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Microchip 16bits
Microcontroller Architecture
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16-bits PICAsPI® MCU series

AMicrochip 16bits MCU families include below,
APIC24FJ (16 MIPS)

AVery high CP. Low price and high performance.
APIC24HJ (40 MIPS)

ABuilt-in DMA, upgrade performance to 40 MIPS.

APIC24EP (70 MIPS)
A Latest generation of PIC24 series, upgrade performance to 70 MIPS.

AdsPIC33FJ (40 MIPS)
ABaseon PIC24HJ, Buith DSP.

AdsPIC33EP (60 MIPS)
ABuilt-in DSP & USB OTG, upgrade performance to 60 MIPS.

AdsPIC33CK (100 MIPS)
AHigh Performance, 1Bits High Speed ADC & HiBesolution PWM.

AdsPIC33CH (90 MIPS & 100 MIPS)
ADual core with shared resources.
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dsPIC33CK256MP508 Family

dsPIC33C Core 100 MIPS | High Resolution PWM — 16 Channels
 Quadrature Encoder Interface (QEI) -2 |

'3 x12-bitADC — 24 Channels

e AR ol B A b

5 Register Sets 5 Accumulator Sets

Analog Comp — 3 & 12-bit DAC - 3
' DAC Output - 1 |

. CAN-FD -1 .
. SENT -2 .
UART -3

SPI -3

MEMORY BUS

8-24 KB 4 CH
32-256 KB
ECC Flash il

’ OTP '

Operating Voltage: 3.0-3.6 V

Peripheral Pin Select (PPS)

PERIPHERAL BUS

I)C -3

Capture/Compare/PWM

Operating Temperature: -40°C to 125°C

fosGT ——
[oeningrompenirs docozse [ Hire————
I

16-bit Timers — 21 / 32-bit Timers — 11

AEC-Q100 Grade 1 Qualification Configurable Logic Cells (CLCs) — 4

28-pin: SSOP, uQFN (6 x 6 mm) Peripheral Trigger Generator (PTG)
36-pin: UQFN (5 x 5 mm) CRC

48-pin: uQFN, TQFP (6 x 6 mm, 7 X 7 mm)
64-pin: QFN, TQFP (9 x 9 mm, 10 mm x 10 mm)

80-pin: TQFP (12 x 12 mm) Q MICFIDCHIP




Core Architecture

AMicrochip 16bits PICHsPI® MCU iglarvard architecture.

AThis means program and data memory bus are independently.
AData Memory isl6-bits, Up to 64K Bytes

AProgram Memory if4-bits, Up to 16 M Bytes
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Program Memory Mapping

24-Bits

4
A\ 4

QNN Reset Address
0x000004
Interrupt Table '
[ Alternate

0x0001FE
0x000200

A

Interrupt Table

User
Program Memory

EEPROM

(dsPIC30 Only)

Reset Address

Interrupt Vector Table (IVT)
P1C24/dsPIC30F/dsPIC33F provide two |
for different situation.
dsPIC33E own lots of interrupt source,
so only provide one IVT.

VTS

Application Code put here.

Build-in EEPROM (only for dsPIC30F)

Configuration

OXFFFFFE

Configuration Bits
Important Setting for MCU,

Like System clock, WDT, Debug Interfade,

etc..
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Data Memory Mapping

16-Bits
0x0000 . The 8Kbyte area iseferred as the
SFR Space o) near data space.
8x8§5(|)5 E & The 64Kbyte area igeferred as the
X > 2 far data space.
X Data = g
OX%7FE CD_U x The first 2 Kbytes are primarily occupied
0x1800 . s with Special FunctiorRegisters (SFRS).
ata
Ox27FE X Data, Y Datarea only for DSP Engine
For Dual Access Operation.
0x8000 "E All Data is X Data area for PIC24 series.
A 5 S
o wm
ol
= g‘ 0x8000 ~ OxFFFF is mapping area for PSV use.
28
g =
) c
OXFFFE =
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Machine & Instruction Cycle

AT <éMachine Cycle) :
Al Y OKAYS 0OeOfS Ozyaraiua 27
It receives a machine language instructitechopedig
AT.{Instruction Cycle) :
AThe basic operational process of a computer system.(wiki)

AdsPIC30 Family
Al Tev=4 bse (Ry= RBsd4)
Ex:120 MHz > 30 MIP3, ¥ 33nS.
APIC24F/P1C24H/dsPIC33 Families

Al Tey= 2 Bse (Ry= RBsd?2)
Ex:32 MHz > 16 MIPS, ¥ 62.5nS.

