 mm package e Backwards compatibility

As performance requirements increase, dsPIC33A DSCs provide a next step up in performance while preserving legacy code
and ecosystem. The dsPIC33A DSCs offer common peripherals and look and feel to the older dsPIC33 generations and provide
an easy migration path forward and still maintain low latency real-time control

dsPIC33 Core Performance (CoreMark)
1000

600
500
93 145 208
A —
0 (————————————————| e — |

dsPIC33F dsPIC33E dsPIC33C dsPIC33A

@ MICROCHIP
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SR FHAIMCU - dsPIC33CK64MC105

dsPIC33C Core 100 MIPS e
Encoder Interface (QEI) - 1
- —JU([E-JY —

MEMORY BUS

32-64 KB 8 KB RAM 4-Channel
ECC Flash MBIST MDA

Backup Capless
0sC LDO

Operating Voltage: 3.0-3.6V

Operating Temperature: -40°C to 150°C

PERIPHERAL BUS

Peripheral Pin Select (PPS)

MICROCHIP
dsPIC33CK64MC105

M

AEC-Q100 Grade 0 Qualification

28-pin: SSOP, uQFN (4 x4 mm, 6 x 6 mm)
36-pin: uQFN (5 x 5 mm)
48-pin: uQFN (6 x 6 mm), TQFP (7 x 7 mm)

@ MICROCHIP
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Microchip B T B

® O

DISCOVER CONFIGURE DEVELOP
SaRoet System Init. IDEs, Compilers
Feature Application Dy:vice Inilt. Example gode

Software

Peripheral Init. Software Stacks

[pLsc] i

MPLAB]|
DISCOVER CONFIGURATOR Fornamune X IDE  [SUESSYEN
- - -— W -
MPLAB ’ ‘
HARMONY
v

https://www.microchip.com/en-us/tools-resources

O

DEBUG

Evaluation Boards
Debuggers
Data Visualizer

(MPLAE BB (MPLAB |
ICE4 SNAP
‘\v/' v
MPLAB | BB MPLAB
PiCxrS DRALA
MPLAB
IcCD5S5
v

© 2024 Microchip Technology Inc. and its subsidiaries

QUALIFY PRODUCTION
Functional Safety Programmers

Code Profiling Prog. Center

Code Coverage Third Party

MISRA Check

.sw Softiog
Systems

(apLig

ANACYSIS IPE
- -
@ MICROCHIP


https://www.microchip.com/en-us/tools-resources

Mlcrochlp FHE T E

WEEEATR

23 microchip.corm

]
b

M\ Tools and Resources | Microch

~N

Log in to myMicrochip to access tools and benefits. Sign up in just one minute.

@ MICRDCHIP All v Enter keyword, item, model or part # n g My Account v QS0.00

PRODUCTS SOLUTIONS : OOLS AND RESOURCEﬁi UPPORT EDUCATION ABOUT ORDER NOW

Browse All Tools and Resources

Reference Designs

Search and Discover

Configure

Develop

Feedback

Debug

Evaluation Boards

Qualify

Production

Documentation

Archives

Last Chance Deals

@ MICROCHIP
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F& FHERAG 2B
MPLAB® X / MPLAB Xpress IDE IDE FIAEE AR EE 22 Y [
-
MPLAB® XC Compilers MCC % 3B [E
EREREE
MPLAB Code Configurator (MCC) E A R R RERG e
—— %E%ﬂ*iﬁ&*i }ﬁl‘i\E;
@ Y e TS E!]IDEH
MCC MCC MPLAB
Melody Classic Harmony S TEH%E
- A A SRR RS R EROE  WRTE
FA PR S 2 AR
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MPLAB MPLAB,
X IDE 1T

CODE
COMPILER CONFIGURATOR

* MPLAB X IDE v6.20 https://www.microchip.com/mplab/mplab-x-ide

* MPLAB XC16 v2.10 https://www.microchip.com/mplab/compilers
* FFIDENEHH T &

7

* MPLAB® MCC v5.5.0

https://ww1l.microchip.com/downloads/aemDocuments/documents/DEV/ProductDocuments/SupportingCollateral/mcc-installer-5.5.0-windows.exe

 MPLAB® MCC Melody Libraries

* dsPIC33CK-MP DFP v1.11.346. (Device Family Pack)

ERREREE T HzE4S https://www.microchip.com/en-us/tools-resources/archives/mplab-ecosystem

@ MICROCHIP


https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/mplab/compilers
https://ww1.microchip.com/downloads/aemDocuments/documents/DEV/ProductDocuments/SupportingCollateral/mcc-installer-5.5.0-windows.exe
https://www.microchip.com/en-us/tools-resources/archives/mplab-ecosystem

MCC BESRANZE

# Setup — >

& Setup

License Agreement

Please read the following Licer
agreement before continuing

Copyright (C) [2012-202
subsidiaries (Microchip

You are permitted to usd
derivatives with Microch
agreement accompanying 1
your rights and obligati

MICROCHIE SOFTWARE END I
!

Do you accept this license?

- >
& Setup
# Setup — >
Installation Directory
# Setup — >
Regular Content Directo
SIS Completing the MCC Standalone Setup Wizard
Specify the path to popula
Installation Directory pecify g pap
MCT will typically expect Setup has finished installing MCC Standalone on your
computer.
Mote: If you are installing
you will run MCC with, it i
regular account's home di
Regular Content Directory
< Back Cancel

* C:\Program Files\Microchip\mcc\MccStandalone-5.5.0
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USB to I2C/UART Program/Debug/UART

e e

GNOUCC SCLSDA

dsPIC33CK Curiosity Nano

gz
,_ws_..___:ﬁ,.‘?‘%‘ cu1s S dsPIC33CKICH

G : 8 i : O
2000000000000
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https://www.microchip.com/en-us/development-tool/EV88G73A
https://www.microchip.com.tw/modules/tad_uploader/index.php?op=dlfile&cfsn=134&cat_sn=20&name=app_all_mcu_2023_resource.zip

dsPIC33CK Curiosity Nano& 8

- N#EEDebugger - [#FHdsPIC33CK64MC105
© T EFHENEZIMPLAB X IDEH - The High Performance 100 MHz
SRR RS - 64KB of ECC Flash and 8KB of RAM

© BIFGNEIETE(GRE)
« —{EZERg Al (DGI GPIO)
* J&#tCOM port (CDC) o —{Efr

+ USB {8
- BRJE AL
* MIC5353 LDOHDebuggerfZil
« 1.8-3.6v HaH EEE
T A HHERIAT 500 mA (RZ 35855 i X ATy HH BB BARR )

* —{ELED (=)
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APP-All MCU 2023 [Nz B

- 12C AP IHIHY
- 7NHfi IMU - BOSCH BMI323
- Lighting Sensor — Vishay HYVEML7700-TT
- Humidity sensor - BOSCH BME280
- JEE Sensor — Microchip MCP9808
- OLED Display - EE{1128 * 64

SPI JIHIHY

- DAC — Microchip MCP4921
2{l& WS2812B One-Wire Color LED

; m

11 MCP2221A EEESHR HJUART LK 12C 1 Ej##EH#A % USB FY4 1 IC
& ALPS [7JSKRHABEO10 7 [ [RS

[EEY
b—
H

--‘n"i&
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MERD B AGIDE ~ XC ~ MCC
MESEIFEAZEVB ~ USB
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1. BIEXMPLAB X IDE
E5EBHAAE --> $REIMPLAB X IDE v6.20% 35

%4 MPLAB X IDE v6.15 — O X

File Edit View Navigate Source Refactor Prodfction Debug Team¥ Wi H id",}Eér':I; (Ctri+1) ‘
:E] E % 9 & | S ‘jmm & M‘J;... M, D~ @ v = ﬁr L @ pe: 0x0| |oabsabdadcnovzc| :HowdoI?

[ Projects x| Files | nSfertPage x| B MPLABXStore x| (OGO

| _J A . prE x|

File Edit View Nawvigate Source Refactor Product

P —

PROJEGTS F____,}_
—

# Open Sample -r::l'

® Create New —_—

® Import Legacy
® Import Prebuilt

<] mpLAB ¥ IDE v6.15
<] MPLAB X IDE v6.20

i O
PEPS_5702
1526 PIN Check A account viewing.
526_PIN_Check
DE_v340_F1512

@ MPLAB X IPE v5.20

@ MPLAB X IPE v5.50

T—
(W Releaca Nntac —AREXOEER L2
s Output - Kits x| Search Results | Notifications =
p ET q Curiosity Board: dsPIC33CK€4MCl0S Curiosity Nano [SN: MC020023€02HIP0D003€0] &
v

a)
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2. HESEXC16 2L
#eTools --> Options

¥4 MPLAB X IDE v6.10

= X
File Edit View Navigate Source Refactor Production Debug@leam Tools Windbw Help qu Search (Ctrl+1)
apal=L Y »R-T-QB 2] Jlo 2 W [ oo roweor
[ Projects x| Services | Files o x| startpage x [ KitWindow x v

Analysis ; A%\ MicrocHIP

:'_ « DISCOVER | MY MPLAB® X IDE | WHAT'S NEW
Embedded i

Licenses MY MPLAB® X IDE

- el ” \ -  Projects Content Manager

P E ': E of software update alerts and easy software purchasing,

Tools Window

-t

Manage MNetwork Tools
Cl / CD Wizard._.

PROGRAMMING

I Templates

cles and White Papers

T DTDs and XML Schemas s

Plugins

|| Search Results Variables Output - Kits x|
Curiosity Board: dsPIC33CKE4MCL05 Curiosity Nano [SN: MC020023&0

Plugins Download

|

@ MICROCHIP



2. 1HEFIXC16EE 27
SAXC16 V215227

ﬁ Options

X

% E (L;lgl .’ ,FIJ[:; IJE @ Q, [Filter (Ctrl+F)

General Editor Fonts & Colors Keymap bedded | Team Appearance Plugins Miscellaneous

Generic Settings ~ Project Options || Build Tools §MISRA Chedk  Managed Tools  Suppressible Messages  Diagnostics  Other  MPLAE Data Visualizer

Toolchain:

pic-as (v2.36) [C:\Program Files\ A
pic-as (v2.40) [C:\Program Files

JType: KC18

Base Directory: |C:'Program Files\Microchipixc16'w 2, 10%bin

XC16 [v1.24}| [C.\,Drogr Files (»

C Compiler: C:\Program Files\Microchip'xc 164w 2. 10%pin\xc16-goc.exe
XC16 {v1.70) [C:\ProgramyFilesiv . Prog b pixc15Y binixcit-g
¥C32 (v4.21) [C:'Program Files\ | Assembler: C:Program Files\Microchipixc 16w 2, 10\bin'\xc 16-as.exe
VT A AN T iMem me - cil £y
£

Make Command: |C:\Program Files\Microchip\MPLABX \w6. 10\gnuBins\GnuWin32\binimake. exe
Add...

Add Custom Compiler...

Remove Default

i H XC16 (v2.10)[C:\ProgramFiles\Microchip\xc16\v2.10\bin

Scan for Build Tools

Export... Import... I Apply Cancel Help

@ MICROCHIP



3. HERRMCCELZE

#EETools --> Plugins

¥4 MPLAB X IDE v6.10
File Edit View Navigate Source Refactor Production Debug@leam Tools Windbw Help

6 o %

i AR Mgm SRS §

= X
[Q~ search (ctl+n)

< R @. 2 e - @ PC: 0x0| How do T2

Pro]ects X\ Services Files

igre x‘ Start Page x‘KotWindow x

Team Tools

t Projects

<No Project Open>

bootloader_sam_d20_SERCOM

SAMDZNgost

PROGRAMMING
CENTER

8 uart_bootloader_saMd20_xpro

INSTALL MORE
meuna!«ymv,'ouflot.
| Output - Kits x|
dsPIC33CKE4MCl0S Curiosity Nano [SN

|| Search Results Variables
|

Curiosity Board:

dr v

@ MICROCHIP

| LEARN & DISCOVER | MY MPLAB® X IDE | WHAT'S NEW

Analysis »
Embedded »

Licenses

MY MPLAB® X IDE

Content Manager
Packs

Manage Metwork Tools
Cl/CD Wizard...

ticrochip?
ow to enjoy the benefits of software update alerts and easy software purchasing,
and account viewing.

Templates

DTDs and XML Schemas

» Technical Articles and White Papers
» Buy Direct from Microchip
» Open Source 4 PIC

Plugins Download

Options

@ MICROCHIP



3. 1FESIMCCE 228t

FESIMCC v5.3. 78 B &l (Active)

|
ﬁ Plugins ==
1 «“ »”
’= “mcc
Updates (1) Available Plugins {(40) annlnadx{ Installed (3/209) ]mrlgL
» Sear::h:[MCC
/ &
Select  Mame Category Active
MPLAB® urator
[] MCC Content Manager MPLAE IDE (V]
Version: 5.5.0 ™
[[] MCC-Service-Provider-Plugin Uncategorized & | source: MPLAE X IDE v&.20
i3858 “MCC: Version 5.5.0”
[+ 1] . ersion o.o. Plugin Description
The MPLAE® Code Configurator (MOE) generates seamless easy to understand C code
that’s inserted into your project, It ena configures and utilizes a rich set of
peripherals across a select list of devices, It&integrated into MPLAE X (IDE) to provide
a very powerful and extremely easy to use dew ent platform.
System requirements W
Activate Deactivate Uninstall
Close Help
E
A8\ MicrocHIp

© 2024 Microchip Technology Inc. and its subsidiaries
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4.2 RESETZEFE[H]
RESET H [pf 4R

PKOB

ICSP

dsPIC33CK

© 2024 Microc

hip Technology Inc. and its su
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Ul - AVR

U10 - PIC18

U2 - MCU16
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4.3 RESETAHRE B R

SW2 - /RESET

L
RESET
33R  Res0603 33R \ Q 0 GND
\ = =
Ro6 —t \ = =
VDD (O™ N ™ ] GN. \ -1 1~ h
- SW2 0—1 > ¥ . S ——(C29 S —=—C30 CON2
22K SW<s SW-PB \ & | 47WF & | 470F 32
Res0603 22K \ = = ADS/SCL 2 1
\\ " T ADA/SDA 2 30
AREF
ICSPI * GND3 =
MCLR LB s s n e . \ ] , 13 2
VDD $——OVDD | \ SV O— e E_%EIT 11% =
GND 1CSP_PGD . ey i 75
PGD — e : V3G . =] +3V3 10 |3
Pﬁgf 6 28 | \ ——{ V.2 9 53
7 Cap 0805 4. 7uF | B -—| GNDI 8
NC §X  1csp swpio 4.7uF ! X GND2 .
NC I \ i VIN 7 22
' \ s 21
Header 8 2.54mm 90-Deg Hign I _ =
hvA4 | '\ Ardu A0 —2-2DY 9 | apyg 5 |20
. ! \ Ardy A1—2-8DL 10 1 g, 4 2
LEslb | : GND |\ Ardy A2 AAD2 11| o, 3 [18
1 RESET o ___ | \ — A AD3 12 " 17
1 - | _ \ Ardu_A3 -3 AD3 2 e
- Y , < Arduino_Analog | ‘. Ardu_Ad . A ADs 13 | AD4/SDA I 15—
: 1CSP PGD : \ Ardu_A5 2 ADS/SCL 1 0o |12
| \
> B ! Ardy RESET »/RESET
6 — 0 TTTTTTmTTmmeg R ARDUINO UNO REV3 SHELL
; ICSP_SWDIO N4
GND

Header 8 2.54mm 90-Deg
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4.4 RESETAHRR B IL

P13 - AVR RESET

Arduino Analog Signal

VDD
'a R.:G T
. AVR PDO
—AN\N\——O VDD - Ardu A0
AVR PEO -
47K Res0603 47K — ? Ardu Al
VR TDA Ardu A2
AVR PD5 — 5
I R PDI Ardu A3
Ai'ﬂ-’R 553 Ardu A4 Arduino_Analog
- — Ardu AS
o (o] (o] o =] ::232 e 4 ]
7 el ZIEEEE SYS RESET AVR | Ardu RESET
(o [ o (o e [ [ B
ZF1EEE | I=EEEE
<= P4
£ e Rl e S SR TS — 1
I =C21 AVR PF4 2 PIN?
Ul Cap 0603 0.1uE AVR PF5 3
. quN—-;—\rﬁN—'Cmvtﬁ = - P‘]-—I\I‘3
AVRI2SDA4S-EPT| 2 £ £ £ é %E% SEEE 0.1uF AVR RESET 4 | ;o0
ANT T
; 55 § AVR UPDI ; PINS
g pv o VDD ¢ T P
2 = GND §ys RESET AVR =[] AVR _PAO e
= AVR RESET B AVR PAl M -
= AVR PA2 10 PIN10
3 N\’ _ _AVR PA3 1100 [y
Header 3 2.54mm GND AVR PA4 12 pmN12
N/ 1.27mm 12P Header NL
GND
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4.5 RESETAHRR B IL

P14 - PIC18 RESET

ALY €09083Y

Arduino Analog Signal

s Ardu_ A0
s Ardu Al
e Ardu A2

e Ardu A3
N ———

e Ardu A5

Aerdui- 4 Arduino_Analog

V?D
/ SYS RESET PICI18 Ardu RESET
R34
47K
P14
1
[ 2 2
3
Header 3 2.54mm
GND
VDD
¢ cs
||
I
Cap 0603 0.1uF
0.1uF
GND
U10
L VDD VSS =L
AS 2 . :
PIC18 RAS Z RAS RAO/ICSPDAT 19 PIC18 PGD
PIC18 RA4 3 p S 18 PIC18 PGC
RA4 RA1/ICSPCLK
3 | SMCLR/VPP/RA3 RA2 L —2LC18 RA
PIC18 RCS 5 _RC‘i ' B RCO 16 PIC18 RCO
PIC18 RC4 6 RC4 RC’l 15 PIC18 RC1
LUl it 1 res ol et EIC15 RC)
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4.6 RESETAHEE BB &

P15 - MCU16 RESET

Arduino Analog Signal

MCU16 RB9 ,

MCU16 RBI2 i‘,‘:“—i?

MCU16 RA3 A‘,‘l“—‘@

MCU16 RA4 Ai‘il::_‘q%

MCL_lG RB? Ardu A4 Arduino Analog

MCU16 RB7 - =
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Ardu RESET
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MCU16 RESET 6 |
2 Mcule Rco 7| RPI3
3 AN12/IBIAS3/RP48/RCO
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Header 3 2.54mm MCUL6 RAL 0 ANO".CI‘{P LA/RAO
N4 _ AN1/RALl
, MCUL6 RA2 10 ,.
GND AAMTTTIE TH»AD 11 ANz':RAZ
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4.7 RESETAHRR B IL

P17 - PIC32 RESET

Arduino Analog_Signal
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SYS RESET 32
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Arduino Analog

MCU32 RESET
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Header 3 2.54mm
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4.8 RESETAHRR B IL

/[N (dsP1C33CK) RESET

MCLR Pull
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4.9 RESET 4
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5.5 E{MPLAB X IDE
I EdsPIC33CKMC105 demo board

3 MPLAB X IDE v6.15
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

PEES D EEER-EB>»>YT-R-OUARK- P @isyg @

*
| Qu Search (Crl+]) |

|oabsabdadcnovzc| : How do 1?7

Projects x| Files | KtWwindow x| Packs x| StartPage x|y JMPLAB X Store x| L EOE
MEU Boards sPIC33CK64MC105 Curiosity Nano
@ dsPIC33CK64MC105 Curiosity Nano
\
KitWindow x| Packs x| StartPage x| '@ MPL!
MCU BGE r-lj 5 The dsPIC33CKG4MC105 Curiosity Nano Evaluation Kit is a cost-effective hardware
t platform to evaluate the dsPIC33CK family of high-performance Digital Signal Controllers

(DSCs). The board features the 100 MHz dsPIC33CKE4MC105 DSC, which offers 64KB of

ECC Flash, 8KB of RAM, a 12-bit/3.5 Msps ADC with 15 channels, 3 op amps, 1 analeg

. comparator, 3 12-bit DAC, 4x2 high-speed PWMs with 2 ns resolution and several Core
{‘SPH:SECKE#-MC-I DS C . . M Independent Peripherals (CIPs), The dsPIC33CK MO family is ideal for the design of

ﬁ u rlﬂsl‘lhr am automotive, motor control, sensor interfacing and contrel, high-performance, functional

safety, and robust applications.

¥ Extension

¥ External Links

None

@ dsPICI3CKBAMCI03 Curiosity Nano Out-of-the-box Dema Firmware
@ Kit Home Page

T dsPIC33CKB4MC105 Curiosity Mano Schematics

/- dsPICI3CKBAMCI0S Datasheet
/\ » Kit Information 1

. ¥ y 2 >
ificatidys | / =

dsPIC33CEE4MC10S CurWD [SN: MCO20023602HIP000360] / A

Output - Kits x| Sea

%
b

Curiosity Bo:

%
L3

‘%W%ﬁ%%ﬁﬁ&ﬁ.

& I

@ MICROCHIP
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1.5 —{EHTHYER 3

%ﬁ%gﬁzfjjwmectﬁﬁ ##EApplication Project(s)

B4 MPLAB X IDEv6.15
File Edit View Mavigate S

rce Refactor Production Debug Team Tools Window Help

ZE-T-B- > ‘%,' ﬁ Mew Project

‘M LI K
Brojects x| Files J Kit Window x| Packs  x rﬁ
MCU Boards Steps Choose Project
@d;PICSZC “MC105 Curiosity ;__ Ch{mse Prnject Q FIH_:ET:
Projects:

Categories: r
-3 Micrachip Embedded l = i
'[EJ Other Embedded Prebuilt {Hex, Loadable Image) Project
h Generic User Makefile Project

[ Library Project

/

ktension
Description:
file to build your project.

