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Chapter 1. Overview of the MPLAB® Xpress Ecosystem

1.1 INTRODUCTION

MPLAB® Xpress is an ecosystems is comprised of:

* MPLAB Xpress IDE

* MPLAB Code Configurator

* MPLAB Xpress Evaluation Boards
* Other Compatible Hardware

1.2 MPLAB XPRESS IDE

MPLAB Xpress cloud-based IDE is an online development environment that contains
the most popular features of our award-winning MPLAB® X IDE. This simplified and
distilled application is a faithful reproduction of our desktop-based program, which
allows users to easily transition between the two environments.

MPLAB Xpress is a perfect starting point for new users of PIC® microcontrollers
(MCUs) — no downloads, no machine configuration, and no waiting to get started on
your system development.

MPLAB Xpress incorporates the latest version of MPLAB Code Configurator, which
enables users to automatically generate initialization and application C code for 8-bit
and 16-bit PIC MCUs and dsPIC® DSCs using a graphical interface and pin map.

With massive amounts of storage available to users, you can store your current proj-
ects in the cloud. The Community feature allows you to share your ideas with others,
or gain inspiration from the shared code repository.

Best of all, MPLAB Xpress IDE is free, and can be accessed from any Internet-con-
nected PC or Mac, anywhere in the world.

1.3 MPLAB CODE CONFIGURATOR

MPLAB Code Configurator (MCC) is a free, graphical programming environment that
generates seamless, easy-to-understand C code to be inserted into your project. Using
an intuitive interface, it enables and configures a rich set of peripherals and functions
specific to your application.

MPLAB Code Configurator supports 8-bit, 16-bit and 32-bit PIC microcontrollers. MCC
is incorporated into both the downloadable MPLAB X IDE, and the cloud based MPLAB
Xpress IDE.

1.4 MPLAB XPRESS EVALUATION BOARDS

MPLAB Xpress evaluation boards are the easiest way to get started. They feature an
easy-to-use USB programmer, and offer full access to the features of the target MCU.

© 2019 Microchip Technology Inc. DS50002710B-page 5
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1.5 OTHER COMPATIBLE HARDWARE

Additional hardware that may be used with MPLAB Xpress IDE are listed below.
Curiosity Development Boards

Curiosity Development Boards are cost-effective, fully integrated MCU development
platforms targeted at first-time users, makers, and those seeking a feature-rich rapid
prototyping board. The family offers a full on-board programmer/debugger, and several
add-on board options.

Explorer 16/32 Development Board

The Explorer 16/32 Development Kit is a flexible, convenient and ready to start devel-
opment, demonstration and testing platform for 16-bit PIC24 MCUs, dsPIC DSCs and
32-bit PIC32 MCUSs. It features all the necessary hardware to begin developing and
debugging a complete embedded application.

PICkit™ 3 Programmer/Debugger

PICKkit 3 is a standalone programmer/debugger for use with any PIC MCU or dsPIC
DSC DSC. PICkit 3 is the perfect option for those with their own custom prototype hard-
ware.

DS50002710B-page 6
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Chapter 2. Equipment Used

21

2.2

2.3

2.4

INTRODUCTION

This content of this document was developed using the tools listed in the following
sections:

* Hardware

» Software

» Additional Resources

HARDWARE

* MPLAB Xpress Evaluation Boards: http://www.microchip.com/xpress
» USB cable type A to type micro-B

SOFTWARE

* MPLAB Xpress IDE: http://www.microchip.com/xpress
* Free Terminal Emulation Software:
- Tera Term (Windows only): http://www.teraterm.org
- CoolTerm (Windows, Linux, MAC OS): http:/freeware.the-meiers.org/

ADDITIONAL RESOURCES

* MPLAB XC8 C Compiler Homepage: http://www.microchip.com/xc8
* MPLAB Code Configurator Homepage: http://www.microchip.com/mcc
* MPLAB Xpress Wiki Homepage: http://microchip.wikidot.com/xpress:start

© 2019 Microchip Technology Inc. DS50002710B-page 7
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NOTES:
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Chapter 3. Programming the Evaluation Board

3.1 INTRODUCTION

The purpose of this section is to introduce basic concepts of the MPLAB Xpress IDE
with one of the available example projects.

* Opening an Example Project in MPLAB Xpress IDE

» Download an Example Project to the Evaluation Board

» Setup Serial Communication with the Evaluation Board

* Programming Result

3.2 OPENING AN EXAMPLE PROJECT IN MPLAB XPRESS IDE

1.

Navigate to the MPLAB Xpress IDE homepage and click on the Examples link
at the bottom of the page under the “Community” heading:
https://www.microchip.com/xpress

Community

OR

You can navigate directly to the examples page via:
https://www.microchip.com/xpress/examples

OR

Navigate to the examples page from within the MPLAB Xpress IDE by clicking
on the Examples link at the top of the IDE window.

D) IDE - MPLAB Xpress
< C | @ Secure | https://mplabxpress.microchip.com,
File Edit View Navigate Source Run Debug Tools Window INTRODUCTION | EXAMPLES | FORUM £ | WIKI [ DESIGN
L ™| 5 - % . - 3 :
Pl R o | i (o 2 % P)|| EG0x0
x

Project

4 (53 Using_MPLAB_Xpress_Examples 1
(&) Header Files §
- (i) source Files :
%] main.c 6
7
Dashboard 8
2 | % Using_MPLAB_Xpress_Examples 1:
L1k @ Device %
@ @ PICI6F18877 Output x
# Checksum: Blank, no code loaded.
4 compier Tookchain
T xc8 (1.42)
& Memory

4-- &3 Debug Tool
© simulator / Xpress Board
4§ Debug Resources
L @ Program BP Used: 0 Free: 1000.
@ Data BP Used: 0 Free: 1000.

© 2019 Microchip Technology Inc. DS50002710B-page 9



Using 8-bit MCUs in MPLAB® Xpress

2. Onthe MPLAB Xpress Examples homepage, filter through the examples as fol-
lows:
a) Author: Microchip Technology
b) Tags: #GettingStarted
c) Board: Xpress Board
d) Device: <the device you are using>
In this example the PIC16F18877 is used.

The name of the device populating a given MPLAB Xpress Evaluation Board
can be found next to the board's USB connector.

Scroll through the available examples and locate “Using MPLAB Xpress Exam-
ples.” A description of the example, along with any additional resources which
could include videos links to step-by-step tutorials and more, can be accessed
by clicking on the title of the example.

Open the example inside the online MPLAB Xpress IDE by clicking on the [J[i=)
button in the Open column.

