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PIC in depth

PIC Programming
® Assembly Programming
® Embedded C

® [n-line assembly

PIC Interface
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Microcontroller vs. Microprocessor
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Microcontroller vs. Microprocessor
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Figures from http://www.mhennessy.f9.co.uk/pic/introduction.htm
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Memory Model
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FIGURE 2-3: PIC16F877/876 REGISTER FILE MAP

. . File File File File
Reg 1 Ste r F | le M a p Address. Addross Addross Address
indroctaddr)| 0oh | ndrectaddr@] gon | Indrectadde?| 100n | indirect ader?| 10n
oih | OPTION_REG| 81h TMRO | 10th | OPTION REG| 181h
POl ozn PoL__ | 820 POL | 1020 PCL | 1820
STATUS | 030 STATUS | 830 STATUS | 103n STATUS | 183h
oh [T PSR e | PSR ltoan [ Fsm | 1ean
PORTA | 05n TRISA | 85 108 | 185
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
PORTC | 070 TRISC | 87h o [ 1870
PORTDM | 08 TRISD | gan 1080 | 188
PORTEM | 0on | _TRISE™ | gon 109n | 189n
PCLATH 0Ah PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 188h
PIR1 och PIET 8ch EEDATA 10Ch EECON1 18Ch
PIR2 0Dh PIE2 8Dh EEADR 10Dh EECON2 18Dh
TMRIL | OEh PCON | 8Eh EEDATH | 10Eh [ Reserved® | 18en
TMRIH OFh 8Fh EEADRH 10Fh Reserved? | 18Fh
TICON | 10n 0n 110 190n
TMR2 | 11h SSPCON2_| 91h 111 191h
T20ON | 120 ozn 112 1920
SSPBUF | 13n SSPADD | o3n 113n 1930
SSPCON_| 14 SSPSTAT | 94h T4 104n
CCPRIL | 150 95n 115 1950
GCCPRIH | 16n o6h 116 196
CCPICON | 17h 97h General 17h General 197h
RCSTA__| 18h TXSTA | on Regoe | e Rabose | 19an
TXREG | 1%h SPBRG | 50h 16Bytes | 119h 16 Bytes | 1o0n
ROREG | 1An 9an 1A 19
CCPR2L. 1Bh 9Bh 118h 198h
CCPR2H 1Ch 9Ch 11Ch 19Ch
CCP2CON_| 1Dh 9Dh 11Dh 19Dh
ADRESH | 1Eh ADRESL | 9Eh 1EN 19Eh
ADCONO_| 1Fh ADCONT_| 9Fh TiFh 19Fh
20h 1 Aoh 120h 1 1A0h
General General General General
Purpose Purpose Purpose Pur
Regisier Register Register Register
96 Bytes. soByies | Byes | 80Byles | cc
accesses Fon accesses 1700 accesses 1Fon
70n7¢h 70n7Fh 70h - 7Fh
7Fh FFh wen L L
Bank 0 Bank 1 Bank 2 Bank 3
[ Unimplemented data memory locations, read s |
* Not a physical register.
Note 1: These registers are not implemented on the PIC16F876.
2: These registers are reserved, maintain these registers clea.

Device?

® |/O Port

e FEPROM

® Timer & PWM
® Serial Port

e A2D

® [nterrupt

® Watchdog Timer

Can you use any of them?

Assembly 101

® Assembly is the language closest to hardware level
(machine language level).

® Why assembly?

® Low level

o opeed When to program in
assembly?

® time critical

® small program size

Development Cycle
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Component of Assembly

® Labels

® start in column 1. may follow by a colon (:), space, tab
or the end of line.

® begin with an alpha character or an under bar (_) and

may contain alphanumeric characters, the under bar
and the question mark.