0 K

S
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XIDE, CCompiler, MCC &
Development Tools Introduction
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Soft Request In this Course

AMPLAB® X IDBB.15https://www.microchip.com/mplab/mplab -x-ide
AMPLAB® XC16 Compiler v2tths://www.microchip.com/mplab/compilers
AMPLAB® Code Configurator (MCC) v5.4.1

AMCC Core v5.6.1

AMCC Melody Framework (From X IDE MCC Content Manager)
A MCC Melody Core v2.7.0

A PIC24dsPIQlevices v5.11.4 Drivers PLIB System
A PIC24dsPIHardware Peripheral Initializer v1.0.0 ‘E‘DC M‘l“l““”e j;;‘ zzfl“::';zzj:f 2‘2‘2 z:“t — 1421;
. . . xterna nterrupt v1.0. VZ.2. ocC vli.4.
A lerarles’ Drlvers’ PLIB and SyStem (reference to table) 12C Host v1.0.4 12C v2.2.3 Configuration Bits | v1.2.2
AMPLAB@ X IDE PaCkS PWM HS v22.1 || mccpiscep vi63 || 1cp v1.0.3
A dsPIC33GKIP DFP v1.13.366 (Device Family Pack) SPI_Host vi20 || PWM v2:4.2 || Interrupt V131
. Timer v1.2.1 SPI v1.3.0 Main v1.1.2
A SNAP tool packs v2.4.1239 (Tool Firmware Pack) o Yy — 1 —
UART v1.5.0 Pins View v3.8.0
Reset v1.1.0

U MCC Core andBirameworkUpdate from X IDE > MCC > Content Manager
U dsPIC33CGKIP DFP and SNAP TP Update from X IDE > Tools > Packs

(Lasted Update : 2024/04/15)
QMlcnncmp


https://www.microchip.com/mplab/mplab-x-ide
https://www.microchip.com/mplab/compilers

All in One Development Tools
MPLAB® X IDE

ANew generation integrated Development Tools, Support RIERPICAVR,CEGind SAM

Series MCU/MPU, Provide Phug function to extend more advance function. Java
Based, Cross platform, Current version is \&.1

3 MPLAB X I
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee Q
) # B 31-% - 8=
StartPage x| =)
MPLAB A8\ MicrocHip
‘\/l"v
—_—

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

LEARN & DISCOVER

X IDE

.
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C Compiler for 1ébits PICAsPI® MCU

MPLAB® XC Compilers

A-l Mmc A& yYSg TFASYSNIUGAZ2Y /itsOEMPBMSWNE A0 Q
(PIC24F/PIC24H/PIC241sPIQ.

ABase on GNU C, appBPLLicense (GNU General Public License).

AProvide standard C librariepfintf, strlen, etc..) and Peripheral Libraries (old versions).

Al tf OSNBRAZY é2dz Oy R2gyf2IR FNRY aAiON

COMPILER

Vi ine * N 1 N/A A No
Dongle License Dongle N/A Unlimited None No v

*This license must be used in addition to a network server or site license to enable the license to work in a virtual machine environment.




MPLAB® Code Configurator

AMCC is a free, graphical programming environment that generates seamless;teasy
understand C code to be inserted into your project.

ASupports 8bits, 16bits and limited 32bits PIC® microcontrollers.

AMCC consists of three content types: MCC Melody, MCC Classic and MPLAB Harmot
It offers application libraries and system and peripheral drivers for the development of
embedded software.

MPLAB® X IDE/MPLAB Xpress*

MCC Melody MCC Classic MPLAB Harmony
MCC Melody supports PIC*® and AVR® MCUs MCC Classic supports PIC and AVR MCUs and MPLAB Harmony supports all Microchip’s I D D E
and dsPIC® DSCs. We recommend using dsPIC DSCs. We recommend using MCC Classic 32-bit MIPS® and Arm® Cortex® based MCU

MCC Melody for new designs. for designs and for designs that use and MPU device families.
devices and libraries thaf n
Evolved from MCC Classic, MCC Melody MCC Melody. MPLAB Harmony is a fully integrated
oy I SES A K

offers an improved and flexible architecture

with several new advanced capabilities. The MCC Classic is the traditional content type of that provides flexible and interoperable

offline MPLAB X IDE and the online MPLAB MCC that you are probably familiar with. software modules to simplify the development

Xpress IDE both support MCC Melody. of value-added features to reduce your
product’s
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MPLAB® Code Configuratigielody

AEvolved from MCC Classic, MCC Melody offers an improved and flexible architecture
easily configure devices, peripherals and libraries and generate code.

