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MEET THE FAMILY PIC MICROCONTROLLERS
1. From Wikipedia, the free encyclopedia 2022

PIC (usually pronounced as "pick") is a family of microcontrollers made by Microchip
Technology, derived from the PIC1650 originally developed by General Instrument's
Microelectronics Division. The name PIC initially referred to Peripheral Interface
Controller, and is currently expanded as Programmable Intelligent Computer.

https://en.wikipedia.org/wiki/PIC microcontroller

Atmel acquired by Microchip Technology for $3.56 billion

APRIL 2016

A large part of Atmel's revenue is from microcontrollers. These include the AVR 8- and 32-bit
microcontrollers, ARM architecture microprocessors, and ARM-based flash microcontrollers. In
addition Atmel still makes microcontrollers that use the 8051 architecture, albeit improved to do single-
cycle instructions. Supporting the microcontrollers is the Atmel Studio 7 integrated development
environment which Atmel offers for free. They also provide an Atmel Software Framework.

WHAT IS NEEDED TO CHOOSE MICROCONTROLLER AND IDE

e KNOW YOUR REQUIREMENTS

e CHOOSE ACHIP 8, 16, OR 32 BIT

e CHOOSE MODULES NEEDED FOR I/0

e WHAT CAN BE PROVIDED BY THE VENDOR OF THE CHIP
1. USE THE DATA SHEET TO DETERMINE THE CHARACTERISTICS
2. DETERMINE THAT THE VENDOR HAS SUPPORT AND DOCUMENTATION
3. LITERATURE, BOOKS, APPLICATION NOTES?
4. AVAILABLE SPECIAL SOFTWARE — RTOS?

e Which Tools Do | Need To Develop Applications?
DEVELOPMENT SOFTWARE (USUALLY ON PC)

2. INTEGRATED DEVELOPMENT ENVIRONMENT

3. IN CIRCUIT DEBUGGER OR EMULATOR

4. DEVELOPMENT BOARD OR TARGET HARDWARE
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In-Circuit Serial Programming Interface


https://en.wikipedia.org/wiki/Microcontroller
https://en.wikipedia.org/wiki/Microchip_Technology
https://en.wikipedia.org/wiki/Microchip_Technology
https://en.wikipedia.org/wiki/General_Instrument
https://en.wikipedia.org/wiki/PIC_microcontroller
https://en.wikipedia.org/wiki/Atmel_AVR
https://en.wikipedia.org/wiki/ARM_architecture
https://en.wikipedia.org/wiki/Intel_MCS-51
https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Integrated_development_environment

