Research
Design Lab

PIC Trainer Kit

Start Your Embedded System Design Journey Today..!

PIC essential development features a plug and play design that makes it easy for connections
and helps Students, hobbyists, enthusiasts, and professionals to focus more on Program /
application development. PIC Trainer kit equipped with on board 10’s, communication
interfaces & peripherals. It is really easy to design, experiment with, and test circuits without
soldering. It’s used in many educational institutions and R&D LAB across the world.
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Features:
Board Features

e Plug & Play Interface
Connectivity.

e Professional EMI/RFI
Complaint PCB Layout Design

e Modular Block design makes
Easy access & quick
Prototyping

e FRC connectivity features
minimize the connection Error.

e High Quality Grade PCB with
wooden Enclosure.

e 8interfacing LED’s.

e 1*4 Menu keypad.

PIC Trainer Kit

7 Segment Multiplexed Display.
16*2 LCD & OLED Display
ADC & DAC Card.

8 bit 4 port 10.

On Board WiFi /
Bluetooth Connectivity
3.3to 5V Level Converter.

Power Supply 3.3V and 5V

SD CARD Interface.

RTC & EEPROM Interface.

DC Motor/ Stepper Motor Driver.
Relay, Buzzer.

e 4* 4 Matrix Keypad.

e RS232, RS485, USB
communication port.

e 1xTemperature Sensor.
e 3x Analog Test POT.

e Only 35 single-word instructions to learn.

e All single-cycle instructions except for program branches, which are two-
cycle.

e Operating speed: DC — 20 MHz clock input DC — 200 ns instruction cycle.

e Up to 8K x 14 words of Flash Program Memory, Up to 368 x 8 bytes of Data
Memory (RAM), Up to 256 x 8 bytes of EEPROM Data Memory.

e Pinout compatible to other 28-pin or 40/44- pin PIC16CXXX and PIC16FXXX
microcontrollers.

Analog Features
e 10-bit, up to 8-channel Analog-to- Digital Converter(A/D)
Peripheral Features

e Timer0Q: 8-bit timer/counter with 8-bit prescaler
e Timerl: 16-bit timer/counter with prescaler,
e Timer2: 8-bit timer/counter with 8-bit period register, prescaler and postscaler

e Two Capture, Compare, PWM modules

www.researchdesignlab.com
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Synchronous Serial Port (SSP) with SPI™ (Mastermode)and [2C™

(Master/Slave)

Universal Synchronous Asynchronous Receiver Transmitter(USART/SCI) with 9-

bit address detection

Parallel Slave Port (PSP) — 8 bits wide with external RD,WR and CS controls

(40/44-pin only)

Scope of Learning Experiments:

LED blinking.

8 bit LED Left shift, Right shift
and counting operation.

Keypad Interrupt Interface

Buzzer, Relay interface.
RS485, RS232 serial
communication.

PWM Interface

16*2 LCD interface. UART Operation
Matrix Keypad Interface. RTC DS130712C protocol
ADC& DAC interface. interface.

e Traffic Light Signal Interface. e AT24C04 EEPROM 12C protocol

e 8 bit DIP switch interface. interface.

e 7 Segment interface. e RF/WiFi Communication.

e 1298 Driver for DC Motor and e SPI protocol interface.
Stepper motor interface. e Temperature Sensor Interface.

e Elevator Interface.

Technical Specification:
MCU PIC16F877A,28-pin or 40/44- pin

PIC16CXXX and PIC16F XXX
microcontrollers

Crystal Frequency 11.0592 MHz
Communication Port USB RS232 and RS485
Power Supply 12V,2A
Supported IDE MikroC Pro

MP Lab,MP Lab X
Dimension W 264 X L199 X H 60

www.researchdesignlab.com
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PIC Board Narration

. Power Supply

. Power ON Switch

. Heat Sink

. ADC (Variable Resistor POT)
. OLED Display

. Digital Input Switch

. RTC Battery

. Buzzer

© 0O N o o B~ W N e

. Relay

10. SD Card Holder

11. Jumper Settings for 12C RTC
12. Jumper Settings for EEPROM

13.1*4 Keypad Switches

14. RDL Bus FRC Connector

15. Keypad Matrix

16. PIC Controller

17. 7 Segment Display

18. 2*4 LED's

19. Jumper Settings for UART Selection
Pin

20. 16*2 LCD Display

21. WiFi Module

22. Jumper Settings for UART TTL
23. USB Port

24. DB-9 Serial Female Connector

www.researchdesignlab.com
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e Light sensing & controlling devices

e Temperature sensing and controlling devices

e Fire detection & safety devices

e Industrial instrumentation devices

e Application of microcontroller in Industrial Control Devices

e Process Control Devices

e Industrial instrumentation devices

e 10T Applications

e Automation Applications

Package Includes:

o Development Board with Wooden Enclosure

e USB Cable.
e 12V 2A Adapter.
e FRC Cable

www.researchdesignlab.com
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MikroC PRO for PIC

Download and install the MikroC PRO for PIC,CLICK HERE.

MikroC PRO Setup Steps

Create a New Folder (Ex:PIC_RTC)

Pic UART Code 29-03-2022 14:21 File folder
PIC_RTC 30-03-2022 12:16 File folder

Stepl: Open the MikroC PRO software and once the MikroC compiler started, you will see a
screen as shown below.
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Step2: Create a New Project from the menu bar by going to Project >> New Project.
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[J"oCPRORST 1T
file Edit View Project

oT

Build &m Jools Help
A Al N o) [ P M ST 20 B % T (S S0 - W e 1 01— s P MR v @5 E e U2
&F | 1) startpage
g LLjJ New Project... Get Started | [
g Welcome  Links
2 E Open Project...

1 ——__Welcome to mikroC PRO for PIC
@ Open Examples Folder... Nﬂw::;rd N =

R0y o) il

Steps: Project type:
Recent Projects: 1. Project type
Ll 2. Profict settings Creste plain project...
G demeppl 3. Add fles

3 'cd.meppi
G fed_blink1.mopp

B led_blink.maqpi

Select project type that best sutis your needs.

