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MPLAB | DHTech PI

1. “Project - Select Language Toolsuite”
HI-TECH PICC

. C:\HT-PIC

‘Select Language Toolsuite

drange

IZ18 Toolsuite

Location

CAHT-FICABIMAFICT
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MPLAB | DHTech PI

2. “Project - Set Language Tool Locations”
HI-TECH PICC MPLAB IDE

=  C:\HT-PIC\BIN\PICC.exe
"Set Language Tool Locations X

Fegistered Toaols
- HI-TECH BICC Toolsuite
- Executahk
HI-TECH Assembler (pice
HI-TECH C C iler (pi

Help |
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PI CC ( )

o Hi-Tech
» PICC - command line driver (CLD)
- CLD
v : MPLAB IDE
» HPDPIC - Hi-Tech IDE
e PICC
@
o C — C
o - .as

HI-TECH PICC-16 C Compiler Workshop 7 M|CROCH|p



PI CC ( )

e PICC

+ Relocatable object files — .0Dj
o Library files — dib

e Hi-Tech PICC ANSIC

HI-TECH PICC-16 C Compiler Workshop 8 MlCROCHlP



PI CC ()
e Hi-Tech PICC

¢ CPP - The pre-processor

>

¢ P1-The parser

>

©2003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 9 MlCROCHlP



P| CC ()

¢ CGPIC - The code generator
>

¢ ASPIC - The assembler

>
(Relocatable object file)

¢ HLINK - The linker
> RAM
>

HI-TECH PICC-16 C Compiler Workshop 10 M|CROCH|p



PI CC ()

¢ OBJTOHEX - The output file converter
> Hex
¢ CROMWELL - The re-formatter

>

HI-TECH PICC-16 C Compiler Workshop 11 M|CRQCH|D



()

Ast
files
h

files e
HIES

.sdb

files

ani | .as
HIES HIES
Chip Infofile o

(\L1B\picinfo.ini)



()

files
C as .0bj dib -asmlist
(generate asm listing)

-c (compile tg ebyj) q .0bj
obj files
files
Run-timefile .map .Sym

-m (map file) / HIES HIIES

Output hex format > .hex
files
dib
HIIES e — MPLAB IDE debug info » | debug
library file HIES

©2003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 13 M|CRQCH|P



H:tTech PI CC
. sl s Hi-Tech PICC  ANSI C
.h Header file C
.as Assembler file |HI-Tech PICC
. . HI-TECH PICC
.0Dbj Obiject file object
b Library file HI-Tech

HI-TECH PICC-16 C Compiler Workshop
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Ist C listing file C source code with line
numbers

map | mapfile _symbol f_md psect relocation
Information

Ist Assembler C source with corresponding

' listing assembler instruction

dp | Symbolic object names and types for

= debug file module

sym | Symbol fle absolute address of program
symbols

© 2003 Microchip Taiwan. All Rights Reserved.
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(SFR)
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o C SFR

o C @ SFR
¢ C
SFR
* PICmicro
header files
> <pic.h>
> PICmicro

Header File

©2003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 17 M|CROCH|p



#ifndef
#define

#include
#endif

#if  defined(_16C432)

#include <picl643x.h>

#endif

#if  defined(_16C52) || defined(_16C54) || defined(_16C54A)
defined(_16C54B) || defined(_16C54C) || defined(_16CR54A)
defined(_16CR54B) || defined(_16CR54C) || defined(_16C55)
defined(_16C55A) || defined(_16C56) || defined(_16C56A)
defined(_16CR56A) || defined(_16C57) || defined(_16C57C)
defined(_16CR57B) || defined(_16CR57C) || defined(_16C58A)
defined(_16C58B) || defined(_16CR58A) || defined(_16CR58B)
defined(_16C58) || defined(_16HV540)
#include  <picl65x.h>

#endif

© 2003 Microchip Taiwan. All Rights Reserved.

