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= Create a PIC18F45K50 Project
= Write the Application Code
= Compile and Run the Application Code
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PIC18F45K50 Hardware
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Choose the PIC and Specify the CPU Clock Speed

Project Wizard - C\Users\PublichcecCCS\day1_codevmain.cospijt

File Help

Pernpherals
Analog
Communications
3P

Drivers

Header Files
High/Low Voltage
Interrupts

110 Pins

Timers 0-2
Timers 3-up

LCD (Internal)
LCD (External)
Capacitive Touch
RTCC

CCPMNref

A (Opliong  code

General
Device
Family: |p|c1s v| [] Debug Code
Device: |P|c1 BF45KE0 v| Fixed Compiler Version: | Mone
Clock
Oscillator Type: |Cr',rstal v‘ []Use USB Low Speed
Crystal Clock Speed: | 15| MHz V‘ [] use USB Full Speed
CPU Clock Speed: | 16] [MHz |4 mPs Clock Out
WOT
s WDT Reset
D:" : 4 ms 4096 ms
Check any of the P P
following to restart s mE f182ms
WOT during calls to: 16 ms 16384 ms
5 32768 ms
[] geter) and fgetel) =M= e
64 ms 65535 ms
i2c_read()
[i2e read) 128 me 131072 ms
[] pelay Functions 256 ma
Reset: 4.0 ms 512 ms
1024 m=
2043 ms
W
Chip: PIC13F45K50  Freguency: 16,000,000 Create Project

Cancel

Sponsored By
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Project Wizard - ChUsers\PublichcecCCS\day1_codemain.cospjt >
Eile Help
) A Oplions  Code
Peripherals
Analog Input
.
Analog Pins Range 0-Vdd -
Communications i? % Ei
[] a2 0 s Units: 0-1023 v
=P [] a3 []cr
[]as (] Do Internal RC Clock -
Dirivers [ Eo ] o
[] E1 []Dz P
HeaderFiles D E2 D 03 Acquisition time: 1.6 us  ~
ez [] D4
High/Low Voltage L] 83 []os
[ B1 ] os
it . []e4 ] o7
nterrup [] 8o [ Al
[Jes
10 Pins [Jcz
[Qca
Timers 0-2
Timers 3-up
LCD (Internal)
LCD (External)
Capacitive Touch
RTCC
CCPref v 7
Chip: PIC18F45KS0  Freguency: 16,000,000 Create Project Cancel
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Peek at the ADC Setup Code
Project Wizard - C\Users\PublichcecCC5\day1_code\main.ccspit *
File Help

*  QOptions Code

Peripherals

Inserted into .c file in main():
setup_adc_ports(sAND, WSS _WDD);

ErmmTEnrrTa setup_adc(ADC_CLOCK_INTERMAL | ADC_TAD_MUL_B8);

P

Drivers

Header Files
High/Low Voltage
Interrupts

110 Pins

Timers (-2
Timers 3-up

LCD (Internal)
LCD (External)
Capacitive Touch

RTCC

CCPMref " 8

Chip: PIC18F45K50  Frequency: 16,000,000 Create Project Cancel
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Configure the UART

Project Wizard - C\Users\PublichcecCC5\day1_codeimain.ccspjt >
Eile Help
) A QOptions  Code
Peripherals
Communications
Analog RS-232
Use R5-232
PortCount |psoazs . Baud: 9500 []invert
@1 .
Float_high
=P Tipe: Parity: None O -
Oz [JErrors
i3 LART w Transmit Pin: C6 External interrupt
Drivers
(4 Standard Receive Pin. | 7
Header Files @' RS232 )
[]Enable Fin: |MNone MNone
() R=485
Highi/Low Vaoltage Bits: & w 0
[] Restart WDT on RS232 -
Interrupts Stream: PORTA 10
IO Pins 2c
[Juseec ) Restart WDT on 2C
Timers 0-2 Master
i Slave Force Hardware
Timers 3-up Mone
Fast
Slow
LCD (Internal)
LCD (External)
Capacitive Touch
RTCC
CCPVref e 9
Chip: PIC18F45K50 | Freguency: 16,000,000 Create Project Cancel
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Peek at the UART Initialization Code
Project Wizard - Ci\Users\Public\cecCCS\day1_code\main.ccspjt >
File Help
) *  Options Code
Peripherals
Inserted into _h file:
Analog
#use rz232(baud=9500, parity=N xmit=PIN_C8&, rcw=PIN_CT bits=8 stream=PORT1)
SRl
Drivers