MPLAB Xpress Code Examples

Title Author Like  Watch Import Tags Board Device Updated Open
B =] S X J
&8 #Getting Started ['PICT6F18877___)
= 0 \ xp'e’s’s‘E‘oa’.’: 7
i Lin LW 0 0 23 #Getting Started, UART, Xpress Board PIC16F18877 L=V A 1DE |
Blink (W 0 1 20 #Getting Started, Config Xpress Board PIC16F18877 10/0312017 3
Reading Analog Signals using the MPL... S 0 1 1 #Getting Started, ADC Xpress Board PIC16F18877 iooazo17 | [EEN
Hello World N 0 1 10 #Getting Started Xpress Board PIC16F 18677 10032017 [N
I Using MPLAB Xpress Examples S 0 i 2 #Getting Started Xpress Board PIC16F 18677 0912912017
Create a Project in MPLAB Xpress IDE N 0 1 0 #Getting Started Xpress Board PIC16LF18877 1000212017
Open the MPLAB Code Cenfigurator G s 0 1 0 #Getting Started Xpress Board PIC16F 18877 1010212017
MPLAB Code Configurator (MCC) Wal bW 0 1 0 #Getting Started Xpress Board PIC16F18877 10032017 EN
Locating Serial Comms Pins on MPLA W 0 1 0 #Getting Started, UART Xpress Board PIC16F18877 1042017 | [EEN

Showing 1to 8 of 9
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Programming the Evaluation Board

A%\ IDE - MPLAB Xpress X
& C | @ Secure | https://mplabxpress.microchip.com/mplabcloud/ide
File Edit View Navigate Source Run Debug Tools Window

0 Er T z
B | SIT -8 > B[00
Project 18 mainc x
i D Using_MPLAB ¥press_Examples 49 )
E Header Files

f- [EE] Source Files

] main.c

=

o

void main(void

SYSTEM_Initialize();

ERLELET RURT RV T ETRT Y
R I A

Dashboard Output x
i’é 78 Using_MPLAB_Xpress_Examples
= G Device
@ - @@ PIC16F18877

- 4 Checksum: Blank, no code loads
"ﬁ_-,' Compiler Toolchain

e G XCE (1.42)
Q Memary

&% Debug Tool

6 Simulator f Xpress Board

#lF Debug Resources -

All source code is available along with information related to the development
tools and device that the project was configured to use.

© 2019 Microchip Technology Inc. DS50002710B-page 11
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3.3 DOWNLOAD AN EXAMPLE PROJECT TO THE EVALUATION BOARD

1. Connect the MPLAB Xpress Evaluation board to an available USB Port on the
computer.

2. Once connected and the device drivers have completed installation, the MPLAB
Xpress Board should be recognized as a Mass Storage Device on the Host Com-
puter and listed as an available drive (Windows® Explorer shown here).

=% Computer
@ & 0sDisk (C:)
[# ca My Passport (E:)
@ (Q CD Drive (F:) WD SmartWare
@ S OLD PRICTS (G:)

» ) o XPRESS (I:)
@ [E3 REACHt Drive

3. Click on the Make and Program Device % button at the top of the MPLAB

Xpress IDE to generate and download a . hex file that will be used to program
the PIC16F 18877 microcontroller populating this particular MPLAB Xpress Eval-
uation Board.
In some browsers the generated . hex file may be available within the browser
window or may need to be accessed from a “Downloads” folder associated with
the browser. Navigate to the downloaded . hex file and drag it into the XPRESS
directory shown in Step 2.

- Na Type Size

1% Computer
&, ospisk (c:)
a backup drive (E:)
2 CD Drive (F:) WD SmartWare

IR Using_MPLAB _Xpress_Examples.hex

Drag and Drop

Once the Using MPLAB Xpress Examples.hex file has been dragged and
dropped into the XxPRESS directory, the LED on the MPLAB Xpress Board will
briefly flash red, indicating that the PIC16F18877 is programmed.

DS50002710B-page 12 © 2019 Microchip Technology Inc.



Programming the Evaluation Board

3.4 SETUP SERIAL COMMUNICATION WITH THE EVALUATION BOARD
1. Open a terminal emulator program on the host computer and select the COM
port associated with the MPLAB Xpress board.

In this example a free program called CoolTerm is used. If using CoolTerm, open
the Connection>Qptions dialog and configure the serial port at the 9600 baud

rate.

Note: The COM port number will vary from that shown below.

Click OK to continue.

Connection Options (CoolTerm_0)

Serial Port
Terminal
Receive
Transmit
Miscellaneous

r—Serial Port Options

Port: COM
Baudrate: IQGOO vl
Data Bits: Is vl
Parity: I”D"e vl
Stop Bits: |1 vl
Flow Control: [~ CTS

[~ DTR

[~ XON
Initial Line States when Port opens:
& DTR On ¢ DTR Off
& RTSOn  RTS Off

Re-5can Serial Ports I

Cancel I OK I

2. Inside the terminal window, click on the €emnect button to establish connection
with the MPLAB Xpress board.

© 2019 Microchip Technology Inc.
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3.5 PROGRAMMING RESULT

Once communication is established, the terminal window should display the message

“Hello from your Xpress board!”

=0l x|

o]

Help

HEx.

File Edit Connection View Window Help
) & B | K
Clear Data Options

New Open Save Connect  Disconnect

View Hex

Hello from your Epress board!

Hello from vour Xpress board!

Hello from your Xpress board!

Hello from your Xpress board!

Hello from your Epress board!

Hello from vour Xpress board!

Hello from your Xpress board!

Hello from your Xpress board!

Hello from your Epress board!

Hello from vour Xpress board!

Hello from your Xpress board!

Hello from your Xpress board!

Hello from your Epress board!

Hello from your Xpres|

4

COMT /9600 8-N-1
Connected 00:01:22

() RIS () DIR @ DCD
@C’s @DR @H

DS50002710B-page 14
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Chapter 4. Launching MPLAB® Xpress MCC Plugin

41 INTRODUCTION

This chapter demonstrates how to launch the MPLAB Code Configurator (MCC) plugin
from within MPLAB Xpress IDE. MCC is a free graphical programming environment
that generates seamless, easy-to-understand C code that is inserted into your project.
Using an intuitive interface, MCC enables and configures a rich set of peripherals and
functions.

The example project from the previous chapter will be used.

» Opening the MCC Plugin for the First Time
*+ MCC in MPLAB Xpress

4.2 OPENING THE MCC PLUGIN FOR THE FIRST TIME
1. Launch the Manage MPLAB Xpress Code Configurator dialog by clicking on

the button at the top of the IDE or
through Tools>Embedded>MPLAB Xpress Code Configurator.

A\ IDE - MPLAB Xpress X
& > C | & Secure | https://mplabxpress.microchip.com/mg

File Edit View Navigate Source Run Debug Tools Window

PGS D TIF -8 DB oo
f’mjed %I 3 main.c x

4... {5 Using_MPLAB_Xpress_Examples 69

- (i) Header Files 71 while (1)
- 72 ~ {
- i) Source Files 7; -
] main.c 74 printi( )
75
76
77~
78
79
Dashboard Output x
;/@ Y8 Using_MPLAB_Xpress_Examples
|| G Device

@ P PIC16F18877
# Checksum: Blank, no code loade
4 L{j‘ Compiler Toolchain

W Xcs8 (1.42)
Memory

A % Debug Tool

@ simulator / Xpress Board

© 2019 Microchip Technology Inc. DS50002710B-page 15
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The Manage MPLAB Xpress Code Configurator dialog should now be open.
| : Manage MPLAé ‘Xpress Code‘"Conﬂgurator n

This applic ation requires Java 8 to be installed. Please follow these steps to install and run MPLAB
Xpress Code Configurator:

o i 5

Which version do | have installed? More Information

STEP 3

a4af6346-05a2-4f2¢c-be70-68a0604ebBeb ﬁ n

Ok

2. STEP 1 ensures that the latest Java Runtime Environment (JRE) is installed on
your computer. If unsure of the current version of the JRE on your computer, click
on the 'Which version do | have installed?' link and follow the steps.