_PIC_H
_PIC_H
#if  defined(_12C508)
defined(_12C508A)
defined(_12CE518)
defined(_12C509AG)
defined(_12CR509A)
defined(_ RF509AF)
<pic125xx.h>

=

C. h

? ( C:\HT-PIC\include\pic.h)

|| defined(_12C509) ||\
|| defined(_12C509A) ||\
|| defined(_12CE519) ||\
|| defined(_12C509AF) ||\
|| defined(_RF509AG) ||\

|| defined(_16C433)

HI-TECH PICC-16 C Compiler Workshop
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PI C168xA. h

/*

& Header file for the Microchip

E PIC 16F873A chip P | C 1 6 F 8 7
& PIC 16F874A chip

* PIC 16F876A chip

& PIC 16F877A chip

E Midrange Microcontroller P I C 1 6 8
*/

#if defined(_16F874A) || defined(_16F877A)

#define __PINS 40

#endif

static volatile unsigned char INDF @ 0x00;
static volatile unsigned char TMRO @ 0x01;
static volatile unsigned char PCL @ 0x02;
static volatile unsigned char STATUS @ 0x03;
static unsigned char FSR @ 0x04;
static volatile unsigned char PORTA @ 0x05;
static volatile unsigned char PORTB @ 0xO06;
static volatile unsigned char PORTC @ 0x07;
#ifdef _ PINS 40

static volatile unsigned char PORTD @ 0x08;
static volatile unsigned char PORTE @ 0x09;
#endif

©2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 19 M|CRQCH||D



HiTech PI CC

0 HI-TECH PICC  MPLAB IDE

o Hi-Tech PICC (Project)
> . Labl.c
» Head files : pic.h , config877a.h
PIC17F877A

¢ MPLAB ICD2

HI-TECH PICC-16 C Compiler Workshop 20 M|CRQCH|p



HtTech PI CC

© pi c. h Pl C16 8 Xx
epic.nh ( ma
o ?

e Del ay 1mS 1mS Del avy
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bit
char

unsigned char

short

unsigned short

int

unsigned int

long

unsigned long

float
double

1
8
8
16
16
16
16
32

32
24
24 or 32°

(bits)

A. A char is unsigned by default.
B. A double defaults to 24-bit. Easily changed to 32 bits
within the HPDPIC, PICC command line interface or within

MPLAB-IDE.

Floating point is implemented using the

© 2003 Microchip Taiwan. All Rights Reserved.

boolean

-128 to 127 @

0 to 255

-32768 to 32767
0 to 65535
-32768 to 32767
0 to 65535
-2,147,483,648 to
+2,147,483,647

0 to 4,294,967,925
real

real

32-bit.

HI-TECH PICC-16 C Compiler Workshop
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I .AuUlt-0

2.5t at-iIANSI| - C

3.Gl obal main( )

4 Ext er n
EXxXtern
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1. Consitconst

2. Vol at-r yel ati | e

(vol ati | e)
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1. Persi/i st ent
(startup)

( for exampureearmivheamsddc)t s

2. Bank1, Bank?2- and Bank3
RAM Bank 1,
Bank RAM Bank 3 RAM Bank
RAM Bank O

003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 26 M|CRQCH||D



1 . Absol/l-ut e “ @
addr ess”

vol atile unsigned char PO
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e ( FSR)
(Pl C168xA. H)

[* bank O registers */

static volatile unsigned char INDF @ 0xO00;
static volatile unsigned char TMRO @ 0xO01,;
static volatile unsigned char PCL @ 0x02;
static volatile unsigned char STATUS @ 0x03;

static unsigned char FSR @ 0x04;

[* bank 1 registers */

static unsigned char OPTION @ 0x81,;
static volatile unsigned char TRISA @ 0x85;
static volatile unsigned char TRISB @ 0x86;

static volatile unsigned char TRISC @ 0x87;

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler WOI’kShOp 28



(bit)

Hi-Tech C
( SFR)
( SFR) —Pl C16 8 X
bit
Hi-Tech C
ANSI| C

HI-TECH PICC-16 C Compiler Workshop 29 M|CRQCH|p



(bit)

