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SomeC basics

e Every C programhasa functionmain()
— ThesimplestC programis:

main()

{
}

e Everystatemenendswith asemicolon
X = atb;
e Commentstartswith /* endswith */
[* This is a comment */
e Simpleprogram-incrementPortA

#include "hc12b32.h"

main()

{
DDRA = Oxff; [* Make PORTA  output
PORTA= 0; [* Start at 0 *
while(1) [* Repeat forever */
{

PORTA= PORTA+ 1;

}
}

e DataTypes:

8-bit | 16-bit
unsignedchar| unsignednt
signedchar | signedint

*/
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¢ Needto declarevariablebeforeusingit:

signed char c;
unsigned int i

e Caninitialize variablewhenyou defineit:

signed char c = Oxaa;
signed int i = 1000;

— You tell compilerit you areusingsignedor unsigednumbers;ithe com-
piler will figureoutwhetherto useBGT or BHI

e Arrays:

unsigned char table[10]; [* Set aside 10 bytes for table

— Canreferto elementgdable[0]  throughtable[9]
— Caninitialize anarraywhenyou defineit:

tablef] = {Oxaa, Ox55, Oxab5, O0x5a};

¢ Arithmetic operators:

+ (add) X = atb;
- (subtract) X = a-b;
*  (multiply) X = a*b;
[ (divide) x = alb;
% (modulo) X = a%b; (Remainder on divide)

¢ Logical operators

& (bitwise AND) y = X & Oxaa;
|  (bitwise OR) y = X | Oxaa;
(bitwise XOR) y = x ~ Oxaa;
<< (shift left) y = X << 1;
>> (shift  right) y = x >> 2
" (’'s complement) y = "X
y

- (2’s complement - negate)
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Checkfor equality- use==
if (x == 5)
Checkif two conditionstrue:
if ((x==5) && (y==10))
Checkif eitherof two conditionstrue:
it (x==3) || (y==10))
e Assignanameto anumber
#define  COUNTS
¢ Includeaheadeffile (suchashc12b32.h
#include  "hc12b32.h"

e Declarea function: Tell what parameterst uses,what type of numberit
returns:

int read_port(int port);
¢ If afunctiondoesnt returnanumber declareit to betypevoid

void delay(int num);
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Settingand Clearing Bits using Assemblyand C

¢ To putaspecificnumbernnto amemorylocationor register(e.g.,to put 0x55

into PORTA):
— In assembly:
ldaa #3$55
staa PORTA
—InC:
PORTA= 0x55;

e To seta particularbit of a register(e.g.,setBit 4 of PORTA) while leaving
the otherbits unchanged:

— In assemblyusethe bset instructionwith a maskwhich hasl’sin the
bits youwantto set:

bset PORTA #$10
— In C, doabitwise OR of theregisterwith amaskwhichhasl’sin thebits
youwantto set:

PORTA= PORTA| 0x10;

¢ To clearaparticularbit of aregister(e.g.,clearBits 0 and5 of PORTA) while
leaving the otherbits unchanged:

— In assemblyusetheblcr instructionwith amaskthathasl’sin thebits
you wantto clear:

bclr PORTA #$21

— In C,doabitwise AND of theregisterwith amaskthathas0’s in thebits
you wantto clear:

PORTA= PORTA& OxDE;
or
PORTA= PORTA& "0x21,
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Sumthe odd 8-bit numbersin an array

¢ Write aprogramto sumall theoddnumberdan anarrayof data.
e Thenumberdan thearrayshouldbetreatedasunsigne®-bit numbers.
e Thearraystartsataddres©®xE000 andendsataddres©OxEQLF .

¢ Thisis the sameprogramwhich wasdonein assemblylanguageon Feh 1,
2002.

SUM ODD 8-BIT NUMBERS IN ARRAY FROM 0xEO00 TO OxEO1f

. Process 4 0xE000
1
8
Init Addr —> Get 6
Pointer Num 11
Process
Entries 0 ->Sum No
Save [ } Yes
Done
Answer
Add Num
to Sum
ﬂ
Inc
Pointer OXEO1F
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Convertto C

SUM ODD 8-BIT NUMBERS IN ARRAY FROM OxEO000 TO OXEO1f

Process
Init )

N
. Addr —> Get
Init .
Pointer Num
Process
Entries 0->Sum No
+ > if-then } do-while
Done
Answer
Add Num
to Sum
oy
Inc
Pointer
How to check if odd?
Divide by 2, if REM =1 odd
Modulo (%) in C returns REM
ptr > 4 OXE000
5 No )
1
8 Init
6
11
main() {
ptr = (unsigned char *) 0xe000;
sum = 0;
do {
X = *ptr;
if (x% 2)==1){
sum =sum + X;
}
ptr = ptr + 1;
}
while (ptr <= (unsigned char *) 0xe01f);
}
OXEO1F
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[* Program to sum the odd numbers in an array
* The numbers are unsigned characters