3 | dRlinkina.mmni

v Show Page On Startup

! =3 Messages | Bl Quick Converter |

"V Emors Vv Warnings v Hnts

Line Message No.

Step4: Type Project Name (Ex:RTC),Browse the Folder which you have already created to save
your project(Ex:PIC_RTC), PIC Microcontroller device is P18F877A and Device clock (set it to
20MHZz). Then click Next.

file Edit View Project Build Run Iools Help

EENE G N NN AR NS N fo e SN =N = NE RN W R NN A= - NP NI VBB E g 4@ i2 08 ies
S {u StartPage
¥
g E] New Project... Get Started
o
3 . Welcome  Links
2 @ Open Project...
= Welcome to mikroC PRO for PIC
% Open Examples Folder... New Project Wizard x
o Steps: Project Settings:
-
& Recent Projects: 1, Project type
2. Project settings oroject name: [RTC | | [
3 MyProiectmeosi 3. Add fles Project folder: |Cr\Users\Support\Desktap\PIC\pic seven, | Browse |
p—
Device namefl| P16F877A ~
3 MyProject.meppi
Device clock; 20.000000| gHz
Browse for Files or Folders %
ﬂ MyProject.mcppi S ———————————
Open Edit Project window to set Configuration bits
3 MyProject.mcppi
Enter project name, project folder, select device name and enter
3 e1rcndac mmnt ?:edqngb;[)pen Ezl’t Pm.J‘Ect’ ‘-fhn w\l!,np.ﬁn ‘Ed\dt Pm]eét’ window > pic LCD CODE o
¥ Show Pags On Starbup is enables you to easly setup your device and project. e
Note: Project name and project folder must not be left & ? L picled code
b > picsc F
Messages Quick Converter > pic seven
W Errors ¥ Wamnings ¥ Hints | 4 Back || Mext® | BialaELCade
PIC_RTC ¥
Line Message Na. Message Text
@00 Setup dotMET A
o 127 Al files Compiled in 140 ms i
0 1144 Used RAM (bytes): 21 (6%) Free RAM (bytes): 331 (34%)
0 1144 Used ROM (program words): 401 (5%) Free ROM (program wrds): 7791 (95%) Foder: [PICRTC ||
0 125 Project Linked Successfully
0 128 Uinked in 157 ms Make New Folder oK |
] 129 Project 'MyPraject.meppi’ completed: 391 ms
(] 103 Finished successfully: 30 Mar 2022, 11:34:49 MyProject.mcppi
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i
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[y [~ [ = =L Yot 2 @A R ds i b M AR g4 ;10 ~@Emiad dmlid s 8 e
£ | 1o Start Page el
g ; Get Started 1
E L“"] New Project... el Stal %
E =
g - Welcome  Links &
g @ Open Project... =
E = ————Welcome 1o mikroC PRO for PIC :
E =3 Open Examples Folder.. N-E Wizard i | i
o Steps: Select existing files you want to add to project E-
2
3 | Recent Projects: 1, Project type Add file To Project: } = g
— 2. Project settings 2 A -
O mepol 3. Add files Fie Hame || Remove |3
3 'd.meppi Remave All g
g
3 'ed blinkLmem :9,7
3 led_blink.mapi —
3 | adBlinkinn.mmni 5‘
¥ Show Page On Startup e
=3
=1 messapes | B Quick Convertar a
: ¥ Emors ¥ Warnings ¥ Hnts 4@ Back Einish Lancel
| Line Message Ho. .

Step6: A window shown below appears. Write your program.
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Step7: Click on System Libraries and select the required libraries/all the libraries from the list
and click on rebuild libraries.

- uibrary Manager 1 (]
2N (008D

|| Library Manager 11 =)
zB]onied

Search Library Manager *x Q |Search Library tanager % QU

=+ mikroE Libraries A

B G

[=_mikroE Libraries

[#- System Libraries stem Libraries
ADC
Button
CAN_SPI
Compact_Flash
Conversions
_Math
I stdlib
[_String

C_Type
FEPROM
FPSON_S1D13700
FLASH

Gled
Glocd_Fonts

[2C

+ Keypaddxd

; | cd

| cd_Constants
[Manchester

RRRHRRRRERREREE
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' Dne_Wire
Port_Expander
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Step8: We have given RTC Example Code below.Click on Save and give the file name
(Ex:RTC) and save it in the Project folder which was created before (Ex:PIC_RTC).

G mikroC PRO for PIC v.7.6.0-C\Users\Support' Desktop\PIC_Ceode\PIC_RTC\RTC.mcppi - NOT REGISTERED
File Edit Miew Project Build Run Tools Help

T B I EE T L IRy -1 MRV
& it startPage 5] (=) RTC.c B2

¥ P /*
£l °
a 4 Project name:
ﬁ PIC Development Board
2 4 Copyright
w -
{c} Resesarchdesignlab.com
'E * Test configuration:
[}
o
&
o
m
o
=L
o
E 10

sbit LCD RS at RB4 bit;
sbit LCD EN at RB5 birt;
sbit LCD D4 at RBO birt;
sbit LCD D5 at RB1 bit;
sbit LCD Dé at RBZ bit;
20 sbit IL.CD D7 at RB3 bit:

www.researchdesignlab.com RDL Technologies Pvt Ltd 10
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I save s e
“~ v <« Desktop » PIC_Code » PIC_RTC v O Search PIC_RTC 2
Organize « MNew folder Bz - e
WordFiles  ~  Mame - Date madified Type
@ OneDrive Ne items match your search.
[ This PC

8 3D Objects
[ Deskiop

Documents
- Downloads

b music

[&] Pictures
B videos wlea >
File name: -

Save as type: | C file (*.c) ~

A Hide Folders Cancel

Compile Code with MikroC

Step9: After Saving the code,Click on Build from Menu bar. If everything is right it will display
a message of finish successfully in the below window.

file Edt yeu p_rqect ""‘ Run Jools Help

T cro A A% B 8T ABT M4 10267 G
||} startage [57]] 1= Rebuild All Sources  Alt=F9
2 1 char uajl
= <
a2
E void mai Stop Build All Ctri+F12
: ' AN & A o I ,- -
'§ '/ ANS1%s Bujld + Program  Ctri+F1l // Configtve AN pins as digital
ZaTad 2 / /ANSL oo o
B

Stepl0:After that go to the project folder(Ex:PIC_RTC) where you saved your project and
locate the hex file. Because we will use this hex file to program Pic Microcontroller.