- ( 8 bits * SFR ) +

Z

static unsigned char STATUS @ 0x03;
static bit ZERO @ (unsigned) & STATUS*8 + 2 ;

PORTARAS
static volatile unsigned char PORTA @ 0x05 ;
static volatile bit RA5 @ (unsigned) & PORTA*8 + 5 ;

chip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 30 M|CRQCH|D



(bit)

e HI-TECHC
(PIC168xA.h)
o ¥ STATUS bits &/
¢ static volatile bit IRP @ (unsigned)&STATUS*8+7,
¢ static volatile bit RP1 @ (unsigned)&STATUS*8+6;
¢ static volatile bit RPO @ (unsigned)&STATUS*8+5;
¢ static volatile bit TO @ (unsigned)&STATUS*8+4,
¢ static volatile bit PD @ (unsigned)&STATUS*8+3;
¢ static volatile bit ZERO @ (unsigned)&STATUS*8+2;
¢ static volatile bit DC @ (unsigned)&STATUS*8+1;
¢ static volatile bit CARRY @ (unsigned)&STATUS*8+0;
© VA :
o If(ZERO) .

©2003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 31 MlCROCHlP



o bit
e Hi-Tech C
Byte
®
bit

static bit Count_Flag ;
static bit Buzzer 1 Flag ;

Buzzer 1 Flag=1;
If (Count_Flag) Count_Flag =0 ;

003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 32 MlCROCHlP



e LCD Functions ( mid lcd.c)

® 6 6 6 o o

void
void
void
void
void

void

L CD

OpenLCD (void) ;
putsLCD( char *) ;

putrsLCD( const char * ) ;
putcLCD( unsigned char ) ;
puthexLCD( unsigned char ) ;

SetCursorLCD( unsigned char , unsigned char ) ;

I

(X.)Y)

HI-TECH PICC-16 C Compiler Workshop
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| / O

lab2.mcp

TS PP C168xA. h F SR
I/ O PortH - Tech PI CC

> | ab2. cC

» mid | cd. c mi d_| cd. h
»cnfig877a. h 16 F877A
& S W2 SW3 L ED
e LCD

Hi-Tech PICC Ex2

Up: 01 Down: FE
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(Structur e:c

®

o

O &

o
. ( )
2

struct struct-name «——

1

type memberl;
type member2;

} variable-name; <

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 36 MICROCHIP



variable-name.memberx ( : )

struct Comm_ protocol

{

Comm_ protocol RAM

char ID[6];

char Data[10];
char Message[20];
unsigned int CRC; 6 Bytes
unsigned char Repeat;

I
| 6Bytes
} Rec_Fram;
-
unsigned char j;
Tfor(J=0;J<20;j++)
{
writeUSART (Rec_Fram.Message[j]); ®
}

©2003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 37 M|CROCH|p



()

1

struct filtered_data {
char Fbandgapl[4];
char Frefhi[4];
char Freflo[4];
char Ftempl[4];
} Fcount;

Fcount.Fbandgap[1l] = 0x34;

“Fbandgap” 0x34

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 38 MICROCHIP



()

-

1 “filtered_data”
struct filtered data *ptr;
ptr = &Fcount;
ptr->Frefhi[0] = 0x87;

“Fcount.Freghi” Ox87

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 39 MICROCHIP



3

struct temp
{ .
Int count;
float freq;
char sign;
Y pwm = {
0x1234,
1850.5,
OxXFF

©2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 40 MlCROCHlP



4

struct control {
char mode;
char state;
char sign;
} drive[3];
“mode”
drive[0].mode = 0x33;

“sign”

drive[2].sign = OxFF;

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler WOI’kShOp
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uni on)

O (union)
> (union)
& (union)
L 4

O
L 4

(Structure)

union union-name <

{
type memberl;
type member?2; <

} variable-name;

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop
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EE tag

Byte[2];

