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Project Wizard - ChUsers\PublichcecCCS\dayd_code\main.cospjt >
Eile Help
) *  Options  Code
Peripherals
General
snalog Device
Family: |P|c1s V| [] Debug Code
Communications - .
Device: | FIC18LF4620 v| Fixed Compiler Version: | None v
3P
Clock
Drivers Oscillator Type: ‘Cr:.rstal v| Use USE Low Speed
Crystal Clock Speed: ‘ 2u| |[.1Hz V| Use USB Full Speed
Header Files )
CPU Clock Speed: | 20| [MHz |5 MPS Clock Out
High/Low Voltage
WDOT
Interrupts E— . .
[ JEnabied WOT Reset B
Ehabies 4ms 4098 me
I#0 Pins Check any of the - P —
following to restart =m 192 ms
WOT during calls to: 16 ms 16384 ms
Timers (-2 5 g AR e
[] gete() and foetc() = ms =fEsms
Ti 5 54 ms 65536 ms
imers 3-u i )
. [1i2c_reads) 128 ms 131072 ms
[ Delay Functions 256 me
LCD (Internal) h
Reset: 4.0 ms 512 me
LCD (External) 1024 ms
2048 ms
Capacitive Touch
RTCC
CCPNref v 9
Chip: PIC18LF4520  Frequency: 20,000,000 Create Project Cancel
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Define the Analog Pins

Project Wizard - ChUsers\PublichcecCCS\dayd_code\main.cospjt >
Eile Help
) *  Options  Code
Peripherals
Analog Input
CI Mone Range VrefL-\WrefH ~
Communications (O ADA1A2A3ASEDET E2 B2 B3 B1 B4 BO
(O ADA1AZA3ASEOET E2 B2 B3 B1 B4 Units: 0-1023 "
=P () ADA1AZA3ASEDET EZ B2 B3 B4
:.
D ADA1AZAIASEDET EZ2B2 B3 Internal RC Clock »
Drivers D ADA1AZAIASEDET EZ2B2
O ADA1AZA3ASEDET E2 —
Header Files () ADA1AZ A3AS EO E1 sEoEE s
() ADATAZA3ASED
High/Low Vaoltage CI ADATAZAZAS
() mDA1AZAS
Interrupts () ADATAZ
@A0AT
IiD Pins ) A
Timers -2
Timers 3-up
LCD (Internal)
LCD (External)
Capacitive Touch
RTCC
CCPNref v 10
Chip: PIC18LF4520  Frequency: 20,000,000 Create Project Cancel
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Configure the UART
Project Wizard - C\Users\PublichcecCCS\day2_code\main.ccspjt -
File Help
) A Opliong  Code
Peripherals
Communications
Analog RS-232

Use RS-232

PortCount  |pszaze o Baud: 115200 []invert

(OB

] Float_high
SF Type: Parity: None L Pt
iz [JEerrors
e O3 UART1 w Transmit Pin: | C6 External interrupt
(4 Standard Receive Pin: C7
Header Files @ Rezaz i
ORsazs [JEnable Fin: |Mone Mone

High/Low Voltage Bits:
[] Restart WDT on RS232

Interrupis Stream: PORTA1 10

10 Pins 2C

Use [2C [] Restart WDT on 12C
Timers 0-2 ® Waster

SDA: D4 w () Slave []Force Hardware
Timers 3-up SCL: D5

e (®) Fast
Sl

LCD {Internal) O o
LCD (External)
Capacitive Touch
RTCC
CCPMref Y] !

Chip: PIC18LF4520  Freguency: 20,000,000 Create Project Cancel
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Project Wizard - ChUsers\PublichcecCCS\dayd_code\main.cospjt >
Eile Help
) *  Options  Code
Peripherals
SPI
Analog Port Count: 1 PORT 1 w
Communications Pin Az=signments Timing Settings
[+] Use hardware Baud V| |r.1ﬂster V|
3P
SPH Baud D Mode 0w
Diri )
e CLK pin c3 High time(us) |0 Bits
Header Files 0Q pin C5 Low time(us) 0 Load active Low
Dl pin 4 .
High/Low Voltage ¢ Enable active |Low
Enable del } |0
nable delay(ms) First bit =
Interrupts Enakle Fin cz w Data holdims) 0

Sample Count 1

T Diagnostic Pin Mone Stream I:I

Load Pin None
Timers -2
Timers 3-up
C2=
LCD (Internal)
C3=
LCD (External)
4= XJ?X:EX:EXMXBX:QXMXJJ
Capacitive Touch
C5= XJ?XEX)SXHXBXJZXJIXII
RTCC
CCPNref w 12

