A TUTORIAL FOR PIC C COMPILER AND ISIS SIMULATION

Aim of this tutorial is to show how to use PIC C COMPILER and ISIS simulator.
Tutorial covers an object that writing a code to light a LED on 0Oth bit of PORTB. In this way,
PORTB in PIC16F877A should be an output port. After showing how to open a project and
how to write a CCS C code in PIC C COMPILER at part one, an ISIS simulation will be done at
part two.

1. Introduction to PIC C COMPILER

1) Open PIC C COMPILER. Icon of the editor can be seen in Figure-1.
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2) From the “Project” choose “PIC Wizard”. Click “PIC Wizard” in the Figure-2
window.
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[ The wizard will allow the user to spedify project parameters and

[ when complete a .C, .H and .PJT file are created. Standard
source code and constants are generated based on the spedified
project parameters.

Press F1 for more help.
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3) Open new file “CCS C TUTORIAL” and write file name “hello_world” in the Figure-
3 window and click SAVE.
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4) Select the device. In our case choose “PIC16F877A”. Select the fuses. In our case
choose “High speed Osc (>4mhz)” and click “OK”.

PIC Wizard X
File

Project Name: C:\Users\gorkem\DesktopA\CCS C TUTORIAL\hello_world.pjt

General Dptions  Code
Communications
SPl and LCD General
Timers Function Generation
PCHTimers ®) Dpening brace on the following line
Analog (O Opening brace on the same line
Other
IDntE'mPlS Device: FIC1BF877A ~ Oscilator Frequency: | 20.000.000 HZ
fivers
170 Ping
High/Low Voltage )
N D Enable Integrated Chip Debugging (ICD) D Restart WDT during calls to DELAY
Intr Dscillstor Config
Header Files D Use 16 bit pointers for Full RAM use One fuse per line with comments
CAN BUS Fuses
LCD options N
MOD BUS
BOOT LOADER High speed Osc (> 4mhz) v
[ Power Up Timer
[[] Code protected from reads
] Debug mode for use with ICD
] Reset when brownout detected
[ Low Voltage Programming on B3(PIC1E) or BS(PIC18) ™)
Ok Cancel Help
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5) A default is opened as it seen in the Figure-5.
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Project Options

_worldc

#include "C:\CC5 C TUTORIAL\hello_ world.h"

H void main ()

setup_adc_ports (NO_ANALOGS) ;

setup_adc (ADC_OFF)

setup_spi (S5PI_S5_DISABLEL) ;

fﬁsetup_timer_o (RTCC_INTERNAL|RTCC _DIV_1):):
setup_timer 1(T1_DISABLELD);

setup_timer 2 (T2_DISABLEL,0,1):
setup_comparator (NC_NC _NC _NC):

setup_vref (FALSE) ;

hello

// TODO: USER CODE!!

Figure-5



6) Aim of the project is to light the LED on the 0" bit of the PORTB. A sample code is
written in Figure-6.

Project | Edit Search Options Compile View Tools Debug Document UserToolbar

Project Options

#include "C:\CCS C TUTCRIAL\hello world.h"
fuse fast_io(b)

El wvoid main ()

setup_adc_ports (NC_ANALOGS) ;

setup_adc (ADC_OFF) ;

setup_spi (SPI_SS5_DISABLEL) ;

//setup_timer O(RTCC_INTERNAL|RTCC DIV _1);):;
setup_timer 1 (T1_DISABLEL);

setup_timer_ 2 (T2_DISABLEL,0,1);
setup_comparator (NC_NC_NC_NC) ;

setup_vref (FALSE) ;

// TODO: USER CODE!!

get_tris b(0x00):;
output_b (0x00) ;

= while (1)

{

output_high (pin _b0):

Figure-6



7) From the “Compile” choose the “Build All”.
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Compile  'Build  BuildAll  Clean Lookyp Part
Cd Build All
e Compiles all units and builds the current project, (name is in lower
| hello_world.c*. right) using the current compiler.

#include "C:\( .
Press F1 for more help.

#use fast_io (b

Bl void main ()

setup_adc_ports (NO_ANALOGS) ;

setup_adc (ADC_OFF) ;

setup_spi (SPI_SS_DISABLED) ;

//setup_timer O (RTCC_INTERNAL|RTCC DIV_1):):
setup_timer 1(T1_DISABLED):

:e:up_timer_z (T2_DISABI.ED, 0;%):
setup_comparator (NC_NC_NC_NC) ;

secup_vret (FALSE) ;

// TODO: USER CODE!!
se:_:xis_b (0x00) ;
output_b (0x00) ;
=] while (1)

{

output_high (pin_b0) ;

Figure-7

8) “Build” is completed and there is no error, Figure-8.
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hello_world.c

#include “Ci\CCS C TUTORIAL\hello_world.n®
#usze fast_io(k)

Bl void main()

setup_adc_ports (NO_ANALOGS) ;
setup_ade (ADC_OFF)
setup_spi (SPI_SS_DISABLEL) :

setup_comparacor (NC_NC_NC_NC)
setup_vref (FALSE) ;

USER CODE!!
set_tris b (0x00);

output_b(0x00) ;
while (1)

cutput_high (pin_bo) :

<
L] Insert Pit: hello_world CACES € TUTORIALY
H Ouput
5> Waming 203 “hello_world ¢" Line 22[1.1} Condition abways TRUE
-

Memory usage. ROM=1%  RAMs2%
0 Ewmors, 1 'Wamings.

| Compies [Fna ]
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2. Simulate your assembly code in ISIS

1) Open ISIS, our simple project should be light the LED on Oth bit PORTB. In this scope, we
need to add related components to the schematic project and construct the simulation circuit. In
the Figure-9, a blank schematic page can be seen.
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2) Circuit elements can be added from the ISIS libraries. At first click "Component Mode" icon,
Figure-10 step 1, then click "P" icon, Figure-10 step 2, to open library window.
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3) Type PIC16F877A, LED-RED, RES step by step then double click for each one. Figure-11
shows the operation.
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4) As seen in the Figure-12, circuit for the simulation of assembly code in the previous part is
constructed. GND object has been taken from "Terminals Mode" part. It is important to mention
that, OSC pins and MCLR pin are left floating. In the simulation, there is no need to add them
however, they should be also used while constructing on breadboard or PCB.
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5)Circuit is constructed, now we need to load our ".hex" file to the PIC and run the simulation.
By double clicking on the PIC16F84A IC on ISIS, a new window will be opened. From this
window, choose your ".hex" file from the directory that you have created in part one. In Figure-
13, ".hex" file is added and clock frequency of the IC is set to 20MHz.After setting these, press

"OK" button.
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6) Program is set up on IC. Final step is to run the simulation. Click play button and see the
result, Figure-14.
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