> PIC_RTC v &) | search

A MName Daste modified Type Size

[ rRTC.asm ASM File 15 KB

30-03-2022 12:50
2.45

- [7] RTC.bmk BMEK File 1KE
" [7] RTC.brk ERK File 1KE
- B RTCc mikreC PRO for Pl... TKE
- | ] RTC.cfg CFG File 1KB
|7 RTC.cp CP File 4KB
[] RTC.dbg DBG File 43KB
[ RTC.det DCT File 20 KB
[ RTC.dIt DLT File 10KE
B HEX File TKE
=] RTC Text Document 3KE
[ RTC.Ist LST File T4 KE
[] RTC.mel MCL File 21 KB
E RTC.meppi mikroC PRO for Pl... 2KB
[E] rrC.user Text Document DKB

|Z] RTC_callertable Text Document 1KB

www.researchdesignlab.com RDL Technologies Pvt Ltd 11
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Installation of PicKit2
For download & installing Pickit2 Software, CLICK HERE

Uploading Hex File Using Pickit2

NOTE: Before Uploading any hex file to the Trainer Kit, make the
below settings

1. Make FTRX and FTTX pins of DIP2 HIGH

2. Make all pins of DIP1 HIGH

For Pickit2 User Guide, CLICK HERE (Refer till Page 16 to load the hex file to the
development Board)

www.researchdesignlab.com RDL Technologies Pvt Ltd 12
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EXPERIMENT NO 1

Blinking an LED

Aim:
Interfacing LED’s with PIC-Microcontroller.

Description:
Turning ON and OFF an LED’s after Particular delay.

Hardware Requirement:
PIC Trainer Kit, Pickit2 Programmer,FRC cables,USB A to B cable and 12V 2A Adapter.

Connect ISP port of the
Trainer Kit and ISP port of
the Pickit2 Programmer using
FRC cable

Connect PB port and
SV2 (LED) port using
FRC cable

Procedure:

1. Connect ISP port of the Trainer Kit and ISP Port of the Pickit2 Programmer using FRC
cable

2. Connect PB port and SV2 (LED) port using FRC cable as shown above.

3. Connect the USB cable to the programmer and connect the Power Adapter to the PIC
Trainer Kit.

4. Open MikroC Pro,write the program.Then click on Build to verify the code.

5. Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User

www.researchdesignlab.com RDL Technologies Pvt Ltd 13
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Guide)
6. Once the hex file is written successfully,Press the reset switch of the PIC Microcontroller

and you can see the LED blink.

Program:

Vs
* Project name:

PIC Development Board LED and Keypad code
* Copyright

(c) Researchdesignlab.com

* Test configuration:

MCU: PICI16F877A

Dev.Board: PIC

Oscillator: 20.0 MHz

Software: mikroC PRO for PIC v 4.6
Developer: DD

*/

sbit LED1 at RBO bit; //defining PortB Pin B0 as LEDI
sbit LED2 at RB1l bit; //defining PortB Pin Bl as LED2
sbit LED3 at RB4 bit; //defining PortB Pin B4 as LED3
sbit LED4 at RB5 bit; //defining PortB Pin B5 as LED4

void main ()

{
TRISB=0x00; //defining PORTB as output port

PORTB= OXFF;

Delay ms(1000);

PORTB= 0XO00;

Delay ms(1000) ;

while (1)

{

PORTB=0xFF; //binary equivalent value:00000000
Delay ms(1000) ;

PORTB=0x00; //binary equivalent value:11111111
Delay ms(1000);

}

}

www.researchdesignlab.com RDL Technologies Pvt Ltd 14
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EXPERIMENT NO 2
Liquid Crystal Display

Aim:

Interfacing LCD Display with PIC-Microcontroller.
Description:

To display the message on the LCD screen.
Hardware required:

PIC Trainer Kit, Pikit2 Programmer, FRC cables,USB A to B cable and 12V 2A Power Adapter.

Connect PB port and
B UELCONME TO FOL i SVl(LCD) port using
LeARNTHG 15 Fin I FRC cable

Connect ISP port of the
Trainer Kit and ISP port of
the Pickit2 Programmer using
FRC cable

Procedure:

1. Connect ISP port of the Trainer Kit and ISP Port of the Pickit2 Programmer using FRC
cable.

2. Connect PB port and SV1 (LCD 16*2 Display) port using FRC cable as shown above.

3. Connect the USB cable to the programmer and connect the Power Adapter to the PIC
Trainer Kit.

4. Open MikroC Pro,write the program to display the message in the LCD.Then click on
Build to verify the code.

5. Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User

www.researchdesignlab.com RDL Technologies Pvt Ltd 15
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Guide)
6. Once the hex file is written successfully,Press the reset switch of the PIC Microcontroller

and you can see the message displayed on the LCD.