Chip: PIC18LF4520  Frequency: 20,000,000 Create Project Cancel
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Define the Email Variables

Project Wizard - Ch\Users\PublichcecCCSday2_codeimain.cospjt >
Eile Help

=P A Oplions  Code

Drivers TCRIP

Header Files

Network Interface | ENCZ8J60 Ethernet o My Hostname |CEC_HustNﬂm& |

WMAC Address EI

High/Low Voltage

Interrupts )
SP| Settings
) SPlInterface Port | 1 e SCKPin | C3
10 Pins
Re=et Fin C1 R Dl Fin C4
Ti 0-2
1mers Chip SelectPin €2 ~| DOPn G5
Timers 3-up
IP E-mail HTTP Server HTTP Client Telnet Server WIFI  Misc
LCD (Internal} E-mail
LCD (External) Source Address |fred@edtp.cum | Server Port 25
Capacitive Touch Destination Address |th erealfredeady@gmail. com |
Server Hostname or IP address |srrrtp.spiderhust.cum |
RTCC
Server Username (Optional) |fred@edtp.cum |
CCPMVref Server Password (Optional) |:-c:m-c:-c |
Comparator Email Subject |CEC CCS C Email Test |
Email Body |Eﬂs‘,f TCP/P messaging using the CCS C Compiler |
UsB

TCRIP

w 13

Chip: PIC18LF4620  Freguency: 20,000,000 Create Project Cancel
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Set and Expose the Fuses and Create the Project

Project Wizard - C\Users\PublichcecCCS\dayd_code\main.cospjt

Eile Help

Timers -2
Timers 3-up
LCD (Internal)
LCD (External)
Capacitive Touch
RTCC
CCPNref
Comparator
UsSBE

TCRIP
MODBus
CAMBus

Bootloader

Advanced

Options

*  Options  Code

Fuses
Include Fuses

[]Fail-safe clock menitor enabled
[Jinternal External Switch Over mode enabled:
[]Power Up Timer

Mo brownout reset e

Brownout reset at 2.1V ~

PORTB pins are configured as analog input channels on RESET
Timer1 configured for low-power operation

Master Clear pin enabled

[] stack fullunderflows will cause reset

|:| Low Voltage Programming on B3(PIC16) or BS{PIC18)

[] Extended =et extension and Indexed Addressing mode enabled
[] Code protected from reads

[] Boot Block Code Protected

[] bata EEPROM Code Protected

|:| Program Memory Write Protected

|:| Configuration registers write protected

[[] Boot block write protected

[]Data EEPROM write protected

|:| Memaory protected from table reads

[] Boot block protected from table reads

Fuses
W

Chip: PIC18LF45820  Freguency: 20,000,000

Create Project

Cancel
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#include <18LFU620.h>
#tdevice ADC=10

/*

TCP/IP Stack enabled.

Many TCP/IP configuration settings (servers enabled, ports used,
etc) are defined in TCPIPConfig.h.

Many hardware configuration settings (SPI port and GPIO pins used)
are defined in HardwareProfile.h.

*/
#include "tcpip/pl8cxxx.h"

roo B [
#FUSES NOWDT //No Watch Dog Timer : :
#FUSES NOBROWNOUT //No brownout reset g Y
#FUSES BORV21 //Brownout reset at 2.1V w01 B [
#FUSES PBADEN //PORTB pins are configured as analog input channels on RESET |
#FUSES LPT10SC //Timerl configured for low-power operation N : LED2 "2
#FUSES MCLR //Master Clear pin enabled ."E
#FUSES NOPROTECT //Code not protected from reading R
#FUSES NOWRT //Program memory not write protected e e
#FUSES NOEBTR //Memory not protected from table reads l”E]

#use delay(crystal=20MHz)

#use FIXED_IO(C D_outputs=PIN_D3,PIN_D2,PIN_D1,PIN_DO )
#define btnBl PIN_B1

#define ledO@_ORG_DO PIN_DO

#define ledl_BLU_D1 PIN_D1

#define led2_RED_D2 PIN_D2

#define led3_GRN_D3 PIN_D3

#use rs232(baud=115200,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=8,stream=PORT1)
#use i2c(Master,Fast,sda=PIN_Du4,scl=PIN_D5)



ttdefine

#tinclude
#tinclude
#tinclude
#tinclude

typedef
{

BYTE
BYTE
WORD
WORD
} TCPSoc

#if TCP_
TCPSo

{
#i

#e
#i

#e
#i

#e
#i

#e
}
ttelse
t#tunde
ttdefi
TCPSo
{

i
ttendif

{T

#tinclude
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MINCa,b) (Ca >b) ? b : a)