® Mnemonics, Directives and Macros

® Operands

e Comments

Example

list
#include
Dest equ
org
goto
org
Start
mov1iw
movwf
bcf
operands
goto
end

Notice the directive

p=18f452

p18f452.1inc

0x0B ;Define constant
0x0000 ;Reset vector
Start

0x0020 ;Begin program
Ox0A
Dest

Dest, 3 ;This line uses 2

Start

List File

Notice the directive

o CAPIC\SAMPLE.ASM  ----=-=====77T T T

0000

0020
0021
0022
0023

1: list p=16f877 , b=2, c=80
Z: #include p16f877.1ncf cont
. 0x0B ;Define consta
: u
i: pest Z?‘g 0x0000 ;Reset vector
: oto Start )
2820 coro 020 Z" gr‘g 0x0020 ;Begin program
7 Start ox0h
X
300A MOVLW @xa 8: moz//l‘v; vl
P N 20 Ezf Dest, 3 ;This 1line uses 2 oper
1188 BCF Oxb, 0x3 : b
2820 GOTO 0x20 11: goto

Quick tip

Use “banksel” directive to avoid bank

switching issue.

BSF
mov1lw
movwf

0020 1683

BSF 0x3, x5 8:
0022 3000 MOVLW @

0023 0086 MOVWF 0x6

STATUS,RSO

0x00
TRISB

banksel TRISB
9: movlw  0x00
10: movwf  TRISB



Macro

BCF 0x3, Ox5
MOVLW @x55
MOVWF PORTB

BCF 0x3, 0Ox5
MOVLW @xaa
MOVWF PORTA

OutPort macro myport, myvalue
banksel myport
movlw myvalue
movwf myport
endm

OutPort PORTB, @x55
OutPort PORTA, OxAA

Advanced Macro

Addl_x macro
local i=0
clrw
while i<x

addlw
1i+=1
endw

endm

X

Addl_x 10

; This will give
CLRW

ADDLW @

ADDLW 0x1

ADDLW 0x2

i

ADDLW Oxe
ADDLW Oxf

See MPASM HELP
for more details.

Embedded C

Lab1 in C

#include <picl6f87.h>
void main (void) {
TRISB=0x01;
while ( 1 ) {
if (RBO) {
PORTB |=0x02;
PORTB &=0xFB;
//PORTB=0x02;
} else {
PORTB [=0x04;
PORTB &=0xFD;
//PORTB=0x04;
}
}
b



Mix C and

#include <picl6f87.h>
void main (void) {

Assembly

il (1) 1 Good library can
if (RBO) { - lnlLiJne z;ssemblyd# . f . .
fasn 5 Use szsmand sendasm for help inexperience

BSF _PORTB, 1

_ Use asm(“ “) for single line

BCF _PORTB, 2 _ Add _ to variable in C programmer.
#endasm
} else {
asm("BCF _PORTB, 1");
asm("BSF _PORTB, 2");
ks
3
3
See 16 adders in C
int sumCint i, int j) {  CLRF 03
int sum; MOVF 0x22, W
ADDWF 0x20, W
sum=i+i; MOVWF 0x20 ' . . .
return. sum; MOVF 0x23, W What if there is no library to do your job?
3 BTFSC 0x3, 0
INCF 0x23, W
ADDWF @x21, W
MOVWF @x21
- MOVWF @x7f
How is your LAB 27 MOVF 0x20, W
MOVWF 0x7e
RETURN




How to use C in my LAB?

Project Wizard m
Step Two: rk‘
Select a language toolsuite
Active Toolsuite: HI-TECH Universal ToolSuite L]

B Knudsen Data CCEX
Toolsuite Contents |B Knudsen Data CCSE
Bute Craft Assembler & C Compiler

14R PIC18
18R Systems Midrange
Microchip MPASM T oolsuite

Location
C:\Program Files\HI-TECH Software\PICC\LITEAS.60%bin%picl.exe Browse...
Help! My Suite Isn't Listed! | ™ Show all installed toolsuites

< Back I Next > I Cancel Help

When to write in C?
When to write in Assembly?

POP Quiz:

Will recursive program work in PIC?