How To Find Java Version n

You can use the following link to determine which version of Java you have installed on your PC.
hitps /www java com/en/download/installed jsp

If your browser does not support the Java Plugin, you can find more information here:
hitps /vww java com/en/download/help/version_manual.xml

If you still need help, please do not hesitate to contact us, using the Feedback button at the top of the IDE.

Ok

Clicking on the green Download & Install JRE button will redirect you to the
Java Runtime Environment homepage. To install JRE, simply follow the instruc-
tions.

&)

Download  Help

ANl tevmDowninacs Free Java Download

Ifyou want to download

Java for anather computer Download Java for your desktop computer now!
or Operating System, click Version 8 Update 73

(1= LS Release Date February 5, 2015
All Java Downloads

Report an issue. Free Java Download

Why am | always redirected
to this page when visiting a
a2 v aon? » Whatis Java? » Do |have Java? » Need Help?

» Learn more
» Report an issue

Why download Java?

Java technology allows you to work and play in a secure computing environment. Upgrading to the latest
Java version improves the security of your system, as older versions do not include the latest security
updates

DS50002710B-page 16 © 2019 Microchip Technology Inc.



Launching MPLAB® Xpress MCC Plugin

3. STEP 2 is used to download the necessary . jn1p file to launch MCC.

MCC is a Java application that runs directly from the internet using a web
browser (Chrome is used here). This requires the use of the Java Web Start
application software which follows the Java Network Launching Protocol (JNLP)
to download and launch the application.

a) Click the green Download MCC button to download the JNLP file. Then click
on the MCC_Xpress. jnlp file to launch the Code Configurator.

Today

MCC_Xpress ([}.inlp
&

b) Click Run when prompted to run the application.

x
Do you want to run this application?

Name: com.microchip.mcc.standalone.Standalone
§
=> Publisher: Transim Technology Corp.
—
Location: https://mplabxpress.microchip.com
This application will run with unrestricted access which may put your computer and

personal information at risk. Run this application only if you trust the location and
publisher above.

Do not show this again for apps from the publisher and location above

“ More Information Run Cancel

c) The Enter Token from MPLAB Xpress window will now open.

[N Enter Token from MPLAB Xpress |

or select Cancel to close this application.

The Token you have entered is not valid. Please enter your unique Token to connect this toal to your Online IDE Session 0
To find your token from within the IDE, go to the "Toels" menu and then "MPLAB Xpress Code Configurator”

2=ty = ST 1o Bl ) 4038328 -4194-4304-8fed-3c2beB4Th52: |

K Cancel

© 2019 Microchip Technology Inc. DS50002710B-page 17



Using 8-bit MCUs in MPLAB® Xpress

4. STEP 3 provides a unique token value that will be used in the Enter Token from
MPLAB Xpress window. To locate the token, return to the Manage MPLAB
Xpress Code Configurator window. Then click on the Copy button next to the
unique token value..

Manage MPLAB Xpress Code Configurator n

This application requires Java 8 to be installed. Please follow these steps to install and run MPLAB
Xpress Code Configurator

(( STEP 1 1 STEP2

Downloed & Install JRE Download MCC

Which version do | have installed? More Information

STEP 3

[4

29707d7a-c 720-4800-ad96-4fbdB9c 778ba

jEem—— o

] unique token value Copy token value
Ok

5. Return to the Enter Token from MPLAB Xpress window. Past the copied token
value into the “Please enter your Token” field.

[N Enter Token from MPLAB Xpress i x|

The Token you have entered is not valid. Please enter your unique Token to connect this tool to your Online IDE Session
or select Cancel to close this application. 0
To find your token from within the IDE, go to the "Tools" menu and then "MPLAB Xpress Code Configurator”

Please enter your Token: | FEEFEETCrR T ST ]

Undo

OK Cancel
Cut

Copy

Delete

Select All

6. Click OK to initialize the device-specific libraries for the microcontroller selected
and open the MCC.

If the token is not valid, refresh the token value in STEP 3 by clicking on the
Refresh Token Value button n in the Manage MPLAB Xpress Code
Configurator window.

7. Recopy the new Unique Token Value and paste into the “Please enter your
Token” field of the Enter Token from MPLAB Xpress window.

DS50002710B-page 18 © 2019 Microchip Technology Inc.



Launching MPLAB® Xpress MCC Plugin

43 MCC IN MPLAB XPRESS

The MCC is a graphical programming environment used to configure device features
including oscillator setup, peripheral configuration and assign signals within the micro-
controller to pins on the device package. You are encouraged to take some time and
explore the configurator to see how the MCU was configured to implement the “Using
MPLAB Xpress Examples” example project.

_(oix|
ficieriss Generte tndo Redo]  [sae] [au
Project Resources System Module e
v System 03 =] v o || mrR2zEBEEE2=RR=R
et £5 eooy Setw | I Registes | A, Nt 10 233E88885833
Pin Modue v INTERNAL OSCILLATOR o UULUJLOLJLILILITI
T 3938 37 3 3 3 B 2l
Curent System dck 1M ang 0TRe
+ rerpheras
Oscillator Select HFINTOSC (1MHz) - 412 29[ |ras
- [ [=] H =
- — s[s 7
£Xabve it PP st ich pover [-] 5[4 7lvss
W Intenal Clock. | 4.0z ~ | © - Copabe Frequency ‘05  MICROCHIP Hvwo
= External Clock 1Mz siEe 2s[Jre2
Device Resources [@]- o@” PIC16F18877 24Rer
P aosoner [1 =] o[e »ClReo
PIC16F18877 Procduct Page 1o 2 ws
/| Low-voltage programming Enable:
~ Perpherds oo pregemmne 210 21 [rat
» & apce - 1112 13 14 15 16 17 18 19 20
- o inininisisisisislsls)
» o 2222222222
= HEHEHEAEBEE
» pac Watchdog Timer nstle | WOT Disbld, SWOTEN i gnored 38
> Qe Clock
» hone
+ (3) Cock Reference Clock Source Software Control [-]
>l Comparator Window Open Time [ vir ess ot required [-]
» rDaC =
Timeouperod | Divder -
» Aosm L\
Versions T R R R e e e e R e e e e e e e e e
» MPLAB® Code Configurator v3.26.2 PortAv PortBY PortCY
. Module Function | Direction | 0| 1] 2[34]5]6|7|0]1]2]3]4]5]6|7|0]1]2]34]5]6]7]0]1]2
Technology, Inc RX input CRCHCHC IR ICRCRICRICRIC R BRI
rocontrollers and Peripherals EUSART ¥
X joutput CRCHCHC IR RCRICRICRICRIC R R R BC
» FICIO/ PICI2 PICI6 PICIS MCUs (v1.36:1)
» PIC24 / dsPIC33 / PIC32MM MCUs os¢ jcLkour joutpt B
» PIC32MX MCUs vcddey | input R IR RC R R I I R RCRC RGN I R G TG RICRC)
v Software P10 joutput I A T T T AT I A T B R BT
» it Gootoader iray m== Ik 5

Source and header files generated for the original project can be viewed in the Project
pane of the MPLAB Xpress IDE under the Header Files and Source Files folders.

