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 Overview of ‘PIC18F/16F Mini Development Board’

torouteI2C&SPIpinsonUDB.
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PIC18F/16F mini Development Board:
The Mini Development Kit is designed for learning and experimenting with PIC16F and PIC18F microcontrollers. It
provides on-board programming support, power supply options, input/output interfaces, and expansion connectors,
enabling users to easily develop, program, and test embedded applications. Most labels on the kit are self-explanatory;
descriptions of selected labels are given below. For detailed understanding, refer to the brief introduction to
PIC18F452 and the kit schematic provided in the following pages..
On-Board Features

1.  PIC Kit 3 Programming Connector: This connector is used to interface the kit with a PICkit3/3.5 programmer
for programming the MCU. The RST (Reset) pin of the kit is connected to the programmer’s reset pin and is
indicated by a notch symbol.

2.PIC16F/18F MCU: The kit supports multiple 40-pin DIP PIC microcontrollers, such as PIC16F887/887A and
PIC18F4550/4580/4520, as well as other pin-compatible PIC16F and PIC18F devices.

3.USB-C +5 V Power Connector: The kit can be powered using a USB-C cable connected to any +5 V USB power
adapter or USB port.

4.Reset Switch: This switch resets the MCU and restarts program execution. The reset button should be pressed
after downloading a new program to the microcontroller. 
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5.Analog Input Slot: This slot can be used to connect devices such as an LM35 temperature sensor or a 10 kΩ
potentiometer to provide a variable analog voltage input to analog channel A3.

6.MCU Ports: The port pins of Ports A, B, C, D, and E of the PIC MCU are accessible through these connectors.
Each pin is provided with right-side pin access and left-side labeling corresponding to UDB connectors.

7.UDB Connector: These connectors are used to attach the kit to the Universal Development Board (UDB) of
Amotech Labs. Details of the UDB are available on the official website.

8.Digital Output LED on Pin RC2: Pin RC2, which functions as a PWM-capable pin on most PIC16F/18F MCUs,
is connected to an on-board LED to allow testing and observation of digital or PWM output signals.

11.Two Digital Input Buttons: Two digital input push buttons are provided and connected to RD3 and RD2 pins of
the MCU for user input.

12.Jumper Sets JP1 to JP4: These jumpers are used to route SPI and I²C signals of different PIC16F/18F MCUs to
the corresponding SPI and I²C pins of the UDB, allocated from D10 to D15.
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(PIC 18F452 IC) 
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 Overview of ‘PIC18F/16F Development Board’ Kit:
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Pinout Conn.

(for L293D, ULN2004
orany other IC)
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PIC18F/16F Development Board (Enhanced):
The kit used in this laboratory is similar to the PIC18F/16F Mini Development Board and includes additional on-
board features such as a 4×4 keypad, two seven-segment displays, a 16-pin DIP IC socket, and breadboard-style
expansion connectors for interfacing external components.
On-Board Features

3.USB-C +5 V Power Connector with Voltage Selector Jumper: The board can be powered using a USB-C +5
V supply from any standard USB adapter. A voltage selector jumper allows the MCU operational voltage Vdd
to be selected as 5 V or 3.3 V as per the jumper placement.

11.4×4 Keypad: An on-board 4×4 matrix keypad is provided for user input. The keypad is directly interfaced to
Port B of the PIC microcontroller as per the schematic.

12.Seven Segment Displays: Two common cathode seven-segment displays (SSD1 and SSD2) are connected to
Port B for segment data. The common cathodes are controlled using RD2 and RD3, enabling multiplexed two-
digit display.

13.16-Pin DIP IC Socket: A 16-pin DIP IC socket is available to interface 8-pin or 16-pin ICs such as L293D,
ULN2003/2004, or op-amps. All IC pins are accessible for connection to the PIC MCU.
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 ‘PIC18F/16F Mini Development Board’ mounted on UDB Kit’s Slot 1 can be seen in the
 below UDB Kit which has DC, Servo and Stepper Motors mounted on-board. 

Note:This Kit was assembled for College Lab use in Wooden Box Enclosure. That’s why it is fitted on a Acrylic
Sheet with Motors mounted on it for studying their interfacing using PIC18F MCU & UDB. For Students, only
UDB is also available to buy with ‘UDB 2 Wheel Robot Acrylic Sheet’.  Students can configurethe UDB by
adding the peripherals as per their application needs. 