Program:

sbit LCD RS at RBO bit; //defining PortB Pin B0 as LCD RS
sbit LCD_EN at RB1 bit; //defining PortB Pin Bl as LCD EN
sbit LCD D4 at RB4 bit; //defining PortB Pin B4 as LCD D4
sbit LCD D5 at RBS5 bit; //defining PortB Pin B5 as LCD D5
sbit LCD D6 at RB6 bit; //defining PortB Pin B6 as LCD D6
sbit LCD_D7 at RB7 bit; //defining PortB Pin B7 as LCD D7

sbit LCD RS Direction at TRISBO bit;
sbit LCD_EN Direction at TRISB1l bit;
sbit LCD D4 Direction at TRISB4 bit;
sbit LCD D5 Direction at TRISBS bit;
sbit LCD D6 Direction at TRISB6 bit;
sbit LCD D7 Direction at TRISB7 bit;
// End LCD module connections

char uart rd;

void main () {
TRISB6 bit=0;
UART1 Init(9600); // Initialize UART module at 9600 bps
Delay ms (10);
// Wait for UART module to stabilize
Led Init();
UART1 Write Text ("Start");
UART1 Write(10);
UART1 Write(13);
Delay ms (10);

Lcd Cmd( LCD CLEAR) ; // Clear display
Lcd Cmd (. LCD CURSOR OFF) ; // Cursor off
Lcd Out (1,2, "WELCOME TO RDL") ;

Lcd Out (2,2, "LEARNING IS FUN");

while (1) ;

}

// Endless loop

www.researchdesignlab.com RDL Technologies Pvt Ltd 16
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EXPERIMENT NO 3
ADC

Aim:

Interfacing ADC with PIC-Microcontroller.

Description:

To learn how to read ADC Values and display the values in the LCD.

Hardware required:

PIC Trainer Kit, Pikit2 Programmer, FRC cables,USB A to B cable and 12V 2A Power Adapter.
Connect ISP port of the
Trainer Kit and ISP port of

the Pickit2 Programmer using
FRC cable

Connect PA port and
SV12(ADC) port
using FRC cable

Connect PB port and
SV1(LCD) port using
FRC cable

B

www.researchdesignlab.com RDL Technologies Pvt Ltd 17
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Procedure:

1. Connect ISP port of the Trainer Kit and ISP Port of the Pickit2 Programmer using FRC
cable.

2. Connect PB port and SV1 (LCD 16*2 Display) port using FRC cable as shown above.

3. Connect PA port and SV12 (ADC) port using FRC cable.

4. Connect the USB cable to the programmer and connect the Power Adapter to the PIC
Trainer Kit.

5. Open MikroC Pro,write the program.Then click on Build to verify the code.

6. Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User
Guide)

7. Once the hex file is written successfully,Press the reset switch of the PIC Microcontroller
and Vary the POT to see the Analog Values displayed on the LCD.

Program:

/*
* Project name:
PIC Development Board
* Copyright
(c) Researchdesignlab.com
* Test configuration:

MCU: PIC16F877A
Dev.Board: PIC
Oscillator: 20.0 MHz

Software: mikroC PRO for PIC v 4.6

*/

// LCD module connections
sbit LCD RS at RBO bit;
sbit LCD _EN at RB1 bit;
sbit LCD D4 at RB4 bit;
sbit LCD D5 at RB5 bit;
sbit LCD D6 at RB6 bit;
sbit LCD D7 at RB7 bit;

sbit LCD RS Direction at TRISBO bit;
sbit LCD EN Direction at TRISBL bit;
sbit LCD D4 Direction at TRISB4 bit;
sbit LCD D5 Direction at TRISBS bit;
sbit LCD D6 Direction at TRISB6 bit;
sbit LCD D7 Direction at TRISB7 bit;
// End LCD module connections

www.researchdesignlab.com RDL Technologies Pvt Ltd 18
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char txt[6];
unsigned tmp;

void main () {

Led Indit();

Led Cmd (_LCD _CLEAR) ;
Led Cmd (_LCD _CURSOR_OFF) ;

Led Out (1, 1,
Delay ms (1000);

row 1, column 3:

while (1)
{
module channel 0
tmp = ADC Read(0);
tmp=( (tmp/1023.0) *500) ;
wordToStr (tmp, txt);
Lcd Cmd (LCD_CLEAR) ;
Lcd Out (2, 3, txt);
row 2, column 3:

Delay ms (500);

"PIC DVLPMNT BRD");

// Initialize LCD

// Clear display
// Cursor off

// Write text on Lcd starting from
// 1000ms delay

// read analog value from ADC
// calulting for temp
// Clear display
//convaersion wrd to str
// Clear display
// Write text on Lcd starting from

// 500ms delay

www.researchdesignlab.com
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EXPERIMENT NO 4
UART

Aim:

Interfacing UART with PIC-Microcontroller.

Description:

Transmit/Receive Data using UART and display the data’s on the terminal Software.

Hardware required:
PIC Trainer Kit ,PicKit2 Programmer,USB to RS232 Converter,USB A to B Cable and 12V 2A

Power Adapter.
Power R8232 Make 232TX and 232RX
J: pins of DIP2 HIGH

Connect ISP port of the
Trainer Kit and ISP port of
the Pickit2 Programmer using
FRC cable

Procedure:

1. Connect ISP port of the Trainer Kit and ISP port of the Pickit2 Programmer using FRC
cable
2. Connect the 12V 2A Power Adapter to the PIC Trainer Kit Board.

www.researchdesignlab.com RDL Technologies Pvt Ltd 20
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3. Open MikroC Pro,write the program. Then click on Build to verify the code.

4. Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User
Guide)

5. Once the hex file is written successfully,press the reset switch of the PIC Microcontroller

6. Remove the USB cable from the Board.

7. Connect the USB to RS232 converter to the Board and other side of the connector to the
Computer/PC using USB Cable.

8. Make 232TX and 232RX pins of DIP2 HIGH

9. Open any of the Terminal Software to check the output
(Ex: Tera Term Software ,To Download this Software, CLICK HERE )
Open the Tera Term Software,Click on the radio button Serial and select the Port and
then click on OK.

| Tera Term: New connec tion

O TCPAP myhost.example.com
History
Telnet
SSH
Other

| @® Serial Port: |COM4: USB Serial Port [COM4) ~
LUMA: UsE serial Fort [CUMA4]

10. Press the Reset Button of the PIC Microcontroller, You can see the data on the terminal
software.
11. Send the data from your keyboard, everything you type should be displayed in the

terminal window.