3\ IDE - MPLAB Xpress x
& = C | & Secure | hitps://mplabxpress.microchip.com/mpla

File Edit View Navigate Source Run Debug Tools Window

s G O ™ 5 . 5.

5 2 % ST -@ P % P || Pc:0x0
LGS B main.c | 18] eusartic_x

4-- (G Using_MPLAB_Xpress_Examples 70
71
72 SP1BRGH = @x@08;

4G MCC Generated Files 2 2
@) eusarth 75

4 (G Header Files

@ mech
@ pin_manager.h
4} Source Files
4G MCC Generatd Files
(3] eusart.c
&) mecc
@ pin_manager.c

& mainc

77 uint8_t EUSART_Read(void)
88 while(!PIR3bits.RCIF)

{
85 if(1 == RC1STAbits.OERR)
86~ {

89 RC1STAbits.SPEN = @;
9% RC1STAbits.SPEN = 1;

93 return RCIREG;

Dashboard
82 | % Using_MPLAB_Xpress_Examples

& 4 G Device

EUSART_Write(uints_t txData)

ile(@ == PIR3bits.TXIF)

TXIREG = txData;

3

105 char getch(void)

186~ {

return EUSART Read();
188 3

Output x

© 2019 Microchip Technology Inc.
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NOTES:
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@ GETTING STARTED USING
8-BIT MCUs IN THE MPLAB®
MICROCHIP Xpress ECOSYSTEM

Chapter 5. Using the MPLAB® Code Configurator (MCC)

5.1 INTRODUCTION

The MPLAB Code Configurator (MCC) is a Graphical User Interface (GUI) that gives
the developer a high level view of a given microcontroller, making it much easier to con-
figure:

» Core device capabilities

 Peripherals and configuration

* MCU signal pin assignment

* Related libraries

These features can all be configured through the use of intuitive drop-down menus,

check boxes, and fields. In this way the developer can quickly configure the target
device, minimizing the amount of time spent reviewing registers in a data sheet.

Key MCC tool areas are shown in the screen capture below.

=lolx|
e ] | cenente Undo Redo save Quit
Project Resources System Module @
vs 2=z
e kvt o e | 5 Regsiers | ) Notifcations 0 B3388EEER2
Pin Modue ¥ INTERNAL OSCILLATOR i ® %HHHEEHE_«]H Um .
1
Systein Hodile Current System clock 1MHz 10 =i
v Peripherals
Oscillator Select HFINTOSC (1MHz] >
(=) EUSART [PIC10 / PIC12 / PIC16 / PIC18 MCUs by e i ‘ ¢ 2 [ 5%3 B2
ol |4 27| vss
External Clock Select * P
el Clock Skt | ‘05 MICROCHIP =
HF Intemal Clock | 4 MHz ~ | @ —PLL capable Frequency “g“ 25Re2
_ 7 PIC16F18877 24w
- Extemal Cloc 1z
Device Resources % = ‘:%: :: :L:
=] m
s Prodt oo ‘4 : co poser Area 2]10“ 12 13 14 15 16 1/ 18 19 ]ﬂzl s
PICI6F18877 Prodict P 5
h - [¥] Low-veltage programming Enable OOOOCOnnnQ
v Peripherals = =22 :Z 2
BEBFEEEERE
» By aocc = SR O E
» Mo
» Bac Watchdog Timer Enable | WOT Disabled, SWDTEN is ignored L‘
» Qe ~
> dyows Pin Manager
» (%) Clock Reference
» Jgj Comparator Package
» 0K
» Mosm
Versions Package: | uoria | ~ | PinNo: \17113}19}2012112213123\al9\mln\u}u\14\15130}31}32133}38&39“”
» MPLAB® Code Configurator v3.26.2 | PortAY | PortBY PortCY
w Libraries Module | Function | Direction ‘D | 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 6 ‘ 7(0/1|2|3|4|5/6|7|0|1|2(3|4|5|6
v Marocip Technology, Inc. RX input A TG T T A A A T T T A B
v Mi trollers and Peripherals EUSART ¥ T im 1
prbipielmli; o output | G RGN RC R RCRC GBI RC RGN
» PIC10 / PICI2 / PIC16 / PICI8 MCUs (v1.36.1) - - o
» PIC24 / sPICS3 | PICIZMM MCUs o= |cuouT josnst | L]
- s [ PCCICIN AR ORANACICICICN
v Software o0 Jowout M

» &-bit Bootioader Library RESET MCIR innut
[

Pin Manager Table

Key tool areas are discussed further in these topics:
* Project Resources

* Device Resources

» Composer Area

* Pin Manager
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5.2

PROJECT RESOURCES

Displays device features currently being used in this project.

5.21 System Module

Configure core parameters such as the system clock, configuration bits and other

device-level functions.

Project Resources

w System
Intarrupt Module
Pin Module
System Module
= Peripherals
[=1EUSART [PIC10 / PIC12 [ PIC16 / PIC18 MCUs by Micrachip Technology, Tnc.][x]

System Module e

5% Easy Setup | =] Registers | /) Notifications : 0

v INTERNAL OSCILLATOR.

Current System dock 1 MHz
Oscillotor Select | HFINTOSC (1MHz) -]

External Clock Select | EC above 8MHz; PFM set to high power -

HF Internal Clock | 4_MrHz [ -]

External Clock 1 MHz

Clock Divider [+ -]

Lov-voltage programming Enable

—PLL Capable Frequency

v WWDT

5.2.2 Interrupt Module

Watchdag Timer Enable | WDT Disabled, SWDTEN is ignored | - ‘

Clock

Clock Source
Window Opan Tima

Time-out Period D

Enable or configure interrupt priority for interrupt sources available in the project.

Project Resources

v System
Interrupt Module
Pin Module
System Module
~ Peripherals
[ EUSART [PIC10 / PIC12 / PIC16 f PIC13 MCUs by Microchip Technology, Inc.]

5.2.3 Pin Module

Interrupt Module

8% Easy Setup | /B Notifications : 0

Interrupts

A, Plesse remember to enable the Peripheral and Global Interrupts in your code!

Inkerrupt Vector

arder | 4p Up || 4k Down Preemptive interrupt routine

Order Module Interrupt Enabled
1 |EusaRT xt []
2 EUSART RCT L]
3 Fin Module 10T L]

Configuration of individual pins selected from the Pin Manager such as pin direction
(input or output), analog functionality and weak pull-up resistors, if available. In some
instances a custom name can be given for a pin that will be referenced throughout gen-

erated code.