Header Files
High/Low Voltage
Interrupts

1D Pins

Timers (-2
Timers 3-up

LCD (Internal)
LCD (External)
Capacitive Touch
RTCC

CCPNref e 10

Chip: PIC18F45KE0  Freguency: 16,000,000 Create Project Cancel
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Project Wizard - ChUsers\PublichcecCCS\day1_code\main.cospjt >
Eile Help
i *  Options  Code
Peripherals
VO Pins
Analog L
Port C
- PN_CO |Mone w | Name:
Communications
PIN_C1 MNone we | Name:
SPI PN_CZ |Mone W | Name:
PN_CE |(RS232#1 XMIT Mame:
Drivers PN_C7 |(RS232#1 RCV Name:
Header Files
Port O
HighiLow Voltage PIN_D0  [MNone we | Mame:
PIN_D1  [None we | Name:
Interrupts PIN_D2 [Mone + | Name:
PN_D3 |Mone w | Mame:
110 Pins
PN_D4 |Mone « | Name:
Timers (-2 PIN_D5  [Mone w | Mame:
PN_DE |Mone w | Name:
Timers 3-up PIN_D7 |Mone w | Mame:
LCD (Internal)
Port E
LCD (External) PIN_ED MNone w | Name:
PIN_E1 MNone w | Name:
Capacitive Touch PIN_EZ [Mone w | Name:
PN_E3 |Mone w | Name:
RTCC -
[]Pullup Resistors -
CCPNref w 17
Chip: PIC18F45K50  Frequency: 16,000,000 Create Project Cancel
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Define the GPIO Pins
Project Wizard - C\Users\PublichcecCCS\day1_codevmain.cospijt >
File Help
A Oplions  Code
High/Low Voltage
'O Pins
Interrupts Port & "
PIN_AD | (&nalog MName:
1o PN_A1 [None | Name:
PIN_AZ [N MName:
Timers (-2 - ene e
PN_A3 |Mone w | Mame:
Timers 3-up PN_A4  |[Input w | Mame: |binAd
PIM_AS | Output w | Mame: |(ledGrnAs
LCD ({Internal) PIN_AE  |None | Hame:
PIN_AT [N MName:
LCD (External) = one hd
Capacitive Touch Port B
PN_BO |Mone w | Mame:
RTCC PIN_B1 None we | Mame:
PN_BZ |Mone we | Mame:
CCPMNref
PN_B3 |Mone we | Mame:
Comparator PIN_B4 |Qutput w | Mame: |ledyelBd
PM_BS |Output « | Mame: |(ledRedBS
LU3B PN_BE |Mone we | Mame:
PIN_BT |Mone we | Mame:
TCRIP
[JPull-up Resistors
MODBus Port ©
PN_CO |Mone w | Name:
CAMNBus
PIN_C1 MNone w | Mame: v
Bootloader A4 12
Chip: PIC18F45K50  Frequency: 16,000,000 Create Project Cancel
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Set and Expose the Fuses

Project Wizard - C\Users\PublichcecCCS\day1_code\rmain.cospjt >
Eile Help
Timers 0-2 ~ | Options  Code
Timers 3-up Fuses
Include Fuses
LCD {Internal) ~
Primary clock is system clock when scs=00 ~

LCD (External)
[] Fail-safe clock monitor enabled

Capacitive Touch |:| Internal External Switch Owver mode enabled
[] Power Up Timer

RTCC
No brownout reset w

LhanE Brownout reset at 1.9V w
Comparator [] Low-Power Brownout reset is enabled

PORTB ping are configured as analog input channels on RESET
- T3 Clock In is on CO v
TCRIP SDO iz on RB3 e

| Master Clear pin enabled
MODBus 2

[] stack fullunderflow will cause reset
CAMNBus |:| Low Voltage Programming on B3(PIC16) or BS({PIC18)

[[] Extended set extenszion and Indexed Addressing mode enabled
Bootloader |:| Code protected from reads

[[] Boot Block Code Protected
Advanced [] Data EEFROM Code Protected

|:| Program Memory Write Protected
Options

|:| Configuration registers write protected

Fudl [[] Boot block write protected v
= 13

Chip: PIC18F45KS0  Freguency: 16,000,000 Create Project Cancel
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Set and Expose the Fuses and Specify Function Brace Positions

Project Wizard - C\Users\PublichcecCCS\day1_code\rmain.cospjt g
Eile Help
Timers 0-2 ~ Options  Code
. Options
Timers 3-up
Function Generation
LCD {Internal) @ Opening brace on the folowing line
D Opening brace on the same line
LCD (External)
[] Restart WOT during calls to DELAY
Capacitive Touch
One fuse per line with comments
RTCC ) .
[~]i4dd Default Fuses to Header File
CCPMref
Comparator
usB
TCRIP
MODBus
CAMBus
Bootloader
Advanced
Fuses y 14
Chip: PIC18F45KS0  Freguency: 16,000,000 Create Project Cancel
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Expose the Fuses and Create the Project

