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 The Difference Between MPLAB Harmony v3 PLIBs and

Drivers, and When to Use Them

Introduction
MPLAB® Harmony v3 provides layered and modular software libraries that support a flexible embedded software
development model. The core libraries under MPLAB Harmony v3 includes Peripheral Libraries (PLIBs), drivers, and
system services. The PLIBs provide low-level device-specific support. The drivers and system services provide
hardware abstraction upon which a highly capable Middleware is built.

This document explains the differences between the MPLAB Harmony v3 PLIBs and drivers, and it also describes
when to use them.
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1. Description

1.1 Peripheral Libraries
The MPLAB Harmony v3 Peripheral Library (PLIB) is a low-level interface library to access a peripheral on a
microcontroller. The PLIB Application Program Interfaces (APIs) hide peripheral register details and make it easier to
configure the peripheral per the application requirements by calling the PLIB APIs.

The MPLAB Harmony v3 Peripheral Library features are as follows:

• Simple and user-friendly APIs.
• Abstraction layers are not implemented; has direct register access.
• Clean code and no conditional macros (for example, #if, #elif).
• Easy to integrate into existing applications.
• Self-containing and self-sufficient implementation. In general, all PLIBs are interrupt driven, but few PLIBs have

blocking implementation in addition to interrupt driven implementation.
• PLIBs can be easily extended to add new features.
• PLIBs provide status using polling and interrupt mode (through a callback mechanism) implementation models

for data transaction operations. By using these models, the application can either poll the status of the submitted
request, or choose to get notified when the request is complete by registering a callback API in an application.

• Consistent API signature for similar peripherals across 32-bit SAM and PIC microcontroller families. The
following table illustrates the PLIB API signatures.

Usage UART SPI I2C/TWI

Initialization UARTx_Initialize() SPIx_Initialize() TWIx_Initialize()

Transaction

UARTx_Write() SPIx_Write() TWIx_Write()
UARTx_Read() SPIx_Read() TWIx_Read()
- SPIx_WriteRead() TWIx_WriteRead()

Status
UARTx_ReadIsBusy()

SPIx_IsBusy() TWIx_IsBusy()
UARTx_WriteIsBusy()

1.2 Drivers
The MPLAB Harmony v3 drivers are a highly abstracted interface to control, access, manage peripherals, and other
resources on the 32-bit SAM and PIC microcontrollers. The driver interface allows applications and other client
modules (drivers, Middleware libraries and system services) to interact with the peripheral.

The following are MPLAB Harmony v3 driver features:

• Abstracted interfaces: Enables portability and interoperability.
• Drivers are built on the top of the PLIBs.
• A driver is capable of handling multiple instances of a peripheral without duplicating the driver code to handle

the individual instance of a peripheral. The multiple instance support of MPLAB Harmony v3 drivers enables the
application to remain the same even when the peripheral instance is changed.

USART Driver API USART PLIB API

DRV_USART_WriteBufferAdd(…)
USART1_Write(…)
USART2_Write(…)
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...........continued
USART Driver API USART PLIB API

DRV_USART_ReadBufferAdd(…)
USART1_Read(…)
USART2_Read(…)

• Multiple Client Support: Access of a peripheral by more than one entity. The multiple client support of MPLAB
Harmony v3 drivers enables seamless handling of client specific differences.
Figure 1-1. Multiple Client Example
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• Supports DMA transfer mode: Provides an application with the option to enable the DMA for data transfer
operations. The driver interface/API remains the same with or without the DMA transfer mode.

• Provides queuing support: MPLAB Harmony v3 drivers provide applications with the ability to line up multiple
data transfer requests while an ongoing request is processing. The result of the data transfer request is notified
through a transfer complete event.

• MPLAB Harmony v3 drivers provide a non-blocking implementation model for data transfer operations known as
the Asynchronous Driver mode.

• MPLAB Harmony v3 drivers provide another driver model known as Synchronous mode to adhere to the
blocking need of applications using an RTOS. The synchronous driver mode of the MPLAB Harmony v3 driver
provides blocking implementation for the data transfer operations.