JUC 745 EE_tag 2 Bytes
[ EERandom Read()
Word- [1 intﬂ (1 union”
Bytes[2]; “char”
Y TC_74; “Low-byte”
(1=051<551++) ** EERandomRead()
{ _ >= 0
EE Addr=i1;
TC_74 _Word = EERandomRead(0xAO,EE_Addr);
it ( TC_74_Word >= 0 )
Secu_Code[i]= TC 74.Bytes[0]; ¥
©2003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 43 MlCROCHlP



()

union u_tag {
char abc; /I 8 bits
int value; // 16 bits
} utemp;

- utemp.abc = ‘A’;
- utemp.value = 0x3456;

union u_tag *uptr;
uptr = &utemp;

- uptr->value = 0x5678;

©2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 44 M|CRQCH||D



(16-bit)

union {
unsigned int var;
struct  {
char var_lo;
char var_hi;
} hilo;
} mix;

char a, b;

void main( void )

{
mix.var = 0x1234;
a = mix.hilo.var_lo;
b = mix.hilo.var_hi;

}

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler WOI’kShOp
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FPvar
{
FPNum; //floating point access
{
unsigned char ArgO; //argument byte O access
unsigned char Argl; //argument byte 1 access
unsigned char Arg2; //argument byte 2 access
unsigned char Exp; //exponent byte access
}Bytes;
} Foo;

Foo.FPNum = 3.14159;
Exponent = Foo.Bytes.Exp - Ox7F;

©2003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 46 M|CRQCH|D



1: — Byte

struct {
unsigned int . 3; /I bit padding
unsigned int b3 : 1; //bit 3
unsigned int b4 : 1; // bit 4
unsigned int 3; /I bit padding
} PCLATHbit @ Ox0A;

C “b3”
Ox0A RAM

PCLATHDiIt.b3 = 1;

K @ )
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2. — Word
struct status {

unsigned int high :1; //LSb
unsigned int low : 1;
unsigned int . 5; /I bit padding
unsigned int dir - 1;
unsigned int rate :1;
unsigned int . 6; // bit padding
unsigned int fault :1; //MSb
} pressure;
C “dir” :
pressure.dir = 1;
16
© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler WOI’kShOp 48
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()

1:
union {
unsigned char var;
struct {
unsigned int bit0 : 1;
unsigned int . 6; //[padding
unsigned int bit7 :1;
} bits;
} uvar;
uvar.var - 8 bits
uvar.bits.bit7 => bit 7
© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler WOI’kShOp 49
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()

static bit Flow @ (unsigned)&PORTB*8+4;

PORTB bit4 “Flow”
Flow = 1;

3:

static bit Motor @ (unsigned)&PORTC*8+3;

“Motor” PORTC Dbit3:
if (Motor) {
/[ Statements when Motor ==
}
else {
/l Statements when Motor '=1
}

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 1510) MICROCHIP



()

#define PortBit(port,bit) ((unsigned)&(port)*8+(bit))

static bit led8 @ PortBit(PORTB,8);

static bit pulse @ PortBit(PORTC,7);

#define

#define S1_Button RAA4;

#define S2_Button RBO;
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()

9:

bit flag1,; I/l globally visible
bit flag2; I/l globally visible
void main (void)
{

static bit flag3; //locally visible

flag3 =1,

while(1);
}
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void Init_IO(void)

© /O

void Init_Adc( void )

& A/D

void A2D( unsigned char )

o Channel A/D

void LCD_ ItoA(unsigned int)

. 10 ASCI| LCD

unsigned char Set. BCD_ASCII(unsigned char)

2
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O 10-bit A/D
union  struct

¢ 10-bit 10
LCD Module
S A/D 8-bit
LCD Module
O JAVAD) JAVAD.
Module Data Sheet
O bit
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10-bit

10-bit A/D

10 bits
20 uS ( <10K)