AMCC Melody provides libraries, drivers, Peripheral Libraries (PLIBs) and Hardware
Initializers (HWIs) for the development of embedded software for our PIC® and AVRR
MCUs andisPI® Digital Signal Controllers (DSCs).

Application

* Implements overall desired behavior

Driver
s
Provides mpl abstracted, portable
mterfa 0 pe riph ral

Peripheral lerarles (PLIBs)

~cs
2

Application

Driver  Driver Driver Driver Driver

PLIBs PLIB PLIB - PLIB PLIB PLIB
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MCC Melody GUI Quick View

B3 MPLAB X IDE V615 - Lab0_First_Project : default

— ] x
File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help ‘Q- Search (Cirl+I) |
| s D e KB )52 06 0 8w Bfdreead men h
Projects | Files | Services  Resource Management[MCC] =| @ ( cuier x| [ = 2N
MEEv33 T “@ % Show system firmware connections
Project Resources | Generate e a
Icons
¥ System Libraries/Driver: £ 0
@S coc PLIE: s 0@
= Configuration Bits Hardware Initializers: <& (2
@ <= omr Hardware: - @
= ICD
@ = Intemupt
e £ Dins

0 £ Watchdog Timer

System Firmware

Device Resources Centent Manager

¥ Libraries
» £ 16-Bit Data EEPROM Emulation (DEE)
@ Ll S canp
» = MCPBOZX

(=)

MICROCHIP
» ADC Resources dsPIC33CK256MP506

» CANFD

¥ Drivers

LabO_First_Project - | Naviga | Pin Package View x| &

Package: @& & ¢l Exportimage 1 G rap h i Cal
=4

,,,,, N PR
bEsbsB2sro2Ez8E8
. OOOOOO0OWEOOOOOON
) ] 64 63 62 61 60 39 58 57 56 55 54 53 52 51 50 49 ) Controls
- % :‘f ::f D Pan: Right-click and drag grid
- B o0 Zoom: Scroll 4*
%: L :ES; Output - MPLAB® Code Configurator | Pin Grid View x | =
< %j : = Package: Pin No: |4||5‘|6||?‘|8 28|29‘33|34‘35|45|46|47|48‘49|6|‘62|63|64‘1|?_ |3|ZZ|23|27|5[I‘5||24‘32|36|3?‘52|53‘3|4|5|B 0|50~
il @ o1 [l voos PORTA PORTE PORTC
=B MicrocHIP Pt Module | Function | Direction [0 [ 1|2 |3 |4|0|1|2|3|4|5|6|7 (8|9 |10]11|12|13|14{15/ 01|23 |4a|5]|6|7|8]|9|10[11]12[13[14|15|0]1
- dsPIC33CK256MP506 = -
% j :% gl?j CLKO output ’h
,%i: w6 [rcs Clock v |REFI input G G R A A A A A A A A A A R R R A R R
]4 REFO output R R N R R R R N N O R R R B R R R R R R A
2[00 PGCx input (] (] a8
7181920212223 242 hd
L OOmRO00NEEOnnnne PGDx input B |hB a "
EEIRE - o input BB B BB |E BB B ||| B BB B BB B P|nASS|gn.

@) |
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MCC Melody GUI Quick View

3 MPLAB X IDE V615 - Lab0_First_Project : default — m] X
File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help ‘Q- Search (Cirl+I) |
1F_‘-I %@@ default ~ "@' D“‘@ ‘@‘@ = 'E@EEC:UXO oabsabdadcnovzc EHowdoI?

Projects [ Files T Services T Resource Management [MCC] XI =] (Clm:k x| K lIE]@
MCCwv53.7 m -
Project Resources | Generate e @
¥ System ] | w System Clock |