• MPLAB Harmony v3 drivers enable the usage of RTOS through the Operating System Abstraction Layer
(OSAL).

• MPLAB Harmony v3 drivers have a choice to configure both the Asynchronous and Synchronous modes in both
the non-RTOS and RTOS environments.

• The OSAL provides a consistent interface to the MPLAB Harmony v3 drivers. The OSAL takes care of the
underlying differences between the available and supported RTOS Kernels in MPLAB Harmony v3, and ensures
the correct operation in bare-metal (non-RTOS) and RTOS-based application environments.

• MPLAB Harmony v3 drivers handle cache maintenance operations on devices that have a data cache.
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1.3 Usage Recommendation of Peripheral Libraries (PLIBs) and Drivers
PLIBs are suitable for applications where hard real time response and performance are the key criteria. These
applications prefer minimum abstraction and try to operate close to the hardware. For example, a motor control
application where the speed and position of the motor are sensed and passed to a control algorithm, which then
controls the motor in real time. Because PLIBs are simple, user friendly, and are closer to the hardware can be a
preferred choice for time critical applications.

Drivers are suitable for use in larger, feature rich applications. For example, an audio player application plays audio
from multiple sources, such as SD card, Bluetooth®, or USB Thumb® drive, and contains a graphical display. These
applications require well abstracted interfaces for all the modules to work together. The MPLAB Harmony v3 drivers
provide the foundation for Middleware libraries to build such a large and feature-rich applications, therefore making it
suitable to use in these applications.

The following figure illustrates the MPLAB Harmony v3 architecture showing the locations of the PLIBs and drivers.
The PLIBs have direct access to the hardware, where the drivers are built on the top of the PLIBs and provide an
abstracted interface to other MPLAB Harmony v3 software components (plug-ins, Middleware, and system services)
and applications.

Figure 1-2. MPLAB Harmony v3 Architecture
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In addition to the usage scenarios discussed above, the application can choose the PLIBs or the driver-based
application requirements through matching the features provided by them. The following table outlines the
comparative features of the PLIBs and drivers.

Peripheral Libraries Drivers

Minimal abstraction to access a peripheral. Highly abstracted interface to a peripheral.

Direct register access. Built on the top of PLIBs.

Provides status polling and interrupt mode (through
callback mechanism) implementation models for
data transaction operations.

Provides status polling and interrupt mode (through callback
mechanism) implementation models for data transaction
operations.

PLIBs do not maintain the state of the peripheral
instance. This makes shared access of multiple
instances difficult.

Drivers maintain the state of the peripheral instance, this
helps in shared access of multiple peripheral instances by
multiple clients.
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...........continued
Peripheral Libraries Drivers

PLIBs do not support queuing of requests. Drivers support queuing of requests.

No DMA support. Application must handle DMA-
based operations.

Provides DMA support. APIs remain the same in DMA and
Non-DMA based configurations.

Application must handle thread safety. Drivers enable the usage of RTOS support through the
OSAL.

No Special RTOS mode. Provides a special operation mode (synchronous) for RTOS-
based environments.

Consistent data transfer API signature for similar
peripherals across 32-bit SAM and PIC
microcontroller families.

Same data transfer API signature for similar peripherals
across 32-bit SAM and PIC® microcontroller families.
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2. References
• MPLAB Harmony v3 “quick_docs” provides standalone help pages for users to get started developing

applications on Microchip’s 32-bit SAM and PIC MCUs. The online version of the same can be found at
microchip-mplab-harmony.github.io/quick_docs/.

• For additional information on MPLAB Harmony v3, go to the Microchip websites: https://www.microchip.com/
mplab/mplab-harmony and .microchipdeveloper.com/harmony3:start

• Detailed documentation on various MPLAB Harmony v3 PLIBs and drivers can be found in the “doc” folder of
the corresponding repository.