Creates & new application project. It uses an IDE-generated m,

File Edi—4 Mavigate Sou

pt - Kits x| Search Results
iosity Board: dsPIC33CH
Finish

@ v ﬁ\ MICROCHIP
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iAl Lo
dsPIC33CKe4MC105

ﬁ Mew Project

Steps

Select Device

Choose Project

Select Device

Select Header

Select Plugin Board
Select Compiler

Select Project Name and
Folder

(Optional) Add Project

D RN C e

=

Farmily:

All Families

Device: [

dsPIC33CKEe4MC 105

Toaol:

dsPIC33CKG4MC 105 Curipsity Mano-5...

~ | [] Show Al

< Back

Add Another Project [l

Mext =

FEinish

Cancel

Help

@ MICROCHIP



3. ZEfREgkax(Tool)

dsPIC33CK64MC105 Curiosity Nano-SN:xxxx

B4 New Project >
Steps Select Device
1. Choose Project
2. Select Device
3. Select Header Farnily: All Families \.,-'
4, Select Plugin Board
5. Select Compiler ]
6. Select Project Name and Device: dsPIC33CKe4HMC 105 v
Folder
7. {(Optional) Add Project Tool: Mo Tool ~ | [] Show Al
Mo Tool
[ dsPIC33CKE4MC 105 Curiosity Nano-5N: MCO20023602HIP000350 ]

»
H
< Back Add Another Project | I Mext = I | Finish Cancel Help
| ) |
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4. ZEGRUEER
XC16 (v2.10)

B4 New Project x

Steps Select Compiler

Choose Project
Select Device Compiler Toolchains
Select Header =P

Select Plugin Board
Select Compiler
Select Project Mame and
Folder P

(Optional) Add Praject L-XC16 (v1.35) [C:\Program Files (x86)\Microchipixc 16 1, 35in]
[#-¥C-DSC [Download Latest

T IR

=

|

Einish Cancel Help

< Back Add Another Project | I Mext =
| §

=
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5.5 EH KA

Labl

Labl

it

© EARERE

FEMCC

B4 New Project >
Steps Select Project Name and Folder
' rl...id 1005s ﬁuj-.:-:t N
. ﬂ:tﬁ ;—\ﬁ.—»% ,—\—,ﬂ E __\,]» g ::::Ett E::;:r Project Mame: Lab1
SEORTS H 4. Select Plugin Board Project Location: D:'\Test\230712_RTC_APP_AllLab :

5. Select Compier ject Location: \Tes _RTC_APP_AlNLE rowse. ..

F Folder P o Project Folder: D:\Test\230712_RTC_APP_All'LabiLabi.X
. RSP YRR | e I N y

Also delete sources.,
. ° L 0 MCC on Finist ]
Set as main project / pen MCC on Finish
— [] Use project location as the project folder
* Open MCC on Finish -
o HQ?}%E{ZT@ ’ E%KEEF% MLAB Encoding: 1S0-8859-1 -
< Back Add Another Project Mext = | I Einish I | Cancel Help
—
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a MPLAB X IDE w6.15 - Lab1 : default

File Edit View MNavigate Source Refactor Production Debug Team Jools Window Help

.

+ Search (Ctl+T)

R w VbR PR VU@

uahsahdadcnuvzcl : How do I?

Files

Header Files
Important Files
Linker Files
Source Files

ﬁ' Libraries

i Loadables

Projects x| Files | Classes) |

=]

Packs x| StartPage x| KitWindow x| MPLABX Store x|

LMEO

-l Lab1

Header Files
ﬁ' Important Files
Linker Files
Source Files
&5 ubraries
&-[EF Loadables

N/

Lab1 - Dashboard x | Navigator |

8 Labl
| Project Type: Application - Configuration: default

i
€2 - Device
=
|

- dsPIC3ICKSAMC 105

- 4 Checksum: Blank, no code loaded
- CRC32: Hex file unavailable

& Packs

@

@ dsPICI3CK-MC_DFP (1.7.244)
;g PKOB nano (1,13.715)
= 'ﬁ: Compiler Toolchain

B 'ﬁ‘ Production Image: Optimization: gcc 0

{5 Memory

- (i Data 8,192 (0x2000) bytes
- [ Program 21,888 (0x5580) words
- [ Stack Usage Guidance
=] #% Debug Toal
0 PKOB nano: MC020023602HIP000360
[=-if Debug Resources
~[ Program BP Used: 0 Free: 8
-0 DataBP Used: 0 Free: 3
[ Data Capture BP: No Support
O Unlimited BP (S/W): No Support

'ﬁ XC16 (v2,10) [C:\Program FilesMicrochipxc 162, 101bin]

.l Device support information: dsPIC33CK-MC_DFP (1.7.244)
B 'ﬁ‘ License: Workstation - PRO - HPA:6896 day(s) - Press for Stat]

L o Usage Symbols disabled. Click to enable Load Symbols.

MCU Boards

& dsPIC33CK64MC105 Curiosity Nano

¥ Extension

None

dsPIC33CK64MC105 Curiosity Nano

The dsPIC33CKG4MC103 Curiosity Mano Evaluation Kit is a cost-effective hardware
platform to evaluate the dsPIC33CK family of high-performance Digital Signal Controllers
(DSCs). The board features the 100 MHz dsPIC33CKE4MC105 DSC, which offers 64KB of
ECC Flash, 8KB of RAM, 3 12-bit/2.5 Msps ADC with 15 channels, 2 op amps, 1 analog
comparator, a 12-bit DAC, 4x2 high-speed PWMs with 2 ns resolution and several Core
Independent Peripherals {CIPs). The dsPIC33CK "MCT* family is ideal for the design of
automotive, matar control, sensor interfacing and control, high-performance, functional
safety, and robust applications.

¥ External Links

@ dsPIC33CKE4MC105 Curiosity Nano OQut-of-the-box Demo Firmware
@ Kit Home Page

T dsPIC33CKB4MC105 Curiosity Nano Schematics

Output x| SearchResults | Notifications

Kits = InternetConnection = PKOBnano x

Loading script file C:\Drogram Files\MicrochiphMPLABE\vE 1S\packs\MicrochiphdsPTC33CE-MC DFPW1 .7 244\scriptsidspic33ckéimeliS\nedby dspic33ckédmelds py

© 2024 Microchip Technology Inc. and its subsidiaries
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7.5 EXMCC Melody

MESE NEXT

¥4 MPLAB X IDE v6.20 - Lab1 : default

File Edit Wiew Navigate Source Refactor Production Debug Team Jools Window Help

Ly B B @ |

2 BB -6 - R RE

|> .

 How do T2

B T2 m@r‘wm

Projects x | Files | Classes | =

Packs x| KitWindow x| StartPage x|y MPLABXStore x | MCC ContentManager x|

- Labl

[ Loadables

Lab1 - Dashboard x| main() - Navi =
2% |7g Labl
Project Type: Application - Configuration: default
| G pevies
= @ dsPIC33CKEAMC105
E 4 Checksum: Blank, no code loaded
- CRC32; Hex file unavailable

®

& Packs
& dsPIC33CK-MC_DFP (1.7.244)
& PKOB nano (1.13.715)
Compiler Toalchain
%' XC16 (v2.10) [C:\Program FilesWMicrochip\xc 161y]
i’ Production Image: Optimization: gec 0
Y’ Device support information: dsPIC33CK-MC_DFP]
'ﬁ' License: Workstation - PRO - HPA:6827 day(s) -|
() Memory
&) Usage Symbols disabled. Click to enable Load Sym|

(& Data 8,192 (0x2000) bytes

[ Program 21,888 (0x5580) words
() Stack Usage Guidance
=-#% Debug Tool

) PKOB nano: MC020023602HIPO00360

[=-#[f Debug Resources
-~ Program BP Used: 0 Free: 8
[ Data BP Used: 0 Free: 3

[ Data Capture BP: No Suppart

O Unlimited BP (5/W): No Support

MCC Content Type Wizard
MCC Melod

Melody is the next generation of MCC for PIC16, PIC18, AVR and dsPIC33C
with an improved user interface, generated code quality, and driver level
versioning: Technical Reference

New devices and updates will only be provided here: Device Support by

MCU Family

For MCC Classic Content: Click Here

adocc | Output x| Variables |

Kitt x PKOBmano x MPLAB® Code Configurator

laz INFO: Download Complete:
599 INFO: Start MCC w5.5.0

€03 INFO: Core v5.7.0 loaded.

x FERIMCC

.88¢ INFO: Fetching list of available libraries.

C:\Users\R15540\ .mec\moe_libraries xml

MPLAB

C OD E
CONFIGURATOR

#ﬂFﬁEﬁﬁEﬁ

‘

35 18

@ ms

© 2024 Microchip Technology Inc. and its subsidiaries
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8.3 FHMCC

MPLAB IDE v6.202R2YBEEIMelody
MCC Content Type Wizard

MCC Melody

Melody is the next generation of MCC for PIC16, PIC18, AVR and dsPIC33C
with an improved user interface, generated code quality, and driver level
versioning: Technical Reference

N ¢

i
/

IClassicE!

i

New devices and updates will only be provided here: Device Support by
MCU Family

, \

For MCC Classic Content: Click Here

@ MICROCHIP
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¥4 MPLAB X IDE v6.10 - Lab1 - default

B

_:‘.::B'C ==]

o
o

4

File Edit View Navigate Source Refactar Production Debug Team Tools Window Help

TR 2E

X

Search (Ctrl+I)

ﬁ B 5@ |t

R EE-& D%

v. @'-—

obssbdadenovze| :HowdoT

2 W (@

Projects x | Services | Files |

=

‘# MPLAB X Store x | Start Page xl Kit Window x \ MCC Content Manager x \

B Labl

Header Files
[ Important Files
5] Linker Files
Source Files
[ Libraries

(B Loadables

Lab1 - Dashboard x| Navigator |

2% |7gLabt
@l 93 Project Type: Application - Configuration: default
=

# Checksum: Blank, no code loaded
CRC32: Hex file unavailable

&8 dsPIC33CK-MC_DFP (1.6.238)

-’ Compiler Toolchain

-’ XC32 (v4.21) [C:\Program FilesWicrochip\xc32\w4. 211bin]
i’ Production Image: Optimization: gec 01 g++ 01

'ﬁ' Device support information: Compiler Location

-l Memory
€9 Usage Symbols disabled. Click to enable Load Symbols.
(&) Data 8,192 (0x2000) bytes
- [ Program 21,888 (0x5580) words
(5 Stack Usage Guidance
=-# Debug Tool
L@ None
[=-#[f Debug Resources
-0 Program BP Used: 0 Free: 0
-0 Data BP: No Support
O Data Capture BP: No Suppart
=[] Unlimited BP (5/W): No Support

'ﬁ' License: Workstation - cpp - HPA: 7055 day(s) - Press for Status

MCC Content Manager Wizard

1. Content Type & Content Fini

Required Content

All required content is available locally on your machine. Ne other download is needed to get started.
To change content versions later, access the Content Manager from Device Resources.

W Optional Content

Component T)

~ | ] Libraries

| DVRun Time

v

| Totem Pole Demo App

[] WINC15XX Library

.

Version

Optional Content

Select optional content to be made available in Device Resources for selection

Description

Data Visualizer Run Time Library, to 'watch’ and plot praject variables at run time.

The WINC15XX Library allows for quick and easy configuration and code generation for Microchip's ATWINC15x0 SmartConnect module

for Internet of Things (IoT) applications.

Import

o=

Search Results  Variables | Output x

kits = MPLAB® Code Configurator x

12:57:21.282 INFO: Fetching list of available libraries.
12:57:22 1628 INFO: Download Complete: C:\Users\215540%\ mec\mee libraries_mml
12:57:23.271 INFO: Start MCC v5.3.7

12:57:23.283 INFO: Core v5.5.7 loaded.

© 2024 Microchip Technology Inc. and its subsidiaries
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10. MCC GUI

Bl

ICEFEIR

ICS]FHEIR

GiiNvgs=

B4 MPLAB X IDE v6.10 - Lab1 : default
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

X

Search (Ctrl+1)

=2 defadlt > %;E;‘.ﬁ-. @. b .%.%ﬂ. ) FR - Ml EHovEcc =31 PC: 0x0| |osbsabdadcnovze| | HowdoT?
Projects | Services Files Resource Management [MC] = =] MPLAB X Store x ‘ StartPage x | Kit Window xl Builder x‘ 4r~
MCCv5.3.7 - -
ﬂ@ L Show system firmware connections
Project Resources | Generate @[
v System Icons
YS! Libraries/Driver: 0
£ Clock
= PLIB: = @
- I
: Configuration Bits M e )
& DMT Hardware: - Q@
= ICD
= Interrupt
£ Pins
£ Watchdog Timer
Device Resources | (% Content Manag
¥ Libraries
> {*!) 16-bit Bootloader
» ¥ 16-Bit Data EEPROM Emulation (DEE)
» £ Crypto Authentication Library System Firmware
» ¥ Data Visualizer
Labl - Dashboard | Navigator Pin Package View x | 1] MlCHDCHlp P
Package: @ @ ¢l Exportlmage dsPIC33CKBAMC105 Pan: Right-click and drag grid
Zoom: Scroll
" ) E
< . 2 esults Variables Qutput x
g g g E = é ﬁ 6 E B3 § Kits x MPLAB® Code Configurator x
ERERERESEEezz@
INFO: Fetching list of available libraries. ~
‘ Iﬂlﬁlﬁlﬁmlﬁ%%%&“g INFO: Download Complete: C:\Users\A15540\ .mcc\mcc_libraries.zml
- - = INFO: Start MCC v5.3.7
re14 []1 36 [| res | pGoy INFO: Core vS.5.7 loaded.
Re1s [ ]2
rc1z [z
RC13 []4
NMCIR []5 \ A
rD13 []6 34 Hotifications [MCC] | Pin Grid View x =
co 7 MICHOCHIP 8 Package: Pin No: s|9‘m‘n||z ZI‘ZZ‘25|26|27‘}3‘}4|35|36‘}7‘45|46|47‘4B‘1|2 44|3u|23‘5
RAO %3 dsPIC33CKe4MC105 co PORTA PORTE PORTD
RA1 9
raz [ 10 Module Function | Direction |0 (1|2 |3 [4|0|1|2|3|4|5|6|7|[8]|9|10]11]|12]13]14]15 8|9 |10|11]|12{13| 1|8 |10/ 13
Raz [n1 CLKO cutput B
R 12 Clock - |REFI input GG R R R R R GG G R
REFO output B|B|b|v|a bbb |e s s |E|E e BB GGG GGG
PGCx input B B a
N icD o al Tn 2 ')

MCC
B
e

R ThBE
MRE
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1. FEHMCCER

ontent Manager —}%_ HERERE

ﬂ MPLAB X IDE v6.20 - Lab1: default -
Eile Edit View MNavigate Source Refactor Preduction Debug Team Tools Window Help Search (Ctrl+]
PEER DE e I BEG B DRR QD O 20D et e

Projects | Files | Classes | [.x| = | pads indow x| StartPage x| MPLABXStore x | Bulder x| MCC ContentManager x

44

Configuration Bits x [5]
MCCv5.5.0 -
Project Resources | Generte | E) 2, Load Manifest [ Select Latest Version(s)
¥ System
0 £ Clock Device Content Type Show Local Content Only
‘Q Type te Searcn Glebaly.. ‘ dsPICICKEAMCTOS X v | | WELODY X v |
< Configuration Bits ¢
(2] g DMT
- [TV FTP T  MCC Core Versions
o  Interrupt Component 11 Version Status Update progress Description -
@S v — : tchdog Timer Clock Select bits |LPRC
~ T - chdog Timer Clock Select bits hd
@ £ Watchdog Timer ﬁ O 16 Bit Data EEPROM [20 ~] Latest 16 Bit Data EEPROM Emulation _ X i
Emulation L= =
Device Resources I | Content Managerl @ 16-bit Bootloader [1250 ~] Latest Bootloader and firmware updater for the dsPIC/PIC24 products.
v Libraries o cryp wcation ; Tne CryptoAutnenticat on Lbrary allovis 6wk 2nd essy canfguratan
. i 5 | 570 ~] Latest and code generation for security, cryptography, authentication, and
» £ 16-8it Data EEPROM Emulation (DEE) ibrary encryptien applications using Microchip's Secure chip line.
» & Crypto Authentication Library The Data Streamer Protoco| allows you to send multiple variables from
» & Data Visualizer () Data Streamer Driver Latest your embedded application and display these variables on a graph (or
custom dashboard).
il TG Enable bit OFF v
- Dats Visualizer Run Time Library, to ‘watch’ and plot project variables at
) DV Run Time Latest :
run time.
Wl FOSCSEL
) MCPB02x Driver Latest MCPBO2x Driver
) MCPB02x PLIB Latest MCFEOZK PLIB
The motorBench® Development Suite is a GUI-based software
ﬂ n E n a n a E r' o e Gevelopment tool for Field Oriented Cantral (FOC), performing sccurste
" | 2450 ~| Latest measurement of critical motor parameters, astomatic tuning of
uite feedback control gains and generating source code for an MPLABS X
IDE praject, utilizing the Mator Control Application Framework (MCAF].
2 Totem Pole Dema App
N P — The Touch Library allows for quick and easy C code generation of
0 400 Latest
(0 Touch Library [[200 ~] = Microchip’s capacitive sensing software fbrary. -
rc1z [3 adoc.c put i | Notifications [MCC] | Pin Grid View x | =
rets 4 Packag i B B R B R B B B B B B A R A R R 5830|1724 |28 ] 2040 [41] 2 | 4 |aa]30]23] s -
NMCLR [ ]5
PORTA PORTB PORTC PORTD
rD13 [ 6
RCO ]7 MlcnnCHlp Module Function Direction 0j|1|2|3|4(0f1|2|3|4|5|6|7(8 |9 (10(11|12|13|14|15(0 (1 (2|3 |4|5|6|7|8(9 10/ 11(12|13| 1|8 |10[13
Rao [ 8 dsPIC33CKE4MC105 CLKO output B
Clock w |REFI input R R I R R R - T R R A - T R R R M R A - - A R B - - R
REFO output R R R R R R R R N R R I A A A A A A R O R R R R R R I
PGCx input (51 B a
Ico -
PGDx input (] (] a -
4 »
@| s
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-4

12.E5

HTHERY
T

B4 MPLAB X IDE v6.10 - Lab1 : default

—

—

File Edit View Navigate Source Refactor Production Debug Team Tools Window Help

AR EEHVICE

==

- X

Search (Cirl+1)

] g . . . 5 I == . - @v - A @ PC: 0xD| | 0ab sab da d
B E) default - %ﬂ @ @ I ﬂ K D= x0| [osbsabdadenovze|  Howdo 1
Projects | Services | Files | Resource Management [MCC] x | 1 |[# MPLAE X Store x | StartPage x | KitWindow x| Buider x| Pin Package View x
MCCv5.3.7 " - a
ﬂ@ L Show system firmware connections < g
- =
Project Resources | Generate [ J]iE] o~ == & § -2 =
v Syt loons EEEeesriidis
stem
e o lpeenitec | 18 » DOOOOWEOICIOT
& Configuration Bit e = ® 48 47 46 45 44 43 42 41 40 39 38 37
# Configuration Bits L L1
- ou Hardware Inifializers: <= @ Re14 []1 16 [ res | PoDx
f P, Hardware: - @ Rets [ ]2 35| re7
= rciz [ 34| res
& Interrupt rRC13 [J4 33 res
£ Pins NMClR []s 32 [l voD3aA
£ Watchdog Timer r013 [ 6 31 [l vssaa
reo []7 30| ros
: | MicrocHIP
Device Resources | (% Content Manager R0 ]2 dsPIC33CKBAMC105 29[ reo
v Libraries = rat [Jo 28 | res
> {*!) 16-bit Bootloader ra2 [ 10 27 [ res
Rra3 [] 11 26 | re3
» & 16-Bit Data EEPROM Emulation (DEE) raa [ 12 I
» & Crypto Authentication Library System Firmware
13 14 15 16 17 18 19 20 21 22 23 24
» ¥ Data Visualizer
— = E = ===z = sl T )
Lab1 - Dashboard x| Navigator 5] M|CHDCH|p S & SRAUESZ ; SERRESe——
gz [Tg Lab1 Controls g & S
?g Project Type: Application - Configuration: defauit dsPIC33CKBAMC105 Pan: Right-click and drag grid
) gt Device Zoom: Scroll .