8-BIT

https://ww1.microchip.com/downloads/en/DeviceDoc/30010068G.pdf

8-bit PIC® Microcontroller Peripheral Integration

Quick Reference Guide

: 2 £
< -J H
: ] g |3 H o [slLl3l (el |8
' s el 3| |E |BIE|E AR g 3 £ (21918 (2| (8]_|,
5| . BEHEPE G AP AR HRE R HE R EREEE
F i HHHBHLHEEEBEHEEHEHEEEEEEEHHEHEEHEEHEEHEEE
PIC1 O(L)F3XX 6 |ocsa-sosB | 0064 | HEF |8 v ] ] 7z A v ‘
PIC1 6F152XX 840 | ss® |os2| - |10 A AN |~ [ 1 v v|v |
PIC12/A6 LF1S5X/6X | 14-20 v ‘ v 7 7| ‘
PICI 6(L)F1 45X 14-20 |v 11 \ |/ \ TIE 7 i i I |
PICI X(L)F157X 8-20 5 v v v v v|v v ‘
PIC16(LIF153XX 548 5 | Ry | [<] [~ [«[-] | ezl e ]~ <1 [~]
PICI X(HV)F752/53 8-14 v|sn|v|sc v v ¥ ‘| e _7 =
PICIX(UF161X 8-14 8 <[] A T I« 1T 1« 1« ][]~ i /| . J
PIC16(L)F161X™ 14-20 v 8 vivi|vy v v v v v v v ivi|v v v v v
;lc;s.o;o/? 14-20 a8 |v® v | | v 7‘/ A/W v |V/ T >77 Vl' '/V 777/7I‘ T v\ | 7 121+ | v el v | v v | V| v |V ‘
PIC1 G(L) F170X/71X 14-40 . & 58| v vi|v v v i v | v | v v [ | v v vi|v | v v ‘
PIC1 G(L)Fl TEXITX 14-40 visnolv|v|v|¥ | viv ”/ i ] v | vi|v ‘ i v /' ‘ v v v v |v [ v [ ‘
PIC1 S(L) F183XX -20 v 5 v v vi|v | v v v v v v |V vV \|v
PIC16(L)F184XX 14-28 v 5 v [ RAEEERE [T 2 [ v v v 7] 7 7
PIC16(L)F188XX 28-40 v 5 v | ¥ | ¥ vl sl Bl Es v &l B 4 v v |v|v v v|v|v v |v
PIC18-Q10 28-40 | v 5 ||~ A Tl [ Pl [T T T7]-]-] [<]~ ‘
PIC18-Q43 8-48 v 8 il K4 v Vi v |v | v vViv|v v |V v 4 1 v VI v |v |V v\|v
PIC18-Q84 © 28-48 v 3 v «I v v /J/l/ ./J/ v l./ v | vlv|v|alalv & v 7 7 I |
PIC1 G(L, F1o1 XX 28-64 v 5 vi|v L + v v\|v vI|v v & | & v ¥ | &) £ | v
PIC18-K40 28-64 | v 5 viviv A |-l | |v A 1-[]s v 71 PP 7 [ \
PIC18-K42 28-48 v 5 Call B3 v Vv |v | L 4 ol Lo viv|v vi|v v 1 1 v &« | v ¥ & vi|v
PIC18-Jo4 54-100 v | [ ] [ 7| | A B =

Notes: (1) In addition to standard 8-bit and 16-bit timers  (2) Independent Dual ADC Modules

(6) CAN-FD & JTAG capable

(7) Analog-to-Digital Converter with Computation and Context Swi

(3) PIC16F1615/9 inciude an angular timer.

(4) ADCC: Analog-to-Digital Converter with Computation  (8) PIC18-Q41 has an OPAMP

www.microchip.com/8bit

N MicrocHIP
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ADX g g
Converter with Computation

LOGIC AND MATH: Cistomizable Logio ani Math Funstions

CLe: Configurable Logic Cel

Customer intercornection and re-routing of digital peripherals

MULT: Hardware Multipiee

MULTIPLY funcion of two 8-t valuss with 16-bit resut

Comp: Comparator

eral pUpPose aHo—vznl mmpavam«

DAC: Digita-to-Analo

CCP/ECCP: (Ennanced) Capture
Compare PWM

coa:
Complementary Output Generator

CWQ: Complementary Waveform
Generator

Programmalie voltage reference with muitiple internal and external connections

wer supplies

2. ECGP: Aadition of auto Sedown contrdl
Automated complementary output with control of key parameters such asp rogrammabie
rising/faling edge events, polarty, phase, precision

dead-tand, blankng and Yl
Automated complementary 0
dead-band and auto shutdown

control of key parameters such as

DSM: Data Signal Moduator

NCO: Numerically Controlled
Oscilator and 16-/20-bit Timer/
Counter

1 Moduiates 1p 1o two oarer signas with digha data o crea
60 Output w
) dimming engine mmrm, via interconnection vith 10-/16-bit PWM, DSM and
imp

1. 9re(¥‘>Dﬂ linear frequer ,v generator (@ 50% duty Gycle) with 0.0001% step size of

custom carrier

2. General purpose 16470—.4 timer/counter

PWM: Pulse Width Moduation
16-bit PWM: Standalone 16-bit
PWM and 16-bit Timer/Cauntec
TIMING AND MEASUREMENTS:
HLT: Hardware Limit Timer ar
bit Timer/Counter