<stdint.h>
"tcpip/StackTsk2.h"
"tcpip/TCPIPConfig.h"
"tcpip/HardwareProfile.h"
IP E-mail  HTTP Server HTTP Client Telnet Server WIFI

E-mail

struct

vSocketPurpose;
vMemoryMedium;
wTXBufferSize; Source Address | fred@edtp.com
wRXBufferSize;
ketInitializer_t;

Destination Address |therealfredeady@gmail. com

CONFIGURATION > O

cketInitializer_t TCPSocketInitializer[TCP_CONFIGURATION] = Server Hostname or IF address | smip.spiderhost.com

f defined(STACK_USE_CCS_HTTP2_SERVER) Server Username (Optionaly | fredi@edtp.com

{TCP_PURPOSE_HTTP_SERVER, TCP_ETH_RAM, STACK_CCS_HTTP2_SERVER_TX_SIZE, STACK_CCS_HTTP2_SERVER_RX_SIZE},

ndif Server Password (Optional) |xoooo
f defined(STACK_USE_SMTP_CLIENT)

néIEP_PURPOSE_DEFAULT' TCP_ETH_RAM, STACK_CCS_SMTP_TX_SIZE, STACK_CCS_SMTP_RX_SIZE}, Email Subject CEC CCS C Email Test

£ defined(STACK_USE_MY_TELNET_SERVER) _ — :
{TCP_PURPOSE_TELNET, TCP_ETH_RAM, STACK_MY_TELNET_SERVER_TX_SIZE, STACK_MY_TELNET_SERVER_RX_SIZE}, Email Body  |Easy TCP/IP messaging using the CCS C Compiler

ndif
f defined(STACK_USE_CCS_HTTP_CLIENT)

{TCP_PURPOSE_GENERIC_TCP_CLIENT, TCP_ETH_RAM, STACK_MY_HTTPC_TX_SIZE, STACK_MY_HTTPC_RX_SIZE},
ndif

f TCP_CONFIGURATION
ne TCP_CONFIGURATION 1
cketInitializer_t TCPSocketInitializer[TCP_CONFIGURATION] =
CP_PURPOSE_DEFAULT, TCP_ETH_RAM, 250, 250}
16

"tcpip/StackTsk2.c"

Misc

Sery



PIC Microcontroller Embedded Development Using the CCS PIC MCU C Compiler

Continuing
Education

Sponsored By
Center

TCPIPconfig.h

Project Wizard - C:\Users\Public\cecCCS\day2_code\main.ccspjt *
#ifndef __TCPIPCONFIG_H File Help |
#define __TCPIPCONFIG_H = A optons case
#include "GenericTypeDefs.h" Header Files

#include "Compiler.h"

#define
#define
#define

//Email
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

STACK_USE_ICMP_SERVER
STACK_USE_TCP
STACK_USE_DHCP_CLIENT

Options

STACK_USE_DNS
STACK_USE_SMTP_CLIENT
STACK_USE_SMTP
STACK_CCS_SMTP_TX_SIZE
STACK_CCS_SMTP_RX_SIZE
EMAIL_PORT
EMAIL_SERVER

EMAIL_TO

EMAIL_FROM
EMAIL_SUBJECT
EMAIL_BODY

EMAIL_CC

EMAIL_BCC
EMAIL_OTHERHEADERS
SMTP_AUTH
EMAIL_USERNAME
EMAIL_PASSWORD

(|

250

250

(25u)

"smtp.spiderhost.com"
"therealfredeady@gmail.com"
"fred@edtp.com"

"CEC CCS C Email Test"

High/Low Voltage
Interrupts

0 Pins

Timers 0-2
Timers 3-up

LCD {Internal)
LCD (External}
Capacitive Touch
RTCC

CCPMNref
Comparator

USE

TCPIP

v

Chip:

Network Interface | ENC28J50 Ethernet ~ WMy Hostname |CEC_HustName |
e ][] 20 ] 2] ]
SPI Settings
SPlInterface Port |1 ~ SCKPin | C3
Reset Fin c1 ~ Dl Pin c4

Chip Select Pin cz ~ DO Pin C5

P E-mail HTTP Server HTTP Client Telnet Server WIFI  Misc

E-mail

Source Address | fredi@edtp.com |

Server Port

Destination Address |th erealfredeady@gmail. com |

Server Hostname or IP address |5n1tp.5piderh05t.cum

Server Username (Opticnal) | fred@edtp.com

Server Password (Optional) |xxxxx

Email Subject |CEC CCS C Email Test

Email Body |Easy TCP/IP messaging using the CCS C Compiler |

PIC18LF4820  Freguency: 20,000,000 Create Project Cancel

"Easy TCP/IP messaging using the CCS C Compiler\r\n.\r\n"