VREF+ & VREF-

39.2 s
29.2 us
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10b1 t A/ D

CHS2:CHSO
|||

AN7

ANG6

AN5

AN4

T Chowp AN3

10-bit A/D = L20RE AN2
Converter AN1
ANO

Reference
Voltage

_______
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See Data Book

Al D

ADCONO Register
ADCS1| ADCSO | CHS2 | CHS1 | CHSO | GO/DONE --- ADON
bit7 bitO
ADCON1 Register
ADFM |ADCS2 | ---—-- | --—--- PCFG3 PCFG2 PCFG1 | PCFG1
lADM F=0 10-bit Result ADM F:1l
4 07654 3210 4 2107 0
Al D
XXX XXX XX XX XX XAXXXXXXX
ADEESH ADEESL ADEESH ADEESL
N Y, N Y,
Y Y
10-bit 10-bit

© 2003 Microchip Taiwan. All Rights Reserved.
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RAM & ROM

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 53] MICROCHIP



<Object’stype and qualifiers> * <pointer’squalifiers>  <pointer’s name> ;

char * cp ,
const char * cp :
const char *  const cp ;

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 60 MICROCHIP



ROM & RAM

¢ const ROM

¢ Bankn RAM banks
(N 1-2)

+ Pointers to volatile-qualified objects may use
different sequences of code to access objects

HI-TECH PICC-16 C Compiler Workshop 61 M|CRQCH|p



()

1: ROM

const char array[ | ={0, 2, 4, 6},

char * cp, c;

Cp = array;

C=*cp; I/ *cp will access RAM not ROM
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()

2 bank
void process( int* ip); //

Int value; // value Bank2
process ( &value); /Il &value BankO

voi d prbasBATt 1I)f

Bank
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o
(little endian format)

¢ Char multi-byte
byte

long input;
char * cp;
*((char *)&input + 3) = 0x55; // write character to MSB of input

I Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 64 MICROCHIP



RAM - MiI dr aPalgGmi c

e RAM 8-bits
. RAM banks (bankO+bankl or
bank2+bank3)
> bankl
> bank 0 bank 1
» bank2 banks 2 and 3
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RAM - M1 dr aPnlgGmi c

e RAM
¢ char *ramptr;
> bankO 8-bit
¢ bank2 char * ramptr;
> 8-Dbit bank?2
¢ char * bank2 ramptr;

> bank?2 8-bit
bankl

¢ bank2 char * bankl ramptr;
> ?
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- MiI dr aPnlgGmi c

PICmicro (PIC16C5x, 16Fxx)

far ?
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RAM - M1 dr aPalgGmi c

¢ Use Bank2 or Bank3 Pointers
» bank2 char *ramptr;
» bank3 char *ramptr;

> bank3 char * ramptr;
- ?

!

ramptr
BANKS3
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RAM

#include <pic.h>
char RAMarrayl1[ ]= “Hi-Tech PICC”;

void write_ LCD( char data)

{
PORTD = data;
}
void Update LCD( void)
{
char *ramptr; //define auto type pointer
ramptr = RAMarray1,; I/l init. pointer

while( *ramptr ) {
write_LCD( *ramptr );
ramptr++;

}
void main( void )
{
Update LCD();
while(1);
}
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RAM
#include <pic.h>

char RAMarray[ ] = “Welcome to Master’s 2000”;

void write_ LCD( char data)

{
PORTD = data;
}
void Update LCD( void)
{
char ch; /l auto variable
chari =0:; /I auto variable

while (ch = RAMarray[i]) {
write_LCD(ch);

I++:
}
}
void main( void )
{
Update LCD();
while(1);
}
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RAM

@ lab4.c
RAM Bank (0 — 3)
O RAM
» Debugger - Clear Memory - File Register
>
» aptr =IRP=0 0x20, Ox61 (‘a’)
» bptr =IRP=0 O0xAO, 0x62 (‘b’)
» cptr=IRP:1 0x10, 0x63 (‘c’)
» dptr=IRP:1 0x90, 0x64 (‘d’)
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- MiI dr aPalgGmi cr o

16-bits
RAM
O
RAM
> ?
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ROM
#include <pic.h>

const char ROMarrayl[ ]=*C Compiler for PICmicro”;
const char *romptr; // pointer defined

void write_LCD( char data)