* The array starts at address OxEOO00 and

* ends at adress OxEOLF

*/

#define  START OxEOO0O0
#define END  OxEO1F

main()
{
unsigned int sum; [* Keep the running sum */
unsigned char “*ptr; [* Pointer to array element */
unsigned char x; [* Character from array */
ptr = (unsigned char *) START,
sum = O;
do
{
X = *ptr; [* Get entry */
if (x %2 == 1) [* Is number odd? *
sum = sum + X; [* Odd: add to sum */
}
ptr = ptr + 1; [* Advance to next */
}

while (ptr <= (unsigned char *) END); /* Done? */
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Count the number of negative numbersin an array

COUNT
INITIALIZE
NEGS

PROCESS
ENTRY

INITIALIZE
INITIALIZE
TABLE POINTER
PROCESS INITIALIZE
ENTRIES NEG CNTR.
¢ INC NEG CNTR
l‘i
ADVANCE TO
NEXT ENTRY
ptr —— TABLE

END
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ptr

COUNT
NEGS

INITIALIZE

INITIALIZE
INITIALIZE

TABLE POINTER
PROCESS INITIALIZE
ENTRIES NEG CNTR
END END

-~ -~
— START

END

Convertto C

ptr = START;

count = 0;

PROCESS
ENTRY

INC NEG CNTR

ADVANCE TO
NEXT ENTRY

¢

END

do {

if (*ptr < 0) {

count = count + 1;

ptr = ptr + 1;

while (ptr <= END);
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/*

* Program to count the number of
* 8-bit negative numbers from

* 0x8000 to OxBFFF

*/

#define  START 0x8000
#define END  OxBFFF

main()

{

int  count;
signed char *ptr;

count = O;
ptr = (signed char *) START,;
do
{

if  (*ptr < 0)

{

count = count + 1;
}

ptr = ptr + 1;

}
while (ptr <= (signed char *) END);

10
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A software delay

¢ To enterasoftwaredelay putin anestedoop, justlike in assembly

— Write afunctiondelay(num)  whichwill delayfor nummilliseconds

void delay(unsigned int  num)

{

unsigned int i

while  (num > 0)

{
I = XXXX;
/* ________________________ */
while (i > 0) /* */
{ [* Want inner loop to delay */
I =1 - 1; [ for 1 ms */
} [* */
/* ________________________ */
num = num - 1;
}

e WhatshouldXXXXbeto make a1l msdelay?

11
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e Look atassemblyisting generatedby compiler:

inner
loop
takes

cycles

; 27 void delay(int num)

, 28 {

switch

_delay:

pshd
pshd

OFST:

bra

L35:

text
set 2
L55
I = XXXX;
HXXXX
I = i-1;
OFST-2,s
while (i > 0)

L16

num = num - 1;
OFST+0,s

OFST+0,s

while  (num>0)

OFST+0,s
L35

4.s

_main
_delay

12
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¢ Innerlooptakeso6 cyles.

¢ Onemillisecondtakes8,000cycles
(8,000,00Ccycles/secx 1 millisecond= 8,000cycles)

¢ Needto executeinnerloop 8,000/6= 1,333timesto dealyfor 1 millisecond

void delay(unsigned int  num)

{

unsigned int i

while  (num > 0)

{
I = 1333;
/* ________________________ */
while (i > 0) /* */
{ [* Inner loop takes 6 cycles */
I =1 - 1; /* Execute 1333 times to */
} [* delay for 1 ms */
/* ________________________ */
num = num - 1;
}

13
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Program to incrementLEDs connectedto PORTA, and delay for 50 ms

betweenchanges
#include  "hcl2b32.c"
void delay(unsigned int  num);
main()
{
DDRA = Oxiff; [* Make PORTAoutput */
PORTA= 0; [* Start with all off *
while(1)
{
PORTA= PORTA+ 1;
delay(50);
}
}
void delay(unsigned int  num)
{

unsigned int i

while  (num > 0)

{
I = 1333;
while (i > 0)
{
I =1 - 1;
}
num = num - 1;
}

14
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Programto display a particular pattern of lights on PORTA

#include "hcl1l2b32.c"

#define  TABLEN 8

void delay(unsigned int  num);
main()
{
const char table[] = {0x80,0x40,0x20,0x10,
0x08,0x04,0x02,0x01};
int i
DDRA = Oxiff; [* Make PORTAoutput */
PORTA= O; [* Start with all off *
I = 0;
while(1)
{
PORTA= tableli];
delay(50);
I =1 + 1;
if (1 >= TABLEN) i = 0; /* Start over when *

/* end is reached */

15