Seneral purpose 10-5it PAM control

1. Figh-esolution 16-it PWM with edge- and center-aigned modes
eral purpose 16-Git timer/counter

Hardware morioring &
eral purp tomal reset capabi

Numerically Controlier Oscillator and

1. Precision lnear frequency genaator (@ 50% cuty cycie) with 0.0001% step size of
source input clock frequency

16-/20-bit Timee/Counter 2. General pumose 16-/20-0 mee/counter B
RTCC: Real-Time Clock/Calendar Maintans accurate clock and calendar timing with external 20,768 Kz crystal
- 1. Accur 1 of any digial i pencd, duty cycle, ima of fight;
L M e Stantaneaus vs. average measurements
2. Genera purpose 24-5it timer/countar
TEMP: Temperature Indicator | Prow relatve temperatire measurements wtilizing the ADC

TS: Temperature Sensor
8-/16-bit Timer

Provides linear relative temperature measurements utiizing the ADC with two factory—
caliorated reference vakues

General pUDOSe B-/16-0it

MathACC: Math Accalerator

SAFETY AND MONITORING:

CRC/SCAN: Cyclcal Redundancy
Check with Memory Scan
e Limit Timer ang 8-

Winiowsa Watch Dog Timer

System Supenisory Grcui that generates a reset when Scftware Sming anomales are

COMMUNICATIONS: General, ndustral, Lighting and Automotive

1. MULTIPLY, ADD, ACCUMULATE functions of 8-/16-bit valuss with 35-bit result
2. Calcuates a 16-bt PID function based on configurable Ke, Ki, Ka constants with a

1. Automaticaly calcuates CRC checksum of ProgranvDatalE memary for NVM integrity
2. General purpose 16-bit CAC for use with memory and communications data
MONitoring for mMissed penodic events and fault d n of external hardware
se 8-bit timer/counter with external resat capabilities

detected within a configurabie critical window

tive Clock Tuning for

AC
rystal-Free USB

1. Auto-tuning of internal oscifator when connected to USE host (eliminates need for
externa crystal
2. Tunes

oller Area Network

Industrial- and automo

UN: Local Interconnect Network

EUSART/AUSART: Erhanc
Addressable Uni |

Asynchronous Receiver Transoeiver
FC: Inter-integrated Circuit
SPI: Serid Peripheral Interfa

08

| 2. Support for LIN v 1%xrmn>i—“ SART

General pur

1. Industrial- and autom

mmunication bus

1

enoral purpose Sedal communications
pport for LIN when usng the EUSART

-wire sera communications
~wire serial

General purpose munications

UART: Urivarsa Asynchronous
e

Supports LIN master and slave, DMX, DALI and device proto

Support for ful-speed U 0 device profies

DIA: Device Information Area

DMA: Direct M

1y Access

| 1D and FVR vaiues for ADC

N buttons and sl
Stem measurament

Dedicated memory area for data st(nrage of temp sensor factory calibration values, actory
d COMS

s data between memories and peripherals

y vithout CPU overhead, mproving overall
ystem performance and efficiency

DOZE: Power Saving Mode

Abiity to run the CPU core siower than the system clock used by the internal peripherals

HEF: Hgh-Endurance Flash

5 Non-volatile data storage vith high—endurance 100k E/W cycles

UTMR: Unwersal Timer

XIBLE

FLE
INTELLIGENCE
MADE EAS

1. Timer modiies with features of TMFU/TMRVTMFQ (Gate, Hardware Limit)
2. Two 16-bit imers can be chained together to creats 2 combined 32-bit timer

Learn more about 8-bit PIC Microcontrollers at
www.microchip.comvbit.