-
Clock
I 9 < o I 1| System Clock Source FRC Oscillator e
= Configuration Bits
@< omr Set System(FOSC) Frequency to Maximum
= o Calculated System Frequency(FOSC) 8.00 MHz
@ = intemupt
QL rins Calculated Peripheral Frequency(FOSC 4.00 MHz
0 £ Watchdog Timer PLL Qutput Frequency(FPLLO) 1200.00 MHz
Device Resources Content Managef | | vCO Frequency(FVCO) 1200.00 MHz
¥ Libraries . .
[}| rvco Divider 4 v
» £ 16-Bit Data EEPROM Emulation (DEE)
o £ Ccan-TP VCO Divider Frequency(FVCODIV) 300.00 MHz
» = MCPBOZX
R ¥ Auxiliary Clock
¥ Drivers
» ADC Auxiliary Clock Source FRC Oscillator v
> CANFD —4 | Auxiliary PLL Output Frequency(AFPLLO) 2.00 MHz
Lab0_First_Project - | Naviga | Pin Package View x| &
» ~ Reference Clock
Package: Export Image
Reference Clock Enable
5 Ol <
REFO Clock Source
° ||
64 63 I
ul REE | PGDx Requested REFO Frequency(in Hz) 2000000
12 RET . _
2 REG Calculated REFO Frequency 0.00 kHz -
3 4 RES h = — -
s DS Output - MPLAB® Code Configurator | Pin Grid View x | =
%T ) “ Package: [ [ [ [ [ [ [ [ [ [ [ | [ | [ [ [ [ [ [ [ [ [ | [ ‘3|4|5|B 6[!‘5!‘
= Y
9 40
i = MicROCHIP N Module Function 3 12|13 14(15( 0 |1
Vo014 sPIC33CK256MP506 = S t I k G h II
o . T ystem clock Graphically.
reo [ 3 [ rea Clock  w |REFI in f - d . I d . I CHCRCHCG
=B Configuration Word settings are clearer and simple
rat [ REFO ot CRCRCHC RGN
ra2 [ 16 PGCx in
17 1818 20 11 24 2 2 ICD -
Bilalal | ululal PaDx |l
BE: ] . apio i |B|B BB BB |B|B| Bk B b 8|8 BB BB 6B E|8E B8]k BB BB BB,
= ns - T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
|| »
@) I
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MCC Melody GUI

Quick View

B3 MPLAB X IDE V615 - Lab0_First_Project : default

default

FEES D@

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

2 @'ﬁi@' P-%-% - QRO e -

‘ Q. Search (Ctrl+1)

:@;PCJUXU oabsabdadcnovze| : HowdolI?

Lab0_First_Project - Dashboard | Navigator

Projects Files Services Resource Management [MCC] xl =] (Cunﬁguraﬁun Bits x‘
Project Resources | Generate @ @
¥ System | w FWDT
@ = clock )
— Watchdog Timer Postscaler Bits
¥ Configuration Bits
W < OMT || watchdog Timer Enable Bits
- . )
# 10 wWatchdog Timer Window Enable Bit
@ = intemupt
@ = rins Watchdog Timer Clock Select bits LPRC v
@ L Watchdog Timer Elee: Mode Watchdeg Timer Post Scaler select
its
Device Resources Content Manaogl Watchdog Window Select Bits
¥ Libraries [
» £ 16-Bit Data EEPROM Emulation (DEE) | T FGs |
-
CAN-TP
ens | * FICD |
» = MCPBOZX
¥ Drivers ICD Communication Channel Select Bits
*» ADC JTAG Enable bit OFF v
» CANFD
BOOTSWP instruction disable bit DISABLED v

Package: | TQFP&4 v @ & gI Exportimage
= o i £
B T - TR
2220228802228
° OOO00000EEOOO0O000
64 63 62 61 60 59 50 57 56 55 34 53 52 51 50 49
14 |0 45 [ reg | PGDx
- a7 rer
12 45 [ res
[ 14 45 res
(s 44| ros
s 4[] ros
17 42
uf il
B MicrocHIP «
0 dsPIC33CK256MP508 39L|RD8
111 38 []ro2
mjH 37 rco
[ 12 3 [ e
an ]+ 35 e+
[115 N E
a2 |8 3z [ rez
W89 20 2 22 28 29 30 31 32
L ONEEOOO0OREOOOO0er
EEZES
zE=

Pin Package View x _E

| ¥ FOSCSEL

Initial oscillator Source Selection Bits

Two Speed Oscillator Start-Up Bit

| = FOSC |
h\F‘r\"";r}--;‘_sm lator Mode Select Bits —_ 'J
Output - MPLAB® Code Configurator | Pin Grid View x | =]

o =11 o P P P ) B P ) B P P e P Y P P Y PR R S P B Y B Y P B e B P P P PR R e P P

|
Module i 3 I L I . hs 01
. Configuration Bits are a collection of binary data located in th

Clock  wili . O]

i Flash program memory of a PIC® microcontroller (MCU). a|u w
L Icmo !inpm l'h|1.}1.|1;}1.l'h|1.}1.|1;}h|'hlh|'h|1;}h|'h}h|'h|'u}"u|'h}h|1;|'u|'hlh}hlh}hlhlh}hlh}hlhlhlh B|E.
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MCC Melody GUI Quick View