T COM4 - Tera Term VT - O *
File Edit Setup Control Window Help

1
RDLabcdefghijklmnopgrstuvwxyz
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Program:

char uart rd;

void main () {
UART1 Init(9600); // Initialize UART module at 9600 bps
Delay ms (100); // Wait for UART module to stabilize

UART1 Write Text ("RDL");
UART1 Write(10);
UART1 Write(13);

while (1) { // Endless loop
if (UART1 Data Ready()) { // If data 1s received,
uart rd = UART1 Read(); // read the received data,
UART1 Write (uart rd); // and send data via UART

}
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EXPERIMENT NO 5

Seven Segment Display

Aim:
Interfacing Seven Segment Display with 8051-Microcontroller.

Description:

To display numbers in the seven segment.

Hardware Required:
8051 Trainer Kit, FRC cables and USB A to B cable.

Connect ISP port of the
Trainer Kit and ISP port of
the Pickit2 Programmer using
FRC cable

Connect PB port and
SV3port using FRC
cable

Connect PD port and
SV4 port using FRC
cable

Procedure:

1. Connect ISP port of the Trainer Kit and ISP port of the Pickit2 Programmer using FRC
cable.
2. Connect PB port and SV4 port and Connect PD port and SV3 port using FRC cable as

shown above.
3. Connect the USB cable to the programmer and connect the 12V 2A Power Adapter to

the PIC Trainer Kit.
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4. Open MikroC Pro,write the program.Then click on Build to verify the code.

5. Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User
Guide)
6. Once the hex file is written successfully,Press the reset switch of the PIC Microcontroller

and you can see the numbers displayed on the Seven Segment Display.

Program:

/*

* Project name:

PIC Development Board

* Copyright

(c) Researchdesignlab.com
* Test configuration:
MCU: PIC16F877A
Dev.Board: PIC
Oscillator: 20.0 MHz
Software: mikroC PRO for PIC v 4.6
*/

unsigned int portb index,portb array[4],digit, COUNT=0;
unsigned short mask (unsigned short num) {

switch (num) {

case 0 : return 0xCO;

case 1 return 0xF9;
case 2 return OxA4;
case 3 return 0xBO;
case 4 return 0x99;
case 5 return 0x92;
case 6 return 0x82;
case 7 return 0xF8;
case 8 return 0x80;

case 9 : return 0x90;

} //case end

}

void interrupt () {

PORTD = OXFF; // Turn off all 7seg displays

PORTB= portb array([portb index]; // bring appropriate value to PORTB
if (portb index==0)

PORTD = 0XF7;

else if (portb _index==1) // turn on appropriate 7seg. display
PORTD = OXFB;
else if (portb index==2) // turn on appropriate 7seg. display
PORTD = OXFD;
else if (portb _index==3) // turn on appropriate 7seg. display

PORTD = OXFE;

// increment portd index

portb index++ ;

if (portb_ index > 4u)

portb index = 0; // turn on 1st, turn off 2nd 7seg.
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TMRO = 0; // reset TIMERO value
INTCON = 0x20; // Clear TOIF
}

void display(unsigned int number)

{

digit = number / 1000u ; // extract thousands digit

portb array[3] = mask(digit); // and store it to PORTB array
digit = (number / 100u) % 10u; // extract hundreds digit
portb array([2] = mask(digit); // and store it to PORTB array
digit = (number / 10u) % 10u; // extract tens digit

portb array[l] = mask(digit); // and store it to PORTB array
digit = number % 10u; // extract ones digit

portb array[0] = mask(digit); // and store it to PORTB array
}

void main () {

TRISD=0X00;

TRISB=0X00;

OPTION_REG = 0x80; // Timer(O settings
digit = 0;
portb index = 0;

T™RO = 0;

INTCON = 0xAQ; // Enable GIE, TOIE
PORTD = OxFF;
Delay ms (200);
COUNT=0;

while (1)

{

display (COUNT)
Delay ms (300);

~.

COUNT=COUNT+5;
if (COUNT>2000)
COUNT=0;

}

}

www.researchdesignlab.com RDL Technologies Pvt Ltd 25



e 2 Research
» : . .
O Design Lab PIC Trainer Kit

EXPERIMENT NO 6
RTC (Real Time Clock)

Aim:

Interfacing Real Time Clock with PIC-Microcontroller.

Description:
To display Date and Time on the LCD Display using PIC Trainer Kit.

Hardware required:

PIC Trainer Kit, PicKit2 Programmer, FRC Cables, USB A to B Cable and 12V 2A Power
Adapter.

Connect PB port and
A ‘ N SV1 (LCD) port using
e sy |1 | FRC cable

Connect ISP port of the
Trainer Kit and ISP port of
the Pickit2 Programmer
using FRC cable

Make the 12C pins ON

Procedure:

1. Connect ISP port of the Trainer Kit and ISP port of the Pickit2 Programmer using FRC
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cable.

2. Connect PB port and SV1 port using FRC cable as shown above.

3. Connect the USB cable to the programmer and connect the 12V 2A Power Adapter to
the PIC Trainer Kit.

4. Open MikroC Pro,write the program.Then click on Build to verify the code.

5. Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User
Guide)

6. Once the hex file is written successfully,Press the reset switch of the PIC Microcontroller
and the Date and Time will be displayed on the LCD Display.

Program:

// Software I2C connections

sbit Soft I2C Scl at RC4 bit;
sbit Soft I2C Sda at RC3 bit;
sbit Soft I2C Scl Direction at TRISC4 bit;
sbit Soft I2C Sda Direction at TRISC3 bit;
// End Software I2C connections

// LCD module connections
sbit LCD RS at RBO bit;
sbit LCD EN at RBL bit;
sbit LCD D4 at RB4 bit;
sbit LCD D5 at RB5 bit;
sbit LCD D6 at RB6 bit;
sbit LCD D7 at RB7 bit;

sbit LCD RS Direction at TRISBO bit;
sbit LCD EN Direction at TRISBL bit;
sbit LCD D4 Direction at TRISB4 bit;
sbit LCD D5 Direction at TRISBS5 bit;
sbit LCD D6 Direction at TRISB6 bit;
sbit LCD D7 Direction at TRISB7 bit;
// End LCD module connections

void delay ()
{

unsigned char z;
for (z=250;2z>0;z--)

’

void rtc_init ()

{
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all={0x00,0x00,0x01,0x05,0x02,0x17,0x03,0x05,0x04,0x30,0x05,0x03,0x006,0x22};

void display(unsigned char al)

{

unsigned char

unsigned char x=0;

’

Soft I2C Start

0
Soft I2C Write (0xDO);
Soft I2C Write(a[O0]);
Soft I2C Write(a[l]):;

Soft I2C Stop();

Soft I2C Start();

Soft I2C Write (0xDO);
(al2]);
(al31)7

Soft I2C Write
Soft I2C Write
Soft I2C Stop();
Soft I2C Start()
Soft I2C Write (0
(a
(a

[2
(3
0);
1)
] .