# Checksum: Blank, no code loaded
CRC32: Hex file unavailable
& Packs
i dsPIC33CK-MC_DFP (1.6.238)
' Compller Toslchain
'l %32 (v4.21) [C:Program FilesWicrachipxc32\v4, 21\bir]
i’ Production Image: Optimization: gcc 01 g++ 01
"l Device supportinformation: Compiler Location
----- “l License: Workstation - cpp - HPA:7055 day(s) - Press for Status
& Memary
) Usage Symbols disabled. Click to enable Load Symbols.
- Data 8,192 (0x2000) bytes
- Program 21,888 (0x5580) words
[ Stack Usage Guidance
#% Debug Tool
L Mone
3[F Debug Resources
0 Program BP Used: 0 Free: 0

€
= g dsPIC33CKEMC 105
B

O DataBP: No Support
O Data Capture BP: No Support
O Unlimited B® (S/\W): No Support

Search Results | Variables | Output x

=]
Kitc x MPLAB® Code Configurator x
12:57:21.252 INFO: Fetching list of awvailable libraries. ~
22.1le€3 Download Complete: C:\Users\AL15540\.mcc\mcc_libraries.xml
23.271 Start MCC v5.3.7
7:23.283 INFO: Core v5.5.7 loaded.
v
Notifications [MCC] | Pin Grid View x | -
Package: Pin No: a|9‘m‘n||z ZI‘ZZ‘25|26|27‘33‘34|35|36‘37‘45|46|47‘4B‘1|2 7‘15‘|ﬁ|zu|3a‘39‘|7|24|za‘29‘4u|u|3‘4 44|3u|23‘5 -
PORTA PORTE PORTC PORTD
Module | Function | Direction |0 [ 1|2 |3 |4 0|1 |2|3|4|5|6|7|8|9|n|11]|12|13[14{15|0|1|2|3|4|5|6|7|8|0|10|11[12{13|1|8]|10]13
CLKO cutput B
Clock  w [REFI input G A R R R e R R R R A R I R
REFO output B|Ba|b|v s s b b |Es b |8 s B |E|e e | |E|E e BB BB E|E B e BB
PGCx input B (] a
Ico v o
o ~ ~ a

@ MICROCHIP



13./[1 A DelaypRI=\,

#l|Drivers->Timer->B53EEDELAY

st

Device Resources
» Libraries

¥ Drivers
b ADC
CBG
CLC
CMP_DAC
CRC
DMA

Event Qutput
External Interrupt
Flash

12C

IC

apa

PTG

Pulse Oufput
PWM

QEl

SENT

SPl

4y ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

a Content Manager

e

(
..cks| StartPage x| MPLABX Store x| F|main.d x |
%

L

Projects I Files I Classes I I Resource Management [MCC] x] I

MCC v5.3.7

L @ B34 £ Delay

Generate |

of %

lcons

Show system firm

¥ [Drivers

¥ Timer

Timer
@ 3 = Delay

0 2 Timer

» UART

» Hardware Peripherals

System
® =T Cock

¥ Configuration Bits
® = oMt
= |CD

® = interrupt
P

MICROCHIP

dsPICI3CKEGAMC105

Controls

Pan: Right-click and drag grid
Zoom: Scroll

W
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dsPIC33CK64MC105 Curiosity Nano_Schematics.pdf

-

U201
N MCLR 5
VOC_TARCET MCLR
18
VCC_TARCET vbD
32
VCC_TARGET b
43 _vpp
cz00l czol — .
0.1uF 0.1u DIuF —2mVSS
s
CND CND CND 2 oo
R200
VCOC_TARCET 12
OR AVDD
cz03 |,
0.1uF AVSS
CND
\RD! RPE5 PWMIH LTI (O

[N\EDS RP7Z PWMAL 30, . RPT2/SDOZ/PCI19/RDE

\ED10_RP74 LEDO rx W O —

NRDLI RPTT SWi0_DBG2 i

i ANNIRPTT/RD13

RD10 -> LEDO
RD13 -> SWO0

dsPIC33CKe4MC105 TQFP-48

OAIOUTANNCMPIATBIASNEAD =
DAIIN-RAl==
OAIIN+/ANWRAZ == T
DACOUT/AN3/CMPIC/RAZ = iz
DAZOUT/ANATBIASI/RAS —+——

-

0

OSCICLEVANS/RPIZRBO -
OSCO/CLEKO/ANGRP3IZ/RE] =
OAZOUT/ANL/ANT/CMPI DVRPA/INTORB2 -5
PGD2/0AZIN-/ANBRPISRB3-
PGCZ0AZIN+RP36/REB4 -~
PCGD3/RP3IT/RBS -
PGCI/RP38REB6-
TDO/ANZ2RP3IWRBT -+
PGDI/ANIVRP4VSCLI/RBE =
PGCI/ANI1/RP41L/SDAL/RBS =
TMSRP4ZPWMIHRB10 -7
TCE/RPAIPWMIL/RB11 -
TDLRP44/PWMZH/RBE12 -
RP45/PWMZL/RB13-=
RP46/PWMIH/RE14 ==
RP4T/PWMIL/RB15~=

ANI2RP4B/RCOD ~=
OAIIN-/AN1/CMPIB/ISRCI/RP4YRC] =
OAIIN+ANIAISRCL/RPSVRCE -
ANISIBIAS2ZRP1/RC3-=
RP52/RCA =

RPF53/RC5r-=

IBIAS1/RPS4/RCE -5
ISRC2/RPS5/RCT =
RP36/ASDALSCKZ/RCE =
RP5ST/ASCLI/SDIZRCY ~=
RP38/RC10~=

RPSO/RC1 1=

RPBO/RC12~7

RPG1/RC1 3~

FEFFEEFEEET TTERPPEE e eE

41

[T
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15.5% FLE

[ ] - x
° I n S Help Q> Search (Ctrl+T)
M 1 |nah sshdadenovze| :HowdoD
4 MPLAB X Store x‘ StartPage x | Kit Window x | Builder x‘ Pins =| ir~ Pin Package View x| =
Pin Interrupt || package: @® @ 57 Exportimage
Location ~Mame  Module Function Direction Custom Start Weak Weak Open on

- - - - - Name Analog High  Pulldown Pullup  Drain Change

27 REQ ICD PGCx input O (] (] (] (]} none ¥ - 3
< 2

El e

26 RES ICD PGDx input O (] (] (] (] none ™ SYEEERE
OEECOOO0O

23 RD10 Pins GPIC output | LEDO O O O O O none ™ 41 40 39 38 37

Lab1 - Dashboard x |

22 |7g Lab1
Project Type: Application - Configuration: default
3 Device
g dsPICI3CKEMC 105
[ ] w4 Checksum: Blank, no code loaded
"B CRC32: Hex file unavailable

& Packs

L

D140l oLay

B ED

@

" @ dsPIC33CK-MC_DFP (1.6.238)
T %:mwerToolmam Search Results | Variables | Output x
. XC32 (v4.21) [C:\Program Files WMicrochip\c32\v4. 211bin]
MPLAB® Code C it
"E Production Image: Optimization: gcc 01 g++01 Kits x onfigurator =
lezzeidl.auy LN¥U: Generation complete (total time: 548 milliseconds)

i Device support information: Compiler Location
"E License: Workstation - cpp - HPA:7055 day(s) - Press for Status
=I-fd Memory

1% 31_410 THFO: bk ko bk ok bk b kb ko ke A

1£:28:31.410 INFO: Generation complete.

GG

p €D Usage Symbols disabled. Click to enable Load Symbols.
S - [ Data 8,192 (0x2000) bytes S - -
F MCC Pin Grid Vi =
- {5 Program 21,888 (0x5580) words — [recl T " 1w x] A
° ——h . (€3 Stack Usage Guidance Package: Pin No: 9|IIJ|II‘IZ|2I‘22|25‘Zﬁ|27|33‘34|35‘36|37‘45|46|47‘43|1‘Z ||3‘4 44 3u|23| “
[=-#4 Debug Toal
——i %‘; e Clock  w |REFI input PORTA PORTB PORTD
51-4Tf Debug Resources Module Function | Direction | 1 [2 (3|40 |1|2|3|4|5|6|7|8|9|10[11(12[13[14]15|0|1]|2]|3 |4 12|13 1§ 8 (10|13
O Program BP Used: 0 Free: 0
.0 Data BP: No Suppart @ PGCx input B B a8 |
-0 Data Capture BP: No Support v I
~O Unlimited BP (S/W): No Support PGDx input i i ]
. GFIO input ’h'l:’h'h'h'h'h'h'h’h'h'h'h'h'h'h'h'h'h'h'h'h'h'h'h‘l. R G
ins v
GPIO output 'h’h'h'hh'hh'h’h'h'hh'hh'h’h'h'h’h'hh'hh'h'h*'h'h GGG GGG
Al »
h @

\ i’
7 ﬁ\ MICROCHIP
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16. EE4AHY

FSource

ﬁ MPLAB X IDEE.15 - Lab1: default

Eile

Files

Edit View Mavigate Source Refactor Production Debu

m Ioo\s Window Help

Projects

=G Lab1

..cks|_Start Page x]'HrMPLAEXSbore AL

Header Files
ﬁ' Important Files
Linker Files
£ (@ Source Fies
@ main.c
MCC Generated Files
D system
src
1 dock.c
I8 config_bits.c
; @ dmt.c
dmt_asm.s
[ interrupt.c
- pins.c
LB resetc
) system.c
f @ traps.c
EH[gE) timer

g sc

. @ delay.c

(5 Libraries

[ Loadables ‘

Source

Hsory (@ B - H - |Q

@ =

<

Eind: ‘ PRC

OGRAMMABLE_ADDRESS

b

Output x| Search Results | Notifications

@ PKOB nano (1.13.715)

=} 'ﬁ’ Compiler Toolchain

- XC15 (v2.10) [C:\Program Files\Microchipxc16v2. 10\bin]
? Production Image: Optimization: gcc 0

Lab1 - Dashboard x | Navigator | N El 16:47
2% |7g LabL A 16:47:
% Project Type: Application - Configuration: default 1€:47:
@E = Device 1€:47:
= g dsPIC33CKE4MC 105 16:47:
IE 4| Checksum: Blank, no code loaded 1€:47:
CRC32: Ox5A286507 1€:47:
Packs 1e:47:

& dsPICI3CK-MC_DFP (1.7.244) N 1e:47

Y’ Device support information: dsPIC33CK-MC_DFP (1.7.244) 1€:47
: ? License: Workstation - PRO - HPA:6893 day(s) - Press for Status 1g:47:

--E Memory 17:01

E Data 8,192 (0x2000) bytes 17:01

1% 17:01

{mm Data Used: 42 (0x2A) Free: 8, 150 (Ox1FD6) 17:01

Program 22,144 {0x5680) words 17:01

3%

Program Used: 684 (0x2AC) Free: 21,460 (0x53D4) 17:01

B E Stack Usage Guidance 17:01

Stack: Mot enabled hd 17:01

Internet Connection *  PICkit 4-CAN_Node_33|

:22.78% INFO: mcc generate
22_789 INFO: m-c_generate
:22.78% INFO: mcc generate
22_789 INFO: m-c_generate
:22.78% INFO: mcc generate
22 10 TNFO: +dbhssbiriss
22.810 INFO: CGCeneration
22 10 TNFO: +dthssbiriis
t22.811 INFO: Generation o
125.153 INFO: Stop MCC

:25.172 INFO: Core w5.5.7

:35.931 INFO: Fetching lis
-208 INFO: Download Cong
El INFO: Start MCC vs
INFO: Core w5.5.7
.55 @33 TNFO: +dbhisbiriis
:55.83%
:55.839

: No compatibl
The requiremd
:55.83%  INFO:
:55.839 INFO:

:55.840 INFO:
:55.840 INFO:
:55.840 INFO: The reguirems

=59 Leb1

-- Header Files

ﬁ' Impaortant Files

. Linker Files
. Source Files

_____ & main.c

EI--- MCC Generated Files

E+ =] system
El--- arc
: codk.c

dmt.c

pins.c

reset.c
system.c

fraps.c

ﬁ' Libraries
&-[fF Loadables

© 2024 Microchip Technology Inc. and its subsidiaries
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Q Search (Cul+)

config_bits.c

dmt_asm.s
interrupt.c

=
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Right-clic and drag for panning
Scroll wheel for zo0m
=
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17. EfZH - LED

FHRL

main.c 2 £

¥3 MPLAB X IDE v6.10 - Lab1 - default

File Edit Wiew Navigate Source Refactor Production Debug Team Tools Window Help

Fwhile (1) LA LEDO_Toggle(); > ZEZ|LEDZ [H]

x

Search (Ctrl+I)

1= a—-Y -l

bRR-QE T Im@

oabsabdadcnovze How do I? I:l

M | @

@ MPLAB X Store x‘ Start Page x|mtw'|ndow x|Bui\der x| Pi

Header Files
[ mmportant Files

=3

(5]

[ Lab L.X\main c = ‘aindude\xc.h x|

Pin Package View x[ DMT } =

Package:

@ & I Exportimage

& PKOE nano (1.11.554)
= "ﬁa Caompiler Toolchain

' XC16 (v2.10) [C:\Program Files\Micrachip 16w 2. 10\pin]
? Debug Image: ELF: Optimization: gcc 0
Y’ Device support information: dsPIC33CK-MC_DFP (1.5.238)
? License: Warkstation - PRO - HPA: 7055 day(s) - Press for Status
=l Memory
[ Data 8,192 (0x2000) bytes
++- [ Program 22,144 (0x5680) words

[ Stack Usage Guidance

(@ Stack: Not enabled

=R ﬂ Debug Toal
ﬂ PKOB nano: MC020023602HIP000121
[=-3[f Debug Resources
[ Program BP Used: 0 Free: 8
O Data BP Used: 0 Free: 3
[ Data Capture BP: No Support
O Unlimited BP {S/W): No Support
(= Debug Tool Reserved Memory
Data Reserved: 80 bytes: 0x1000 - Ox 1047

Search Results | Variables | Output x| Notifications [McC] | Pin Grid View |

[P kits x MPLAB® Code Configurator x PKOBnano x LabiMClean, Build,.) x

heap o
stack 0x107a

Maximum dynamic memory (bytes):

Info: Project is using a large data memory model when small data me

Info: Loading file: C:/Frogram Files/Microchip/MPLABE/vE.1l0/packs/Microchip/dsPIC33CK-MC DFE/1.€.238/xcléfbin/ . . /support/dsPIC33C/gld\\p33CKE4MC105 gld

35
36

& (g Source Fles g
<
- main.c :::Efégzimqg
o0 Ez=zzse2co8de
X X £ £ X > > X X £ X @
EH ] system OOO000OENOOO00
S s @ 5 .47 46 45 44 43 42 41 40 39 38 37
dock.c
config_bits.c 21 #include "moe_ge fals j‘ e RES | PGDx
dmtc_ 22 #include "mcc_ge -h" rats [z BLaRE
] 3 RC1z []3 34| res
R < : = o
& : NMCIR []5 32 ] voo3a
- INs.C
ol rD13 []6 31 [l vssaa
27 = A
28 int main(wvoid)
0 31
30 SYSTEM Initialize();
31 -
S iie (0 32 while (1)
33 {
34 LEDO_Toggle ) :
35 3 3 {
36 3
37

LEDO Toggle () ;|

make[2]: Leaving directory 'D:/Test/230810 MCULE Test/firmware/Labl.X'
make[l]: Leaving directory 'D:/Test/230810_MCUlé_Test/firmware/Labl X'

BUILD SUCCESSFUL (total time: 1s)

Loading symbols from D:/Test/230810_MCUl€ Test/firmware/Labl.X/dist/default/debug/Labl.¥.debug.elf...
Loading code from D:/Test/230810_MCUlé_Test/firmware/Labl X/dist/default/debug/Labl X_debug.elf. .

Program loaded with pack,dsPIC33CK-MC DEP,1.€.238,Microchip
Loading completed

© 2024 Microchip Technology Inc. and its subsidiaries
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18. DelaypR =\,

B4 MPLAB X IDE v6.10 - Lab1 : default

File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help

FEES D@ |

PC: Ox0

Projects x | Services | Files | Resource Management [MCC] |

| MPLAB X Store = | StartPage = | Kit Window = | Builder = | Pins = | Lab1.X\main.c = | indude

=) Labl

-- Header Files

ﬁ' Important Files

-- Lirker Files

E—} Source Files

main.c

B MCC Generated Files

-- tem

EH(gg timer

EI src
delay.c

E}-ﬁ' Loadables

PSR e

33
34
35
36
37
38
39
40

43
44
45
46
47
43
49
50
5l
52
53
54
55
56

Source | History '.| "|ﬂ%5‘%
32

[l $ifndef FCY
#define FCY CLOCE_InstructionFreguencyGet ()
- #endif
[ #include "../../svstem/clock.h"”
#include <libpic30.h>
- #include <stdint.h>
- woid DELAY milliseconds(uintleé © milliseconds) {
while(milliseconds--}){
_delay m=s(1l);
}
-}
[ woid DELAY microseconds (uintleé Tt microseconds) {
while( microseconds >= 32)
{
__delay us(32);
microseconds -= 32;
}
while (microseconds—-)
{
_delay us(l);
}
]
£
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19. EfZ R - Delay

IAERF

* MCCEL

500ms

= Hydelay.c

« SHde

ay AT

* TI—1TdelayBiéR
LED 7 [5] 2R

e DELAY_milliseconds(500);

ks StartPage x| MPLABXStore x || mainc x| Buider x|

Source

26
27
28
29
30
31
32
33
34
35
36
37

38

= = - = = 7= - e
el LI o L T e

int main(volid)
=1
SYSTEM Imitialize():

while (1)
i

LEDO Toggle () :

DELAY milliseconds (500):;
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=3 daSNPOoar
¢ l:u Ll\ _ 41
%% = Lab1
[ ] ~ = "
C T % o BB g Pro
Device\DFP\X 16\Debug ool 1 B o goER ae, | '8 Project Type:
Labl - Dashboard x | main() - Navigator | =]
B4 Project Properties - Lab1 x %‘% '*B Lab1
s P — E : v Application - Configuration; default
c O General Family: Device: — = Device ]
’ ! ! < = SPIC33CKE4MC 105
++ @ File Indlusion/Exdlusion Al Families w|  |dsPIcascke4Mc 105 “| ST =
g @ [default] .@ # Chedsum: Blank, no code loaded
i O PKOB nano Connected Hardware Tool: Supported Debug Header: ___ ~E# CRC32: Hex file unavailable
z t‘:,adir?g dsPIC33CKE4MC 105 Curiosity Nano-SN: MC020023... Show Al Mone I'@.I = o pacs IC33CK-MC_DFP (1.7.244) ]
b ibraries | A
2 Building //—/_----i PKOE nano (1.13.715)
B 2 XC16 = Compiler Toolchain
----- @ XC16 (Global Options) /,—ﬁf ¥C16 (v2.10) [C:\Program Files\Microchipipc 164w 2, 10%bin] ]
b @ wclb-as | —T ~ 3 Production Image: Optimization: gcc 0
xels-gee // DQ“ Device support information: dsPIC33CK-MC_DFP (1.7.244)
xcl64d - License: Workstation - PRO - HPA:6896 day(s) - Press for Status
i xclo-ar
i Analysis - Memory
Y Compiler Toolchain: - Usage Symbols disabled. Click to enable Load Symbals,
)
E-XC16 [Download Latest] e rv———— - - {4 Data 8,192 (0%2000) bytes
16 (v2.10) [C:\Program Files\Microchipwc16w 2. 10\bis] \ g P 21,888 (0x%5580) d
C16 {v2.00) [C:\Program Files\Microchiptxc16v2.00%bin] rogram =1, ) ® wards
~¥C16 (v1.50) [C:Program Files\Microchip'pc 16\ 1. 501bin] \ [l Stack Usage Guidance
-X¥C16 (v1.35) [C:\Program Files (x86)WMicrochipoc 16w 1. 35%bin] T— ¢ Debug Tool
[H-XC-DSC [Download Latest : PKOB nano: MC020023602HIP000360 ]
=- ﬁ Debug Resources
Program BP Used: 0 Free: 3
Data BP Used: 0 Free: 3
Manage Configurations... Data Capture BP: Mo Support
Unlimited BP (S/M/): Mo Support
Manage Metwork Tools. .. (/) pRa
ancel Apply Unlock Help
N4
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SEELE

@& ~ Clean and Build Project(Lab1)

E4 MPLAB X IDE v6.20 - Lab1 : default - X

File Edit View MNavigate Source Refactor Production Debug Team Tools Window H Search (Ctrl+1)

FEES D e E DL L L OB W D0 Y e
Projects x| Files | Classes | [.. | B |[Pads x| WtWindon x| StertPage x| @ MPLABX Store x | Bulder x| MCC ContentManflher x| &mainc x| EE| tion Bits | DELAY | Pins x| =
= Lab1 Source | His - B Lo

o
Ji:]

Header Files

~m Location MName Module Function Direction Cust
Important Files _ _

= = = = = Nan

Linker Files 716
Source Files 17 37 R8I ICD PGCx input
[ Libraries 18
[ Loadables 19 I Ico PGDx input
20
23 RD10  Pins LED

21 #include "m
22 #include "mcc

w|OH

DD

e [ Packs p Clean and Build for Debugging Main Project MH&H:——M@C Content Mz

@ | : - - =

TP e, Clean and Build Main Project 1,
% 2= || Soura .,{b DD <Ag | o O
(@) |=-@ Packs [———— [=—==—

@ dsPIC33CK-MC_DF = 5 " =10 000l F ] il L] = sl ¥ [= r '