3 MPLAB X IDE V615 - Lab0_First_Project : default — m] X
File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help ‘Q- Search (Cirl+I)
| 4 : E E = E E E E E E :
TS D@ : o v "@' D“'@ ';@';@ ﬁ’-;@;Pc:oxo cabssbdadenovze| HowdoD?
Projects Files Services Resource Management [MCC] XI _E | DMT x| Kl lIE]@
Project Resources | Generate Q@
¥ System | ¥ Settings
-
0 = Clock _ B
DMT Enable Type In Software mode, DMT can only be enabled in Software and cannot be disabled. In Hardware mode DMT is always enzbled
2= Configuration Bits coftware o
IO £ DMT I
= 10D DMT Fetch Counter 0x0 <= [0x0 <= OXFFFFFFFF
@ = intemupt | DMT Window Interval OxD <= 0x0 <= OxFFFFFFFF
0 £ Pins
0 £ Watchdog Timer

Device Resources

Content Manager

¥ Libraries
» £ 16-Bit Data EEPROM Emulation (DEE)
@ Ll S canp
» = MCPBOZX
¥ Drivers
» ADC
» CANFD

Lab0_First_Project - iiga

Pin

kage View x =

2
.
s [ s [T Res | PGDx
12 a7
12 45
3 4 45
[1s a4
s e 43
NMcR [T \ 42
rO1S [ 8 Ful
e B MicrocHIp «
vooa 0 dsPIC33CK256MP508 39L|RD8
RD14 [T 11 38 [ roe
RD13 ]2 37 rco
Reo [ 12 3 [ e
Rao [+ 5 ] re
Rrat []15 N E
Rraz [T 16 3z [ rez

Deadman Timer Graphically.
Interrupt the processor in the event of a software malfunction.

Qutput - MPLAB® Code Configurator Pin Grid View x =
Package: Pin No: |4|15‘|ﬁ|l?‘|8 28|29‘33|34‘35|45|46|47|48‘49|6I‘62|63|64‘1|?_ |3|ZZ|23|27|5[I‘5||24‘32|36|3?‘52|53‘3|4|5|B 6[!‘5!
PORTA PORTB PORTC

Meodule Function Direction 0|1|2|3|4|0|1|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|14|15]|0 |1
CLKO sutput B

Clock  w |REFI input GG R G R G R R e R G R A R A A R G R TG
REFO output A R A I R N A R A A R A A R A A R R R A R A A R G G
PGCx input (] (] a8

0 'PGDx input B B a8

. EE input R R A R R R N R R R R A N R R e N R R R
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MCC Melody GUI Quick View

B4 MPLAB X IDE V615 - Lab0_First_Project : default - O x
File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help ‘Q- Search (Cirl+I)
™ B 5@ : dhur v ' -EE- b “‘ @ B% - @' @ - @ ;jPC:UxO\‘_uabsabdad:nuvzck * How do 17
Projects Files Services Resource Management [MCC] XI _E | 1D xl Kl EIE]@
Project Resources | Generate Q@
¥ System | ¥ Software Settings |
62 o Emulator Pin . ¢
mulator #in Flacemen Communi y 3C1 d PG
© Configuration Bits ! Communicate on PGC1 and PGD1 b
D=

DMT

P =

¥ = Interrupt
o=

0 £ Watchdog Timer

Pins

Device Resources Content Manager

¥ Libraries
» £ 16-Bit Data EEPROM Emulation (DEE)
@ Ll S canp

=
» ¥ MCPBO2X

=
¥ Drivers
¥ ADC

» CANFD

Pin

kage View x| [0

Export Image

ICD assign Graphically.
Debugger and irtircuit debugging functionality pin.

rove [ "
Ra1s []2 a7
rCiz []3 45
RC13 4 45 res
rC14 []5 M Output - MPLAB® Code Configurator Pin Grid View x =
rrﬁ;w_s%f @ j Package: Pin No: |4||5‘|6|I?‘|8 28|29‘33|34‘35|45|46|4?|48‘49|6I‘62|63|64‘1|?_ |3|ZZ|23|Z?|5[I‘5||24‘32|36|3?‘52|53‘3|4|5|B 6[!‘5!
Ro1s [ 8 s PORTA PORTB PORTC
\D:‘i =.9: M.,';E.E!E%ﬁ'ﬂ:gg ; o Module Function | Direction |0 |1 |2 |3|4|0|1|2|3|a|5|6|7|8|9o|10/11|12|13|1a|15/ 0|1 |23 |a|s5|6|7|8|9|[10[11]12]13]1a]15]/0]1
231]: %j ) ff CLKO output B
MJ 3 Clock  w |REFI input Blha|h BB B e |d B|d BB |EB|B|E|B|B|B|E || BB BB BB |BE|BE|E
:i‘%_ ; REFO output Blaa|ha|b|a|a|da|d BB |E BB BB BB |E|E|BE|B|E | BB |E|E
Raz [T 16 L Re . PGCx input (] (] a8
TN A4
| OOmm PGDx input 'h ’h a
§§§ . GPIO input Blha|ha|B|s BB BB BB B e BB |B ||| BB |B|B|E B e B e B e e B AR DB,
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MCC Melody GUI Quick View