Y  Leam more about Gore Independent Peripherals (CIP) at
www.microchip.conmVCIP.

miTouch and PIC trademarke of Mor:

IDLE: Power Saving Mods

Abilty to put the CPU 5016 10 Sleep while the internal pedpherals Continue to operate from
the system clock

MAP: Memcry Acoess Partition

PMD: Peripheral Modue Disable

PPS: Peripheral Pin Select

Customizable Flash partifioning with booticader write protection option

nsumt«;r) ofunus:

\enphwals a
1/O pin remappi
board layout

W: Veotored Internupts

Tg chnology

| Offers faster and more predictable interrupt response times, with lower software overhead.

XLP technology devices with extreme low—power operation modes for battery/low-power
oli

PDF version available for download at www.rmicrochip.conv8bitquickreference.

echnology Incorporated in the U.S A. and other countries

DS30010088G,

www.microchip.com/8bit

8-bit Glossary

o\ MicrocHIP



16-Bit 3 Pages of Chips SHOW

http://wwl.microchip.com/downloads/en/DeviceDoc/30010109E.pdf

16-bit PIC® Microcontroller Peripheral Integration

Quick Reference Guide

Peripheral Function Focus

Clocks Safety and Soo
Waveform Control and Timers. Monitoring Communications
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d audio DAC

sard ™ sec

VMlock®  L2: Includes features of L1+ L3: Includes features of L2 + Flash E! nd/or DMT

www.microchip.com/16bit 0\\ MicRoOCHIP
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Peripheral Function Focus.

Secure
User Interface o System Flexibility

Clocks Safety and

rm Control
and Timers Monitoring
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PIC24 Family (Continued)
PIC24F OX(GATXX v v v
PIC24F JXXXGBXX 18 | ea268 | 16 | e4-100 | 10 % | |~ 7] s v EEar G M |
PIC24F JXOXXGA0X es-128 | 8 | 2844 |12 v v v |15 “i717] |7l [7|= M vv]v v
PIC24F, 18 | B4-128 3 28-44 | 12 v | v | 7|15 bl B B i i vlL2|r v | vlv|¥ v
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PIC24F DOXGAEXX 16 84-256 818 | 8a-121 |12| w0 | v | ¥ A Ed k4 v | & iviv Vv YL v A EAES b B L;:J v iviv]ly ¥V
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x |
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100
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11 01 b :3110‘ offers SAR ADC, high-speed ADC and Delta-Sigma ADC  2: 18-bit PIC MCU offers general-purpose DAC and audio DAC

3 n Safaty Featires

L1: Includes WDT, osalliator fsil-sate, Hlegal opeode detect TRAP, resst trace, register lock, frequency check, CodeGuard™ security, PWM lock® L2 Includes features of L1+ CAC  L3: Includes features of L2+ Flash ECC and/or DMT
*PWM lock avallable in devices with MCPWM/SMPS PWM peripherai

v'

bit PIC MCUS and dsPIC DSCs with 5V operating

v 1
Note: Simiar famiy of devices with fewer variations are ¢ yvnpeg with the same color coding
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How to Read the Model Number

PIC24FV32KA304 FAMILY

PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PIC24 F 2KA3 04. ... 77 Examples:

a) PIC24FV32KA304-I/ML: Wide voltage range,
Microchip Trademark General Purpose, 32-Kbyte program memory,
; 44-pin, Industrial temp., QFN package
Architecture

b)  PIC24F16KA302-1/SS: Standard voltage range,
Flash Memory Family General Purpose, 16-Kbyte program memory,
Program Memory Size (KB) 28-pin, Industrial temp., SSOP package

Product Group
Pin Count

Tape and Reel Flag (if applicable)

Temperature Range
Package
Pattern

Architecture 24 16-bit modified Harvard without DSP

Flash Memory Family F Standard voltage range Flash program memory

FV = Wide voltage range Flash program memory
Product Group KA3 = General purpose microcontrollers
Pin Count 01 = 20-pin

02 = 28-pin

04 = 44-pin

Temperature Range | -40°C to +85°C (Industrial)

m
(]

-40°C to +125°C (Industrial)
Package SP = SPDIP
SO = SOIC
SS = SSOP
ML = QFN
P_ = PDIP
PT = TQFP
MV = UQFN
Pattern Three-digit QTP, SQTP, Code or Special Requirements