-l PKOB nano (1.13.7
[=-F Compller Toolchain

- XC16 (v2.10) [C:'H e — e o ey
'if Production Image: Opt

ation: gec 0
'ﬁ: Device support information: dsPIC33CK-MC_DFP (1.7.244)
B 'Tf License: Workstation - PRO - HPA:6827 day(s) - Press for Statul
[ Memory ©
=2 aData 8,192(0);200} bytes 5 @ man 5 whie(d & <l .
Data Used: 42 (0x24) Free: 8,150 (0x1FDS) adccc | Output x| Variables | Wotifications [MCC] | Pin Grid View | =
(& Program 22'1;:50’5680}""’"15 [I' kis x PKOBnamo x MPLAB® Code Configurator x Labl (Clean, Build, ) =
Program Used: 743 (0x2E7) Free: 21,401 (0x5359) &
=[5 Stack Usage Guidance "C:\Program Files\Microchip\xclé\v2.10\bin"\\xclé-binZhex dist/default/production/Labl.X.production.elf -a -omf=slf -mdfp="C:/Program Files/Microchip/MPLABX/vE.20/packs/Microchip/dsPIC33CK-MC_DFB/1.7.24:
Stack: Not enabled make[2]: Leaving directory 'D:/Test/230712_RTC_RPP_R11/Lab/Labl.X'
[=-#4§ Debug Tool
) PKOB nano: MCD20023502HIP000350 Info: Loading file: C:/Program Files/Microchip/MPLABX/vE.20/packs/Microchip/dsPIC33CK-MC_DFP/1.7.244/xclé/bin/ . _/support/dsPIC33C/gld\\p33CKE4MC105 . gld
(21§ Debug Resources
-0 Program BP Used: 0 Free: 8 BUILD SUCCESSFUL (total time: 952ms)
[ DataBP Used: 0 Free: 3 Loading code from D:/Test/230712_RTC_APP_211/Lab/Labl.X/dist/default/production/Labl.¥.production hex. ..
[ Data Capture BP: No Support Program loaded with pack,dsPIC33CK-MC DFP,1.7.244,Microchip
~O Unlimited BP (S/W): No Support Loading completed
P v
>

BUILD SUCCESSFUL (total time: 992ms) R
A8\ MicrocHIp
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Y52 B K0 D) 4 %8 BYHEX

ﬁ MPLAB X IDE v6.10 - Lab1 : default

# Chedksum: Debug Image

PMake and Program Device (Project Lab1)

Program Device for Debugging (Project Lab1)

R e R e R e e
P}T Debug Image: ELF: Optimization: gcc 0

:&“ Device support information: dsPIC33CK-MC_DFP (1.6.238)
rﬁ“ License: Workstation - PRO - HPA: 7055 day(s) - Press for Status
-fd Memory

=3 Data 8,192 (0x2000) bytes

. 1% ]

: H Data Used: 122 (0x7A) Free: 8,070 (0x1F36)

Et (&4 Program 22,144 (0x5680) words

HE %

E Program Used: 681 (UXZAS) Free: 21,463 (0x53D7)
E} ﬁ Stack Usage Guidance
[ Stack: Not enabled
Debug Tool
0 PKOB nano: MC020023502HIP000121
= Debug Resources
O Program BP Used: 0 Free: &
O DataBP Used: 0 Free: 3
O Data Capture BP: No Support
O Unlimited BP (5/W): No Suppart
= ﬁ Debug Tool Reserved Memory
Data Reserved: 80 bytes: 0x1000 - Ox104F

- Program Device for Production (Project Lab1) ]

Erase Device Memory (Project Lab1)
Programmer To Go (Project Lab1)

make[2]: Leaving directory 'D:/Test/230810_MCUlE_Test/firmware/Labl.X'
make([l]: Leaving directory 'D:/Test/230810_MCUl€_Test/firmware/Labl X'

BUILD SUCCESSFUL (total ctime: 30€ms)

Loading symbols from D:/Test/230810_MCUlE_Test/firmware/Labl.i/dist/default/debug/Labl.X.debug.elf. ..
Loading code from D:/Test/230810_MCULE Test/firmware/Labl.X/dist/default/debug/Labl.X.debug.elf. ..
Program loaded with pack,dsPIC33CK-MC_DFF,1.6.238,Microchip

Loading completed

— X
File Edit Wiew Navlgate Source Refactor Production Debug Team Tools Window Helw |Qv Search (Cirl+)
default v % @ E‘ @ |> I'* a . oabsabdadcnovze ;deo[;
I Mecl | B |[# MPLAB X Store Pin Package View x | DMT | o
~ -
Source H.sm/ - g QS o
Header Files L1 - | @ @ & Exportimage
ﬁ Important Files 13
Linker Files 14
= Source Files 15
| main.c 16
MCC Generated Files L
13
19
20
21 RBS | PGDx
22 RB7
23 RB6
|| n— RES
VDD3A

@) 35:9
© 2024 Microchip Technology Inc. and its subsidiaries
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235 5R 5T

a MPLAB X IDE v6.15 - Lab1 : default

File Edit View Mavigate Source Refactor Production Debug Teamn Tools Window Help

PESES

Edefault ~ %@,,@. |>‘ vﬁl

Projects x | Files | Classes | R I t [Mcc]

[

Kit Window | [Packs

- Labl

Header Files
ﬁ' Important Fileg
Linker Files
Source Files

[ Libraries

ﬁ' Loadables

MCU Boards

Labl - Dashboard XT main() - Navigator T Pin Package View

22 |78 Lab1
?a Project Type: Application - Configuration: default
=l Device
g dsPIC33CKE4MC 105
- 88 Checksum: 0x13CE
-~ A CRC32: 0x5A2B6507
Packs
&8 dsPIC33CK-MC_DFP (1.7.244)
: &8 PKOB nano (1.13.715)
B D{‘ Compiler Toolchain
rﬁ' ¥C16 (v2.10) [C:'\Program Files\Microchip'pec 161w 2. 10'bin]
i Production Image: Optimization: gcc O
rﬁ" Device support information: dsPIC33CK-MC_DFP (1.7.244)

B ES

I [ Memory
=[5 Data 8,192 (0%2000) bytes

1% ]
Data Used: 42 (0x2A4) Free: 8,150 (0x1FDE)
= Program 22,144 (0x5680) words

% ]

Program Used: 684 (0x2AC) Free: 21,460 (0x53D4)
Bﬁ Stack Usage Guidance

.. Stack: Not enabled
(144 Debug Tool
. D PKOE nano: MC020023602HIF000360
=& Debug Resources

-0 Program BP Used: 0 Free: 8
O DataBP Used: 0 Free: 3
O Data Capture BP: No Support
£ Unlimited BP (544 Nn Sunnort

‘E“ License: Warkstation - PRO - HPA:6895 day(s) - Press for Status

¥ Extension

& dsPIC33CKB4

eEEEE W

Nene

Device Id = 0xj

UDIDL = Oelle2
UDIDZ = 004&50
UDID2 = 0d000d
UDID4 = 000000
UDIDs = 0000es

Calculating men

4 I EEEEEEEE N EEEEEEEEEEEEEEEEEEEEEEENEEEEEEEENEDN

AEEEEEEEEEEEEEEEEEEEN

Kits ®= PKOBnano = MPLAB® Code Configurator = Labl (Build, Load, ) =

PKOB nano-Labl =

L e e o e S i e L R e

Currently loaded wersions:

Zpplication wersiom. ... ....... 1_30.35 (0=x01_0xle 0x23)
Tool pack wersiolnl ... ..cceweeo-- 1.12.71%5
Target voltage detected

Target dewvice dsPICI3CEc4MC105 found. %
Device Rewision Id = 0Oxl

Devics. I 5 ARES20090 e e
UDID]l = Oellez

UDIDZ = 004&50

uDID3 adaaao

UDID4 aaaaad

UDIDS = 0000es

Calculating memory ranges for operation. ..

Erasing. ..

The following memory areal(s) will ke programmed:

program memory: start address = 0x0, end address = 0x7TE£f

configuration memory

Ezasing...

The following o
Program memory
configuratio:

Progzasfming complete

Programming complete

5

1]
%
o)
I~
=
nI
i
k=111
==

@)| 3423

© 2024 Microchip Technology Inc. and its subsidiaries
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3 MPLAB X IDE v6.10 - Lab1 - default - *
File Edit View Nawgeta Source Refactor Production Debug Team Tools Window Help Q- Search (Ctrl+)
PEHES De . J2EHB VTR QB L WO T @rdeeeced wmen
L E DO A / N Projects x | Services | Files | Mcc] | B | [ MPLABX Store x | StartPage x| KitWindow x | Builder x | Pins x | ] Lab1.X\main.c x [{T]indudelxch x | 4'» ¥ @] Pin Package View x | pMT | =
; .h}ieadar Files o IS Hetory . ‘ =) lE E‘ | QRSN ‘ %% | o < B Package: @ & I Exportimage =
' M :
[=] = 3
16 f<_o g
-.ﬁLal o eEses8255038
----- Project Type: Application - Configuration: default 19 7
E| Device zf % ;in \ R88 | PGDx
. - " RB7
g dsPIC33CKE4MC105 i : — . =
. 8 — & chlilg &) RES
/| Chedksum: 0x13CE Z: T = G a p i VDD3A
~EH CRC32: 0x2A2251A8 26| L+ 8 R S - W vssaa
v s = RD&
=g Packs \ 5 z g hd
g dsPIC33CK-MC_DFP (1.7.244) o — L o =
ﬁ PKOBE nano {L 1.3.?15} ) ¥ & MCUTE GsPICIIGKICH f ‘{ ~
=3 Compiler Toolchain O - o3
BE;' ¥C16 (w2 10) [C:'Program Files\Microchip'wc16w2 100l | 4 | 77 z ol
BE;' Production Image: Optimization: goc 0 SRR o
%’ Device support information: dsPIC33CK-MC_DFP (1.7.2449) rochip 162, 10pi] e e 3
-’ License: Workstation - PRO - HPA:6333 day(s) - Press for Status s _ore (16,239 Tost pack e P - o e
I:_:IE Memnry ‘A:7055 day(s) - Press for Status z::j: :: I o _‘ \ -
= Data 8,192 (0x2000) bytes Device 1d = of &t
: 8,150 (0x1FDE) DDz = 0 el 2%
{ 1% J UDID3 = 0 1 ; - : 4 !}. - ¢
-{i Data Used: 42 (0x24) Free: 8,150 (0x1FDG) Free: 21,462 (ox53D6) uenne - ¢ d 3 e 4 8
=+ (& Program 22,144 (0x5680) words S ® of b
H 30 s o o 1 Yol
i..[f 8 Program Used: 743 (0x2E7) Free: 21,401 (0x5339) e fona ,w‘fj",'
== E Stack Usage Guidance pregran o —— —
----- [ Stack: Mot enabled erearamming comptece
=% Debug Tool
ﬂ PKOBE nano: MC020023602HIPO00380 h
@) 353 s

=~ Debug Resources

I:l Program BP Used: 0 Free: 3
I:l Data BF Used: 0 Free: 3
#-[O Data Capture BF: No Support
‘. Unlimited BP (5/W): No Support

© 2024 Microchip Technology Inc. and its subsidiaries
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25. RESET
R —RHRR

|

£

2]
R

i
't
o
g = o0 0 Bte u
L PGS RS

1 B RESET4R

HAL IR N 2 )5 i a8 /
RESET Pin&&E 5t /1K & B 2N 4% 1

5% - BEIR— TRESETEHI(SW2) S EHEERGRESETA
EMCU Reset &
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26.5¢ 5

L EDERSERL - BEILEDEJRE R

* MPLAB X IDE &> Z£Z£0K
MCC -2 ZAZE0K
XC16 2> Z/4E0K

EVB(4[4i) 2 BE&kT/IHE OK
dsPIC33 > A5 (- #fE OK

A BB
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SSES I Respurce Management [MCC] l
|
Biyild J

RD13 |_]6 31 [} vss3a 2 e

. ¥2Rename | il aa : @
.................................................. i ﬁ\ MICROCHIP

| =6 [
ZiIN ==Y | I
G- iE Clean and Build
| —
Labl_1 Cp—
E}" Ename Froje
Batch Build...
[
1] MP\TABXIDEVE‘ZO- Lab1 : default . EIE Set Configuration 3 Rename "Lab1™
File Edit View Mavigate Source Refatfor Production Debug Team Tools Window Help
i B D0 [ JZE-HBP-T-RUR- O o o B N Project Mame: Labi_1
Packs x| KitWindow x| StartPage x| MPLAB B New /
i e A BE-8-Qes e =N Add b #lso Rename Projeict Folder
Clean and Build . finclude "m }
Ciean 22 T P - (i L - ; Project Folder:  /D:\Test\230712_RTC_APP_Al\Lab\labl 1.X
F@] gatchsuid.. 23| L fincluce m Unset as Main Project raject Folger: PATES T AP Alkabkah L L
E:|E Set Configuration > 24
25 =
New > 26 T ation Find...
Add 5 27
= 28 ocate Headers
ﬁ Unset as Main Preject 29 int main(void)
Find... =0
Locate Headers 31 SY¥STEM Initialize(); u n
32
Run 33 w'ulE(l)
Debug " ebug
35 LEDO_Toggle () :
SRl 36 DELAY millissconds (500 ep into
Make and Program Device 2;
T Projects Group...
2t - bs Close Package... El F
Package: Open Required Projects Rename...
- N
Code Assistance f::: Labl - Bas Projects 1
Anal
S::v:s(l:sodECoveragESummary E,:I:z;..a e 8> [®mam 4 T i PaEICEII_IIE' T
Versioni 5 o] R85 | FDx adcc.c Output x| Variables MNotifications [} . . - N
H?:;DWHIHQ 5 35 [ re7 [ kit x PKOBnano x MPLAB® Code Configu GFI'EFI REqUIrEd Projects
34 [ rg;
Properties . - N
Dynamie Memory Usage Code Assistance
regicn address
MicrocHP YL o e T :
dsPIC33CK6AMC105 29 Il RCO e et Analysis ;
e e R e e a4
! E *g EIJ E % | Mastimen dynamic me Show Code Coverage Summary
: 1. , EEb I (Labl) Info: Project is using a large data . . 3 =_ R.E-E | pGDK
i spm Versioning
1 make[2]1: Leaving directory 'D:/Test/ 35 EEBT
i .
1 2. EProJeCts BUILD SUCCESSFUL (total time: ls) HIStGr_IIII >
: ‘EE Loading symbols from D:/Test/230712_| 3‘4 RBE
1 % Loading code from D:/Test/230712_RTC
: 3. Rena me \EDKIZ,?:?LZ?" pack,dsPICI3CH-Y Prupertles 13 EES
1 v
1 MMCLR 2 32 VDD3A
| 4. C{%SLab1_1 | | >
1
|
' 5
1
1




Hlzinput

Labl_1 3ZE#BSWOFEEILEDO

1) fE4ELabl
2)  BRBIMCC
3) BT (2% ER14,15)
a)  Project Resource=>ELPins
b)  {EPins /inputiz > %5RD13
c) 10 _RD13444[¢SWO
d)  WAE[RE—1T » &JEWeak Pullup
e) fEEAE—2KCode
4) 4 Code (Ut [E) (25258517
Fllmain.c Bywhile(1){...}
5) BE A (&%5458822)
6) 4558 %SWO -> LEDO =

© 2024 Microchip Technology Inc. and its subsidiaries

29

30

31
32
33
34
33
36
37
38
349
40
41

int

maln (vold)
SYSTEM Imitialize():

wWwhile (1)

if (SWO GetWValue())

{ lEDJ_EetH;gtt}: }
else
{ lEDJ_Eetlcwt}: }
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AFTEER

B | BBUARTEEEE B EEFR)ERER

. Zli' BB EHY
* MEERJERARIE R
» EHa 0] DU 115200-8-N-148 FF E R
. MCP2221E}/EIE &
- J{EREmEm I RS E

\\\D%EE.:I: U :
RS i C RS

* dsPIC33: Hi

LlLl'
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1.7& 17 Lab2
BfLab 17424 Lab2

rhes

I Classes I Resource Management [MCC]

ﬁ MPLAE X IDE vB.15 - Lab2 : default
File E 1 fiew Mavigate Source Refactor Pro

I PO
Projects /x | | Open Project... (Ctrl+Shift+0)
Y A

1) #E>HRER

2) FIHERERE

EH>Lab1

3) Zlprojects fELabl E
BERMGHE

4) % ZlProjects > Rename

5) {EcZAfLab2

6) AEIEFENERKE

7) % Rename TR BB IELX

Build

a Open Project

v @ ¥

R

& Project Mame:

Open Required Projects:

D:\Test\230712_RTC_APP_All\Lab

ﬁ Renarne Project

Rename Lab2™

Project Name: l Lab2

Open Project

5

| Also Rename Project Folder

Project Folder:

P Look in: Lab
Clean and Build Wéj =)
C|EEH Recent [tems g Test
230712 RTC_APP_Al
Batch Build...
...... _ _ Val = EUE)
=g Set Configuration Desktop AT\ CURIOSTTY {F2)
= CORP FILES (M:)
£ ¥ Network
! MNew @
[E}ﬁ l Add Documents
- !
ﬁ Unset as Main Project
Find...
Locate Headers &
@ File name:
Run Netwark Files of type:  |project Folder
Debug
Step into
4 Make and Program Device
_Lahl ) Proj : Group...
1 Close Package...
Package: [ Open Required Projects r
Code Assistance 4-1
Analysis
Show Code Coverage Summary
Yersioning ]
History >
Properties
NMCLRE | ]=
rRD13 |_]6
PSP it -

D:\Test\230712_RTC_APP_Al'Lab\Lab2. X

7 [[Crerore || conce
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2. ZEMCCH3EE{ UART

A Y
% UA RT1 2 1 Prn]ﬁ:t Resources Genejate vart(one) x| & age view =
- coien

¥ Drivers
- 1 b - | ¥ Configuration Settings |
Device Resources Timer
‘ ¥ Dependency Selector |
v o ¥ UART N
Drivers UART PLIB Selector [Mone I »
- A
E E = UART{Mone UART1
h .IE'LD{: 4 it Viel il { :I | UART2
l - = o e g - ) - ey UART2
[ s M Frojects | Files | Classes | Resource Management [MCC] x| [ || Pads x| StartPage x| twindow x|y MPLABA(Store s | Buil
Imccvsat [ % how system fir
- Project Resources | Generate [ JEE]
* Timer i | e e
: EZ‘; ':::"”D""“ s ~ Dependency Selector |
v U AF{T @ 3 S UART(None) Hardware Initializersd & @ UART PLIB Selector [None v|

£ Configuration Bits
@£ our

S anNEpZanE3 Fm_
‘ \ £ Clock UART3
II = UART]

Device Resources ‘ (2 Content Manager
» CMPDAC 3
B MkAA > cre
» DVA System Firmware m
» Event Output
\ > External Interrupt
P Flash

1) ZIDevice Resources =

» ora MicRocHIP

- UART(None) s

(+ UART Haraware) (uart_basic_arv_interface o

= . < E SEE  Controls
> PTG dsPIC33CKBAMC05 Pan:  Right.click and drag grid
¥cDrivers ,¥XUART ,Zh%E =
> PWM Output | Search Results | Notifications ificat i x \ o
— |46‘47‘4B| 1 ‘z 7 |IS‘IE‘ZU|SB‘39‘|7|24‘28‘29|W‘4|‘ 3 | 4 44‘su|za

2) ZlProject Resources gl

kS . S SEE :;F:‘m 3 q 'ﬁr MPLAE }: Stﬂre J ] EUI'dEF xI 1112[13[1af15|0[1]2]3]4]5 :ﬂ'": 8|9 [10]1]12]13]1 P:K:E[
j:tDrlvers’1:£UART"i!iE;a 'umguw %[5 |55 5 a6 b a6 b e b |
. BB » Hardware Peripherals : W b|a|E s b E s s e e e e B e e

3) ZlBuilder,#iZUART(None) e Show system firmware contr
4) Z|UART Easy View, & EE#S o R R ARRARRANRANAARRAn

UART1

| g dsPIC33CK-MC_DFP (1.7.249)

+ UART(None) = - .
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3.ZEfEE]

A

H

UART 758 224

~ USB — Program/Debug/UART

%

MPLAB X

Tera Term

USB

COMx

“ CON3

MCP
2221

URX

UTX

RB4
RB3

RC10
RC11

dsPIC33CK
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3-2. UART ﬁ%ﬁj%

P20-Jump iI BB

mikro 1 ll..l

v Lo e
;&" GNOVUCC S0LSOA

1 F1 G
k
o000 i .
nc4'r~-

R4 [IN]_ ..
R3 [igk m ‘l"“o

|
"l

=
) - [ AROUWO
, SEAMNER S0, T aoe

@[ o | |
Jisey
NI RIIED
o
’Pfr‘
(
| ABY

Arduing Con INIBLLRILTED,

@ MICROCHIP
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3-1. UART %ﬁgﬁl

VDD Mikro_Signals -
= Res0603 2.2K M AN .
AR B BE B M ke T
= N i S
M MISO_, \ikro MISO
; . M_MOSI o=
5V  VBUS 3V3 VDD MW Mikro_MOSI
¢ 9 pwh [l - Mikro PWM |
Cl p d SR Mikro_INT
o] : o
100 Capl210 22uF 10K Mi_lcrc_S('L
PTC RESET FUSE 24V 250MA 1206 Res0603 10K . 0ok
 E— MLIC[O_SDA J,
) F1
VUSB + 25V
D+ & al—
4
UD [+ B
@D [ 81, =Lc2 &[~- MIKROBUS 1 T i
Shield =T OuF
CON3 % | 01uF W R CONZ Arduino_Digital Signal?
Z FBI 32 A SCL
AD5/SCL 2 Ardu SCL2 -
7 ~ 5 MFB-201 ADS/SCL 2 573 pA =
\DA2
GND GND GND GND - /SDA 2 30 Ardu SDA2
— P20 N - AREF —o Ardu AREF
— GND2 — GND
¥
— — — * URX 1 2 M TX 13 ;g « Audu D13 SCK |
- L UTxX 3 4 MRX - +s5v.1 12 3¢ + Audu_D12_MISO > { Arduino_Digital 2
Microchip Logo 33R Res0603 33R 5 6 A TX -+ RESET 11— Audu D11 MOSI |
R4 A RX - V3 10 53 Audu_D10
L 3\31;/\1/1 0603 33R ! 8 e ? ;3 I b
C3 e - GNDI 8 — Audu D8 }
I _ Header 4X2 2 54mm 1 o ” J
Cap 0603 0.1uF - VIN g 51 . :ﬂu_g;
0.1uF 20 * Audu
R20 GND - ADO 5 Audu D5
;ZlgéKom 2K o - o - AD1 4 :g Audu D4 \
WOBR L ———Hvpp s | 4 AD2 3 3 Audu_D3 >+ Arduino_Digital 1
D TX 3| S%0 D15 c: - AD3 2 Audu D2 '
GP1 D = 16 A TX |
4 | ReT  vuss 1L 1uF —-| AD4/SDA 1 1 e —agx — Audu D1 TX )
URX > ) uRx  scL 0 MSC —~ AD5/SCL_1 0 Audu DO RX
- b 0 | urx spa [ o MSDA o
T capos03 o1 e—T G2 @3 -2 Arduino_Digital _Signall
ST CPTITATST Res0603 68 ARDUINO_UNO_REV3_SHELL
< e ard_Signal
P On_Board Signal
GND ’ _ S
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3-2. UARTEE