Project Resources Pin Module )
< S -
nteupt ke
P odde
T Custom Name | _startHigh Analog output weu o Toc
~ peripherls LJ 4] 4] LJ LJ ove | -
e T Y| =2 T 3 0 ] ] ] ] e | -
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5.3 DEVICE RESOURCES

This area displays features that are available for use for the selected target device.
Features are added by double clicking on the listing in the Device Resources section.

Device Resources () M

» Documents

PIC16F18877 Product Page
w Peripherals

& ADCC

0" COP

Bs CLC

[ Jacle

k
k
k
k
b CWG
» -\;-Clock Reference
» ol Comparator
b DAC
b Al Dsm
b [=]EUSART
v [}Hf] Ext_interrupt
» —FUR
b MSEP
v [ Memory
F N NCO
» [ FPwM
O sMT
4 -,’E_‘_. Timer
b E5 20D
w Libraries
» 5 Foundation Services
»  Mikno-E Clicks

5.3.1 Product Page

Links to the selected device's product homepage where the data sheet and other doc-
umentation, such as relevant application notes, can be found.

@
L]

Device Resources

w Documents
PIC16F18877 Product Page

w Peripherals

» By ADCC
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5.3.2 Peripherals

Displays all peripherals that are available on the selected target device. Different
devices will have different peripherals. Peripherals are added to the project by double
clicking on the listing.
w Peripherals

g ADCC

o CCP

Ll

i@ cre

»
»

»

»

b OWG

b -é-CIcn:k Reference
b |l Comparator
b o DAC
b A\l Dsm

b [=)EUSART
v [}1i] Ext_Interrupt
b —FR

b 2 MsSP

b (g Memory

b I NCO

» I PM

b (O sMT

4 {i‘,. Timer

»

L, 70D

5.3.3 Libraries

Lists available libraries that have been created to simplify certain functionality such as
using serial communication protocols. These libraries are presented to the user as any
other module in the MCC using an easy-to-use graphical interface to configure various
library parameters. Libraries are added to the project by double clicking on the listing.

Device Resources

¢ Documents

p Peripherals

w Libraries

¥ = Foundation Sarvices

% [2CMASTER.
% [2CSIMPLE
% [2CSLAVE
% SPIMASTER
% SPISLAVE
(+) TIMEOUTDRIVER

fg] UART

p  Mikro-E Clicks
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534

MIKRO-E Clicks

MikroElektronika Click boards™ are expansion daughter cards featuring various types
of sensors, communication modules and other interface components that can be used
with the target device to quickly add additional functionality to an application. Click
boards are added to the project by double clicking on the listing in the Device
Resources, which adds required peripherals as needed that interface with the selected
module.

Device Resources

b
b
»
-

v v v ¥ ¥ w¥ w¥ w¥ ¥

Documents
Peripherals
Libraries

Mikro-E Clicks

= Interface

7 4-20ma R

fd 420maT

[H CAN =PI

fd ETH

{77 EXPAND

{77 MCP20036

7 Rs232

7 Rdgs

[7) USE UART

77 UsBI2C

7] UsBsP
Mixed-Signal
Sensors
Wirgless Connectivity
Human-Machine Interface
Storage
Motor Control
Display
Audio and Vioice
Clack and Timing

Miscellzaneous

© 2019 Microchip Technology Inc.
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54 COMPOSER AREA
Main interface area in which a peripheral, library or driver is configured.

5.4.1 Easy Setup Tab

This tab presents the peripheral, library or driver at a high level so that it can be config-
ured using intuitive check boxes, value fields and drop-down selections (EUSART
peripheral Easy Setup shown).

Project Resources EUSART @
~ System = = =

Internupt Module 5% Basy sewp | [ Registers | /), Notifications : 0

Fin Mogule Hardware Settings

e e e [t | -
v Peripherals

[=1 EUSART [FIC10 / PIC12 [ PIC16 / PIC18 MCUs by Microchip Technalogy, Inc.] Enable EUSART Baud Rate: 600 EI Error: 0.160 %

Enoble Trnemit Transmission v

[ -
[ ] Auto-Baud Detection  Clack Polarity: Non-Inverted [ -]

[ Enable Address Detect Enable Continuous Receive

[] Enable EUSART Interrupts

¥ Software Settings

Redirect STDIO to USART
Software Transmit Buffersize | & | -

Software Recaive BufferSize | & -

5.4.2 Registers Tab

Presents the registers associated with device peripherals and features. Registers can
be configured using either drop-down menus or by entering a hexadecimal value next
to the register name representing individual bit settings (EUSART peripheral Registers

shown).
Project Resources EUSART
v System e — T
gt Hodue £C% Easy Setup | (5 Registers || /) Notifications : 0
Pin Module  EusaRT
System Module Interrupt Enables
w Peripherals D X
=] EUSART [FIC10 / FIC12 | FIC16  PIC18 MCUs by Microchip Technalogy, Tnc.]
Ora

v Register: BAUDICON | (8

oo o]
s [omor 2]
s [Gom o ]
RapL | e i

SCKP Non-Irvertsd -
WU | disabled [ -]

+ Register: RCIREG g,

RCIREG  Ox0

v Register: RCISTA 00

ADDEN | disabled [ -]
oo [ 7]

FERR [ ro_smo
OERR | no_emor i
wo

RXSD Ox0
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54.3 Notifications Tab

This tab displays important information concerning various modules that have been
configured including warnings, hints and general information (EUSART Notifications
shown where the System Clock was set to a lower frequency that is insufficient to

obtain the desired Baud rate).

Project Resources

v System
Interrupt Module
Pin Module
System Module
¥ Peripherals
= EUSART [PIC10 / PIC12 [ PIC16 [ PIC18 MCUs by Microchip Technokegy, Inc.]

System Module

Easy Setup | = Registers | /1) Notifications : 1

‘Category

Module Name

Type

Description

EUSART

HINT

Baud rate emor excesds 2%

© 2019 Microchip Technology Inc.
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5.5 PIN MANAGER

Many signals internal to the device can be routed to a user-selectable variety of pins.
Signals can even be routed to multiple pins at the same time and pins can be shared
by multiple modules. The Pin Manager simplifies this process using Table and Package

views.

5.5.1

Pin Manager Table View

Lists the pin by package pin number across the top of the table, by Port just below the
pin number and by Module, signal Function and Direction along the left side of the

table.

Package: | UQFN40 | - | Pin No:

1?|18|19|2{I|21|22|29|28

8|9|1{I|11|12|13|14|15 3(I|3

PortA Y PortBY
Module Function Direction (0| 1|23 |4|5|6(7|0|1|2|3|4|5|6|7]|0
RX input RGN RGBSR
EUSART ¥
s output RGN
05C CLKOUT output B
P - input IR I I R S
GrIo cutput R R R R R R R
RESET MCLR input

* Blue colored pins ’? indicate pins that can be used by a module signal.