• The Differences Between MPLAB Harmony v3 Synchronous and Asynchronous Drivers and When to Use Them
ww1.microchip.com/downloads/en/DeviceDoc/The-Difference-Between-MPLAB-Harmonyv3-Synchronous-and-
Asynchronous-Drivers-and-When-to-Use-DS90003269A.pdf.
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The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to make files and
information easily available to customers. Some of the content available includes:

• Product Support – Data sheets and errata, application notes and sample programs, design resources, user’s
guides and hardware support documents, latest software releases and archived software

• General Technical Support – Frequently Asked Questions (FAQs), technical support requests, online
discussion groups, Microchip design partner program member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip press releases, listing of
seminars and events, listings of Microchip sales offices, distributors and factory representatives

Product Change Notification Service

Microchip’s product change notification service helps keep customers current on Microchip products. Subscribers will
receive email notification whenever there are changes, updates, revisions or errata related to a specified product
family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

• Distributor or Representative
• Local Sales Office
• Embedded Solutions Engineer (ESE)
• Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also available to
help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specifications contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is secure when used in the intended manner and under normal

conditions.
• There are dishonest and possibly illegal methods being used in attempts to breach the code protection features

of the Microchip devices. We believe that these methods require using the Microchip products in a manner
outside the operating specifications contained in Microchip’s Data Sheets. Attempts to breach these code
protection features, most likely, cannot be accomplished without violating Microchip’s intellectual property rights.

• Microchip is willing to work with any customer who is concerned about the integrity of its code.
• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code

protection does not mean that we are guaranteeing the product is “unbreakable.” Code protection is constantly
evolving. We at Microchip are committed to continuously improving the code protection features of our products.
Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act.
If such acts allow unauthorized access to your software or other copyrighted work, you may have a right to sue
for relief under that Act.
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Legal Notice

Information contained in this publication is provided for the sole purpose of designing with and using Microchip
products. Information regarding device applications and the like is provided only for your convenience and may be
superseded by updates. It is your responsibility to ensure that your application meets with your specifications.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE
OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL OR
CONSEQUENTIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP'S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR ITS USE
WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP FOR
THE INFORMATION. Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,
and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages, claims, suits, or
expenses resulting from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec, AnyRate, AVR, AVR logo, AVR Freaks, BesTime,
BitCloud, chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, HELDO, IGLOO, JukeBlox,
KeeLoq, Kleer, LANCheck, LinkMD, maXStylus, maXTouch, MediaLB, megaAVR, Microsemi, Microsemi logo, MOST,
MOST logo, MPLAB, OptoLyzer, PackeTime, PIC, picoPower, PICSTART, PIC32 logo, PolarFire, Prochip Designer,
QTouch, SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash, Symmetricom, SyncServer, Tachyon,
TempTrackr, TimeSource, tinyAVR, UNI/O, Vectron, and XMEGA are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

APT, ClockWorks, The Embedded Control Solutions Company, EtherSynch, FlashTec, Hyper Speed Control,
HyperLight Load, IntelliMOS, Libero, motorBench, mTouch, Powermite 3, Precision Edge, ProASIC, ProASIC Plus,
ProASIC Plus logo, Quiet-Wire, SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub, TimePictra, TimeProvider,
Vite, WinPath, and ZL are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, BlueSky, BodyCom,
CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming, ICSP,
INICnet, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi, MPASM, MPF,
MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM,
PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad
I/O, SMART-I.S., SQI, SuperSwitcher, SuperSwitcher II, Total Endurance, TSHARC, USBCheck, VariSense,
ViewSpan, WiperLock, Wireless DNA, and ZENA are trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

The Adaptec logo, Frequency on Demand, Silicon Storage Technology, and Symmcom are registered trademarks of
Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany II GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
© 2020, Microchip Technology Incorporated, Printed in the U.S.A., All Rights Reserved.

ISBN: 978-1-5224-7036-6
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Quality Management System
For information regarding Microchip’s Quality Management Systems, please visit www.microchip.com/quality.
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