{
PORTD = data,;
}
void Update LCD( void)
{
romptr = ROMarray1,;
while(*romptr) { I/ test for null char
write_LCD( *romptr );
romptr++;
}
}
void main( void )
{
Update LCD();
while(1);
}
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ROM
#include <pic.h>

const char ROMarray[ ] = “Welcome to Master’s 2000”;

void write_LCD( char data)

{
PORTD = data;
}
void Update_ LCD( void)
{
char ch; /[ auto variable
char i =0; /[ auto variable
while(ch = ROMarray[i]) { I/ test for null char
write_LCD(ch);
I++;
}
}
void main( void )
{
Update LCD();
while(1);
}
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ROM

0 lab5.c ROM
RAM
O RAM
» Debugger - Clear Memory - File Register
>
> RAMarrayl] | : 0x23
> RAMarray?2| | : 0x110 (bank?2)
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Hi - Tech PIlI CC

©2003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 76 M|CRQCH|D



Res et

[Power-On Reset]
lpowerup

Run powerup.as

Uaer

User define
Power up?

Run User's Yes
my_startup( )

Uaer

goto start

Run picrt66x.as C

:

goto _main main()
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0x00 powerup
¢ MCU Reset

¢ C:\HT-PIC\SOURCE\powerup.as
& /O
reset
& N ( N )
& bss psects (uninitialised data)
& data psects
o main( )
o . C\HT-PIC\SOURCES\picrt66x.as
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powerup (powerup.as)

/O

powerup.as

PICmicro
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| / O

C

| ni1 t1 al Ppwer

- Pl C16CXXX
Assembl y

: : . #i ncl ude “sfr. h”
void mystartup( voiekt)rn _mystartup
{ gl obal power up, st a
PORTC = 0x00; psect
TRI SC = 0x00; power up,QGOE,sdsed G a =2
#asm
clrf _STATUS power up
clrf _PORTB #i f defined| [ _d2€basiy(
bsf _STATUS, 5 mo v wf 5
clrf _TRI SB #endi f
#i f defined( _PI C14)
movIl w hi gh start movIl w hi gh _mystal
mo v wf _PCLATH RAA PCLATH
goto ( start & got o _ mys(t a& tOuxp7 FF )
OX7FF ) #endi f
, aéenl jmpar]}; #if defined( Pl C16.,)
#endasm #endi f
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Program Se(cctoinotn.s

e Linker will group all data objects for a global
psect into a single segment

¢ Options passed to linker with -L option
» -L-Pdecoder ram=B0Oh

- Compiler driver will not generate memory
clearing code since decoder_ram psect Is
not standard

» -L-N .. (sort map file symbol table by address
rather than symbol name.
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Program Se(cctoinotn.s

Psect Usage Map:

Psect | Contents | Memory Range
______________ |________________________________________|______________________
decoder r | User defined psect | $00BO - $00C6
powerup | Power on reset code $0000 - $0003
init Initialization code $0004 - $000F
end init | Initiaization code $0010 - $0013
clrtext Memory clearing code $0014 - $0027
stringta | Strings and constant data $0028 - $0039
text Program and library code $07FB - $07FB
textO Program and library code $07FC - $07FE
idata O Bank 0 data (ROM image) $O7FF - $O7FF
rdata O |Bank O RAM initialiseddata | $0020 - $0020
code ptr | Indirect const pointer $0021 - $0022
temp Temporary RAM data | $0070 - $0070
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Program Se(cctoinotn.s

Memory Usage Map:

User segment  $00B0 - $00C6 $0017 ( 23) bytes total User segment
Program ROM  $0000 - $0039 $003A ( 58) words
Program ROM $07FB - $07FF $0005 ( 5) words

$003F ( 63) words total Program ROM

Bank 0 RAM  $0020 - $0022 $0003 ( 3) bytes

Bank 0 RAM  $0070 - $0070 $0001 ( 1) bytes
$0004 ( 4) bytestotal Bank 0 RAM
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o C
O
2
L 2