» Green colored pins (with a lock) i

a module signal.

indicate that the pins have been allocated to

» Green colored pins (with a chain link) @ indicate that the pins are shared
between multiple modules.

* Yellow/Orange colored pins ’? indicate possible alternate pins for an already
allocated pin function.
» The Package drop down menu can be used to change the Package View to any
available package for the target device.

DS50002710B-page 28
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5.5.2 Pin Manager Package View

Displays pins on the selected device package. Color codes follow above adding Gray
colored pins indicating that the pin is not usable in the selected configuration. Micro-

controller signals can also by assigned to pins in this view by right clicking on the pin
and selecting the available signal.

BR3588858583

o UL LLTLILILILILIL

40 39 38 37 36 35 34 33 32 31
RC7[]1 z0[|reo
rRoal ]2 29[ |ras

RD5[]3 @ 28[|RA7
RDG| |4 77 [l vss

wls  MICROCHIP  =Hve

vss[lle 25 |re2
voo[lll7 PIC16F188/77 24 |REL
rREO[ |8 23 |rED
REL[ ]9 22[|Ras
rE2| ]10 21 |RrAd

11 12 13 14 15 16 17 18 19 20

e rririr

BEEEEEAEEEER

=3 z
z
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5.5.3 Versions

This section of the MCC provides information about the versions of the component
groups that make up MCC. These component groups are called libraries. Intermediate
users can configure the MCC to use a specific version of a library for a given MCC proj-
ect. More information is available in the MCC User's Guide available in the MCC home-
page in the documents section at the bottom of the page:
http://www.microchip.com/mcc

Versions

w MPLAB® Code Corfigurator v3.26.2
¢ Core v4.15
w Libraries
w Microchip Technology, Inc.
w Microcontrollers and Peripherals
» PIC10/ PIC12 { PIC16 / PIC18 MCUs (v1.36.1)
p PIC24 [ dsPIC33 [ PIC3ZMM MCUs
» PICIZMX MCUs
w Software
8-bit Boothoader Library
(CoAP Library
Dac Library
Foundation Services Library (v0.1.21)
LIN Library
LoRaWAN Library
MCP7SEX RCRTCC
MikroElektronika dick Library (v1.0.25)
mTouch Capacitive Sensng Library
TCPfIP Lite Stack
Temperature Sensor Library
C5211x
USB Framework Lite
w Microchip Techonology, Inc.
w Software
b 47XNN [2C EERAM

* ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

-
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Chapter 6. Building a Serial Communications Link

6.1 INTRODUCTION

The purpose of this chapter is to demonstrate how to build the serial communications
link that has been used throughout this document between an MPLAB Xpress Evalua-
tion Board and a host computer. This communication is enabled by a second MCU with
USB capabilities that populates the board along with the target MCU. This second MCU
with USB performs the following USB tasks:

+ USB Mass Storage Device (MSD) Class: Receives . hex files from the host PC
and then programs the target device using Microchip's In-Circuit Serial Program-
ming™ (ICSP™) technology.

Note: Hardware debugging is not available. I

+ USB Communications Device Class (USB CDC): Translates EUSART data trans-
missions from the target MCU and transmits over the USB connection to the host
PC

Using the latter CDC configuration enables the target MCU to send and receive infor-
mation through the second MCU with USB capabilities to an available USB port on a
host computer. Terminal emulation software (see links in Chapter 2. “Equipment Used”)
running on the host computer connected to the associated COM Port can then be used
to display information from the target MCU or allow the user to send commands back
to the microcontroller.

Target MCU

MCU with USB

3

use

USB-A MicroB

Data Communication
Host Computer Running MPLAB® Xpress

Terminal Emulation Development Board
Software
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6.2 HOW TO CREATE A NEW PROJECT IN MPLAB XPRESS IDE

At this point only existing projects have been covered. In this section, you will create a
new original project in MPLAB Xpress IDE.

1. Navigate to MPLAB Xpress IDE.
https://mplabxpress.microchip.com/mplabcloud/ide

2. Create a new project by clicking the New Project icon E or by selecting
File>New Project.

Edit View Mavigate Source Refactor Run Debug Team Tools Window Help

] MNew Project... Ctrl+Shift+N ) o o .
T New File.. Ctrl+N
EI| StartPage =2
[e5 Open Project... Ctrl+Shift+0
Open Recent Project L4
Import L4
Close Project

Close Other Projects

Close All Projects

Open File...

Open Recent File L4

Proiect Groups...

3. In the New Project window, select “Microchip Embedded” in the “Categories”
frame and “Standalone Project” in the “Projects” frame. Click Next.

New Project “

Steps Choose Project
1. Choose Project Categories Projects
2 Select Device -
3. Select Project Name Microchip Embedded (& Standalone Project

Microchip Examples

Description:

Creates a new standalone application project. It uses an IDE-generated makefile to build your project

Next Cancel
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4. Select or type in the MCU being used (PIC16F18877 shown) in the “Device”
drop-down in the Select Device window. Click Next.

New Project n
Steps Select Device
1. Choose Project Family: All Families v
2. Select Device
3. Select Projec o
3. Select Project Name Device: | 18877 -
PIC16F188T7T

PIC16LF18877

Back Next S Cancel

5. Name the project something relevant, like HelloSerially, in the “Project Name”
field of the Select Project Name window. Click Finish.

New Project n
Steps Select Project Name
1. Choose Project Project Name: | HelloSerially|
2. Select Device
3. Select Project Name
Back Finish Cancel
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The MPLAB Xpress IDE workspace should look similar to below.

4D\ 1DE - MPLAB Xpress x

& - C | @ Secure | https://mplabxpress.microchip.com/mplabcloud/ide
File Edit View Navigate Source Run Debug Tools Window
jalal~ il @FTHE- PR B[
Project
a5 Helloserially

(65 Header Files
(63 source Files

Dashboard

22 | % Helloserially

bl G Device

@ G PIC16F18877

Output x

8 Chacksum: Blank, no code loaded.
' Compiler Taolchain

T xca(142)
& Memory

&% Debug Tool

€ Simulator | Xprass Board
i[F Debug Resources
O Program BP Used: 0 Free: 1000,

[@ Data BP Used: 0 Free: 1000.

6.3 HOWTO SET UP MCC TO GENERATE PROJECT CODE

Once your MPLAB Xpress project is created, you will set up MPLAB Code Configurator
(MCC) options for generating code.

1. Open the MCC plugin by clicking on the button at the top of the IDE or
through Tools>Embedded>MPLAB Xpress Code Configurator. For details on the
MCC GUI, see Chapter 5. “Using the MPLAB® Code Configurator (MCC)".

2. In the open MCC window, the default parameters for the “Project
Resources>System” can be used.

3. Inthe “Device Resources” area, scroll down to locate the EUSART peripheral

and expand. Double click on the EUSART to add the peripheral to “Project
Resources.”

Device Resources

» o DAC
» A\osm
v [=)EUSART
w =) EUSART
EUSART [Foundation Services Library by Microchip Technology, Inc.]
EUSART [PIC10 I:.I-'_Zl-erICIB,f PIC18 MCUs by Microchip Technology, Inc.]