Sharing Enthusiasm for Embedded Systems & Automation.
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 Introduction to PIC18F452 Microcontroller

 Operating Frequency : DC - 40 Mhz
Program Memory (Bytes): 32K
Program Memory (Instructions) : 16384 
Data Memory (Bytes): 1536

 Data EEPROM Memory (Bytes) : 256 
✓ Interrupt Sources 18 I/O Ports : Ports A, B, C, D, E

Timers : 4
Capture/Compare/PWM Modules : 2
Enhanced Capture/ Compare/PWM Modules : 2

 Serial Communications : MSSP, Addressable USART
 Universal Serial Bus (USB) Module : No
 Streaming Parallel Port (SPP) : Yes 
10-Bit Analog-to-Digital Module : 8 Input Channels 
Comparators : 2 
Programmable Low-Voltage Detect : Yes 
Instruction Set : 75 Instructions; 75 Instructions

 Packages : 40-pin DIP, 44-pin PLCC , 44-pin TQFP

Features of PIC18f452: 
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MPLAB X IDE For Downloading Program PIC18F/16F MCU’s
 

2. To create new project. Select File -> New Project.

1. Double click on MPLAB X IDE icon on the desktop & Open MPLAB X IDE. 
Below are the steps to program any PIC18F/16F MCU in MPLAB X IDE.
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Downloading and installing MPLAB X IDE, XC8 Compiler & MPLAB IPE 
Refer: https://youtube.com/@amotechlabs?si=KrWOtqwmzJxJFm6P
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4. Select Family >Advanced 8-bit MCUs(PIC18) then select Device>PIC18F452 or any other MCU. 
In Tool you can select No Tool. 

3. After that below window will appear. Select Microchip Embedded ->Standalone Project & Click next.
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5. Now select the previously installed latest version of XC8 compiler and then click Next.

6. E nter your Project name > Click on Browse and Choose Project Folder location > Click on Finish.
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7. Now our project is displayed in Project window.

8. Create the Main file for developing code. Right Click on Source file in the project -> Select new -> 
Select main.c File.
 

AMOTECH
LABS 

AMOTECH LABS
 

www.amotechlabs.com  +91-8329537565 amotechlabs@gmail.com

Sharing Enthusiasm for Embedded Systems & Automation.

 Embedded/IoT Development | Automation Services | Training & Counselling
Embedded Development Boards/Kits |PLC & Automation Training Stations 14



9. Give name to C file and click on finish.

10. Write your program.

1 1. Afer you complete your program then Build it by clicking on a Hammer as seen below.

 12. Afer building a Project, output Window appears which gives errors and warnings if any. 
otherwise Build Successful message appears as seen below.

 12. After BUILD SUCCESSFUL, Hex file is created in the project folder. In project folder Hex file is
 created in dist/default/production. You can also see a path to the folder under BUILD SUCCESSFUL.
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MPLAB IPE for Downloading Program in PIC18F/16F MCU’s
 

 2. Once you click on Connect, below pop-up window may appear if you have not done Programming Power Source
and Voltage level settings. Programming voltage and Power settings should be done before downloading the Program. 

Below are the steps to program anyPIC18F/16F MCU in MPLABX IDE. 
1.Open MPLAB IPE software. Select the Family and Device name of the MCU you want to program. Connect
the USB of PICKit 3/3.5 Programmer to your PC, after connecting it the programmer name will appear in the
tool. Now connect 12V power supply adapter to PIC18F/16F Kit and PICKit 3's 6 Pin connector to your
PIC18F/16 kit directly as seen in the Kit Overview Pic on Page 3. Also, you can connect it using 6-pin F-F
connector wires. PICKit 3's first pin indicated with arrow should be connected to RST pin of your PIC18F/16F
kits 6-pin connector. Now, click on ‘Apply’ and then on ‘Connect’.

.

 Reset Pin of ICSP Conn. on
PIC18F/16F Kit
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ICSP Conn & PICkit 3 Programmer.
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3. To confirm if correct Programming Voltage and Power Source is selected, we need to click on Setting and select
Advance Mode. Then below Pop-Up window will appear. Enter the default password ‘microchip’ as given in the
Hint and press Log in. Now you go in Advanced mode.

4. Once you are in Advance Mode, you will see the ‘Options’ tab on the left. Click on it and select ‘Power’ tab, then
below window will appear. Un tick the below check box and select the Voltage level as 5.0 Volt. Now, must be
powered by external Power Supply before downloading the program. 
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 5 . Once Voltage and Power Source is selected, click on ‘Operate’ tab. Now, select you Hex file by by clicking o
n ‘Browse’ and navigate to your Hex file location. In your Projet Folder you need to navigate to
dist>default>production and select your Hex File.