AR

B

C41
. F2
———PTC RESET FUSE 24V 250MA 1206 | |_ .
NAN — O AVR PD3 : -
R Res08050R (9 1 ek 56 A.TuF Cl‘ap AVR PD7 Mikro AN
es0803 ) ; = LS 4.7 LAV T iy
T 2] oo Vorr |3 VOEE AVR PAT Mikro_RST
Cap oé!no LuF j 1 CDC_RX DBG3 :f AVR PAG ﬁiﬂz—gé{
~ 0. 1uF 5] CDCIX DBGO =5 AVR PAS Mikro_MISO
GND 6| " 51 VIG AVR PA4 = -
AVR _PAOD 7 0TX ADC T 50 AVR PD’ AVRE PDO : L
ad 10> AVR PA1 8 | |RX A= 49 AVEmERG Mikro PWM
at — = ADC® T > AVR PO _
AVR _PC2 9 1 ,epa ADC 5 48 AVR_PD2 - Mikro INT
AVR PCS 10 3scL PWM 4 e 20 VR Al Mikro_RX
AVR PA4 L] ;) vost pwM 3 6 AVR_PDO AVR PAO S
AVR PAS 12 | ¢ vico ADC2 B AVR PD5 VR PC3 Mikro_TX
AVR PA6 13 |~ oo P 44 AVR PD4 — - Mikro SCL
AVR PA7 2] SSCK ADC 1 =35} D3 AVR PC2 o
51 78S ADCO —> - Mikro SDA
(JI‘DQ AVR DPH4 16 ((JBI(\TI}){) GN]? a1 AVR PE3
AVR DE5 17 40 AVR PE2 :
AT s
AVR DPE2 I8 }J(RXJ g 30 AVR PEI A‘”TR D Audu D7
. AVR_DF3 9 | - " [38____AVR PEO AVR PB4 Ldu D6
OVDD - 3 4 — — udu __
AVR_PBO 20 — 37 AVR_PA3 AVR PB3 "\ 1 Ds
47K AVR PBI 21 | ¢ [ 36 AVR _PA2 AVR PB? il ue
AVR_PB2 7 s [ 35 AVR_PBS VR DDBI Aundu D4
AVR PB3 23 | 3 L AVR PB4 Ai‘s.VR PH0 Audu D3 . Arduino Digital 1
- 24— 33 AV _ -
”I‘Dq AVR_PCO 25 SI‘D GN]? 32 AVR _PC5 AVR PF4 iug“—%i TV
AVR PCl 26 | | ¢ 31 AVR_PC4 VR DPLS udu D1
AVR _PC6 27 | ., s [ 30 Aundu DO RX
AVR PCT 28 ] % 29 . . .
3 4 Arduino Digital Signall
Curiosity Header 28-Pin HifJEL] Pin * 2
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3-3. UARTEE

ANVSUEL e

—

=

2

1€ 2

R205
47k
oo VBUS
cal—|F =L o N.M
R BEE |
] ] ] ] = DEBUGGER . = ] ] oD
_zl D RESERVED VBUS 52
RC10 RP58 UART TX 1201 PP VOFF g—= 1202 MCLR
RC11 RP59 UART RX * + P COCRX  DBG3 (et RB5 RP37 PCD3
. b CDCTX  DBGO G 4
RB6 RP38 PGL3 3 5B pect oD 422
RD13 RP77 SW0 DBCZ 6 F once veo a1 VEC EDCE
RE4 RP36 UART TX T RoEs oy, BEL _ RAD_AND
RB3 RP35 UART RX 8 P rx ADC 6 428 RB2 RP31 AN AN
RCs RP56 12C_ASDAL e ADC 5 418 RB7 RP3D ANZ
RCo RP57 12C ASCLI o p 2o s AT RBS RPAD_ANID
RCO RP48_SPI MOSI 1 B iuosr ewnads RE9 RP41 ANII
RC1 RP49_SPI MISO 2 B & viso ADCz 5 RAL ANA
RCZ RP50 SPI SCK KN e o RA3 AN3
RC3 RP51 SP1 59 :.; = sy i: RAZ AND
RC4 RP52 UART TX 16 P END G”I; o I 1 REI5 RP47 PWM1
RC5 RP53 UART RX il & g’}g i U RB14 RP16 PWMI
RC6 RP54 g, s 42 RBI3 RP15 PWMZ
RC7 RP55 v P2 i I RB12 KP4 PWMZ
RC10 RP38 UART TX 20 :;u 7{’ 37 RBI1 RP43 PWM3
RC11 RP59 UART RX 21 ) 5 438 RBI0 RP42 PWM3
RC12 RP60 72 35 RDs RP72 PWMAL
RC13 RP6I 53 ;i j‘E 31 RD1 RP65 PWMAT
74 3
RREI RP33 0SCO 1215 re1 T 25 )END G”I;c 32 1 RAIL
RB0 RP32 OSCI 1714 REO 2 P 1
RD1o RP74 LEDOD 27 b 2 5 30
RD13 RP77 SW0 DBG2 78 29
D3 TaRceTr 14—
EDGE 56P Female CNANO
CND CND
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4. E?’éwUARTHﬁIJﬁ[

X

1) ZF|JUART1, Easy View
£¥115200-8-N-1
Redirect printf to UART

2) ZFIPin Grid View
a%RB4 TX, RB3 RX

HIfizRB4 TX, RB3 RX

UART1 =

* Configuration Settings

Custom

Projects

File- ' Classes

Resource H]

MCC v3.3.7

3

Project Resources I Generate l

¥ Drivers
3) E4%Code
Output | Search Results | Notifications | Notifications 2 _I Pin Grid View x] I I
Package: Pin No: |22 25|26 | 27 33|34|3}1r11'1f1r'ﬁ? 81274
PORTB
Module | Function | Direction |1 f[3 |4 )\5 |6 |7 |8 |9 [10/11]12[13]14]15|0
CLKOD output B I
Clock v |REFI input |h‘i GGG GGG G R GG R
R0 ouput | coaCaEaccecciE
o [P input I ] {: I
PGDx input I ‘B I
U1TX output h‘* 'h'h'h'h'h'h'h'h'h'h'hi
UARTT
o et | coaCaEaccIeacci
. vcmo input |h 'h'h'h'h'h'h'h'h'h'h'hi
cPI0 cuput i | BB ala|a s b8 8]

Data Size g

Mame JART

Requested =010

Paudrate 112200 ]
Calculated -

Baudrate |114280

Baud

Rate Error 0.794

)]

Parity None

Stop Bits 1

Flow

Control None

Mode

" Redirect E—— —

Printf to Ensure Redirect to Pnintt 1s

UART enabled for only one UART
driver.

* |Interrupt Settings

Interrupt

Ciriven

¥ Dependency Selector

LUART
PLIE
Selector

UART
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5. 2T

printf(“Hi”);

-l b JILcE A 11 h_'nl"n_l'J.l_l.J
30 [ {
31 SYSTEM Initialize();

b printf ("dsPIC33: Hi\r\n"):

5 Lind 1=t 1

Program Device for Debugging Main Project %

Program Device for Production Main Project

29 int ma . . .

a0 : Erase Device Memory Main Project

21 L‘:_l Sy Programmer To Go Main Project
—

@ MICROCHIP
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—

File Edit Set Tera Terrn: Mew connection hod

6.\3\\:5
FE T~dsPIC33:Hi

O TCRAIP myhost.example.com
History
Telnet

55H SSH2
Other

22

1) BAR4Tera Term UNSPEC

2) #%ZFIcoM port

U COM3:9600baud - Tera Term VT

coM21 ® Serial Port: |[COM3: Intel[R] Active Management Te ~ Fle Edit | Setup Control Window Help
COM3: Intel[R] Active Management Technolog _
3 S t > S i I t G Camomity Yoo owRorfe S b Terminal...
) Setup -> Serial por COM21: USB Serial Device (COM21] Window...
] |
4) Baud rate = 115200 Font...
Keyboard...
Serial port...
Tera Term: Serial port setup
Froxy...
Port: COM3 v oK Shre
Baud rate: 115200 _ 55H Authentication...
55H Forwarding...
. i L C I
Data: 4 8 bit anee 55H KeyGenerator...
Parity: none w~ TCR/IP...
Stop: 1 bit w Help General...
Thunderbolt™ =& P Additional settings...
Flow control; nonge ~
B Trust Platform Design Suite 2.3.9 Save setup..
Transmit delay
Restore setup...
A msecfchar msecfline
S @ W ® 0| 0| T
ey

@ MICROCHIP



6-1.45

COM21:1153200baud - Tera Term VT

2
PC _‘A@‘/—l_\‘ dSPIC33: Hi File Edit Setup Contrel Window Help

dsPIC33: Hi
L

1) #&MPLAB LAY
Reset icon
2) Tera Term

- BA/RHi

i R
BRI ER3ZREE
(ZCZ I AT e & =
A iEAYUARTH L F - ‘HH
5 —{Ecom PORT

[%58 MPLAB X IDE v6.15 - Lab2 : default

File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help

EEE L@ default V% LDTEE?* DT%DT = ‘v@vE e ,%f;:."v

Projects Files Classes Resource Management [MCC] = =] || Packs = | StartPage = | ¥ MPLAB X Store = | Kit Wi
MCCv5.3.7 Source | History TR | [[@ - « |G &L &G
Praiect Resources | Generate @ 21
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—

Timer/PWM/Config
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Timer
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P A B 5

‘B — . Timer
 AEBREN

© JEEETHTEs
° By FHAVRERS ISR EET 8
* HiimzR) (Polling)
« FHHER(Interrupt)

4
'\z\\l:I

« —{[ELED &#FPH=2100ms (Polling =Y, Interrupt)

I
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dsPIC33CK datasheet
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HESHICN 2 Timer]
A —

Datasheet

16-bit Timer???

TABLE 1: dsPIC33CK64MC105 FAMILY
'E - Remappable Peripherals
<] L]
7 © 2
o 5| ¢ |s o
> S || 2 |® [
2 - 9 e © - N I c | 2
5 S| ¢ 3|8 |E 28|2 Z S|
I £ = = | ® — | = | oo
= g| = & g E ° | 5|2 |z o |2l 5|2l |T|Z2|2|2|e] S Packages
s o £ = = = a o o O | L £ o | = — a w o) o R O
a S|l & & 6| W e | <|Q|ola|<|&E|® @ | % m | =
D | ® — s T |=|3S|Q2|1°9|&%|a| o« = - |
o 0 o 3 Q o w 's) O - E s
a 5 o o 2 = | O
w o o =
E @ e Q 3
o |5/ 8 |3 °
2 & |08
T
dsPIC33CK32MC102 | 28 | 32K | 8K |21/16 | 4 [ 1113 1 3 4 4 2 2 1 1 1 1 1 1 1 1 4 SSOP/UQFN
dsPIC33CK32MC103 | 36 | 32K | 8K | 27/22 | 4 |15@) ] 1 3 4 4 2 3 1 1 1 1 1 1 1 1 4 UQFN
dsPIC33CK32MC105 | 48 | 32K | 8K | 39/34 | 4 |15 1 3 4 4 2 3 1 1 1 1 1 1 1 1 4 UQFN/TQFP
dsPIC33CK64MC102 | 28 | 64K | 8K | 21/16 | 4 [ 1113 1 3 4 4 2 2 1 1 1 1 1 1 1 1 4 SSOP/UQFN
dsPIC33CKG64MC103 | 36 | 84K | 8K |27/22 | 4 |15 | 1 3 4 4 2 3 1 1 1 1 1 1 1 1 4 UQFN
dsPIC33CKG4MC105 | 48 | 64K | 8K | 39/34 | 4 |15 | 1 3 4 4 2 3 1 1 1 1 1 1 1 1 4 UQFN/TQFP
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=HHE3% ¢ Timer
16-bit x 1 + (16-bit x 8 5, 32-bit x4 )
dsPIC33CK64MC105 FAMILY

=% oA
9B 16-bitFTIFES :

1{El16-bit
HERETIGa:

8{E 16-bit
Fa{EsccpPzg
RS

Peripheral Features

+ Two Four-Wire SPI modules (up to 50 Mbps):
- 16-byte FIFO
- Variable width
- I12S mode

+ One I2C Host and Client w/Address Masking and
IPMI Support

+ Three Protocol UARTs with Automated Handling
Support for:

- LIN22
- DMX
- Smart card (IS0 7816)
+ One SENT module
+ Timers/Counters:
- One dedicated 16-bit timer/counter

+ Four Single Output Capture/Compare/PWN/
Timer (SCCP) modules:

- Flexible configuration as PWM, input capture,
output compare or timers

- Two 16-bit timers or one 32-bit timer in each
module

- PWM resolution down to 2.5 ns
- Single PWM output

Debug Features

Three Programming and Debugging Interfaces:

- Two-wire ICSP™ interface with non-intrusive
access and real-time data exchange with
application

Three Complex, Five Simple Breakpoints

|IEEE Standard 1149.2 Compatible (JTAG)

Boundary Scan

Safety Features

Backup Fast RC Oscillator (BFRC)
Brown-out Reset (BOR)

Capless Internal Voltage Regulator
Clock Monitar System with Backup Oscillator
CodeGuard™ Security

Cyclic Redundancy Check (CRC)

Dual Watchdog Timer (WDT)

Fail-Safe Clack Monitaring (FSCM)
Flash Error Correcting Code (ECC)
Flash OTP by ICSP™ Write Inhibit
RAM Memory Built-In Self-Test (MBIST)
Two-Speed Start-up

@ MICROCHIP



Tlmerljl—%

\_J*

]16-bit FHHF/E T8z

FIGURE 19-1:

16-BIT TIMER1 MODULE BLOCK DIAGRAM

Clock)
Fp =Fosc/2
—

Fosc
.—h—

0]

7]
&)
w
'—
TICK
(External \L
0

—

Tcy
T1CK E ]

Prescaler

tmr_clk

g

TCKPS[1:0]

TMRx

Y

Comparator

A

PRx

T1CK

Timer
Interrupt
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1.7& 17 Lab3

BfLab 20424k Lab3

1)

2)
3)
4)
5)

?UProjects #fLab2 L

A EGHE

¥ ZlProjects -> Rename
{E L4 ¥ Lab3
AE|EFENER K Z

% Rename ST RIS LY

1

ﬁ MPLAB X IDE v6.20 - Lab3 : default

FI|E Edit View Mavigate Source Refactor Production Debug Team Tools

LA EES D@

- |default

o)

P

Classes

i)

Clean and Build
Clean

Batch Build...

Set Configuration »

Mew ¥

Add ]

Unset as Main Project
Find...

Locate Headers

Run
Debug
Step into

Make and Proﬁram Device

ﬁ Rename Project

Rename "Lab3™

Project Mame:

Lab3

Project Folder:

Projects ;

Cloze

Group...
Package... 3

Open Required Projects

Fename...

Code Assistance :

Analysis

Show Code Coverage Summary

Move...
Copy...
Delete
Export Hex

Delete

Versioning >

History

Properties

7 162, 10\bin]

AC_DFP (1.7.244)

D:\Test\230712_RTC_APP_All\Lab'Lab3.X

Rename
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2. fEMCCHr

#ETimerl

Device Resources

ﬂz Enn‘znt Manager

Ty orvers

b ADC
k CBG
» SENT
k SP|
¥ Tirner

0 2 Timer

1)
2)

3)
4)

> UART

* External Interrupt
* Flash
. 2C

FlDevice Resources

FDrivers ,#¥Timer ,BHiE

Fllproject Resources

FDrivers ,#¥Timer ,BHiE
ZlBuilder, 5% Timer(None)
FlTimer Easy View, iE EE 2

TMR1

.

EYTimer

4 inPackageView x| Timer(None) x] (] »][=][O]
e ey view
2 - e | | © || ©
Prnle::t Resources enerate =
3 = ¥ Dependency Selector
¥ Drivers _
Timer PLIE | N "
¥ Timer Selector one
iy @ I3 S Diay SCCP
= = SCCP2
[ 0 = Timer(None) ] SCCP3
E
» UART l THMR1 l
¥ System
|- SCCP3
a E Clock \ sccpa
- TMR1
Device Resources | 2 Content Manager || /I
» 12T ~
> System i
+ oPA |+ DELAY gl
> PTG + UART1 PLIB s}—’—{-l- UART1 £
» Pulse Output
z:ﬂ MicrocHIP .
i dsPIC33CK64MC105 Pan: Right-click and drag grid
Timer Zoom: Scroll
UA?T. e e Output | Search "5“"\5 | Wotificati [ [MCC] | Pin Grid View = | =
- Peripheral Package: TQFP48 v Pin No: 8‘9‘10 2225|2627 (33 34|35 36‘37|45|46|47|48|N2 7‘IS‘16‘20|38|39|IT|24|28‘29‘40‘41‘3‘4 44|30|23|6 -
e = PORT PORTC PORTD
jator | Lab3 - Dashboard x =l .
hLah} 7 Module Function 1 /2|3 |4(|(5|6 (78|99 |10{11|12|{13| 1|8 |10|13
j % P[r):i;z'rype:Appl\cahnn-conﬁgurahnn:c clo MPLAE % & " | Euilder =
i dsPICIICKEMC105 Clock  w |REFI 1 | ‘m'sb|b|b|b|B|s s s e B e B BB
----- 8 Checksum: Blank, no code loaded P | ¢ J SEEEEEEREE R
- CRC32: Hex file unavaiable
& Padks PGCx
@ dsPIC33CK-MC_DFP (1.7.249) ICD v
- PKOB nano (1.13.715) PGDx
T orslr oo v o a|b bbb 6 0 e b6 b6 6]
----- ' XC16 (v2.10) [C:\Program FilesWMicrock UART1T
- %Pmdudmn[mage:Ophm\zahun:g([ﬂ UTRX B alalBlelelalEewalE BlalElalE
L Device suppart information: dsPIC33C1
----- LE" License: Workstation - PRO - HPA:688 ins - GPIO ‘h h h h h 'h 'h 'h 'h 'h ’h h h h h 'h a
8 Merory ’ crio El Timer(None) % % a|h |G |b |G| || ||| a
= [ Data 8,152 (0x2000) bytes
1% e
‘ i i > -
g »
@

| |
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3.