1
"fred@edtp.com"
"XXXXX"

17




#define

#define
#define
#define
#define
#define
#define
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MY_DEFAULT_HOST_NAME

MY_DEFAULT_MAC_BYTE1
MY_DEFAULT_MAC_BYTE2
MY_DEFAULT_MAC_BYTE3
MY_DEFAULT_MAC_BYTEL
MY_DEFAULT_MAC_BYTES
MY_DEFAULT_MAC_BYTEG6

Sponsored By

TCPIPconfig.h

"CEC_HostName"

(0x0)

(0x20)
(0x30)
(Oxuo)
(0x50)
(0x60)

Project Wizard - C\Users\Public\cecCCS\day2_code\main.cospjt

File Help
SPI #  Options  Code
Drivers TCRip
Header Files
Network Interface | ENCZ8J60 Ethernset ~ My Hostname |CEC_HustName |
HighiLow Voltage
uscasasss [ 0][28][30] ] 1]
Interrupts .
SPl Settings
i SPlInterface Port |1 w SCKPin |C3
110 Pins
Reset Fin C1 LY D Pin C4
Ti 0-2
imers ChipSelectPin  |€2  ~| DOPn |CS
Timers 3-up
P E-mail HTTP Server HTTP Client TelnetServer WIFI  Misc
LCD (Internal) E-mail
LCD (External) Source Address |fred@edtp.cum | Server Port
Capacitive Touch Destination Address |th&r&ﬂIfred&ady@gmﬂil.cum |
Server Hostname or IP address |sn1tp.spiderhust.cum |
RTCC
Server Username (Optional) |fred@_edtp.cum |
CCPVret Server Password (Optional) |x:-c:oo: |
Comparatar Email Subject |CEC CCS C Email Test |
Email Body |Eﬂsy TCP/IP messaging using the CCS C Compiler |
UsB

TCRIP

L

Chip: PIC18LF4820  Freguency: 20,000,000 Create Project Cancel

18




PIC Microcontroller Embedded Development Using the CCS PIC MCU C Compiler

Continuing —
Education Sponsored By { f g ' /' ]
Center L corporarion @ y

Send Email Code

void EmailNow(void)

{
if (!SMTPBeginUsage())
{
SMTPEndUsage();
SMTPBeginUsage();
}
EmailInit();
SMTPSendMail();
}

19
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Main Send Email Application Code

void main()

{

setup_adc_ports(ANO_TO_AN1, VREF_VREF);
setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_8); E—— T 3 TR
= - L I by (O "‘""L"‘ntamm““
IPAddressInit(); B oy 2=
EmailInit();
TickInit();
enable_interrupts(GLOBAL);
StackInit();

NI

B

while(TRUE)
{

// TCP/IP code
StackTask();

StackApplications();

/*TODO: Add logic for calling EmailNow(). The EmailNow() function
starts the SMTP state machine and sends the email. EmailNow() can

be called, for example, on a pushbutton press or a timer event. x/
if(!input(btnBl))

{
delay_ms(10);
if(!input(btnBl))
{
EmailNow();
while(!input(btnB1));
delay_ms(2000);

}
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Compile the Application Code