’

Soft I2C Write
Soft I2C Write
Soft I2C Stop()
Soft I2C Start(
Soft I2C Write(
Soft I2C Write(
Soft I2C Write(
Soft I2C Stop()
Soft I2C Start(
Soft I2C Write(
Soft I2C Write(
Soft I2C Write(
Soft I2C Stop()
Soft I2C Start
Soft I2C Write
Soft I2C Write
Soft I2C Write
Soft I2C Stop();

xD
[4
[5

0);
1)
1)

) ;
0xD
al
al9])

8
9

)i
0xD
a

a

[1
[1

0);
01)
11)

)7

0xDO0) ;
all2])
all3])

—~ o~~~

[1
[1

unsigned char bl;
bl=(al & 0x0£f0);
bl=(bl>>4)+0x30;
Lcd Chr Cp (bl);
bl=(al & 0x0f);
bl=b1+0x30;

Lcd Chr Cp(bl);

void main ()

{

unsigned char i,temp,ch,hr,min, STORE VAL=0,FLAG1=0,FLAG2=0;
unsigned int LDR_VALl,LDR_VALZ,LDR_VALB;

Led Init ()

// Initialize LCD
e ——
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Lcd Cmd( LCD CLEAR) ; // Clear display
Lcd Cmd (. LCD CURSOR _OFF) ;
delay () ;
delay () ;
Soft I2C Init();
delay();

rtc init();

while (1)
{

Led Out (1, 1, "TIME ");
Soft I2C Start();

Soft I2C Write (0xDO);
delay () ;
Soft I2C Write(2);

Delay 100ms () ;
Soft I2C Start();

// Soft I2C Write (0xDO);
Soft I2C Write(0xDI1);

ch=Soft I2C Read(Ou);
Soft I2C Stop();

hr=ch;
display(ch);
delavy ()
delavy ()
delavy ()

Led Chr Cp(':');

Soft I2C Start();

Soft I2C Write (0xDO);
Soft I2C Write(1l);
Delay 100ms () ;

Soft I2C Start();

//I2C1 Repeated Start();
Soft I2C Write(0xDI);

ch=Soft I2C Read(Ou);
min=ch;
delay();

Soft I2C Stop();
delay();
display(ch);
delay();
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delay ()

if (hr==0x12]| |hr==0x01]| |hr==0x02| |hr==0x03| |hr==0x04| |hr==0x05]| |hr==0x006)

delay ()

Led Chr Cp(':');

Soft I2C Start();
Soft I2C Write (0xDO);
Soft I2C Write(0);
Delay 100ms();

Soft I2C Start();

Soft I2C Write(0xDI1);
ch=Soft I2C Read(0u);

Soft I2C Stop();
display (ch) ;
delay () ;
delay () ;

{
Lcd Chr Cp (' ")
Lcd Chr Cp('A');
Lcd Chr Cp('™™'");
}
else
{
Lcd Chr Cp (' ") ;
Lcd Chr Cp('P");
Lcd Chr Cp('™™'");
}

i=0;

Lcd Out (2, 1, "DATE ");
Soft I2C Start();

Soft I2C Write (0xDO);
Soft I2C Write(4);
Delay 100ms () ;

Soft I2C Start();

Soft I2C Write (0xDI1);

ch=Soft I2C Read(0u);

delay();

Soft I2C Stop();
display(ch);
delay ()

delay ()
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Led Chr Cp('-");

Soft I2C Start();
Soft I2C Write (0xDO);

Soft I2C Write(5);
Delay 100ms () ;

Soft I2C Start();

Soft I2C Write (0xD1);

ch=Soft I2C Read(Ou);

delavy () ;

Soft I2C Stop():;
display (ch) ;
delay ()
delay ()

Lcd Chr Cp('=');

Soft I2C Start();
Soft I2C Write (0xDO);

Soft I2C Write(6);
Delay 100ms();

Soft I2C Start();

Soft I2C Write(0xDI1);
ch=Soft I2C Read(0u);

Soft I2C Stop();
display (ch) ;
delay () ;
delay () ;
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EXPERIMENT NO 7
Buzzer

Aim:
Interfacing Buzzer with PIC-Microcontroller.

Description:

Turning ON and OFF the Buzzer after Particular delay.

Hardware Requirement:
PIC Trainer Kit, Pickit2 Programmer,FRC cables,USB A to B cable and 12V 2A Adapter.

Connect ISP port of the
Trainer Kit and ISP port of
the Pickit2 Programmer
using FRC cable

Connect PB port and
SV9 port using FRC
cable

Procedure:

1. Connect ISP port of the Trainer Kit and ISP Port of the Pickit2 Programmer using FRC

cable
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2. Connect PB port and SV9 port using FRC cable as shown above.
3. Connect the USB cable to the programmer and connect the Power Adapter to the PIC
Trainer Kit.

4. Open MikroC Pro,write the program.Then click on Build to verify the code.

5. Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User
Guide)

6. Once the hex file is written successfully,Press the reset switch of the PIC Microcontroller
and Buzzer will be turned ON and OFF.