— Pl C106FXXX

“Interrupt”

C

void interrupt isr_rec ( void)

{
If (RCIF)
byte = RCREG;
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Static void interrupt isr (void)

{
If (TOIF) { // TomerO interrupt
TMRO =250 ; // Reload the Timer value
TOIF =0, /[ Clear TimerO INT flag
}
if (INTF) {
Relay =1 ; /[ Turn the relay on
INTF =0 ; // Clear the interrupt
}
}
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O /
¢ W ,K STATUS , FSR , PCLATH

. RAM
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T1I mer 2

e Timer2
¢ 8-bit
¢ PWM (Duty & Period)
o TMR2
¢ TMR2 PR2

TMR2 PR2
postscaler

o SSP (SPI™)

4
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T1I mer 2

TMR2
output 8-bit Data Bus

Set T2IF
/flag bit Prescaler Fosc/4

Postscaler

Comparator
1:1t0 1:16

8-bit Data Bus
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T1I mer 2

TABLE7-1:  REGISTERS ASSOCIATED WITH TIMER2 AS A TIMER/COUNTER

Value on: | Value on
Address Bit 7 Bit 5 Bit 3 Bit 2 Bit 1 POR, all other
BOR RESETS

RCIF mp

Note 1: Bits PSPIE and PSPIF are reserved on 28-pin de

o - GIE , PEIE , TMR2IE
o - TMR2IF
o - 0.25us *16 *16 * (155+1) = 9.984mS
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e labb.c Timer2
10mS
100mS
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RAM

® 6 o6 o o

=

N>

\

®
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o IImp — (Page) (Goto)
o fcall — (ez1))

W )
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© C
(statements)

Examples:
asm(“moviw 0x207); // C statement style
asm(“movwf 0x30");

@ #asm , #endasm
#Hasm
movlw 0x10 /[ Assembler directive style
movwf 0x20
#endasm
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o C (Objects)

*?_function name”

& (auto variables)
“?a_function_name”
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C
Nt response; /[ aglobal C object
global response ; directive used to give reference to external object

movwf (_response & 07Fh) ; accessing C object in assembly code

C
global _answer ; directive to give object global scope
_answer ds2 ; defining 2 byte variable
extern unsigned int answer; I reference linkage
answer = 10; /[ accessing assembly object from C
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> D)
> PSECT
> GLOBAL

®
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> static

o Multiple Byte
> (LSB)

> (MSB)
byte

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop
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Assembly: C.

processor 16C74A #include <picl67
#include “pl6c74a. hti?”

externFevo{dvoid
psetetxt , gl obl ass=CODE, del t a=2

gl obal _Foo c hara;

signat _Foo, 88 i nvar 2

gl obaviar Var 2 void main( void
{

_Foo Varl = 0xAA;
mov fVvVa, rW Var2 = 0x55;
addwiarw Foo() ;
mov wfvar)2 +1 }
return
end
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HiTech PI CC
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ANSI C

> , €.9. strepy( ), Islower( )
> , €.g9. sin( ), sqrt()
» Hi-Tech , €.9. persist_check(),

get cal data()
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O 60 C

strcpy
strcmp

strlen

strcat
memset
memcpy
memcmp
and more . ..

vV V WV VY VY V V V

©2003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 104 M|CROCH|p



Sin

COS

tan

log

POW

exp

floor

sgrt

and more . . .

vV V V VWV VY VY V V V
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Isalnum
Isalpha
ISascli
Isupper
Islower
ISSpace
Isdigit

and more . . .

vV V WV VY VY V V V
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atof
atol
atol
|div
rand
and more . ..

vV V V VY VY V
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HiTech PI CC
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PI C168xA. h

#define sleep() asm(“sleep”)
#define nop() asm(“nop”)
#define clrwdt() asm(“clrwdt”)
>

- Sleep();

C
> el();
> di();
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C Confi g

e Configuration Fuses Set in C Code

& ?
>
>
> .hex
> Hi-Tech * CONFIG”
> #define h
» Hi-Tech PICC Config. Fuse
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PI C16F877A. 1 NC (