» [if] Ext_Interrupt
» —FR

M oaamen
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4. Select the EUSART peripheral under the “Peripheral” heading in the “Project
Resources” pane to open the peripheral configuration and configure as follows:

a) Enable Transmit
b) Baud Rate: 9600 (default)

EUSART

£0% Easy Setup | =] Registers | /8, Notifications : 0

Hardware Settings

e

Enable EUSART Baud Rate: 9500 E| Error: 0.160 %
Enable Transmit Transmission Bits: ‘ 8-hit | - ‘

l:' Enable Wake-up Reception Bits: ‘ 8-hit | - ‘

l:l Auto-Baud Detection Clock Palarity: ‘ Mon-Inverted | - ‘

l:' Enable Address Detect l:' Enable Cortinuous Receive

[ ] Enable EUSART Interupts

¥ Spftware Settings

Redirect STDIO to USART

L]

Software Transmit Buffer Size

L]

Software Receive Buffer Size

5. Inthe “Pin Manager” section, connect the EUSART TX signal to pin RB6 and the
RX signal to pin RB7 by clicking on the blue unlock button, turning it to a green
locked symbol, for the associated signal row and pin columns as shown below.

Module Function Direction -|lo|1]|2|3|4|5|6|7
RX input RGN RGN
EUSART W
b output 'mBmlh alh 8 h
[a'=nl IO b

When communicating with the second microcontroller using USB, the RB6 pin is
for the EUSART transmit (TX) signal and the RB7 pin is for the EUSART receive
(RX) signal on most MPLAB Xpress Evaluation Boards, including the green
“General Purpose MPLAB Xpress Evaluation Board” and 40-pin variants of the
red “Device-Specific MPLAB Xpress Evaluation Boards.” The 20-pin red
“Device-Specific MPLAB Xpress Evaluation Board” will use the RA1 pin for
EUSART TX and the RAO pin for the EUSART RX signal.
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6. Click the Generate button in MCC to create the appropriate header and source
files for this configuration.

% MPLAB Xpress Code Configurator

PIC16F18877 Generate Undo Redo Save Quit

Project Resources |.'J rl'r] System |

w System '| |I S5 Easy
Interrupt Module et Y. 8
Pin Module M

System Module -
w Peripherals
[':] EUSART [PIC10 / PIC12 [ PIC16 [ PIC18 MCUs by Microchip Technology, Inc.]

Device Resources @ |~

& Nrrmmanke

7. The new MCC Generated header and source files should now be present in the
Project window of the MPLAB Xpress IDE including a new main. c source file.

File Edit View MNavigate Scurce Run Debug Tools Window

AEES DT D%

Project

F G?_ﬁ Header Files

E] pin_manager.h
F G?_ﬁ Source Files

E] eusart.c
A p—
E] pin_manager.c

E] main.c
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6.4 HOW TO USE THE MCC-GENERATED SERIAL FUNCTION

The MPLAB Code Configurator generates code used to configure the device and
selected peripherals. Additionally, a series of functions are generated for a number of
the selected resources that enable you to write your own code which can facilitate
dynamic system changes to occur at runtime. Function descriptions along with exam-
ple code can be referenced in the associated peripheral's header file.

1. Highlight the eusart.h file under the “Header Files>MCC Generated Files”
folder inside the Project pane of the MPLAB Xpress IDE to open the file.

> % - BR |[mow

c = [B8 cusartn =

2. Scroll through the eusart.h file to locate the EUSART Write () function.

Project ) main.c x| eusarth =
[ Using_MPLAZ _xpress_Examples 115 uintd_t EUSART Read(void);
4o [G Header Files 117 -
4. [gF) MCC Generated Files 119
..... @ eusarth i
| mech

135 |foid EUSART_Write(uints_t txData);

137 #ifdef _ cplusplus

Highlight the function and copy using Ctrl+X (Windows keyboard shortcut).

Note: Copy and paste within the MPLAB Xpress IDE must be done using key-
board shortcuts. Using these functions from the toolbar or from the right
click Context Menu is not supported.

© 2019 Microchip Technology Inc. DS50002710B-page 37



Using 8-bit MCUs in MPLAB® Xpress

3. Click on the main. c source file in the Project pane to open the file and scroll
through the code to locate the // Add your application code comment
inside of the while (1) loop inside main ().

Project

’-'E‘] main.c x
a1 I

48
49 -
58
51
52

HLMCLUUE  meC.T

void main{veoid)

53+ {

54
55
56
57
58
59
68
61
62
63
B4
65
66
67
68
69
78
71
72
LERS
74
75
76
77~
78

79

SYSTEM Initialize();

while (1)
{
o

}

Paste the copied EUSART Write () function at this location and replace the
arguments within the brackets to a character such as 'A'.

78

71 while (1)

72 - {
73

74 EUSART_Mrite('a');]

75 }
76}

77 -

78

e 1!

4. Compile and download the project . hex file by clicking on the Make and
Program Device button at the top of the MPLAB Xpress IDE.

Program the MPLAB Xpress board by dragging the project . hex file from the
downloads section of the browser and dropping the file into the XPRESS drive
as shown in Chapter 3. “Programming the Evaluation Board”.

5.
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6.5 HOW TO DISPLAY THE SERIAL MESSAGE ON A HOST COMPUTER

1. Open a terminal emulator program (see Section 2.3 “Software”) on the host com-
puter and select the COM port associated with the MPLAB Xpress board.

2. Open the Connection>QOptions dialog and configure the serial port at the 9600
baud rate that was configured earlier in the project when configuring the
EUSART in MCC.

3. Inside the terminal window, click on the
the Xpress board.

button to establish connection with

Connect

Once communication is established, the terminal window should display the character
added to the EUSART Write () earlier in the project.

-ioix

File Edit Connection View Window Help
New

Open Save Conneck  Disconnect Clear Data Options View Hex Help

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD AI
AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

AR RRRRRRRRRRRRRRRRARRRARRARARAARAAAAAARAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAADDD

ARnaRRRARRARARRARARARRARD

COM12 /9600 8-N-1 @ TX (J RTS () DTR @ DCD
Connected 00:00:50 O RX (JCTS (JDSR @R

© 2019 Microchip Technology Inc. DS50002710B-page 39



Using 8-bit MCUs in MPLAB® Xpress

NOTES:

DS50002710B-page 40 © 2019 Microchip Technology Inc.



@ GETTING STARTED USING
8-BIT MCUs IN THE MPLAB®
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Appendix A. MPLAB® Xpress Evaluation Boards

A1 INTRODUCTION

MPLAB Xpress Evaluation Boards have been designed to work in conjunction with the
cloud-based MPLAB Xpress Integrated Development Environment (IDE). The combi-
nation of the IDE and the MPLAB Xpress Evaluation Board provide a platform for rapid
development of applications without having to download or update the IDE or compil-
ers.

