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Embedded systems Workshop Using
 PIC16F877A

The embedded system workshop will contain four modules which will be taught to students in a span of two days i.e. a total of 16 hours. All the four modules will be taught with the right blend of theory and practical sessions. In addition to these sessions students will be subjected to various competitions in between the sessions to bring out the best in them. All the practical sessions will be done on embedded development kit which will be provided to students as a part of the workshop.

The details of the modules are:

Module 1:

« Introduction to Embedded systems

« Elements of embedded systems

« Power supply

« Memory

« Microcontrollers

« Sensors

« Actuators

« Introduction to PIC family of MCU’s

« Salient Features of PIC 16F877A

Module 2:

« Architecture

« Pin Diagrams

« Memory Organization

« SFR

« Ports I/O Configuration

Module 3:

« Introduction to C using PIC C Compiler

« Timers

« USART

« A to D conversion

« Interfacing of:

· Led
·  LCD
·  Seven segment
· PIC16F877A
·  D.C motor and Stepper motor
·  Relay
·  Buzzer
·  Switches

« Keypad matrix

Module 4:
« Project

The salient features of the development kit are:

« 40-pin Dip socket.(PIC16F877A-one piece included)

« On board 5v regulator for direct input 9v/1A AC/DC adapter.

« Four 10 (kÙ) pot for analog input.

« Five push button switches, four for external stimulus and one for Reset.

« Power-on indicator Led.

« Eight red LEDs.

« 20 Mhz crystal oscillator.

« 16x2 LCD Display.

« Piezo buzzer.

« USB associated hardware for direct connection to USB interface.

« 12v Relay for switching application.

« L293D motor driver for running 2 d.c. motor or 1 Stepper motor.

The cost of the workshop: Rs.1500/-(per student)

Cost of the kit: Rs.2400/-

A team of maximum 3 students can participate in workshop.
Eevery participants are certified by industrial certificates.
The hardware details of the kit are:

« Processor Socket: 40-pin socket is provided to connect PIC16F877A device.

« Display: Eight red LEDs are connected to connector. It can be connected to any general purpose pin of device. Connector pins are set high to light the LEDs. Another red LED is provided to determine whether there is power to the embedded board.

« Power Supply: A 12v, 1A unregulated AC or DC supply can be plugged into socket.

« USB Port: A RS232 to USB IC has been provided with the necessary hardware to support connection of a USB host through USB connector.

« Switches: S1-S4Active-high push button connected to connector.S5-Active-high push button is connected to MCLR to hard reset the processor.

« Oscillator: Crystal Resonator of 20Mhz is connected to OSC1 pin 13 of the MCU.

« Analog Inputs: The 5kÙ pot can be connected to analog input AN0 of the MCU through jumper to connect the pot. The pot can be adjusted from Vdd to Gnd (0-5v).

« LCD: An LCD display with two lines, 16 characters each, connected to the MCU. There are three control lines (RE3-RE0) and four data lines (RD3-RD0). The pot is installed to adjust the contrast of the LCD.The user must include lcd.c driver in his project to use the LCD.

« Buzzer: The buzzer connected to RC2 pin of the MCU. The buzzer included on the PCB to illustrate the concept of using MCU PWM (pulse width modulation) mode.

« Relay: The relay is provided on the board for switching application. control line of relay is connected to the connector which can be connected to any general 
purpose pin of device. Pole, N/C and N/O are connected to terminal block for providing the outer world interface.

« Motor Driver: L293D a motor driver I.C is provided on the board for running D.C motor or stepper motor for different application. Enable pin is connected to connector for varying the speed of motor
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