Project Wizard - C\Users\PublichcecCC5\day1_codeimain.ccspjt

Eile Help

Timers 0-2
Timers 3-up
LCD {Internal)
LCD ({External)
Capacitive Touch
RTCC
CCPNref
Comparator
USBE

TCRIP
MODEBus
CANBus

Bootloader

Advanced

Options

Fuses
W

*  QOptions Code

Inserted into .h file:

#FUSES NOWDT
#FUSES PRIMARY
#FUSES NOBROWNOUT
#FUSES BORV1S
#FUSES PBADEM
#FUSES T3CKCO
#FUSES 5D0OB3
#FUSES MCLR
#FUSES NOPROTECT
#FUSES NOWRT
#FUSES NOEBTR

/Mo Watch Dog Timer

HiPrimary cleck is system clock when scs=00
{MNo brownout reset

HfBrownout reset at 1.9V

{/POHRTH pins are configured as analog input channels on RESET

NT3 Clock In iz on CO

500 is on RB3

IMagter Clear pin enabled

{ICode not protected from reading

/Program memory not write protected

{MMemory not protected from table reads

Chip:

PIC18F45K50

Frequency: 16,000,000 Create Project

15
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#include <18FU5K50.h>
#device ADC=10

#FUSES
#FUSES
#FUSES
#FUSES
#FUSES
#FUSES
#FUSES
#FUSES
#FUSES
#FUSES
#FUSES

#use delay(crystal=16MHz)

NOwWDT
PRIMARY

NOBROWNOUT

BORV19
PBADEN
T3CKCO
SDOB3
MCLR

NOPROTECT

NOWRT
NOEBTR

PIC Microcontroller Embedded Development Using the CCS PIC MCU C Compiler

Sponsored By

//No Watch Dog Timer

//Primary clock is system clock when scs=00
//No brownout reset

//Brownout reset at 1.9V

//PORTB pins are configured as analog input channels on RESET
//T3 Clock In is on CO

//SDO is on RB3

//Master Clear pin enabled

//Code not protected from reading

//Program memory not write protected
//Memory not protected from table reads

#use FIXED_IO(C A_outputs=PIN_A5 )
#use FIXED_IO(C B_outputs=PIN_B5,PIN_BU )

#define
#define
#define
#define

btnAd

PIN_A4

ledGrnA5 PIN_A5
ledYelB4 PIN_B4
ledRedB5 PIN_B5

#use rs232(baud=9600,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=8,stream=PORT1)

16
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Initialization Code

#include <main.h>

unsigned int8 biteln;
unsigned intl btnPressed;
long adcVal;

float conVal = 0.004887586;

void main()

{

setup_adc_ports(sAN@, VSS_VDD); §
setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_8); =
set_adc_channel(0); [
btnPressed = 0;
output_high(ledRedB5);
output_high(ledYelBd);
output_high(ledGrnA5);
printf("ALL LEDS = OFF\r\n");

e

17
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Button Sense Code

while(TRUE)
{

biteIn = input(btnAd);

if(biteIn == 0)

{
delay_ms(10);
biteIn = input(btnAd);
if(biteIn == 0)

{
printf("Button is depressed..\r\n");
btnPressed = 1;

}

do

{

biteIn = input(btnAd);
if(biteIn == 1)

{
delay_ms(10);
biteIn = input(btnAd);
if(biteIn == 1)
{
btnPressed = 0;
printf("Button is released..\r\n");
}
}

}while(btnPressed == 1);
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Analog-to-Digital Code

long adcVal;
float conVal = 0.004887586;

adcVal = read_adc();
printf("adcvVal = 0x%LX -> %lud\r\n",adcVal,adcVal);
printf("adc voltage = %f\r\n",adcVal*conVal);

19
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LED Control Code

if(kbhit())

{

biteIn = getc();
switch(biteIn)
{
case 'R':
output_low(ledRedB5);
output_high(ledYelBd);
output_high(ledGrnA5);
printf("RED LED = ON\r\n");
break;
case 'Y':
output_high(ledRedB5);
output_low(ledYelBU);
output_high(ledGrnA5);
printf("YELLOW LED = ON\r\n");
break;
case 'G':
output_high(ledRedB5);
output_high(ledYelBd);
output_low(ledGrnAS5);
printf("GREEN LED = ON\r\n");
break;
default:
output_high(ledRedB5);
output_high(ledYelBd);
output_high(ledGrnA5);
printf("Invalid Character Received -> All LEDS
break;