=z B Timer

=¥ 1 sec => 1000ms

[0 t

Timerl = 2

Packs x| KitWindow x| StartPage x| MPLABX Stor§ x| Buider x| |
.

off %

lcons

Libraries/Driver:

MICROCHIP

dsPIC33CKG64MC105

1)
2)

3)
4)

5)

Chrmna

#lBuilder ,#iZTMR1 PLIB
FllEasy View

Clock source #£FOSC/2
FlBuilder , 2453 Timerl
FllEasy View

Requested Timer Period
E1000ms

o mvrereone Flemaas s noen nnnnn.ﬂ-:n.ﬁis

tEz3 calculated Timer Period

1 21000ms
E8 PR o Eﬁ(lnterrupt Drlven)

Pan:
Zoom:

1 E I TMR1 PLIB ] Timer1
l Controls

Right-click and drag grid
Scroll

| e

—
TMRIPLIB x| ||

m Register Initialization

| ¥ Software Settings

| ¥ Clock Settings

Custom

Name Timer1

0.0005 <:: 4194.204

1000

Timer
Enable

Requested
Timer
Period
(ms)

Calculated
Timer
Period
(ms)

Interrupt
Driven

¥ Dependency Selector

Timer
PLIE
Selector

TMR1 il

Clock
Source

[ FOSC/

Clock
Source
Frequency
(HZ2)

4000000

Configure
Clock
Frescaler

Timer_PeriodSet()

API Range (ms)  [0:032 -

1048.576]
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4. E=4 CODE

Projects I Fi Classes [ Resource Managem... XI = 2
MCC v5.3.7 .
Project Resourced | Generate | I 9] @ -- Header Files
¥ Drivers N - ﬁ' Important Files 3
v Timer (I Linker Files |_|_TIMER_INTERFACE - Navigator x| Jab3 - Dashboard =)
0 = DELAY E} Source Files T . %= MASK_32 BIT HIGH
@ EI L Timen | T ol =i C [ [ #= MASK_32 BIT_LOW
b UART E-lgE MCC Generated Files | i rMTIMER_INTERFACE
v System .. system | i g TMR 1_Deinitialize()
0 ﬁ Clack E:I. tmer Q' TMRl_In|t|EI|IE{]
= EI e | (& TMR1_InterruptPrioritySet{INTERRUPT PRIORITY pricrity)
} delay.c |7 & TMR1_PeriodCountSet{size_t count)
e — ] @ TMR1_PeriodSet{uint32_t count)
L ; O -, —
1) I# Generate mic J|. @ TMRL Start)
. g vart @ TMR1 Sto
_Stop{)
2) ZlProjects o s | O T
gﬂﬂl?_@tmrl.c E}'ﬁ Loadables ~  } .. & TMR1 TimeoutCallbadk()
----- & TMR1_TimeoutCallbackRegister (void{*handler)())
3) Eﬁmtmrl'c ----- [ TMR1_TimeoutHandler
FlNavigator | Timer1
o] I BRI B MLEAPITIH

@ MICROCHIP
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5 %CODE Kit Window x | Packs StartPage x| 2] tmric x| @ MPLAB X Store x| Builder .i
. I S ritry QBEBE[ P aule o/e
— 20
- 259 int main(void)
LEDO - 1 Hz ol
31 SYSTEM Initialize():
32
=Y printf ("dsPIC33: Hi\r\n"):
34
35 while (1)
36 {
37 TMR1 Tasks():
38 T

mm BDEER-F- QAT TREG P |0 I|% 2R

38 S Bection: Included Files
#include "../tmrl.h"
#include "../timer interface.h"

./ SVSLEmM/ DIns.

S/ Section: Data Tvpe Definitions
wvoid  attribute [ (wWeak)) ;;Ll_TimeoutCallhack[ wvold )

{
LEDO SetLow():
DELAY milliseconds (100):
LEDO SetHigh(}:

}

ﬁ\ MICROCHIP
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-+
Goén
Lab3 0

1)k

2)45 R
4Tf% _ELEDO, 7P 2100ms
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7. fH5T

R

a MPLAB X IDE v6.15 - Lab3 : default

File Edit View Movigate Source Refactor Production Debug Team Tools Window Help

ﬁﬁ%%¥

GETR[E1T #include "

Output x| SearchResults | Notifications | HNotifications [MCC]

i) &5 @ g

-1 NN

B2

Projects | Files | Classes | Resource

Mm.| =

KitWindow x| Packs x| (Ejmain.c x| StartPage x| [ tmric

-G Lab3

Header Files

{65 1mportantFiles

Linker Files

Source Files

i) main.c

E-{E7) MCC Generated Fies
system

g wart
& Libraries
[ Loadables

Sorce | vistory W [[@ B -H- QRS RGP

main() - Navigator | Lab3 - Dashboard x

25 |TgLeb

& 3Pmezm-pe Application - Configuration: default

Device
= - g dsPICIICKEAMC 105
| i Credsum: Blnk, o code oaded
= B CRC32: Hex file unavaiable
@ = ﬁ Packs

-~ dsPIC33CK-MC_DFP (1.7.244)
i PKOB nano (1.13.715)
X ";f Compiler Toolchain

% Production Image: Optimization: gee 0
& Memory
(= {5 Data 8,192 (0x2000) bytes
1%

Data Used: 112 (0x70) Free: 8,080 {0x1F90)
(=i {5 Program 22,144 (0x5650) wards
%

%4 Del ol
“-) PKOB nano: MCO20023602HIPO0D360
f Debug Resources

-0 Program 8P Used: 0 Free: §

-0 DataBP Used: 0 Free: 3

-0 Data Capture BP: No Support

-0 Unlmited 8P {SAV): No Support

XC16 (2. 10) [C:\Program FiestMicrochiphxc 162, 10pin]

- Device suppart information: dsPIC33CK-MC_DFP (1.7.244)
L’ License: Workstation - PRO - HPA:5882 day(s) - Press for Status

ogram Used: 1,484 (OX5CC) Free: 20,660 (0x5084)

int main(void)
1
SYSTEM_Initialize():

| printe(rdasercss: mi\r\nn):

while (1)
€

TMR1_Tasks ()
}

&Y @meny

Output x| Search Results | Hotificati | Notifications [H

[l> PkoBnano x MPLAB® Code Configurator x Kits x Pk

section address alignmer
nbss 91000
ndate 0x1008
.nbss 021002
data ax100e
bss 021050

Total “"data” memory used (bytes

Dynamic Memory Usage

region address
heap 0
stack oxL072

Maximum dynamic memory (bytes)

Info: Froject is using a large data memory modelfl

nbproject/Makefile-default . mk:272: recipe for v
make[2]: Leaving directory 'D:/Test/230712_RIC_H
nbproject/Makefile-default mk:95: recipe for taq
make[ll: Leaving directory 'D:/Test/230712_RIC_H
nbproject/Makefile-impl mk:33: recipe for targey

BUILD FAILED (exit valus 2, Total time: 2s)

<

| Pin Grid View |

D> PKOB nano =

section

.ndata
.nbss
.data
.bss

MPLAB® Code Configurator =

address
01000
Oxl008
Oxl00a
Oxl00e
Ox1050

Kits =

alignment gaps

Total "data" memory used (bytes):

Dynamic Memory Usage

region
heap

stack

address

0x1072

Maximim dynamic memory (bytes):

Info: Project is using a large data memory model when small data memory model is sufficient.

PKOB nano-

Labz =

total length

0x8
Ox2
Ozxd
Ox42
0222

0=72  (114)

maximim length

Oxlfge

Oxlf2e (2072)

Lab3 (Clean, Build, ...)

nbproject/Hakefile-default . mk:2Z72:

recipe for target

'dist/default/production/Lab3 ¥ _production_hex"

failed

make[2] : Leaving directory

nbproject/Hakefile-default .mk:385:

'D:/Test,/230712_RTC APP 211/Lab/Lab3 X'

recipe for target

build-conf' failed

make[l]:
nbproject/Hakefile-impl .mk

Leaving directory

'D:/Test,/230712_RTC APP 211/Lab/Lab3 X'

:35%: recipe

for target " .bui

ld-impl"' failed

BUILD FATLED {(exit walue 2,

total time:

2s)

© 2024 Microchip Technology Inc. and its subsidiaries
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8.3

Timerl

| ———

B 5 =

2 =

—
[ MPLAB X Store x| @ main.c x| ) tmric Ix | Buider x| |

¥ Software Settings

= ==

1) Fhi#ETimerl

Custom
2) {ZLZCustom Name Name [Dnesfec
-
FXOneSec Emoble C
S e 00005 <= 100

th Rz "

Calculated 1000

. Timer Period
3) B@RZUnturrpt Driven (me)

Interrupt [‘
Driven e

I ¥ Dependency Selector
Timer FLIE

TMR1
| selector IT1 i e

@ ¥ UARTIPLE = + UA

’----------\
MICROCHIP 1 S e L E ™MR1PLE <=|-Li&  onesec &1
+ TMR1PLIB .-s.r—l-l}; Timert H dsPIC33CK64MC105 L__________'
dsPIC33CKE4MC105 4
Controls
Pan: Right-click and drag
Zoom: Scroll

@ MICROCHIP
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|
"‘)‘Lc‘z : E == .
3%?@5'&% ‘
B AE 3 ey View
* |Interrupt Settings
1) ZlProject Resource, Eilnterrupt Global Interrupt Enable
2) ?UEasy View, ?ﬁ?UOneSec CTXT1: IPL for Alternate | -

Working Register 1

ﬂ%Eﬂ{E?ﬁ*&%?& IPL % Z CTXT2: IPL for Alternate

Working Register 2 OFF v

CTXT3: IPL for Alternate

Eﬂﬂﬂjﬁ‘g%r Elir%- Working Register 3 OFF >
E‘i—éT

CTXT4: IPL for Alternate

RIS EE TR S5 Working Regicter 4 OFF 9
Projects | Fies | Cosses | Resource Hanagemen-.. x| Module Interrupt Description IRQ Number Enabled Priority(IPL) Context(CTXTn)
MCC v5.3.7 DMT DMT Dead Man 45 ) v

Project Resuurces] Generate e © Tfmer | .
1 ¥ Cuctem J | ~ aneSec T1 Timer 1 1 2 vh
@ =T Clock IMna ChA cnange s
L .
Z= Configuration Bits _ N;:tlflcatu:}nﬁ. I: j
Pins CNE Change 3 = -
® = oMt - 4 i
|
£ ICD 5 I =
@ = Interrupt P|37|45|46|47(48| 1 |2 |7 |15[16|20|38|39 |17 |24|28 |29 l‘f B4(30|23| 6
— ' PORTC —==== PORTD
@ = Watchdog Timer x I 9 (10|11 (12|13 (14 |15/ 0 | 1|2 |3 |4 |5 |6 7|80 |10(11[12(13|1 | 8|10 13
. |
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Packs x| KitWindow x| StartPage x| MPLABXStore x | main.c x || mric x If Merge [MCC]  x I (D ][=)@]]
1 O [ ] t# CO D E MCC Modified Filename 2 \ )
V' 7
b b
Graphical | Textual —
MCC Updated Cnde Generated 3 2f9 Merge Result : tmri.c
™ 7/ Secciom: In 20 39 [Figclude "../ctmrl.m"
1) ;i Generate #include "../[ \ 349 = 40 include "../timer interface.h" n e
#include ". ., ! 1 .h"™ 40| | 41 WEinclude f./ /system/pins.h"
2) ﬁEmm%,~ 4] | (e —
S > S ff Section: Data Type Definitions 42 43 ff Section: Data Type Definitions
X B > ZZMIEREN 3| | a8
™ kvi Ry $define MASK 32 BIT LOW OxOQOOQOFFFFU 44 45 ; i LSE _BIT LOW OxO000QFFFFU
3)*t=> énBHY1t $define MASK 32 BIT HIGH OxFFFFOOOOU 45 48 EIT HIGH OxFFFFOOOOU .
4 47
Section: File specific functions 47 48 ff Section: File specific functions
48 49
ic wvold (*THMRE1 TimeoutHandler) (vold) = HNHO 49 S0 static wvold (*TME1l TimeoutHandler) (volid) = HULI
Projects THIE T(Iassa IRﬁnume Managemen... x] = - =0 51 -
MCCw53.7 ection: Driver Interface 51 52 |// Section: Driver Interface
=14 =]
Project Resou 1 GE”EF‘“E] |£|| @ t struct TIMER INTERFACE OneSec = { |' =% 53 54 ‘I:'.Dnst struct TIMER INTERFACE Timerl = {
¥ System I “1|-Initialize = £TMR1 Initialilcebde———?f . Initialize = &TMR1 Initialize,
0 ﬁ Clack Deinitialize = &TME1 Deinitiali i Se Deinitialize = &THMR1 Deinitialize
.Start = £TMR1 Start, =1 57 .Startc = £THMR1 Start,
= Configuration Bits .Stop = &TMR1 Stop, 57 58 .Stop = &TMR1 Stop,
0 ﬁ DMT #if TIMER PERICDCCOUNTISET API SUPPCRT 58 2 #if TIMER PERICDCOUNTSET ARPI SUPFORT
.PericdCountSet = £TME]l PeriodCoun 55 &0 .PeriodCou - = LTHME]l PeriodCount?
= |CD - , )
#endif &0 61 $endif
0 = Interrupt -PeriodsSet = &TME1 PeriodSet, 61 62 .PeriodSet = &THME1 PeriodSet,
0 E Dins PeriodGet = &TME1 PeriodGet, 62 63 PeriodGet = &THME1 PeriodGet,
LCounterGet = £TMR1 CounterGet 63 64 LCounterGet = ETHMR1 CounterGet,
9 ﬁ Watchdog Timer Al TrterrntDrinrituter = £TMRT TrtervintE 64 65 TrterrintDrinrituGar = £TMB1 TntarruntDei ®
T 4 £C & 4 4

@ MICROCHIP
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11.E CODE
tmrl.h

Packs = | KitWindow x| StartPage

| LI

x| ¥ MPLAB X Store x | Buider x main.c  x

15 L THIS SOFTWAEE.
20 =

21
22

"

ikl

[ {

#include "mcc_generated files/system/system.h"

27| =

28 LEDO SetLow():
29 DELAY milliseconds (100);
30 LEDO SetHigh(};
31| -}

32

33 [ /¢

34 Main application
35| - *f

36

37 int main(void)

"

© 2024 Microchip Technology Inc. and its subsidiaries
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12.5CODE

Ca"Back%% |Packs x| KitWindow x| StartPage x| MPLAB X Stor
- ‘ Source | Hstoy W |[BE -0 |QT-FFL

27 |_ Main application
28 * f

vold OneSec Callback (( woid )

g g ___:______‘__

32 LEDO SetLow(): o
33 DELAY milliseconds (100):
34 LEDO SetHigh(}:;
35
ag| - }
37
338 int main(vold)
39| [ {
40 SYSTEM Initialize():
41 ;
42 . CneSec TimeoutCallbackRegister [DneSec:_Callb\alc:l:]l E
43 |BOIKL. T/ F=msmsmsmsm
P printf ("dsPFIC33: Lab3\r\n"):
45
16 : while (1)
47 {
a8 Iy TMR1 Tasks(): .
49 }
£f‘|

ﬁ\ MICROCHIP
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12.45

La b3 S COM21:115200baud - Tera Term VT - [

S N File Edit 5Setup Control Window Help
S — - .
1) 55

d=sPIC33: Labh3
dsPIC33: Labh3
dsPIC33: Lab3
dsPIC33: Lah3
dsPIC33: Lah3

Z)EZ%
4T #5 _FLEDO

SFFIE5100ms
PC#A T~ dsPIC33: Lab3

. EHHRIEZ1TdsPIC33: Lab3?
« RN RESFRFE R RESETZ 2R
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BRI

Timer(SCCP)



N RGAE B 3%
EE&PY : Timer(SCCP)
. 2[: % E/\] :

m2yt 2 L o
¢ ;jl?nﬂn%ﬁﬂ‘?:fﬁ

o FH—({[ESCCP5ERY Wil 16-bit Timer
o A3 RIFES| A AILEDL LED2 /LED3, LED4

 GHER
- LED1,2 =21 Hz
- LED3,4 =22 Hz
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dsPIC33CK datasheet
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SCCPZEFE

SCCP(Single Output Capture/Compare/PWM/Timer modules)

FIGURE 20-1:

SCCPx CONCEPTUAL BLOCK DIAGRAM

TABLE 20-1: TIMER OPERATION MODE

T32 .
(CCPXCONALI5]) Operating Mode
0 Dual Timer Mode (16-bit)
1 Timer Mode (32-bit)

Clock

—t» |
’ |
| Compare/PWM
CCSEL — | Quteut(s)
MOD[3:0] —=| ¢ \ | sz
| | | Qutput Compare/ | “
— - A
Sync and N l 16;.32 St | PWM |
Gating —| | Timer I | OCFAIOCFB
Sources ——®=
— \ v/

External [ — Input Capture

Capture Input | — -
—

i t

—- Time Base ' '
Sources ———= Generator CCPXTMRHIL

= ccpxiF

= cCcTxIF

I Sync/Trigger Out
F— Special Trigger (to ADC)
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SCCPZEFE

SCCP(Single Output Capture/Compare/PWM/Timer modules)

FIGURE 20-2: TIMER CLOCK GENERATOR

TMRPS[1:0] TMRSYNC S5DG

_ _ —
CLKSEL[2:0]: CCPx Time Base Clock Select bits . * ¢ ¢
111 =PPS TxCK input — -
110 = CLCA4 gfucrtes — Prescaler —>| gttt e [ Gate® —"’l?h?jdsfxle
101 =CLC3 —
100 =CLC2 -
011 = CLC1 -
010 = Reserved

=20 L= Reference Clock (RELCLKO)L . o o
" 020 =Peripheral Clogk (Fe = Fosgi2) "~} CLKSELLZ0)
Note 1: Gating is available in Timer modes only.
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SCCPZH%

2L
B A

—_—
[ ]

}

&32-bit E1F

s

TABLE 20-5: SYNCHRONIZATION SOURCES
SYNC[4:0] Synchronization Source
00000 MNone; Timer with Rollover on CCPxPR Match ar FFFFh
FIGURE 20-4: 32-BIT TIMER MODE
Sync/
SYNC[4:0] ==pme| Trigger
Control
—
_-.. - +
g'ﬂﬁ“ _ meBase ] I op TMRH CCPXTMRL
ources »| Oenerator

Comparator

—— Set CCTxIF |

S = -

_— _— — _— _— _— _— _— _— _— _— _— _— J
CCPxFPRH CCPxPRL

UART3 RX Edge Detect

10100
10101 UART3 TX Edge Detect
10111 Comparator 1 Output
11000-11110 Reserved
11111 MNone; Timer with Auto-Rollover (FFFFh — 0000h)
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ﬁ Rename Project

1.7&17Lab4 1

N, " Clean and Build Fenames 'Lab.q.':
Rflab 3p4fklabd | ¢E o
Batch Build... Project Mame: [ Lab4
ﬁ. Set Configuration
Mew
Add 5 Project Folder: | |D:¥Test\230712_RTC_APP_All\LabY ab4.X ]
Unset as Main Project
Find...
1) i“PrOjectS ELast: Locate Headers
3= E3
B ERG R Run 6
2) ¥ ZEProjects Debug
. Step into Rename Cancel
3) ¥ %IRename =2
4) ﬂ%Eﬂ’ﬁLabll I Make and Program Device
SEB = ey Projects : Group...
5) WEIEERE RIS w2 L2 -
r = o Rale
6) 1:# Rename - mﬁﬁg*ﬁﬂgaﬁl @ o Open Required Projects 3 Rename...
E|€
= Code Assistance f:myre...
OpY..
Iﬁ@ | Analysis ; Delete Delete
e B Show Code Coverage Summary Export Hex
j Versioning ]
2 History »
plaoc16ty 2, 10%bin]
Properties
e eaeer MC_DFP (1.7.244)
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2. B ii—&HTimer

A )
%S C C P 1 Projects Files Classes Resource Management [MCC] = [=]
S 2 | mccvsad I
: | 4
e
- Project Resources | Generate 0 @ i ¥ Dependency Selector
1 Device Resources v Eﬂ"‘fnt Manager _ =
L ) ﬁ ¥ Privers Ti FLIB '
I ) imer P
Tirner Selector
k ADC -
» CaG @ E3 £ pray
b SENT ® E4 = Onesec -
P—
» SPI © B3 2= Timer(None)
¥ Timer B LA
-~ o
08 S - v Syt d —— | E
— TF,‘R;
» LART =
Device Resources ‘ (Z Content Manager
P20 ~
* External Interrupt v System Fi
» oPaA |+ DELAY gl
» F|EIE-|"I » PTG % UART1PLIB s}—’—{-l- UART1 3
» Pulse Output *
> — S
=
1 EIJ D i R - 2 o Controls
evice Resources = I P e e
S 3 E spB Ti’;’. Zoom: Scroll
;t i *t i E ® Timer Output | Search Rﬁul‘\s | Hotificati | Hotifications [MCC] | Pin Grid View = | o
Drlvers ’ Tlmer ’"“ % Il;l:RT periohersl Pa:kage: TQFP4E w Pin No: 8‘9‘10 2225|2627 |33 34|35 36‘37|45|46|47|48|N2 7‘IS‘16‘20|38|39|IT|24|28‘29‘40‘41‘3‘4 44|30|25|6 -
| . ardwere Peripheral U - L el
2) ¥ PrOJeCt Resou rces gt::b] Lab3 - Dachhoard x ﬁg Module Function 3 1|23 |4|5|6|7|8|9|10[11/12|13| 1|8 [10[13
. . a . E ‘EE j % P[r):i;z'rype:Appl\cahnn-conﬁgurahnn:c cLeo MPLAE X & " | Builder =
¥eDrivers ,¥cTimer ,Rh%E e B E t J | 1
- CRC32: Hex file unavailable
. SEE oo & Packs PGCx
3) ?U BUIlder,%ﬁ ETlmer(None) B;_gg;ggi;gggi—g;jg-m> I
. . SEE =0 o s SRR || VSR Ui B || || |G B B G ]
4) FTimer Easy View,iEEEREE o oo R . 0 O
----- LE‘ License: Workstation - PRO - HPA:688 Pins - *
SCCP1 B erery spo #| Timer{None) = T | | % | B G 8]
= [ Data 8,152 (0x2000) bytes
1% @
»

I I @) o
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2. ¥e=SCCP
HESCCP1

SCCP1PLIE =

1) #ESCCP1PLIB MICROCHIP # TMRIPLUB = | —|#  Onesec &
2) &%Clock Prescaler 1:64 dsPIC33CK64MC105 .