All MPLAB Xpress boards contain two sections:

1. The programmer section, which contains the circuitry necessary to serve as a
dedicated drag-and-drop programmer for the target device using Microchip Tech-
nology's proprietary In-Circuit Serial Programming (ICSP) protocol. In this way,
no additional hardware is needed to program the target device other than a sim-
ple USB connection to a host computer.

2. The application section, which contains the circuitry that is used by the micro-
controller application.

Additionally, MPLAB Xpress Evaluation Boards feature a Communications Device
Class (CDC) interface to facilitate serial communication between the target device and
a host computer.

There are three variants of MPLAB Xpress Evaluation Boards:

1. General Purpose MPLAB Xpress Evaluation Board
2. Device Specific MPLAB Xpress Evaluation Board (20-pin variant)
3. Device Specific MPLAB Xpress Evaluation Board (40-pin variant)

A.2 POWERING THE BOARDS

The MPLAB Xpress Evaluation Boards can be powered in one of two ways, depending
on its usage. It should be noted that only one power source should be connected at a
time.

A.2.1 USB Connector

The USB connector will power the entire MPLAB Xpress Evaluation Board. With USB
power connected, the power LED will always be on (green) to indicate that +3.3V is
available on the board.

A22 2.7V-16V External Power Supply (General Purpose MPLAB
Xpress Board Only)

The external power supply option is available on the General Purpose MPLAB Xpress
Board only. It will also power the entire MPLAB Xpress Evaluation Board. The external
power supply is connected to a Low Dropout (LDO) voltage regulator, configured to
deliver 3.3V to the board. The external power supply range is from 2.7V to 16V, allow-
ing use with two to six primary cells, 9V alkaline batteries, or one or two-cell Li-lon bat-
teries. LED D1 will illuminate green when the external power supply is active and
supplying sufficient voltage.
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A.3 GENERAL PURPOSE EVALUATION BOARD

The MPLAB Xpress General Purpose Evaluation Board features an 8-bit PIC16F 18855
microcontroller. This board differs from other variants in that it also features basic inter-
face components to the target device such as LEDs, potentiometer, switch and more.

” mikro ’\ )
BUS 15 1o

PHM ®|re7

iNT|[®] V= {rc2

RCS

L
ed
.
®
.
-
»
L
(]
L

&
o |24 8+]
- APPLICATION -
PROGRAMMER
* /DL
TR7
Blre
f
21
E_ ]
§ ==g
Ul ooe .

1. PIC16F 18855 target microcontroller
2. Connection header corresponding to target microcontroller pins

mikroBUS™ socket to accommodate a variety of plug-in MikroElektronika Click
boards™ that can be used in application development

Four user LEDs

Potentiometer

EMC1001 temperature sensor

Push button switch

Master RESET switch

LED:

a) Green: power to target

b) Flashing Red: target being programmed
10. 2.7V-16V Battery/External power connection

w
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A.4 DEVICE-SPECIFIC EVALUATION BOARDS

The MPLAB Xpress Device Specific Evaluation Boards contain a specific PIC16 or
PIC18 device the board is targeted towards in addition to the built-in programmer. They
are available in 20-pin and 40-pin variants based on the device.

I
-‘_lr; 33 5
4
O® g
3 c
1
<
d'lv
2

RCO
RC1
RC2
RC3
RDO
D1

Target microcontroller

Connection header corresponding to target microcontroller pins
Master RESET switch

LED:

a) Green: power to target

b) Flashing Red: target being programmed

5. Selects 5V from USB supply or 3.3V from LDO regulator output to power target
device (default is 3.3V)

PoODbD~
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GENERAL PURPOSE EVALUATION BOARD SCHEMATIC (APPLICATION

SECTION)
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FIGURE B-1:
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GENERAL PURPOSE EVALUATION BOARD SCHEMATIC (PROGRAMMER

SECTION)

FIGURE B-2:
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MPLAB® Xpress Evaluation Board Schematics

20-PIN DEVICE-SPECIFIC EVALUATION BOARD SCHEMATIC

FIGURE B-3

WTOW/OUd
1o
- -
v s T
01
ol
S30IA3A NId 0Z 481/49101d asTie
4001 ¥0TT
N M\ MTOWDL
LAY ] 2}
98N
Sa .
1o e va «r_.wm o
90d v
i P T OI/1-Sp1A9101d
U S0/VY vV avd
€Od WIDW/AdA/EVY ATDNDL SSA w“ ddaa adaa
(S i Vi ON
D4 WIDdSOVIVY NTOOL ON svd
PH00Y LVAdSOLOVY LVADL PV AN
$Od WIOW/AIA/EVYE AW | o~
QAA fg7 [ il
ol £ LYASOI+A/0VY (57 5
! 0 ==
09d IDUATOISOl  EASHSNA — OND
4o and D/ LYAdSOI aa o —a
0 N d p
e AW 90 ——=sndA
a1 4-OUDIN 85N
01
e
€0
soudepy SunuweiSorg Hid ASTIAS
98d T 98 L8N o aY
S sed LY L0 A
vad PEY 90 90 /
oY1 0 €Y Y]
[ D% [ [X
00Y Y SO SO} oL
Vi v ATOW/EVY MTONDL e
S TOOL IVIATOASOT bV vV < 1o
IVaoL V/LVAdSOl SV Vi = Vwgos
SA AAA AaND M
= H100A  NIA [ 73—
AA/AT0EE-LEOLTdOW {HL
daa in

LO3NNOOSIa
¥3amod

1 [
AS

1
=
Q
q
=

HSNAS

© 2019 Microchip Technology Inc.
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Using 8-bit MCUs in MPLAB® Xpress

FIGURE B-4
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40-PIN DEVICE-SPECIFIC EVALUATION BOARD SCHEMATIC

FIGURE B-5
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Tel: 81-3-6880- 3770

Korea - Daegu
Tel: 82-53-744-4301

Korea - Seoul
Tel: 82-2-554-7200

Malaysia - Kuala Lumpur
Tel: 60-3-7651-7906

Malaysia - Penang
Tel: 60-4-227-8870
Philippines - Manila
Tel: 63-2-634-9065
Singapore

Tel: 65-6334-8870

Taiwan - Hsin Chu
Tel: 886-3-577-8366

Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600

Thailand - Bangkok
Tel: 66-2-694-1351

Vietnam - Ho Chi Minh
Tel: 84-28-5448-2100

EUROPE

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4450-2828

Fax: 45-4485-2829

Finland - Espoo
Tel: 358-9-4520-820

France - Paris

Tel: 33-1-69-53-63-20

Fax: 33-1-69-30-90-79
Germany - Garching

Tel: 49-8931-9700

Germany - Haan
Tel: 49-2129-3766400

Germany - Heilbronn
Tel: 49-7131-67-3636

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich

Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560

Israel - Ra’anana
Tel: 972-9-744-7705

Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Padova

Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Norway - Trondheim
Tel: 47-7288-4388

Poland - Warsaw
Tel: 48-22-3325737

Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820

© 2016-2019 Microchip Technology Inc.

DS50002710B-page 53

08/15/18



X-ON Electronics

Largest Supplier of Electrical and Electronic Components
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