6. Once you select the Hex file you will see the notification Hex File Loaded Successfully in ‘Output IPE’. Click on
‘Program’ button.You will see PICKit 3 LED’s flashing and ‘Programming...’ in Output-IPE. And, finally
‘Programming complete’ once downloaded. Now remove PICKit 3 and see your program running on the Kit. 
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Lab 1 - LED Blinking 

 Aim: 

LED

Procedure:
1.Read the LED Blink Program on next page with all the comments which explains the program. 
2.Open the Project folder for the program in MPLAB X IDE or write it by making new project as per
MPLAB X IDE procedure explained in the manual. Build and generate the Hex file for the same.
3.Open MPLAB IPE and follow the procedure explained to download the Hex file for the above program. 
4.Use PICkit3 programmmer to program the PIC microcontroller with the HEX file. 5.Make sure that the
arrow side of the programmer must be connected to the RST pin of the ICSP connector of the board. 

To study the LED’s Interfacing with PIC18F452 mini development.
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Note: The same code can be performed on the ‘PIC18F/16F Development Board’, an extended version of this
board that features an on-board 2 seven-segment displays, a 4x4 Keypad, and an additional 16-pin DIP IC slot. 
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Program:
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Aim:

10K Pot

Procedure:
 
1. Read the LCD Interfacing Program on next page with all the comments which explains the program.
2.Open the Project folder for the program in MPLAB X IDE or write it by making new project as per
MPLAB X IDE procedure explained in the manual. Build and generate the Hex file for the same.
3.Open MPLAB IPE and follow the procedure explained to download the Hex file for the above program.
4.LCD contrast can be adjusted using 10k pot beside LCD. Once you download the program and remove
the programmer, you will see above contents on the LCD. 
5.Make sure that the arrow side of the programmer must be connected to the RST pin of the ICSP connector
of the board. 

Lab 2 - LCD Interfacing 

To study the16x2 LCD Interfacing with PIC18F452 mini development kit.
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Note: The same code can be performed on the ‘PIC18F/16F Development Board’, an extended version of this
board that features an on-board 2 seven-segment displays, a 4x4 Keypad, and an additional 16-pin DIP IC slot. 
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Aim: 

Procedure:
1.Read the ADC Interfacing Program on next page with all the comments which explains the program. Open
the Project folder for the program in MPLAB X IDE or write it by making new project as per the MPLAB X
IDE procedure explained in the manual. Build and generate the Hex File for the same. 
2.OpenMPLABIPEand follow the procedure explained to download the Hex file for the above Program. 
3.UsePICkit3programmmer to program the PIC microcontroller with the HEX file. 
4.Makesurethatthearrow side of the programmer must be connected to the RST pin of the ICSP connector of
the board.

 Embedded/IoT Development | Automation Services | Training & Counselling
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To study the ADC interfacing with PIC18F452 mini development kit.
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Lab 3 - ADC Interfacing 
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Note: The same code can be performed on the ‘PIC18F/16F Development Board’, an extended version of this
board that features an on-board 2 seven-segment displays, a 4x4 Keypad, and an additional 16-pin DIP IC slot. 
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Program:
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Lab 4 - Pulse Counter 

 Aim: 

Procedure: 

To study the Pulse counter program with PIC18F451 mini board.

1.Read the pulse counter Program on next page with all the comments which explains the program.
2.Open the Project folder for the program in MPLAB X IDE or write it by making new project as per MPLAB X
IDE procedure explained in the manual. Build and generate the Hex file for the same.
3.Open MPLAB IPE and follow the procedure explained to download the Hex file for the above program. 
4.Make the connections as above shown in figure.
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Note: The same code can be performed on the ‘PIC18F/16F Development Board’, an extended version of this
board that features an on-board 2 seven-segment displays, a 4x4 Keypad, and an additional 16-pin DIP IC slot. 
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Program:
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1.Read the PWM Program on next page with all the comments which explains the program.
2.Open the Project folder for the program in MPLAB X IDE or write it by making new project as per MPLAB X IDE
procedure explained in the manual. Build and generate the Hex file for the same.
3.Open MPLAB IPE and follow the procedure explained to download the Hex file for the above program.

 

Procedure:

 
To study the PWM with PIC18F452 mini development kit

4.As you vary the PWM signals fed to pin RC2, you will see brightness of LED connected to RC2 changes.
5.Make sure that the arrow side of the programmer must be connected to the RST pin of the ICSP connector of the board. 
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Lab 5 - PWM 
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Aim:

Note: The same code can be performed on the ‘PIC18F/16F Development Board’, an extended version of this
board that features an on-board 2 seven-segment displays, a 4x4 Keypad, and an additional 16-pin DIP IC slot. 
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 Aim: 

Procedure:
 

To study the Interfacing of Keypad and 2 Seven Segment Displays on a ‘PIC18F/16F Development Board’
which has on-board Keypad, 2 Seven Segment Displays and 1 L293D IC/16 pin DIP IC slot.