5 CC5C Compiler - O X

m Edit Search Options Compile View Tools Debug Document User Toolbar &

£ Compile arget , £ C/ASM List @
| PIC18LF462 v| " o /
p» ~ Y Rebuild

Build Build & Run & Clean |PCH 16 bit v| Progran "‘
Compile Compiler G |
< Fies ? 8 % | (54 maine |Epmamn)G Ao S ) a8
a TR =il 74 -
H-lG & » g O [#[= I’l}lll}[llllll Iﬂr "5115
= i 75 |EH void IPAddre I . .
T . Eg StackTsk.c A 76 1 _ . . A
E [ stadkTska.c 77 AppConfig ED Technical Publications, Fred Eady
< T(;I:.c 78 DHCPEnabl
§ Tick.c 79 - =
e - e .. Project:
~ ] TCPIP Stack 81 MY_MAC_BY : i
-[El ARP. 82 MY MAC BY C:\Users\Public\cecCC S\day2_codeimain
-1 Delay.h 83 MY_MAC_BY
~fFj DHCP.h 84 MY_MAC_BY
-} DNS.h 85 MY_MAC_BY
~Fi Encasago.h 86 w_uc_svl] Complete, No Errors
--[El Helpers.h a7 1 - -
-} 1cMP.h - : ; ;
E: Ph 88 ) . Files: 49, Statements: 3932, Time: 4 Sec, Lines: 4126
- MACh - 5‘{{"“ main() Output files: ERR HEX SYM LST COF CCSPJT TRE STA
El smTTlhh . a1 setup_adc
I b SPIFlash. 92 setup_adc
-fE} SPIRAM.h a3 P- RAM: mmm | 22%
E: SedTsch 04 Ipaddressf ROM: 69%
~h TCP. as EmailInit :
- TePP 2 TiekInit( www.ccsinfo.com
E‘ Tick.h 97 enable_in
~Fhuorh T StackTnit(); v
--[El ¥EEPROM.h
17 Cutput W || 74:1 Insert Pjt: main C:\Users\Public\cecCCS\day2_code\mainc |
En >33 Wiaring 215 "Chlsers\PublichcecCCS\day2_codehtopipiStackT sk2.c" Line 438(5,19): Undefined identifier STACK_USE_Ww/IFI ~ m
»r> Wamning 215 "CAUzers\PublichcecCCS\dayZ_codehtopiphStackT skZ.c" Line 449(5,19); Undefined identifier STACK_USE_*WIF| .
>»x Waring 215 "CAJsers\PublichcecCCs \day?_codedtcpiphStackT sk2.c" Line 828(5.19): Undefined identifier STACK_USE_WIFI RAM:
>33 Warning 215 "Chlserst\PublichcecCCS\day2_codehtopipiStackT sk2.c" Line 848(5,19): Undefined identifier STACK_USE_Ww/IFI _ 22% ]
»r» Warning 203 "CAUzers\PublichcecCCS dayZ_codetmain.c'' Line 107(1,1); Condition alwaps TRUE

Memaory uzage: ROM=E3%  Rab=17%-22%
O Erors, 22%Warmings.

Build Successful

CC5L0AD: Connecting

CCSLOAD: Prograrming PICTSLF4E20

CCSLOAD: Programming Complete

CCSLOAD: Target Running at 15:49

ROM
21

Memory Use

Qutput

&3 Compiler | #%Find |
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Run the Application Code

« B O W B O & m

CEC CCS C Email Test D inbox

o fred@edtp.com
to me -

Easy TCP/IP messaging using the CCS C Compiler

| % Reply || * Forward |

C
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void main()

{
setup_adc_ports(ANO_TO_AN1, VREF_VREF);

setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_8);
set_adc_channel(0);

IPAddressInit(); %
TickInit(Q); i 3l
enable_interrupts(GLOBAL); N 5 = -*"h+ﬁnd%§4ns ‘
StackInit(); L —— —

g_MyTelnetSock = TCPOpen(®, TCP_OPEN_SERVER, TELNET_PORT, TCP_PURPOSE_TELNET);

while(TRUE)
{

// TCP/IP code
StackTask();
StackApplications();
MyTelnetTask();
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Telnet Task

#include <main.h>

TCP_SOCKET g_MyTelnetSock;

long adcVal;
float conVal = 0.002443793; T 192.168.1.93 - Tera Term VT - O X
unsigned int8 potVal[16]; File Edit Setup Control Windew Help

unsigned int8 bufSpace;

void MyTelnetTask(void)
{
if (!TCPIsConnected(g_MyTelnetSock))
return,;
/* TODO: use TCPIsGetReady(g_MyTelnetSock) to determine
if we have received any data, and if we have then use
TCPGet() or TCPGetArray() to read that data.*/
/* TODO: if you want to send data, first check to see
how much TX buffer is available with
TCPIsPutReady(g_MyTelnetSock) and then use TCPPut() or
TCPPutArray() to send data being careful to not send
more data than TCPIsPutReady() told us was available.*/
adcVal = read_adc();
sprintf(potVal, "VDC = %f\r\n",adcValxconVal);
output_low(ledDO);
bufSpace = TCPIsPutReady(g_MyTelnetSock);
if(bufSpace >= sizeof(potval))
TCPPutArray(g_MyTelnetSock,potVal,sizeof(potVval));
delay_ms(2000);

a.
a.
L
L
2.
2.
2.
L
2.
2.
2.
2.
L
2.
2.
2.
2.
L
2.
2.
2.
L
L
2.
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MORE TO COME..
S B W, o T

Thank you for attending!!! B

Please consider the resources below:

e ccsinfo.com

« CCS C Compiler Manual

» Master and Command C for PIC MCU (PDF)
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