¥ UART1PLE = | * UART1

Fin-

3) #ETimerl 5% - Custom Name £Z3& T500ms

500ms , FInterrupt
4) BFEFNRLTS500ms oS x| SCCP1PLIB =

] SCCP1PLIB x| =
2 . — * Software Settings
: Register Initialization
Custom Mame T500ms
| ¥ Time Base Generator Settings
Timer Enable
Clock Source FOSC/2 w ‘
—

. Requested Timer _ _ 5
Ergétél?ci'r?:z‘ 4000000 Period (ms) 0.0005 ==Q500 <= 1.073741824=10
Configure Clock Calculated Timer
Prescgler Period (ms) 500
Clock Frescaler v Interrupt Driven ‘

Timer_PeriodSet() i}
API Range (ms) [0.032 - 68719476.736] - [}ependen[y -
- . . _
Auxiliary Output Settings Timer PLIE Selector ccep -
Auxiliary Output .
SEIectir?rr1 P Disabled v
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RIl
A LEDY

LEDOSOSRED #, LD OS0R Res0603 GSOR
R12 - RC13

& NN

LEDOSOSRED # LEDz o0k Res0603 GSOR I 2D1 dsPIC33CK

R13
3 P e

¥, LED3 680R Res0603 680R
LEDO0805 YELLO R14 RDS

. ZAA LED4
6 680R  Res0603 680R

LEDOSOSYELLO/
o MCU16
AVR PIC18 MCU32

© 2024 Microchip Technology Inc. and its subsidiaries
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3-1. LEDZEf5 [E]

LEDE

LED080S RED #, LEDI

&

—ANAN—
680R  Res0603 680R

LED0805S RED # LED2

ANAN
680R  Res0603 680R

1 I ‘
¥, LED3
LEDOS805 YELLOW

ANN
680R  Res0603 680R

! 4
¥y LED4
LEDO080S YELLOW

GND

MCU32 PA24
MCU32 PADS |
MCU32 PAl6
MCU32 PA17
MCU32 PA1B
MCU32 PB22
MCU32 PAD4
MCU32 PAQS
MCU32 PADG
MCU32 PAO7

I0_SW3
I0_SW4
I0_LEDI
I0_LED2
I0_LED3
10_LED4
I0_JOYSA
I0_JOYSB
I0_JOYSC

NN\
680R  Res0603 680R

On_Board_Signal
n_Board_Signz

MCU32 PBO9

MCU32 PB23

I0_JOYSD
I0_JOYCNT
10_CLED

LEDI1

LED2

LED3

LED4

“ On Board IO

=
iﬁg (APP_CuriosityNano2Arduino_V20230315.pdf)

On_Board_Signal
~

SW3 « 10 _SW3
SW4 —
S 10_SW4
=== . 10 LEDI1
= « 10 LED?
LED3 . ‘
TED: « 10_LED3 >
——M—Joy x " IO_LED4
: . I0_JOYSA
JOY B -
v 10_JOYSB
\ oy 5 10_J0YSC
\ JOY CNT _* 10_JOYSD
\ =5 « I0_JOYCNT
« 10 CLED
\ :
\
\\ On Board Signal
AVR PBO 0 SW3
\ T AVR PBI —
I0_SW4
\_AVR PB2 —
\ I0_LEDI
<_AVR PB3 —
I0_LED2
AVR PB4 — \_
I0_LED3
AVE _PB5 — e
I0_LED4
AVR PD4 —
I0_JOYSA
AVR PD5 LS
I0_JOYSB
AVR PDI e
I0_JOYSC
AVR PD2 e
I0_JOYSD
AVR PEO —
SR PAT I0_JOYCNT
I0_CLED

SP8

2 PIC18 RC2

Short PAD

SP9

Short PAD

On_Board_Signal
PIC18 RCO 10_SW3

10_SW4

PICIS RAZ , 10 1EDI

10_LED2

10_LED4
10_JOYSA
10_JOYSB
10_JOYSC
10_JOYSD
I0_JOYCNT

MCU16

10_CLED
-

IO_LED3 >

“ On_Board IO

On_Board_Signal
RC10

MCU16

e 10_sW3

MCU16

e 10_Sw4

MCU16

RCI3 . 1O_LEDI

MCU16

51— [0_LED?

MCU16

10_LED3

Yl

ED3

MCU16

~as— [0_LED4

MCU16

RAL IO _JOYSA

MCU16

RBS IO _JOYSB

MCU16

B IO _JOYSC

MCU16

RBILD IO _JOYSD

MCU16

. On Board I0 >

EBl1

IO _JOYCNT

I0_CLED

ry
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3-2. LEDZEfH |

==
LE D Eiﬁg (APP_CuriosityNano2Arduino_V20230315.pdf \ dsPIC33CK64MC105_Curiosity_Nano_Schematics )

EDGE 56P Female CINANO

GND

CON1
1| RESV VBUS |32
s ID VOFF |3
_ CDC_BX DBG3 =
AVE FEJ T e 5 25 AVE PEL
AVE. PF3 1 38 AVE. PED
AVE_PBO —1 37 AVE _PA3 Pp—
AVR PBI s [ 26 AVR PAD ) On_Board_Signa
AVE _PB2 - | 35, AVR PB5 AVR PBO 10 SW3
AVE PB3 T [34 Y _AVE PBE '\ AVR PBIl QT
- —_—— 4_L — - 10 SW4
| ND GND [ 2\ —— ——— M — — _ARPB I0_LED1
AVE PCO | £ 2 39 AVE PCS N AVR PB3 e—
AVR PCL | s [ 21_' AVR PC4 \\ AVR PBA I0_LED2
AVE PCG > 30\ 3 IO_LED3
5 . __AVR PB:
v T 10 JOYSA
Curiosity Header 28-Pin ESHETF Pin * 2 \ — = IO JOYSB
AVR PD1 P
g \ - = I0_JOYSC
o< AVR PD2 -
IE \ = 10 _JOYSD
S|3|w J200 - 10 JOYCNT
fua] [=] paf AVR PA3 —
= = [ DEBUGGER \ - - 10 CLED
RESERVED VBUS \
- D WOFF —_—
RC10 RP58 TTART TX J201 . JZDZQD I MCLE
BEi11 PD:IQ ITART BY 173 ?DD&F_‘{ DBG& ] EBS BRDIT D3
RC6_RP54 L s \___ RB13_RP45 PWM?2
RC7T BP55 ; 4 N EBl12 RP44 PWHhI2
RC10 RP58 TTART TX 0 = \ EBE1l1 RP43 PWNM3
RCll RP59 TTART RX 1 6 Y EB10 REP42 PWNh3
RC12 RP60D = 5 RED3 RP72 PWNMAL
RC13 RP61 ; 4 ED1 REP65 PWNHNAH
RB1 RP33 OSCO J215 s GND RAL
EBD RP32 OSCI J214 . ;
RD10 REP74 LEDOQ = 5
ED13 RP77 SWO0 DBG2 -
3  TARGET *

On Board IO
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4.5 ELED

1)

2)

3)

4)

a MPLAB X IDE vB.15 - Lab4 : default — x
Eile Edit View MNavigate Source Refactor Production Debug Team Jools Window Help |Qv Search (Ctrl+)
E—I%@@de@u\t ~ %"@' D"'@ '@'WT'@'E oahsabdadcnovzc EHﬂWdﬂI’
;njecls Files Classes E 4 jement [MCC] = = .re| Builder x 'E'] mainc x T500ms ; [] Pins = =
1 MCC v3.3.7 e ——————— Wn& connections ) ! ) o s crupt
[] Project Resource ey /ﬂ/.‘_{r-- I Lo(a:llun Pin l:ame Muiule Func;llun DI[el;thlﬂ c::::‘ Ao fltlarrl. Pu“;awn Pu“uk O:J:n 0: .
L £ Clock —
== Configuration Bj T500ms 5CCP1 PLIB Pins = =l
sl : ‘
o E F'IF'IE z ‘[;';T H Interrupt
- Location  Pin Name Module Function Direction Custom Start Weak Weak Open an
g in = = = = = Name Analog High Pulldown Pullup Drain Change
<
. ources 3 RC12 Fins GPIO output LED ] ] ] none ™
FlProject = P
Resources 4 RC13 Pins GPIO output LED:2 ] ] ] ] none ™
,i!f.EPlns 44 RO Pins GPIC output | LED3 ] J OJ none ~
A, £ Timer
%Eﬁﬂﬂ I'ZIZII 30 RDS Pins GPIO output | LED4 O ] ] O none ¥
eripherals

RC].Z\Rc13 E{U-... Lab4 - i | Pin Package View x = —

RD1\RD8 PABV| @ @ (] FExportimage Pin Grid View = | Qutput Search Resul =]

Zpi Eﬂ% SES5s55%58uss Package: ||TQFP48v|| PinMNo: |41|3 |4 (44(30(23|6 |*
Pins o DRI PORTD
~ - [+ 36

I-ED]- 4 - %a BSE futput Module Function Direction 111213 |1 | 8 (10|13 | | ‘ ‘ | | | | | | | ‘ | -
‘EE A : k3 3: Packa 38|39 |17 |24 (28 |29 |40 |41 | 3 (4 (44|30 |23 | 6
EZlo¥in{E 3 S 3| | PCx nput S ——

o ) [e a1l *q|ICD L i
[ e dsPIC33CK64MC105 2l [P .
12 8, e I [ UTTX output CRCACRC RGN BN W% bbb bbb b 006 6]E
1 -

. 3 [ [ - Baaa|s|a|s|a|e|a|E|E B BB
% Generate =g 0o =l nput L AN RC NI RN Wt %G|kt |G|k E |k k8
EECODE oo I i e GPIO input Al B h s E 8 ‘a|nB|B|Ba|b|b|B|A|A|A|A A|lE

mmmmmmmmmm |k Pins v
GPI opt  pl|@|@| @ 8| A& @ e
> 4
-

@ MICROCHIP



5. EXCODE

sccpl.h

Kit Window = | Packs x| StartPage = |9 MPLABYX Stde = |[E|main.c = x

Source  History 'I||EEIEE-II -

e —_— e L Ll L L e L TN I [T TR R R IRy SR e I J—Ul_.l_'r J_I'J._.l.l.l.l._.Ll_lJ_l‘ [ T L —x sl

- HLTSCEVER RELATED TO THE SOFTWARE, HOWEVER CAU
IP HAS BEEN ADVISED OF THE POSSIBILITY OR THE
ABLE. TC THE FULLEST EXTENT ALLCWED BY LAaAW, M
TABILITY ON ALL CLATMS RELATED TCO THE SOFTWAR
AMOUNT OF FEES, IF aNY, YOO PATID DIRECTLY TO

FIWAEE.

cc_generated files/system/system.h"
cc_generated files/system/pins.h"

23 #include "mcc generated files/timer/delay.h"
24 include "mcc generated files/timer/tmrl.h"
25 #include "mcc generated files/timer/sccpl.h”
26
27 [— #include <stdio.h> ]
28

printf ("Lak4-1 \r\n"): 23 _.-"' )
30 Main application
31 o'

© 2024 Microchip Technology Inc. and its subsidiaries
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5-1. ECode

KitWindow x| Packs x| StartPage x| MPLAB X Store x|

[Souree [ vy MR B-8H-(ATFRBUP S B |[AU[0 B

34 § DELAY milliseconds (100);

35| |  LEDO SetHigh():

36

37 }

38

35 vold T300ms CallBack( wodid )

40 .{

11  LED1 Toggle():

42| |  LED2 Togole():

43| |  LED3 Toggle():

22| |  LED4 Toggle():

45 }

40

47 main(void)

43

45 SYSTEM Inmitialize():;

S0

51 OneSec TimeoutCallbackRegister (OneSec Callback) ;
02 T500ms _TimecutCallbackRegister (TS500ms CallBack);
53

i printf("dsPIC33: Lab4\r\n");

55
56
57
58
a5
el

while (1)
{
TMR1 Tasks();

@ MICROCHIP
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6.45

La b4 U COM21:115200baud - Tera Term VT —

File Edit 5Setup Centrol Window Help

1) Besk e Lo

d=zPIC33: Labh4

2) R . T
&kt _ELED1~473T B A1 | ‘ ‘ ) EELL o
PC# T~ dsPIC33: Lab4 et = “

LEDO $548— VB —F

RCY

[ 4
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7. INE% Timer x 2

SCCP(Single Output Capture/Compare/PWM/Timer modules)

FIGURE 20-1: SCCPx CONCEPTUAL ELOCK DIAGRAM
r - - - — — — — — 1
| = ccPxF
i | = CCTxIF
mal Input Capture
Capture Input | — ™ I Sync/Trigger Out
______ | —— Special Tri to ADC
TABLE 20-1: TIMER OPERATION MODE ;_ | pecial Trgger (to ADC)
T32 Operating Mode . f |

(CCPxCON1L[5])
0 Dual Timer Mode (16-bit)

1 Timer Mode (32-bit) k | -
T32 |
CCS5EL —» — —

: ——- Time Base l I
es —— Generator CCPXTMRHAL
—'—b—

|
|
| Compare/PWM
| Cutput(s)
MOD[3:0] —=| ¢ \ | sz
| | | Qutput Compare/ | “
— - B
Sync and N l 16;.32 St | PWM |
Gating —| | Timer I | OCFAIOCFB
Sources ———
— \ v/
L _—_—_—_—_— __________ N
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7-1. % Timer x 2
516-bit E1H

SCCP3

B AL

Y% WA

FIGURE 20-3:

DUAL 16-BIT TIMER MODE|

Fas

SYNC[4:0] =i

Clock
Sources

e emtcome N

——» Set CCTxIF

——r—————————-’

k1111

—— = Special Event Trigger

CCPxPRL
r Comparator
| Spp—
Sync/
Trigger | CCPxTMRL
Control ;
Comparator
Time Base ! A
Generator -
CCPxRB
——» CCPxTMRH
- Comparator

L———;_

ot |

= Set CCPxIF

_—_—_—_J

CCPxPRH
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8.5 ﬁ%_%ﬁTlmer—lzsms T A i = i 55

Souee [ Hstoy W E-E-QETBE|IPLREu0
349

40 void T500ms=_CallBack( wvoid )

41 1

42 LED1 Toggle():

43| |  LED2 Toggle():

44 }

45

4 int main(void)

a7| [ ¢

43 SYSTEM Inmitialize();

49

50 SCCPl_Timer Stopl):

51

52 CCP1CCH1Lbits.T32 = 0;

53 CCP1PEH = (0xT7Al11>>2);

54 IF50bits.CCPL1IF = O;

5o IECObits.CCP1IE = 0O;

56

57 SCCP1 Timer Start();

58

59 OneSec TimeoutCallbackRegister (OneSec Callback):
L=10] T500ms TimeoutCallbackRegister (T500ms CallBack):
6l

i printf ("dsPIC33: Lab4-1\r\n");
63

64 while (1)

85 {

66 if (IF50bits.CCP1IF==1)
&7 i

63 é IFS0bits.CCPLlIF = 0;
€9 LED3 Toggle():

70 LED4 Toggle():

71 H

72 }

T3 -}

@ MICROCHIP
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9.4%

& COM21:115200baud - Tera Term VT — 0O 4
L2 b4-1 File Edit Setup Control Window Help
N T LY
1) SEaRHIE
2) &5

/M b
LED O e

AR E
LED1~23X F 185 1Hz
LED3~4%7 B HRES 2Hz

UUUUUUUU

,,,,,

PC&E T~ dsPIC33: Lab4-1
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10. ﬂﬂﬂlOOms Delay
;/E: “A\%n

ﬁﬂl&iﬁ! Illlnmiuc x ﬁhﬂﬁFLC ::riaswmamc :[_I

27 P
28 Main application

29 xf
30
3l vold Onesec Callback( wvoid )

32 E {
33 & /7 LEDO SetLow(): .

34 £ DELAY milliseconds (100);
35| - // LEDO SetHigh();

36 LEDO Toggle():

37

38 = }

20
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BEsH : Clock
 AEBREH

° ] fi#ClockZE 7
* Y[ 55 System Clock 5% 7E
o [ fi#Clock ¥f Timer 5z UARTEZ 2L

+ AERIEINIClocks®5E T » FEEIFIARLIAE

c GEREW
* UART 115200-8-N-1
* LEDO jf%l Hz
* LED1,2 /=1 Hz
 LED3,4 %2 Hz
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( IOCijjlj :—E’E FIGURE 9-2: dsPIC33CK64MC105 CORE OSCILLATOR SUBSYSTEM
| A

ZINTI3
= FviCo

Evco ]

Fvcof2 DOZE[2:0]
2 — DF'?O Fvcol3 Fvconi
ivider EY o
Ewvcold r I
| L
— e FpLLot®S VCOoDIV[1:0] ™ Foy

1. AR ERA 8 |
FRCCLK —3=|S51 [ i N

— pLLM =2
2. W@PLL'%% POSCCLK s3 PDSCCLK!F;\E‘\“ =
Feuio2® | oo iaa =2
FAARERAR B A& 3R rrcou | l _
- —_— — o FRCDIVN | 3
3. E%ﬁ‘%ﬂ‘ S | BFRCCLK | - — -
(Ti\mer,PWM...) P 5 1 lerecik_|., Rer §RePMs
E1b: Z NGl =

L
FRCDIV[2:0]

I 7T / cFlg?lk Sclil:?ti; Resek PDE:;
4. RAREITH .
H] BAETJ#Clock . L Aeosapa

Fosc
S6 NOSC[2:0] FNOSC[2:0]

' | |
| BFRC |
| LERC ' REFCLKO |
| |
| |

Note 1: See Figure 9-3 for details of the PLL module.
2: XTPLL, HSPLL, ECPLL, FRCPLL {(FPLLO).
3: Clock option for PWM.

4: Clock option for ADC.

5

Clock option for DAC.
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Clock K&

_FIGURE 9-1: dsPIC33CK64MC105 CORE CLOCK SOURCES BLOCK DIAGRAM
— - FCy
ek BFRC BFRCCLK c Clock -
Backup Internal Fast RC 8 MHz ore Cloc — -
g FRCCLK Selection and

— FOsC

‘ POSCCLK PLL/DIV Subsystem

LPRCCLK (see Figure 9-2) — = \VCO Outputs

AESERIREZS —*:; FRC
Internal Fast RC TUN[0] 8 MHz 3 REFCLKO

‘ QsC0
FiRZER 1 X POSC
Primary Oscillator L Fcy : 15SHITEE

DSl —_
‘ Fp: BEMITEE
Fosc : McuzILiRE

R E R IRE 23 LPRC Fvco : BR{ZEHIE 28 & tH CLK( >400MHz )
Internal Low-Power RC 32 kHz REFCLKO : 2 E5a R iil#i ticLK
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SHAH B (PLL) TS

(1) —=151
FRCCLK DIV

-
1-8

POSCCLK!1—=(S3

r PLLPRE<3:0>

—

PFD

FPFD =

8~(Fvco/16)MHz

s VCO - BR¥EHRZ 2% - Voltage Control Oscillator

 PFD - }E{r 32513 - Phase Frequency Detector
» FEA IR - SEREEEE T e EEETRE

Fvco =
400~1600MHz

POST1DIV=2:0>
R
( ) ; POST2DIV<2:0>
| g Lock | Ol vco el PV | | DNV
Detect 1-7 1-T
Feedback
Divider |- == FyCD
16-200
Fvco
Fvcoiz
‘ ) vCO FvcoDiv
PLLFEDIV=T:0= Divider Fwvcora
Fvcoi4
WCODIV=1:0>
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Fosc
Fcy

PC

-

SHITIAE

MEEE YRR SER—(ETE <A

Tcy
PC PC+2 PC+4
Execute INST (PC-2)
Fetch INST (PC) Execute INST (PC)
Fetch INST (PC+2) Execute INST (PC+2)

Fetch INST (PC+4)
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1.7&17Lab4
BfLab 414 %4 % Lab5

1)

2)
3)
3)
4)
5)

FlProjects fELab4
HEMG R

¥ ZlProjects

¥ ZElRename

{EL4 A Lab5

AEIEFEAE RIS

2 Rename - SERX B IHE X

Clean and Build
Clean

Batch Build...

Set Configuration

Unset as Main Project
Find...