B3 MPLAB X IDE V615 - Lab0_First_Project : default

£z E }ﬁ, =oox Right-click and drag for panning
g% Scroll wheel for zoom

-

O X
File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help ‘Q‘ Search (Ctrl+1)
TR ES D@ e E-E-E- D T v R e bc: 0x0) [cab sab dadenovze| Howds 2=
Projects | Files | Services | Resource Management [MCC] x| EIff Interupt  x EE
MCCwv53.7
=
Project Resources [ Generate ]
¥ System  Interrupt Settings |
@ L ok
Global Interrupt Enable
= Configuration Bits
o § DMT CTXT1:IPL for Alternate Working Register 1 OFF v
o i CTXT2: IPL for Alternate Working Register 2 OFF ~
© = Intemupt I [
©= rin: CTXT3: IPL for Alternate Working Register 3 OFF v
@ = Watchdog Timer CTXT4: IPL for Alternate Working Register 4 OFF ~
Device Resources Content Mﬁmi
¥ Libraries ||| Module Interrupt Description IRQ Number Enabled Priority(IPL) Context(CTXTn)
3 § 16-Bit Data EEPROM Emulation (DEE) DMT DMT Dead Man Timer 45 1 v
@8BS wnmr Bins CNA Change Notification A 2 1 v
» Z MCPEO2X Pins CNB Change Notification B 3 1 w [
¥ Drivers Pins CNC Change NMotification C 19 ] ~0
> ADC Pins CND Change Notification D 75 1 ~ [
» CANFD ~ ]
Lab0_First_Project - | Navi | Pin Package View x| &
Package: @& & ¢l Exportimage
3= =
T iUy
2353558055555 58
64 63 62 61 60 59 58 57 56 55 34 53 52 51 50 49
rets |1 48 [ ree | PGDx
Ra1s []2 a7 e
rCiz []3 45 [ res
RC13 4 45 nes ) =
RrC1d [ 44 ros Output - MPLAB® Code Configurato Pin Grid View x =
RC1s [ 6 23 ros
NMcR [T \ a2 ro7
RD1s [ 8 41 [l vooza
VESTA 9 408 vesaa
ICROCHIP
vooIA w sPIC33CK256MP506 39L|RD8
D14 [T 11 38 [ roa
RD13 ]2 37 rco
Rreo [ 12 3 [ e
Rao [T+ 35 [ re+
Rrat [ 15 34 [ rez
raz [ 16 13[rez
T 18 719 20 21 22 23 24 25 26 27 28 29 30 31 32
OMEROOOCmEOOrmoor
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MCC Melody GUI Quick View

3 MPLAB X IDE V615 - Lab0_First_Project : default — m] X
File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help ‘Q- Search (Cirl+I)
= 4 3 S, E = E E E D= 4 i ]

Ui B @ [ v "@' D“‘@ ';@';@;-E‘;'ﬁ";@;Pc:oxo osbsabdadcnovze| | HowdoI?

Projects Files Services Resource Management [MCC] XI _E | Pins x| \Lll@@
MCCv3.3.7 Location Pin Name Module Function Direction Interrupt on
Project Resources | Generate (7] @ = = = = = Custom Name Analog Start High Weak Pulldown  Weak Pullup Open Drain Change
v System 49 RED IcD PGCx s 0 0 0 0 0 TOE

@=L Cok

= Configuration Bits | 48 REs Ico PGDx input 0O O 0 O 0 none <
® = our

= ICD

=
@ = Intemupt

EEEE— Rename or change settings for
Device Resources i Ma”age’u Selected pinS.

¥ Libraries
» £ 16-Bit Data EEPROM Emulation (DEE)
@ Ll S canp
» = MCPBOZX

oo 0951+ @@, 32 Pin assign Graphically.
- COEEEER AR b PP3Code generate automatically.