(blank otherwise)
ES = Engineering Sample

Download 366 Page Data Sheet SHOW

https://www.microchip.com/content/dam/mchp/documents/OTH/ProductDocuments/DataSheets/300
09995e.pdf

Buy Now Price, Any Volume About $4.00
1-24
25-99
100+
$4.69
$4.30
$3.88


https://www.microchip.com/content/dam/mchp/documents/OTH/ProductDocuments/DataSheets/30009995e.pdf
https://www.microchip.com/content/dam/mchp/documents/OTH/ProductDocuments/DataSheets/30009995e.pdf

Page 2 Data Sheet — quick selection
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PIC24FV16KA302/ | 28 16K 2K 512 5 3 3 2 2 2 13 3 13 Y
PIC24F16KA302

PIC24FV32KA302/ | 28 32K 2K 512 5 3 3 2 2 2 13 3 13 Y
PIC24F32KA302

PIC24FV16KA304/ | 44 16K 2K 512 5 3 3 2 2 2 16 3 16 Y
PIC24F16KA304

PIC24FV32KA304/ | 44 32K 2K 512 5 3 3 2 2 2 16 3 16 Y
PIC24F32KA304

Look at Brief Data Sheet, Documentation, Embedded Software SHOW

http://www.microchip.com/wwwproducts/en/PIC24F32K A304

Status: In Production.
Download Data Sheet
Documentation

Symbols
Recommended for Automotive Design

63 Mail - Outiook @ Home Page 5 Courses 81 (1) YouTube (@ UHCL Z0OM

AZ\ MicrocHie =

All Application Notes

View All -

View All
Application Notes

Board Design Files

Brochures Document
Data Sheels =

Errata e

Legacy Collaterals
Programming Specifications
Reference Manuals
Supporting Collateral

Data Sheets 30009995 Download i

PIC24FV32KA304 Family Silicon Errata and
Data Sheet Clarification

Errata 80000522 Download ir

EX: AN1416 - Low-Power Design Guide
Electronic Solutions for Medical and Fitness - And dozens of others


http://www.microchip.com/wwwproducts/en/PIC24F32KA304
https://ww1.microchip.com/downloads/aemDocuments/documents/OTH/ProductDocuments/DataSheets/30009995e.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/OTH/ProductDocuments/DataSheets/30009995e.pdf
https://www.microchip.com/en-us/product/PIC24F32KA304#document-table
https://www.microchip.com/en-us/product/PIC24F32KA304#document-table
https://www.microchip.com/design-centers/automotive-solutions/recommendations-for-automotive-designs

Embedded Software
Ex: 16-bit CPU Self-test Library

Development Environment

https://www.microchip.com/en-us/development-
tool/DM240001-2

MPLAB® ICD 4 In-Circuit Debugger

USD/unit: $328.89

https://www.microchip.com/en-us/development-tool/DV164045



https://www.microchip.com/en-us/development-tool/DM240001-2
https://www.microchip.com/en-us/development-tool/DM240001-2
https://www.microchip.com/en-us/development-tool/DV164045
https://microchipdeveloper.com/tools:what-do-i-need

QUICK Guide to Microchip Development Tools

https://microchipdeveloper.com/tools:what-do-i-need

Most development setups consist of three main components:

1. A computer running the MPLAB® X Integrated Development Environment
2. A programmer/debugger such as one of the following:
o MPLAB REAL ICE™
o MPLABICD 3
o MPLAB PICkit™ 3
3. Atarget board with the PIC® MCU of your choice, such as:
Your own hardware
A Microchip demonstration board
A third-party demonstration board
A breadboard

O O O O

MPLAB’

REAL ICE

MicrocHIP

MPLAB® Development Ecosystem and Software Tools

https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/16-bit-
mcus/mplab-development-ecosystem-and-software-tools