1.Inthis program, we enter the 4 digit code ‘4201’ after which ‘Access Granted’ appears on LCD and a 2 digit
number from 0 to 99 are displayed on 2 Seven Segment Displays after 1 Second delay. 
2.Read the Program on next page with all the comments which explains the program. 
3.Open the Project folder for the program in MPLAB X IDE or write it by making new project as per MPLAB X
IDE procedure explained in the manual. Build and generate the Hex file for the same. 
4.Open MPLAB IPE and follow the procedure explained to download the Hex file for the above program. 
5.As you vary the PWM signals fed to pin RC2, you will see brightness of LED connected to RC2 changes.
6.Make sure that the arrow side of the programmer must be connected to the RST pin of the ICSP connector of the
board. 
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Lab 6-Interfacing of Keypad and Seven Segment Display 
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Program:
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Lab 7-Interfacing of I2C LCD Display 
Aim: To study and implement the interfacing of a 16×2 LCD module using the I2C communication protocol
with  a PIC18F/PIC16F micrnocontroller developmet board.

Procedure:
Connect the I2C LCD (SDA, SCL, VCC, GND) to the PIC development board.
Read the program with comments to understand I2C initialization and LCD functions.
Open the project in MPLAB X IDE (or create new), build and generate the Hex file.
Load the Hex file in MPLAB IPE and program the microcontroller.
Power ON the board and verify that the text appears on the I2C LCD.
Ensure the programmer’s arrow side is connected towards the RST pin of the ICSP header.
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Lab 8 – Interfacing of RTC (Real Time Clock) Module 

Aim: To study and implement the interfacing of a Real Time Clock (RTC) module using the I2C communication
protocol with a PIC18F/PIC16F microcontroller to read and display real-time date and time.

Procedure:

1.Connect the RTC module (SDA, SCL, VCC, GND) to the PIC development board.
2.Read the program to understand I2C communication and time read/write functions.
3.Open or create the project in MPLAB X IDE, build and generate the Hex file.
4.Load the Hex file in MPLAB IPE and program the PIC microcontroller.
5.Power ON the board and verify that the RTC time is displayed on LCD/Serial as programmed.
6.Ensure the programmer’s arrow is aligned towards the RST pin on the ICSP connector.
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Lab 9 – UART Interfacing with Serial Monitor (Putty)

Aim:
 To study and implement UART (Universal Asynchronous Receiver/Transmitter) serial communication between a PIC
microcontroller and a PC, and to observe and exchange data using a serial terminal program (Terminal). 

Procedure:
1.Connect the PIC development board’s UART TX and RX pins (RC6 → RX of USB-serial converter, RC7 ← TX of

USB-serial converter) with a USB-to-Serial converter to the PC and common ground. 
2.Read the UART program with comments to understand baud rate setup and transmit/receive routines.
3.Open or create the project in MPLAB X IDE, build and generate the Hex file.
4.Use MPLAB IPE to download the Hex file to the PIC microcontroller.
5.Open PuTTY serial terminal software (download link: https://apps.microsoft.com/detail/XPFNZKSKLBP7RJ?hl=en

IN&gl=IN&ocid=pdpshare) and configure the COM port and baud rate.
6.Power ON the PIC board and observe data sent from PIC on the Terminal; send data from Terminal to PIC as per

program logic.
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PuTTY configuration for serial communication

PuTTY Serial monitor to receive data transmitted by the PIC18F / 16F

Procedure:
When any key is pressed on the keypad, the PIC18F board sends the character to the serial monitor. 
When a character is typed in the serial monitor, the PIC18F receives it and displays it on the LCD.
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Lab 10 – Interfacing of Two DC Motors using L293D Driver IC

Aim:
To study and implement the interfacing and bidirectional control of two DC motors using the L293D motor driver
IC with a PIC18F/PIC16F microcontroller.

Procedure:
1.Connect Motor-A to OUT1 & OUT2 and Motor-B to OUT3 & OUT4 of L293D.
2.Connect PIC output pins to L293D inputs as:

         RC0 → IN1 (Motor-A direction)
         RC1 → IN2 (Motor-A direction)
         RC2 → IN3 (Motor-B direction)
         RC3 → IN4 (Motor-B direction)

3.Connect +5V to L293D Vcc1, and motor supply voltage (e.g., +6V to +12V) to Vcc2 based on motor rating.
4.Connect GND of PIC board and motor supply to L293D GND pins (all grounds common).
5.Read the provided program to understand direction control logic (IN1/IN2 & IN3/IN4).
6.Open or create the project in MPLAB X IDE, build and generate the Hex file.
7.Load the Hex file into MPLAB IPE and program the PIC microcontroller.
8.Power ON the board and verify forward, reverse, and stop operations of both motors as per program.
9.Ensure the programmer’s arrow aligns with the RST pin of the ICSP connector during programming.