64 63 62 61 G 57 5655 4 53525 5049

e [ 48 [ Ree | paDx
(12 47 [ rer
12 45 [ res
]4 45 RBS
s [ ros Output - MPLAB® Code Configurator | Pin Grid View x | =
! %j : p Package: Pin No: |4||5‘|6||?‘|8 28|29‘33|34‘35|45|46|4?|48‘49|6I‘62|63|64‘ 1 |z |3|22|23|27|5[I‘5||24‘32|36|3?‘52|53‘3|4|5|B 60 | 5¢
= @ 5 PORTA PORTE PORTC
,=.9: M.,';E.E!E%ﬁ'ﬂ:gg . Module | Function | Direction [0 1|2 |3 |4 01|23 |4|5 6|7 8|9 1011]12(13[14(15/0 |1 |2 |3 |4 |5 |6 |7 8|9 |10[11]12(13[14]15[0 |1
- %-1 fi CLKO output &
j 36 ] res Clock v [REFI input G R G A R A R A R R A R R A R R NG R R NG G R NG R R
%' REFO output A R N R N A A A R R A A R R R A R R G R R A R NG R
22 [ D PGCx input 'h h ﬂ
|_OommOon & 7 lecox input al |m a
i PO input N R R N R N R N N R N I R N R R N I R N N R A NG R RN R R I NG R R N
4 UKl »
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MCC Melody GUI Quick View

3 MPLAB X IDE v615 - Labl,_First_Project : default - O x
File Edit View MNavigate Source Refactor Production Debug Team Tools Window Help ‘Q‘ Search (Ctrl+1) |
O E : - . . B OB | B o3 o3 i e be. :
4 5 @  [sefur v B- D @ ;@ ;@ = ;@ JpC: 0x0| |oabsabdadcnovze| [ HowdoT?
—l_“—' ey
Projects [ Files T Services T Resource Management [MCC] XI =] f Watchdeg Timer x‘ \Lll@@
Project Resources | Generate @ @
¥ System ¥ Settings |
@ L ok B
- . o WET Enable Type In Software mode, WDT can be enabled or disabled at run-time. In Hardware mode WDT is always enabled , Watchdog has maximum
: Configuration Bits timeout Period of 24 days, 20 hours, 31 minutes, 23 seconds
@ = omr Software v
= 1D 4 )
Requested WDT TimeOut(ms = 2147483648 =2. #
03 Interrupt = (ms) 1 e= 2147433648 <= 2.1474836438=10
a = pins Calculated WDT TimeOut(ms) 1048576
0 ¥ Watchdag Ti
|| WDT Mode Non-Window mode v
Device Resources Content Manage | | woDT Window Width
¥ Libraries t
» £ 16-Bit Data EEPROM Emulation (DEE)
@ Ll S canp
» = MCPBOZX
¥ Drivers
» ADC . -
) Watchdog Timer Graphically.
e Used to detect system software malfunctions
@ & I Exportimage y :
3
g3 2
||
* o
: [ 48 [[] res | paDx
12 a7[rer
2 45 res
3[4 45 res
s 4 Qutput - MPLAB® Code Configurator | Pin Grid View x | o
%E . :: Package: Pin No: |4||5‘|ﬁ||7‘|8 28|29‘33|34‘35|45|46|47|48‘49|6|‘62|63|64‘1|?_ |3|ZZ|23|27|5[I‘5||24‘32|36|37‘52|53‘3|4|5|B 6[!‘5!A
af] @ 4 PORTA PORTB PORTC
e =.9, MicrocHIP p Module | Function | Direcion [0 |1 |2 (3 (4|0 |1|2[3|4|5|6|7|8|9|10]11]|12{13|14]|15|0]|1|2|3|4|5|6|7 |89 |10[11|12[13[14[15|0 |1
vooa ° dsPIC33CK256MP508 =
R4 %-1 * CLKO output &
ro13 [z 7
Rcc%-: EL Clock v |REFI input I T T T T T T T B T O T T O T O T T I T T T I T I I A TG B
Rao [0 14 3
rat [ 15 1 REFO output R R I B T O - T B - T B O O O T O O O M - T B O O B O -
Raz [T 16 = PGCx input (] (] a8
1718192021 2223 24 25 26 27 28 29 30 1 B2 ICD v
L OOmEOOOOmEOnOnnn PGDx input B -] a
EE3ggd cPlo input Bl BB | |% s B s BB BB |E B BB BB e e B e,
= Saroll wheel for zoom Dins -
|l »
)| I
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MCC Melody GUI Quick View

More ?

www.microchip.com/mcc
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APPO041 8, 16, 3aits
General Purpose EVM Introduction
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8, 16, 32bits General Purpose EVM

Altt nnm QodHn A& 3ISY SNB, N6, &ddAMIRP6E NS 9 +
microcontroller. Builtin PIC24FJ128GBX0®T microcontroller at factory.
ABuilt-in SNAP Debugger/Programmer.
APIM for easy device swapping.