Program:

J*

* Project name:

PIC Development Board LED and Keypad code
* Copyright

(c) Researchdesignlab.com

* Test configuration:

MCU: PICI16F877A

Dev.Board: PIC

Oscillator: 20.0 MHz

Software: mikroC PRO for PIC v 4.6
Developer: DD

*/

sbit BUZZER at RBO bit; //defining PortB Pin B0 as BUZZER

void main ()

{
TRISB=0x00; //defining PORTB as output port

BUZZER= 1;

Delay ms (1000) ;

BUZZER= 0;

Delay ms (1000) ;

while (1)

{

BUZZER=1; //binary equivalent value:00000000
Delay ms(1000) ;

BUZZER=0; //binary equivalent value:11111111
Delay ms (1000) ;

}

}
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EXPERIMENT NO 8
Relay

Aim:
Interfacing Relay with PIC-Microcontroller.

Description:

Turning ON and OFF the Relay after Particular delay.

Hardware Requirement:
PIC Trainer Kit, Pickit2 Programmer,FRC cables,USB A to B cable and 12V 2A Adapter.

Connect ISP port of the
Trainer Kit and ISP port of
the Pickit2 Programmer
using FRC cable

Connect PB port and
SV9 port using FRC
cable

Procedure:

1. Connect ISP port of the Trainer Kit and ISP Port of the Pickit2 Programmer using FRC
cable

www.researchdesignlab.com RDL Technologies Pvt Ltd 34



b Research
@ Design Lab PIC Trainer Kit

2. Connect PB port and SV9 port using FRC cable as shown above.
3. Connect the USB cable to the programmer and connect the Power Adapter to the PIC
Trainer Kit.

4. Open MikroC Pro,write the program.Then click on Build to verify the code.
5. Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User

Guide)
6. Once the hex file is written successfully,Press the reset switch of the PIC Microcontroller
and Relay will be turned ON and OFF.

Program:

PIC Development Board LED and Keypad code
* Copyright

(c) Researchdesignlab.com

* Test configuration:

MCU: PICl6F877A

Dev.Board: PIC

Oscillator: 20.0 MHz

Software: mikroC PRO for PIC v 4.6
Developer: DD

sbit RELAY at RBl bit; //defining PortB Pin Bl as RELAY

vold main ()

{
TRISB=0x00; //defining PORTB as output port

RELAY= 1;

Delay ms (1000) ;

RELAY= 0;

Delay ms (1000) ;

while (1)

{

RELAY=1; //binary equivalent value:00000000
Delay ms(1000) ;

RELAY=0; //binary equivalent value:11111111
Delay ms (1000) ;

}

}
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EXPERIMENT NO 9

Hex Keypad
Aim:

To interface 4x4 Hex keypad with PIC-Microcontroller.

Description:
To display the pressed key on the LCD Display.

Hardware Required:

PIC Trainer Kit, PicKit2 Programmer, FRC Cables, USB A to B Cable and 12V 2A Power
Adapter.

Connect ISP port of the
Trainer Kit and ISP port of
the Pickit2 Programmer using
FRC cable

Connect PB port and
SV5 port using FRC
cable

Connect PD port and
SV1 port using FRC
cable

Procedure:
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1.

Connect ISP port of the Trainer Kit and ISP port of the Pickit2 Programmer using FRC
cable.
Connect PD port and SV5(4*4 Key Matrix) port and Connect PB port and SV1(LCD)

port using FRC cable as shown above.

Connect the USB cable to the programmer and connect the 12V 2A Power Adapter to
the PIC Trainer Kit.

Open MikroC Pro,write the program.Then click on Build to verify the code.

Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User
Guide)

Once the hex file is written successfully,Press the reset switch of the PIC Microcontroller

and the number appears for each switch pressed on the LCD Display.

Program:

sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit

X 1 at RBO bit;
X 2 at  RB1 bit;
X 3 at  RB2 bit;
X 4 at RB3 bit;
Y 1 at RB4 bit;
Y 2 at RB5 bit;
Y 3 at RB6 bit;
Y 4 at  RB7 bit;

#define Keypad PORT PORTB
#define Keypad PORT Direction TRISB

sbit
sbit
sbit
sbit
sbit
sbit

sbit
sbit
sbit
sbit
sbit
sbit

// LCD module connections

LCD RS at RDO_bit;
LCD_EN at RD1 bit;
LCD D4 at RD4 bit;
LCD D5 at RD5 bit;
LCD D6 at RD6 bit;
LCD D7 at RD7 bit;

LCD RS Direction at TRISDO bit;
LCD_EN Direction at TRISD1 bit;
LCD D4 Direction at TRISD4 bit;
LCD D5 Direction at TRISD5 bit;
LCD D6 Direction at TRISD6 bit;
LCD D7 Direction at TRISD7 bit;

// End LCD module connections

char

{

keypad scanner (void)

X1=0;X2=1; X3 =1; X 4 =1;

if (v 1 == 0) { delay ms(100); while (Y 1==0); return 'l'; }
if (Y 2 == 0) { delay ms(100); while (Y 2==0); return '2'; }
if (Y 3 == 0) { delay ms(100); while (Y 3==0); return '3'; }
if (Y 4 == 0) { delay ms(100); while (Y 4==0); return '4'; }
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if (Y 1 == 0) { delay ms(100); while (Y 1==0); return '4'; }
if (Y 2 == 0) { delay ms(100); while (Y 2==0); return '5'; }
if (Y 3 == 0) { delay ms(100); while (Y 3==0); return '6'; }
if (Y 4 == 0) { delay ms(100); while (Y 4==0); return '8'; }
X1=1; X2 =1; X3 =0; X4 =1;
if (v 1 == 0) { delay ms(100); while (Y 1==0); return '7'; }
if (Y 2 == 0) { delay ms(100); while (Y 2==0); return '8'; }
if (Y 3 == 0) { delay ms(100); while (Y 3==0); return 'A'; }
if (Y 4 == 0) { delay ms(100); while (Y 4==0); return 'B'; }
X1=1; X2 =1; X3 =1; X 4 = 0;
if (v 1 == 0) { delay ms(100); while (Y 1==0); return 'C'; }
if (Y 2 == 0) { delay ms(100); while (Y 2==0); return 'D'; }
if (Y 3 == 0) { delay ms(100); while (Y 3==0); return 'E'; }
if (Y 4 == 0) { delay ms(100); while (Y 4==0); return 'F'; }

return 'n';