Sponsored By
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Compile the Application Code

5 CCSC Compiler - O X
m Edit Search Options Compile View Tools Debug Document User Toolbar 2]
&5 Compile Target £ C/ASM List J
i =eme |PIC1BF45K50 V| " \Hz 1 = Qz
b > Rebuild | |
. . PCH 16 bit “
Build Build & Run i Clean Progran .'-
Compile Compiler G
[“] Files ? B X (= mainc | = mainn | “' a8
d-IGenBOEE : PCH Compiler va.11o °
E'.P v <l main 3 unsigned int8 . . .
- vﬂ So.urce ) 4 unsigned intl ED TECI"IHICE| Put'l":atlnns, FrEd Eat:i-lpIr
§ OV wg mam 5 long adcVal;
=g main.c 3 float conval P i t-
o ok § roject:
hd --'-1__] Devices 8 |3 void 3 . n
: N - i C:\Users\Public\cecCC S\day1_code\main
(] Output 16 setup_ade
~ -] Documentation 11 setup_ade(
B main MNotes. txt 12 set_ade ch
13 ptnrressedl  COMplete, No Errors
14 output_hig
15 cutput_hig Files: 3, Statements: 57, Time: 1 Sec, Lines: 1101
15 output_hig Output files: ERR HEX S5YM LST COF CCSPJT TRE STA
17 printf (™AL
18
15 |8 while(TRUE .
- ¢ RAM: [I | 2%
2 bitern i ROM: [ | 6%
22 B if(bite :
3 : www.ccsinfo.com
24 del s N— .
25 l;ite;n = input(btnA4); o
1:13 Insert Pjt: main C:\Users\Public\cecCCS\day1_codeimainc |
E:, Compiling C:\UsersyPublichcecCCSYWdawl _codetmain on 09-4pr-23 at 12:39 E:!
Memary uzage: ROM=E% RAM=1%-2% .
OEmors, 0'Warnings. RAM:
Build Successful [l 2% l
CC5LO0AD: Connecting
CCSL0AD: Unable ta connect o
w
2 ROM:
s |
0 6%
E 21
L1}
= 3
-
g £ Compiler | g% Find
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Run the Application Code

¢ Serial Input/Output Monitar — x

File Edit | View | Configuration

& ssa § Hex I:a xﬁ ' @ Ribbon

ASCII S B¢ HEX S e . C . e
B ASCll Send || S HEXSend | jine Status | Clear Terminal lay p o

ALL LEDS
YELLOW LED

41 4C 4C 20 4C 45 44 53 20 3D 20 4F 46 46 0D 0A
59 45 4C 4C 4F 57 20 4C 45 44 20 3D 20 4F 4E 0D OA

@DCcD S @CTS @RXD @Ring @TXD @Error @ Break

Disconnect
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@ Serial Input/Output Monitor

File Edit | View | Configuration

& ~sa 9 Hex I:a - @ Ribbon

! ASCIISend | S HEXSend | o poee Clear Terminal Co isplay o e
Inp utput Y in ans ools Menu Style

ALL LEDS = OFF

YELLCW LED = ON

Button is depressed..

Button is released..

adcVal = 0x0244 -> 580d

adc voltage = 2.83

63 56 61 6C 20 3D 20 30 78 2 34 4 20 2D 3E 20 35 38 30 64 0D OA
63 20 76 6F 6C 74 61 67 65 2 2 ZE 38 33 0D 0OA

@RXD @Ring @ @Error @ Break

Disconnect
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Run the Application Cog:le

@ Serial Input/Output Monitor — O =

File Edit | View | Configuration

& asa 3 Hex I:a - ‘@ Ribbon
B ssciisend | 5 HEXse _ i - =i © s
t/C . in ons Tools

Menu

YELLCW LED =

Button is depressed..

Button is released..

adcVal = 0x0244 -> 580d

adec wvoltage = 2.83

Invalid Character Receiwved -> All LEDS = OFF

49 6E 76 61 6C 69 64 20 43 68 61 72 61 63 74 65 72 20 52 65 63 65 69 76 65 64 20 2D 3E 20 41 6C 6C 20 4C 45 44 53 20 3D 20
4F 46 46 0D 0A

ASCII

@RXD @Ring @TX @Error @ Break

Disconnect
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MORE TO COME..
Thank you for attending!!!

Please consider the resources below:

« ccsinfo.com
 CCS C Compiler Manual
« Master and Command C for PIC MCU (PDF)
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