_CP_ALL EQU H®"1FFF*®

_CP_OFF EQU H*3FFF*

_DEBUG_OFF EQU H"3FFF*

_DEBUG_ON EQU H*37FF*"

_WRT_OFF EQU H®3FFF* ; No prog memmory write protection
_WRT_256 EQU H"3DFF* ; First 256 prog memmory write
_WRT_1FOURTH EQU H"3BFF* ; First quarter prog memmory write
_WRT_HALF EQU H=®39FF* ; First half memmory write protected
_CPD_OFF EQU H*3FFF*

_CPD_ON EQU H"3EFF*

_LVP_ON EQU H*3FFF*

_LVP_OFF EQU H*"3F7F*"

__BODEN_ON EQU H*3FFF*

_BODEN_OFF EQU H*3FBF*

_PWRTE_OFF EQU H*3FFF*

_PWRTE_ON EQU H®"3FF7*"

_WDT_ON EQU H*3FFF*

_WDT_OFF EQU H*"3FFB*"

_RC_0OSC EQU H*3FFF*

_HS 0SC EQU H®3FFE*"

_XT_0SC EQU H*3FFD*"

_LP_0OSC EQU H®"3FFC*®
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# d

# d
# d
# d
# d
# d
# d
# d
# d
# d
# d
# d
# d
# d
# d
# d
# d
# d
# d
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e f

e f
e f
e f
e f
ef
e f
ef
e f
ef
ef
e f
ef
e f
e f
e f
e f
ef
ef

>0 3 03030 3005 05D O 5S O 0SS o o o

Confi g

D

® ® ® ® ® ® ® ® D D® D® D D® DD D D® D @D

PWRTEN

CONFI| Gx2DDR

RC Ox3FFF
HS Ox3FFE
XT Ox3FFD
L P Ox3FFC

WDTENOx 3FFF
WDTDI 6x 3FFB
OxX3FF7
PWRTDODS$S3FFF
BORENOx 3FFF
BORDI 8x 3 FBF
LVPENOXx 3FFF
LVPDI 8x 3F

WRTENOXx 3FFF

WP 1 Ox 3DFF
WP 2 Ox 3BFF
WP 3 Ox 39 FF

PROTECX1FFF
UNP R OWIXE3CFTF F

HI-TECH PICC-16 C Compiler Workshop
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N~ SN

(p1 c168Xxa.

/| resi stor/ capaci
/lhi gh speed cryst
/| crystal/ resonat
[llow power cryst e
/lenabl e watchdog
[ di sabl e wat chdoc
/lenabl e power up
/| di sabl e power
/lenabl e brown ou
/di sabl e brown o
/| LVP enabl ed

/| LVP disabl ed
/| fl ash write ensc

/Iprotect 00BBO0 -
/IprotectQ@lBBO0 -
/Iprotect 188660 -
/| protect progr art
/do not protiect
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Confi Wor d

e CONFIG (pic.h)
#define _ CONFIG(x) asm("\tpsect config,class=CONFIG,delta=2");\
asm("\tdw " mkstr(x))
4
PIC16F877A

#include <pic.h>
__CONFIG (HS & WDTDIS & PWRTEN & BORDIS & LVPDIS & UNPROTECT );

void main(void)

{
}

/[ ...your code
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| D Locatil on

e |ID Locations (pic.h)
> __IDLOC
> 16 4 (0~F)
PIC16F877A

User ID Memory

#1 ncl ude <pic. h>

I bLOC ( 12AB

01020408

void main(void)

{

| Use Unprotected Checksum

[/ ...yom
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EEPROM

e EEPROM (pic.h)
> __EEPROM_DATA
> Bytes
PIC16F877A

___EEPROM_DATA (0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07);
__EEPROM_DATA (0x08,0x09,0x0a,0x0b,0x0c,0x0d,0x0e,0x0f);
__ EEPROM_DATA (H.'q','-',T','e','c','h',0x00,);

-EEPROM A=)
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