Locate Headers

Run
Debug
Step into

Make and Program Device

Projects

Close

Open Required Projects
Code Assistance

Analysis
Show Code Coverage Sum
Versioning

History

Properties

rmary

ﬁ Rename Project

Rename "Laba™

Project Mame: Lab5

Project Foldef:

D:\Test\230712_RTC_APP_aAllYLabiLabs. X ]

5

Group...
Package...

rault

. §F) CRC32: 0x3F43D4AC

Cancel

R.ename
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2. BARIMCC

-~ o
3

TR

| d
-

= FRC, 8MHz

Watchdog Ti Clock = | Interrupt

* System Clock

System Clock Source | ere Oscillatar

MCC v3.3.7

Set System(FOSC)
Fregquency to

Project Resources | Generate |

Maximum

Calculated Systemn 8.00 MHz

* Drivers

¥ System

Frequency({FOSC)

Calculated Peripheral
Frequency(FOSC/2) 4.00 MHz

@ =T Clock

PLL Output

Frequency(FPLLO) 1200.00 MHz

¥ Configuration Bits

VCO Frequency(FVCO) [1200.00 MHz

FWCO Divider 4
YVCO Divider
Frequency(Fvcoply)  200:00 MHz

* Reference Clock

Eeference Clock

Enable

REFO Clock Source FOSC
Requested REFO

Fregq uency(in Hz) 2000000
Calculated REFO 0.00 kHz

Frequency

||{I {I |

© 2024 Microchip Technology Inc. and its subsidiaries
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3. B X FoscE|

FRC, 200MHz

44

sl

HY

\ | Cock x|

| w System Clock

System Clock
Source

Set System(FOSC)
Freguency to
Maximum

Calculated System
Frequency{FOS5C)

Calculated
Peripheral
Frequency(FOSC/2)

PLL Qutput
Frequency({FPLLO)

VCO
Frequency{FVCO)

FWCO Divider

WCO Divider
Frequency(FVCODIV)

| FRC Oscillator with PLL

200.00 MHz

400.00 MHz '|
400.00 MHz

|4

100.00 MHz ]

w Reference Clock

Reference Clock
Enable

REFC Clock Source

Requested REFO
Fregquency{in Hz)

Calculated REFO
Frequency

|FVCO/4

500000000

100.00 MHz
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1
Lab5

1) FEaxHlE
2) &

/M b
LEDOE

. COM21:115200baud - Tera Term VT

File Edit Setup Control

Window

< VvV

Sl

© L€

¢ 104010808

AR E
LED1~23Z & 14
LED3~4XX F EH#ER A

AAAAAAAA

ot
: '-:j 4 "\

panie

PC&E T~ dsPIC33: Lab4-1
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5. £ TFLEDO

1) EZEOneSeci%E

2) FARITMR1 PLIB
oAU A2 155 e 2R R

3) &B&HOneSec{t

RIMCUHRF Ak B PR AE 5k

FIRHIRESHSEMERR oms

FOSC/2 = 100 MHMz-> FRC 8 MHMz

acl

OneSec x| SCCP1PLIB

E 3 i OneSec xi SCCP1 PLIB =

* Software Settings

* Software Seftings

TMR1PLIE =

I TMR1FLIE =

ﬁgiﬁ%m Onesec
Timer
Enable ‘
Requested _ _
Timar 0 <= (1000 <= 167.7722
Period (Ms) should be <= 167.7722
Calculated 0
Timer
. Period (ms)
Interrupt
Driven '

m RO Initialization ‘m Register Initialization

Clock
Source

FOSC/Z2 | e

Clock 100000000

Source
Frequency
(Hz)

Configure
Clock
Prescaler

Timer_Pericdset()

APl Range (me) ~ [0:00002 - 0.65

* Clock Settings I| * Clock Settings

¥ Dependency Selector

Clc:Lck —

Clock
Source
Frequency
(Hz}

3000000

Configure
Clock
Prescaler

Timer_PeriodSet(

API Range (me)  [0-064 - 2097.152]

Timer PLIB

Selector TMR1 h

© 2024 Microchip Technology Inc. and its subsidiaries

ﬁ";iﬁ%m Cnesec

Timer

Enable ‘

Requested _ _

Timer 0.0003 <= 1000  |<= 2097.152

Period (ms)
i Ic

2lculaied B1000

Period (ms)

Interrupt

Driven ‘

¥ Dependency Selector

Timer PLIE

Selector TMRT e
S—
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6. {Z1ELED1~4
T500ms

=

socpl.c II Builder lltl'l'rl.c ll EBB@

| soree

BE-B- Q@SR PR auly &

Ll |

| OneSec | T500ms x|
74
75 vold SCCP1 _Timer Initialize (void)
76| H {
- 77 /f MOD ; CCSEL disabled; TMR32 32 Bit; TMRPS 1:64
| ¥ Software Settings 78 CCP1CON1L = O=xEQ; //The module is disabled, till
Custom 79 //SYNC None; BLTSYNC disabled; ONESHOT disabled;
Mame T500ms 80 CCPLCON1H = 0x0;
) 51 //BSDG 0x0; S3DG disabled; ASDGM disabled; PWMRSE
EEETE . g2 CCPICOMZL = Ox0;
83 J{IC5EL ; AUXOUT Disabled; ICGSM Level-Sensitive
Timer - o0 00013 <= 500 s j———— R |
. ri-state; POLACE disabled:; OSCHT Hone:
Period (Ms) .= 7 7487790694% 10° . CCPLCON3H = 0x0:
Calculated o0 &7 //ICOV disabled; ICDIS disabled; SCEVT disabled:
Timer g8 CCPLSTATL = 0x0;
Period (ms) 89 //TMRL 0x0000;
nterrupt a0 CCP1TMEL = OxO0;
Driven . a1 //TMRHE 0x0000;
92 CCELTMRH = Ox0;
 Dependency Selector 3 fERL EnEss
94 CCELERL = OxEBCL;
Timer PLIE <CCP] - ER] TN
Selector [ 96 CCPIPRH = OxB: ]
N S ALMEFS U7
ag CCPIRE = 0x0;
a9 //CMBB 0
100 CCP1RB = 0O=0;
101 J//BUFL 0x0000;
102 CCE1BUFL = OxO0;
103 J/BUFH 0x0000;
104 CCELBUFH = Ox0;

© 2024 Microchip Technology Inc. and its subsidiaries
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6-1. {Z1FLED1~4

T500ms

1) BARISccP1 PLIB {ECSEZR 3K E
FXREFO

2) ZFlIClockPXREFOZ%34MHz

3) BEY%—XcoDE

4) ElFsccpl.c
CCP1PRL = Ox7A11;
CCP1PRH = Ox0;

| ...rel 9 main, s::q:ll.c xl Builder = tmrI
Source  Histol |E*@'|ﬂ%5'%|
93 //PRL 31245;
54 CCEFL1PEL = 0OxTAll;
495 S/PEH 02
@ CCP1PRH = 0x0;
97 FACHEPR O
98 ThrLnn = DRU:

SCCP1PLIE = |

m Register Initialization

¥ Time Base Generator Settings

Clock ( 1 1
Source | REFO I v |
o FOSC/2

Source

Frequency

(Hz)

Configure
Cl-cncle:g ‘

Prescaler
Clock
Prescaler 1:64 v
Timer_PeriodSet()
API Range (ms) ~ [0.00128 - 2748779.06944]
¥ Auxiliary Qutput Settings
Ouiat! [ Disabled v
Selection
MCCv5.3.7 3

Project Resources I| Generate |I

© 2024 Microchip Technology Inc. and its subsidiaries

2 Clock x | OneSec | T500ms

* System Clock

System Clock Source

FRC Oscillator with PLL

Set System({FOSC)
Freguency to ‘
Maximum
Calculated System
Frequency(FOSC) 200.00 MHz
Calculated Peripheral
Frequency(FOSC/2) 100.00 MHz
PLL Qutput
Frequency(FPLLO) 400.00 MHz
WCO
Frequency(FVCO) 400,00 MHz
FWCO Divider 4
WCO Divider
Frequency(FVCODIV) 100.00 MHz
¥ Reference Clock
Reference Clock
Enakle o

é REFC Clock Source FRC Dscillag
Requested REFO .
Frequenqj.-{in Hz) 4000000
Calculated REFO s

Frequency
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|

o 1R R 2R A3
1) eI

2) &5
/I |
LEDOJ] ¥4

Kk
LED1~23Z F 181 1Hz
LED3~4737 B 5P 2Hz

. COM21:115200baud - Tera Term VT
File Edit

Setup Control

Window

Sl

© L€

¢ 104010808

AAAAAAAA

panie

PC&E T~ dsPIC33: Lab4-1
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AR G A 2B 5

EEZ7N - Config(Special Features)

- ZEERHHY
« [ fi#Special FeaturesglfELES 7E
BB
° SR N B TR
- HECEFTIWDT

- GEREH,
- LEDO %71 Hz
» LED1,2 751 Hz
+ LED3,4 522 Hz
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Config

f

Fa T

* Config : ICHY4S

Y& I BE(Special
Features)

AR AT AU -

¥ ICAYEZ TE
B -
AR TE ~ B
F748(WDT) & &5
Bl ~ FlashNE& kg
515 i Sk B Y

sE HY(Code
Protection Enable)

Vivire

T

dsPIC33CK64MC105 FAMILY

28.0 SPECIAL FEATURES

MNote: This data sheet summarizes the features
of the dsPIC33CKe4MC105 family of
devices. It is not intended to be a compre-
hensive reference source. To complement
the information in this data sheet, refer to
the related section of the “dsPIC33/PIC24
Family Reference Manual’, which is
available from the Microchip website
{(www.microchip.com).

The dsPIC33CKG4AMC105 family devices include
several features intended to maximize application
flexibility and reliability, and minimize cost through
elimination of external components. These are:

+ Flexible Configuration

« Watchdog Timer (WDT)

+ Code Protection and CodeGuard™ Security
- JTAG Boundary Scan Interface

« In-Circuit Serial Programming™ (ICSP™)

+ In-Circuit Emulation

- Brown-out Reset (BOR)

28.1 Configuration Bits

In dsPIC33CKe4MC105 family devices, the Configuration
Words are implemented as volatile memory. This means
that configuration data will get loaded to volatile memory
(from the Flash Configuration Words) each time the
device is powered up. Configuration data are stored at the
end of the on-chip program memory space, known as the
Flash Configuration Words. Their specific locations are
shown in Table 28-1. The configuration data are automat-
ically loaded from the Flash Configuration Words to the
proper Configuration Shadow registers during device
Resets.

Note:  Configuration data are reloaded on all
types of device Resets.

When creating applications for these devices, users
should always specifically allocate the location of the
Flash Configuration Words for configuration data in
their code for the compiler. This is to make certain that
program code is not stored in this address when the
code is compiled. Program code executing out of
configuration space will cause a device Reset.

Note:  Performing a page erase operation on the
last page of program memory clears the
Flash Configuration Words.
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TABLE 28-1: dsPIC33CKXXMCX0X CONFIGURATION ADDRESSES

Register Name 6dk 32k

FSEC Ox00AFOO Ox0035F00
FBESLIM Ox00AF10 Ox003F10
FSIGN Ox00AF14 Ox0035F 14
FOSCSEL Ox00AF18 Ox003F18
FOSC Ox00DAF1C Ox003F1C
FWDT Ox00AF20 Ox003F20
FPOR Ox00AF24 Ox005F24
FICD Ox00AF28 Ox003F28
FOMTIVTL Ox00AF2C Ox003F2C
FOMTIVTH Ox00AF30 Ox003F30
FOMTCNTL Ox00DAF34 Ox005F34
FOMTCNTH Ox00AF38 Ox005F38
FOMT Ox00AF3C Ox005F3C
FOEVOPT Ox00AF40 Ox003F40
FALTREG Ox00AF44 Ox005F44
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bitzfZEH

CONFIGURATION REGISTERS MAP

TABLE 28-2:

Register
Hame

Bits 2316| Bit15 Bit14 | Bit13 Bit12 Bit 11 Bit 10 Bit9 Bit & Bit 7 Bit & Bit& bit 4 Bit 3 Bit 2 Bit 1 Bitd

FSEC
FBSLIM
FSIGH
FOSCSEL
FOSC
FWDT
FPOR
FICD
FOMTINVTL

ANNTING — C55[2:0]

CWRP G

%]

S[1:0]
BSLIM[12:0]

GWRP BSEN BSS[1:0]
FNOSC[2:0]
OSCIOFNC|  POSCMD[1:0]

RWDTPS[4:0]

BWRF

B

IESO
FCKSM[1:0]
WINDIS RCLKSEL[1:0]
BISTDIS 1)
JTAGEN

XTBST
SWDTPS[4:0]

PLLKEN
WDTWIN[1:0]

— _ _ A1)

i1
DMTIVTT15:0]

ICS[1:0]

FOMTIVTH

DMTIVT[31:16]

FOMTCHNTL

DMTCNT[15:0]

FDMTCHNTH

DMTCNT[31:16]

FOMT

DMTDIS

FDEVOPT

SPI2ZPIN

SMB3EN

riZ] 2] 7

ALTI2ZCA

")

FALTREG

CTXT4[2:0]

CTXT3[2:0]

CTXT2[2:0]

CTXT1[2:0]

Legend: — = unimplemented bit, read as “L"; r = resenved bit.

Hote 1:
2: Bit reserved, maintain as ‘0"

Bit reserved, maintain as “1'.
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xxx\Lab\Lab5.X\mcc_generated_files\system\src\config_bits.c

ﬁ MPLAB X IDE w6.15 - Lab5 : default
File Edit Miew Navigate Source Refactor Production Debug Team Tools Window Help

ﬁﬁ%l—:}\@hefﬁult V|qu%m--- D"'@ '@'@E—ﬁr'@ﬂjﬂxﬂ pabsabdadocnovzce éHowdoI?
Proj.. x| Files | Classes | Reso.. | [ || Pads x| KitWindow x| StartPage x|y MPLABXStore x | (%] config bits.c x| E|mainc x| scoplc x| Bulder x| tmric x =B
D i AR T N AT I ST .
G- Important Files e ol |
E-[f Linker Files 38| ] // Configuration bits: selected in the GUI -
I:—}- Source Files 39
@ mair.c 40
E MCC Generated Files 41 config BWRP = OFF
o[ system 42 config BSS = DISABLED
BE arc 43 config BSEN = OFF
w 44 config GWRP = OFF
a5 config G55 = DISABLED
48 config CWRP = OFF
BB dmt asm.s a7 config C55 = DISLELED
B interrupt.c a8 config AIVIDIS = OFF
@ pins.c 49
T resete 50 // FESLIM
@ system.c 51 #pragma config BSLIM = Ox1fff
@ traps.c v 52
53 // FO
Mavigator | LabS -Da... [ PinPac... x| Gl 54 $pragma config FNOSC = FRC
“l| s5 $pragma config IESO = OFF e
Package: Q@ a 2 1| s
57
gEgEgege¢s 58 config POSCMD = NONE
| H|E|E] | 59 config OSCIOFNC = ON
® 15 47 46 45 44 43 &0 config FCKSM = CSECMD isfdise
RE14 ] a6l Canig PLLEEN = CH
RB15 ]2 82 config XICEG = G3 D
reiz ) cRlo [ &3 config XTBST = ENABLE
RC13|GRIO [[]4 & . X M
nmcir 11 M

© 2024 Microchip Technology Inc. and its subsidiaries
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: E%H}E;{{;}E\( FNOSC)

- JAfERE/MEVERRS - BlanEsy M Oscillatoraflig 3% - RHEAZET T

« CrystalEgg)(XTCFG)

© AEMORFEEICA FEREZ s ~ FEETAE SRR
* $414~8 MHz Gain{g %0

- BEIEF9Y(FWDTEN ~ WDTCON)
- JRHEREEE © BB R - MCUS—(ERESET
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|CHUZE
R [E]—2R IEEIC

Output = Search Results Notifications Notifications [MCC] Pin Gr
Kits x PKOBnano x MPLAB® Code Configurator x PKOB nano-Labé =

Currently loaded wersions:

Application version........... 1.30.35 (0x0l . 0xle. 0x23)
Tool pack wersiomn ... ... ... 1.132.715%

Target woltage detected

Target device dsPICIZCEe4MC105 found.

Dewvice Bewvision Id = 0Oxl
l Device 1d = Ux99120000  TABLE 28-3: DEVICE IDs FOR THE dsPIC33CK64MC105 FAMILY
upIol = fellez Device DEVID
UDIDZ = 004650 —————————
UDID2 = 040000 dsPIC33CK&64MC105  > 0x9912
UDID4 = 000000 dsPIC33CK64MC103 0x9911
HoLhs = ooodes dsPIC33CKE64MC102 0x9910
dsPIC33CK32MC105 0x9902
dsPIC33CK32MC103 0x9901
dsPIC33CK32MC102 0x9900
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OTP ~ VREG -~ BOR

 User OTP Memory
- [AJ764 bit OTP 3 [EHS
o BEl& A R[E X AT LMERR - PR SR

* On-Chip Voltage Regulator(VREGCON)
- AEPLUEBPLIIIEL.2V » EEEIHE - (HIH 245t R AR <8 MHz

* Brown-out Reset (BOR)
B AGERRRMENE - BEAMCURNRESETIREE
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JTAG ~ Code Protection

In-Circuit Serial Programming ™(ICSP ™)

In-Circuit Debugger

- Microchip MCURYEES: K7 BREE /1

« JLICHEZ4HPGCKPGD » —4HE B E])EE%23(ICD ~ PICKIt %£...)
© TREREEE - EEsdebugh i LAT AdebugiE =

* Code Protection ; CodeGuard™ Security

- REE o R EEEE(No, Standard, Enhanced, High Security)
- BIHIE : Boot Segment (BS)

- JEFAfEZE © General Segment(GS)

o HHEESSEE ¢ Configuration Segment (CS)

IVT : thim &3 (Interrupt Vector Table)
AIVT : fERFErm &3 (Alternate Interrupt Vector Table)

AVDD
AVss

Application
PCB

VoD

User Reset

Device é 10-50k0
Vep/MCLR

Debugger Unit

PGC

PGD
Vss

-

I

Interface
Connector

FIGURE 28-3: SECURITY SEGMENTS
EXAMPLE
0x000000
VT
0x000200
IVT and AIVT
Assume BS

BS Protection

Note 1:

AIVT + 512 w@

GS

BSLIM[12:0]

csit '

If CS is write-protected, the last page
(GS + CS) of program memory will be
protected from an erase condition.

The last half (256 IW) of the last page of

BS is unusable program m

emory.
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FIGURE 28-2: WATCHDOG TIMER BLOCK DIAGRAM

LPRC Oscillator "“\l
Power Save J—ln-
A

o] L F Config Sk Bx B& B &l
WDTt A& Z B CLKZR R
—RARERFEARE

= H32KHz
FrATimeris 4l E LLER =

CLKSEL[1:0]

Peripheral _E_J
Clock Fp=Fosci2 | _ ™

Ressrved

O

11 Power Save

Power Save
Mode WOT

32-Bit Counter

Power Save

' Resat

Run Mode WOT

FRC Oscillator N

| PRC Oscillator >

WODTCLRKEY[15:0] = 5743h —
oN —1}
All Resets —{

Clock Switch —

D

32-Bit Counter

¥

Comparator

——a Wake-up

SLPDIV[4:0]

-H'-

A

Reset

¥

Comparator

—* Resst

T

RUNDIVI40]
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1.7 17 Lab5s
B Lab 50424k Lab6

1)

2)
3)
4)
5)
6)

FlProjects fELab4
BEIGHR

¥ ZlProjects

¥ ZElRename

(&L ¥ Lab6

AEIEFENE RIS

1% Rename - ST R IBIELX

Classes

Resource Management [MCC] I
|

Lab5 - Dg

Package:

s il

Clean and Build
Clean

Batch Build...

Set Configuration

Mew

Add

Unset as Main Project
Find...

Locate Headers

ﬁ Rename Project

Rename "Lab5™

Project Mame: [LabE

]

5 also Rename Project Fuldéﬁ

Project Folder: [D:‘l,TEEt‘I,lEU?lE_F‘.TC_APP_.ﬁJI‘ILab‘ILabE.}:

Run
Debug
Step into
Make and Prosram Device
Projects l I—J Group..
Close 3 Package...
Open Required Projects Jl Rename...
) Move...
Code Assistance
Copy...
Analysis Delete Delete
Show Code Coverage Summary Export Hex
Wersioning #port Image
History » _
: 1:‘ [ F T = |
R SR -
Properties = & E E =
! di d_‘ di AC 44 A% 47 44 4 o0 2o 377

6

Cancel

Rename

—_ —
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2. FEBIMCC

A‘RC‘Z
A AL

Watchdog

Projects | Files | Classes | Resource Management[MCC] x| [
MCCv5.3.7
Project Resources[ | Generate ’i. @] [ﬁ
P Drivers !
¥ System
® =L Cock
¥ (Configuration Bits
@ = omT
= |CD
0= Interrupt

Watchdog Timer s]

‘ Easy View

* Settings

In Software mode, WDT can be enabled or disabled
at run-time. In Hardware mode WDT is always
enabled , Watchdog has maximum timeout Period
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Clear WDT
jJ[[A Kit Window x | Packs x smth@m LFP‘PLAEISWE x | Buider x|

istoy W@ E-B-QTHFTEBLH(FER|E 0 3
59 OneSec TimeoutCallbackRegister (OneSec Callback)
&l I500ms TimeocutCallkbackRegister (T500ms CallBack) ;
a6l
P printf ("dsPIC33: Lab4-1\r\n");
63
g4 while (1)
65
9 WATCHDOG_TimezCleax ()|
a7
1 Packs I Start P watchdog.h = rna'nc I"I'\'PLAE)IStorE :1 Builder Tdodc.c :l &8 if [IE‘SUbits ] CCPJ.IF=].}
O - | (B I INSEEEIPET o .
¥

71 70 IF50bits.CCPLIF = 0;

72| /e

73 * fingroup watchdogdriver Tl LEDS_TDgglE [} B

T4 * Ebrief This inline function is used to clear the Watchdog Timer (WD "

e e T2 LED4 Toggle():

76 * @Eretunrn none TE ]‘

77 L

T8 inline static vold WATCHDOG TimerClear (void) T‘l }

78 [ { T3 =}

g0 WDTCONH = WATCHDOG CLE_EEY:

81| - I

52

83| - #endif /* WATCHDOG H =/

g4 [ /=

85 End of File
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* Oscillator Module with High-Speed PLL

* https://wwl.microchip.com/downloads/en/DeviceDoc/dsPIC33-PIC24-FRM-Oscillator-Module-with-High-Speed-
PLL-70005255b.pdf

* Dual Watchdog Timer

e https://wwl.microchip.com/downloads/aemDocuments/documents/MCU16/ProductDocuments/ReferenceMan
uals/dsPIC33-PIC24-FRM-Dual-Watchdog-Timer-DS70005250.pdf

 CodeGuard™ |ntermediate Security

e https://wwl.microchip.com/downloads/aemDocuments/documents/OTH/ProductDocuments/ReferenceManuals
/70005182a.pdf
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