}

char switch press scan(void) // Get key from user

{
char key = 'n'; // Assume no key pressed
while (key=="'n") // Wait untill a key is pressed
key = keypad scanner () ; // Scan the keys again and again
return key; //when key pressed then return its

value

}

void InitKeypad(void)

{
Keypad PORT = 0x00; // Set Keypad port pin

values zero
Keypad PORT Direction = 0xFO; // Last 4 pins input, First 4
pins output
OPTION REG &= 0x7F;
}
char Key;
vold main ()
{
Led Init () // Initialize LCD
Led Cmd (LCD_CLEAR) ;
InitKeypad() ;
while (1)
{
Key = switch press scan();
Lcd Chr Cp(Key) s
}
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EXPERIMENT NO 10

DC Motor
Aim:

To interface DC Motor with PIC-Microcontroller.

Description:

To rotate DC Motor using Pic Microcontroller.

Hardware Required:

PIC Trainer Kit, PicKit2 Programmer, DC Motor, FRC Cables, USB A to B Cable and 12V 2A
Power Adapter.

, Connect ISP port of the

A Trainer Kit and ISP port of

' the Pickit2 Programmer using
FRC cable

Connect the
Motor to
OP1,0P2
Connect PB port and
SV9 port using FRC
cable
Procedure:
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1. Connect ISP port of the Trainer Kit and ISP port of the Pickit2 Programmer using FRC
cable.
2. Connect PB port and SV9 port using FRC cable as shown above.

3. Connect the DC Motor to Output Pins OP1 and OP2 of the Trainer Kit.

4. Connect the USB cable to the programmer and connect the 12V 2A Power Adapter to
the PIC Trainer Kit.

5. Open MikroC Pro,write the program.Then click on Build to verify the code.

6. Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User
Guide)

7. Once the hex file is written successfully,Press the reset switch of the PIC Microcontroller
and you can see the DC Motor rotating.

Program:

/*0Oscillator: 20.0 MHz

Software: mikroC PRO for PIC v 4.6
Developer: DD

*/

sbit MOTOR1 at RB4 bit; //defining PortB Pin B4 as Motorl
sbit MOTOR2 at RB5 bit; //defining PortB Pin B5 as Motor?2

void main ()

{
TRISB=0x00; //defining PORTB as output port

MOTOR1=0;
MOTOR2=0;
Delay ms (300);
while (1)

{

MOTOR1=1;
Delay ms (1000) ;
MOTOR1=0;
Delay ms (1000) ;
MOTOR2=1;

Delay ms(1000) ;
MOTOR2=0;
Delay ms (1000) ;

}
}
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EXPERIMENT NO 11

Stepper Motor
Aim:

To interface Stepper Motor with PIC-Microcontroller.

Description:

To rotate Stepper Motor using Pic Microcontroller.

Hardware Required:

PIC Trainer Kit, PicKit2 Programmer, Stepper Motor, FRC Cables, USB A to B Cable and 12V
2A Power Adapter.

Connect ISP port of
the Trainer Kit and
ISP port of the Pickit2
Programmer using
FRC cable

Connect PB port and
SV9 port using FRC
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Procedure:

1. Connect ISP port of the Trainer Kit and ISP port of the Pickit2 Programmer using FRC
cable.
2. Connect PB port and SV9 port using FRC cable as shown above.

Connect the DC Motor to Output Pins OP1 and OP2 of the Trainer Kit.

4. Connect the USB cable to the programmer and connect the 12V 2A Power Adapter to
the PIC Trainer Kit.

5. Open MikroC Pro,write the program.Then click on Build to verify the code.

6. Open Pickit2 Software to upload the hex File(Follow the steps given in the Pickit2 User
Guide)

7. Once the hex file is written successfully,Press the reset switch of the PIC Microcontroller

and you can see the Stepper Motor rotating Clockwise and Anti-Clockwise.

Program:

int i=0;
void main ()

{
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TRISB=0X00;
PORTB=0X00;

while (1)

{

for (i=0;i<100;i++)
{

PORTB=0xEC;
Delay ms(2);
PORTB=0xDC;
Delay ms(2);
PORTB=0xBC;
Delay ms(2);
PORTB=0x7C;
Delay ms(2);

}

for (i=0;1i<100;i++)
{
PORTB=0x7C;
Delay ms(2);
PORTB=0xBC;
Delay ms(2);
PORTB=0xDC;
Delay ms(2);
PORTB=0xEC;
Delay ms(2);

}

}

}
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On Board Programming

Download and Install the Tiny PIC Bootloader, CLICK HERE

I3 mikioC PRO for PICv.7.2.0-C

Eile Edit View Project Build Run Tools Help

PR e NG d a3 A0RS (s> B8 4T M4

g | | |ﬂ =4 Manage )
o
%_ ¥ Tiny Bootloader - m} x
% |C:\F'IE hies CodeshRTC hex ﬂ Browse  jpen
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1. Once the Software gets Opened, Select your Com Port and click on Check PIC
2. Press the Reset switch of the PIC Controller

¥ Tiny Bootloader - RTC.hex - O *

|EI:\F'IEI hex Codes’\RTC hex

‘Write Flash Messages |Ierminal] thions] termDpt]

- Browsze

Interface to TinyBootLoader, +1.9.8

contact: claudiu. chiculitai@iugal. ro E
hittp: £ v ete. ugal rodcehiculita/software/picbootloader. htm
Connected to 4\A\COM3 at 115200 !
c Searching for PIC ...Mot found,
omm ERROR! ]
115200 - i
Connected to 4%.5\COM3 at 115200
Search |
Found:16F 8764/8774 C
COM3

——

www.rese

44


http://www.etc.ugal.ro/cchiculita/software/tinyblddownload.htm
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3. You will get the Notification as Found 16F877A
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4. Browse your hex file(Ex:RTC) and click on Open
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5. Click on Write Flash
6. Press the Reset switch of the PIC Controller
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7. You will get WRITE OK message.
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