DC Motor
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Lab 11 – Interfacing of Servo Motor

Aim:
To study and implement the interfacing of a servo motor with a PIC18F/PIC16F microcontroller using compare
mode control to rotate the shaft to desired angular positions.

Procedure:
1.Connect the servo motor’s signal pin to a capable pin of the PIC (e.g., RC2/CCP1), VCC to +5V, and GND to

common ground.
2.Read the program to understand CPP configuration and angle control using duty cycle variations.
3.Open or create the project in MPLAB X IDE, build the code, and generate the Hex file.
4.Use MPLAB IPE to program the PIC microcontroller with the generated Hex file.
5.Power ON the development board and observe the servo rotating to different angles as per the program (e.g., 0°, 90°,

180°).
6.Ensure the programmer’s arrow is aligned towards the RST pin on the ICSP connector during programming.
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Lab 12 – Interfacing of Stepper Motor

Aim:
To study and implement the interfacing and step-wise rotational control of a stepper motor using a PIC18F/PIC16F
microcontroller through a suitable driver circuit (e.g., ULN2003/L293D).

28BYJ-48 Stepper Motor DC 5V
Used Inside the Box

ULN2003A Driver Module 
Stepper Motor Driver

Procedure:

1.Connect the stepper motor coils to the driver IC (ULN2003) as per the pin sequence (A–B–C–D).
2.Connect PIC output pins (e.g., RC0–RC3) to the driver input lines to energize the coils in sequence.
3.Connect motor supply voltage to the driver IC Vcc, and connect GND of PIC and driver common.
4.Read the program provided to understand the step sequence (Full-step / Half-step) and delay control.
5.Open or create the project in MPLAB X IDE, build and generate the Hex file.
6.Load the Hex file into MPLAB IPE and program the PIC microcontroller.
7.Power ON the board and observe the stepper motor rotating in clockwise or counter-clockwise direction based on

coil energizing sequence.
8.Ensure the programmer’s arrow aligns to the RST pin of the ICSP header during programming.
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 Lab 13 – Interfacing of Relays using UDB

Aim:
To study and implement relay control using a PIC18F/PIC16F microcontroller, where pressing SW1 turns ON Relay 1
and pressing SW2 turns ON Relay 2 through a relay driver interface.

Procedure:

1.Connect SW1 and SW2 to UDB of D11 &D10 and connect Relay 1 and Relay 2 to A0 & A1.
2.Connect the UDB relay driver board to the PIC.
3.Read the relay control program which assigns SW1 → Relay 1 ON and SW2 → Relay 2 ON.
4.Open or create the project in MPLAB X IDE, build the code, and generate the Hex file.
5.Open MPLAB IPE, load the Hex file, and program the PIC microcontroller.
6.Power ON the system and verify: pressing SW1 turns Relay 1 ON and pressing SW2 turns Relay 2 ON.
7.Ensure the programmer’s arrow is aligned towards the RST pin on the ICSP connector during programming.

sw1 & sw2
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‘PIC18F/16F Development Board’ mounted on ‘Universal Development Board’ 
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Description:

     This setup shows a PIC18F/16F Development Board mounted on a Universal Development Board (UDB) inside a
wooden enclosure. The kit is fitted on an Acrylic Sheet along with peripherals like DC Motor, Stepper Motor, Servo
Motor, Keypad, LCD, 7-Segment Display, and Relay Modules.
      It also supports expansion peripherals such as GSM Module, RTC Module, SD Card Module, and UART/Serial
Communication, enabling a wide range of embedded interfacing studies using PIC microcontrollers.
This hardware was assembled for college laboratory use to help students practically understand motor control, display
interfaces, RTC & SD logging, GSM communication, relay switching, and sensor integration with PIC18 MCUs.
       For students and hobby projects, the UDB is also available separately along with a  Embedded Systems Training
& Education like-
 ✔ College Lab Experiments / Practicals
 ✔ Mini & Major Project Development
 ✔ Product Prototyping & Testing
 ✔ Motor Control & Automation Projects
 ✔ RTC + SD Card Data Logging Projects
 ✔ Remote Monitoring using GSM Communication
 ✔ Sensor Interfacing & Real-Time Control
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