AMultiply power supply available, :
A Serial USB Port -
A Native USB Port
ADC JackDC9 ~ 12V)

ABuilt-on rich components,
A LEDSs, Buttons, Potentiometer.
A Temperature and Light Sensor, Buzzer, Phone JackE==2"""w i\
A Graphic OLED Module, Character LCD Module(OptlonaI).
A12C & SPI EEPROM, DAC, ENCODE, QEDQ#dxisceiver.
A MicroSD Socket, Touch PADs, USB Serial EmM#toyBUSSocket.
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PIM, Plugin Module

ARich PIMs to support different microcontroller.
AL GO Q& Ay Of dzR&RICIRIC3® BAMDP1L. SAMMBSI, SAML and SAMC series

g
c'.
l‘
..,
‘..
2
a.,
a.
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Programmer/Debugger
MPLAB® SNAPart No. PG164100)

AThe MPLAB® SNARQircuit Debugger/Programmer allows fast and easy debugging
and programming of most PICA@sPI®, AVR, SAM and CEC flash microcontrollers.

AFeatures
A Affordable performance $39.20
AMatches silicon clocking speed 3
ATarget voltage of 1.20V to 5.5V
APortable USBowered
ACE and RoH®mpliant
A8-pin single idine header ;
ABackward compatible for demo boards,

headers and target systems usingvite JTAG and ICSP
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https://www.microchip.com/en-us/development-tool/PG164100

Programmer/Debugger
MPLAB®|CKit 5Part No. PG164150)

AThe MPLAB® PICRit5 In-Circuit Debugger/Programmer allows fast and easy
debugging and programming of all PIGBPI®, AVR, SAM and CEC flash
microcontrollers.

AFeatures

Almproved Programmeto-Go (PTG) support.
A Connect wirelessly from your smartphone via Bluetooth®
A Select from multiple saved program images on the SD Card
A Start programming from the app or by pressing on the logo

ASupply 150 mA to the target.

A Option to be selpowered from the target (2.7V to 5V).
AUSB Typ&€® connector and cable.

ANo external power needed when the device is powered.
AUse the 8pin single idine header.
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Components

Micro SD Card Socket
| PIC16F1456ART tass coc)
| PACl?ZQﬁurrent monitor) |
|__USB Virtual COM | W, )
[ OLED Pin Select | ; : S |
| Character LCM Pin Seldct @' s i e 1gereamae= Lo o il
| OLEDuwzsxes) | ST e '° " 3
| Character.CMgxis) |

' = . g - g i e e
A [R— Y o
o e : e L

s & T P =

N . USB o ‘ SRS TRk N |

ative P 3

oy : k|- b

! o f

&=

L[

MCUPIM Socket
APP0413 (dsPIC33CK)

Phone Jack

- .

32KHz Crystal
8MHz Crystal

| Main Voltage Select}
| SWD/ICD/ICSP|

MCUSelect NN Jpeacy {  mikroBUS Shield |
MCUPIn Function S — = — @ | Buzzer |
| USB Pin Select | _ PP At '““-.".".'":'.‘”.""é'\"';"‘"‘"1‘"* ’ | CDS Light Sensor |
[ Debug Pin Select | - e Ll g e e —iﬁ'g[ S [ Potentiometer |
| DC Jacl-12v) % TRy : 7 g { Rotary Encoder |
[ Power Switch | / ' [ Pull High Resister |
| MCP1826Gxt. MOSFET)| -' | MCP9700A |
| ResetButton | PIC24FJ256GB1( [ Driven Shield |
| User Buttons I / Main Controller(Unused)
E—— /" [ MPLAB sNAP | S |
Debugger/Programmer
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Caution !

AYou must check all jumpers position before power on. Wrong setting will
damage silicon and your power source.
AAfSFaS O2yFTANY |ff aStGuaAy3ad akKz2ga

e L[
‘‘‘‘‘‘‘

kL)
i)
| P

— o O 5 cprocee (. o616 Bits 64 P - | 3

e et 00 WS WS o Board - L S— \
Character LCD Modute 11050 Socket = [ A \

¢ J - 0 ") 6263 ¢ LRI o 6 <
- - - JANY Jumper 2 2 k|
- — : S o 5 3
R 05 0 50 5 = " i 3

AN |~ gy

J2 3.3V

J3 J3A

1
3 Y
i - : |
_ L. \
Pinl7, 18 1 E : \
J4 i
(PGx2) ‘
Dt wm mmomes R = THTT “
O N ’ — APPOA U U ¥ O D 8 ‘1
5 g " r trie g NOS i "! 5 (= 1|
~ = *=__ o~ i = =g i 4’ 77 i - « o 1‘
O it NG = | S | = 2 L pmgry =5 _ =N 1= k-0 k- EEER = g S )
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Plugin Module Assembly
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