MPLAB® X IDE
https://www.microchip.com/en-us/tools-resources/develop/mplab-x-ide

PIC24F Microcontrollers

https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/16-bit-
mcus/pic24f-mcus-16-mips

EXPLORER 16 DEVELOPMENT BOARD

http://www.microchip.com/Developmenttools/ProductDetails.aspx?PartNO=DM240001

MPLAB® Code Configurator - graphical programming environment for C code.

https://www.microchip.com/en-us/tools-resources/configure/mplab-code-configurator
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https://microchipdeveloper.com/tools:what-do-i-need
https://microchipdeveloper.com/mplabx:start
https://microchipdeveloper.com/realice:start
https://microchipdeveloper.com/icd3:start
https://microchipdeveloper.com/pickit3:start
https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/16-bit-mcus/mplab-development-ecosystem-and-software-tools
https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/16-bit-mcus/mplab-development-ecosystem-and-software-tools
https://www.microchip.com/en-us/tools-resources/develop/mplab-x-ide
https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/16-bit-mcus/pic24f-mcus-16-mips
https://www.microchip.com/en-us/products/microcontrollers-and-microprocessors/16-bit-mcus/pic24f-mcus-16-mips
http://www.microchip.com/Developmenttools/ProductDetails.aspx?PartNO=DM240001
https://www.microchip.com/en-us/tools-resources/configure/mplab-code-configurator

Here we find a number of PIC24 Video Tutorials

Tutorial for the MPLAB® Starter Kit for PIC24F - Part 1 2009
https://www.youtube.com/watch?v=S4jPTV|s92w

MPLAB X and PIC24 #4 3,591 views Feb 8, 2017 11:22 (With Warts and All in C code)

https://www.youtube.com/watch?v=nMSdSYsSMy0

Installing MPLAB® X IDE

https://microchipdeveloper.com/mplabx:installation

MPLAB installation video (Older)

P1C Programming Tutorials Part 1 - Install MPLAB IDE & HITECH C Compiler

W wmSaravanan AL https://www.youtube.com/watch?v=9aSL FAF-Gg

P1C24 MCUs and dsPIC33 DSCs | Easy Migration in a Platform Design

1,578 views Jul 29, 2021 About 9 Minutes

https://www.youtube.com/watch?v=5z2QLKyxTJo

How to program MICROCHIP PIC24 microcontrollers on LINUX

533 views Mar 11, 2021 About 20 Minutes

https://www.youtube.com/watch?v=VdLbZJfQ6iQ

GENERAL REFERENCES- SOFTWARE:

Languages:

A few references that discuss C and Assembly Language.

An excellent book | have used for the PIC family. On the web site
there are excerpts from the book. If you program with a PIC24 chip, this
is one of the best books available.

MICROCONTROLLERS

ﬁ!
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https://www.youtube.com/watch?v=S4jPTVjs92w
https://www.youtube.com/watch?v=nMSdSYsSMy0
https://microchipdeveloper.com/mplabx:installation
https://www.youtube.com/channel/UC_0GzDTV2G3m2Pi4gD2nTiQ
https://www.youtube.com/watch?v=9aSL_FAF-Gg
https://www.youtube.com/watch?v=5z2QLKyxTJo
https://www.youtube.com/watch?v=VdLbZJfQ6iQ

http://www.reesemicro.com/Home/textbook

Python vs. C/C++ in Embedded Systems
https://www.activestate.com/blog/2016/09/python-vs-cc-embedded-systems

https://votepair.org/python-vs-c-in-embedded-systems/

Assemblers, Linkers & Loaders A brief review

http://www.cs.gmu.edu/~setia/cs365-S02/assembler.pdf

(Real Programmers Program in Assembly Language! D.Hill Lockeed)
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http://www.reesemicro.com/Home/textbook
https://www.activestate.com/blog/2016/09/python-vs-cc-embedded-systems
https://votepair.org/python-vs-c-in-embedded-systems/
http://www.cs.gmu.edu/~setia/cs365-S02/assembler.pdf

