EE 308 Spring 2002

Programming the HC12in C

e A comparisorof someassemblyanguageandC constructs

Assenbl y | C
______________________________ |____________________________________
; Use a nane instead of a num | /* Use a nanme instead of a num */
COUNT: EQU 5 | #define COUNT 5
R | e */
;start a program | /* To start a program */
CODE: section .text | mai n()

org $0800 | {

lds  #0x0A00 | }
R | R e T */

e Notethatin C, thestartinglocationof the programis definedwhenyou compiletheprogram,
notin the programitself.

¢ NotethatC alwaysuseshe stack,so C automaticallyloadsthe stackpointerfor you.

;allocate two bytes for
;a signed nunber

/* Allocate two bytes for
* a signed nunber */

I
I
I
DATA: section .data |
I
I
I

org $0900
i ds.w 1 int i;
J: dc.w $1A00 int j = 0x1a00;
R | R */

;allocate two bytes for
;an unsi gned nunber

i ds. w 1

j dc. w $1A00

/* Allocate two bytes for
* an unsi gned nunber */
unsigned int i;

unsigned int j = 0x1a00;

;all ocate one byte for
;an si gned nunber

/* Allocate one byte for
* an signed nunber */

i ds. b 1
j: dc. b $1F

signed char i;
signed char j = Ox1f;
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Assenbl y | C

R e | R e */
:Get a value from an address /* Get a value froman address */
: Put contents of address /* Put contents of address */
: $EO000 into variable i /* OxEOO00 into variable i */

ds. b 1
| daa $EO000
st aa [

unsi gned char i;

i = * (unsigned char *) O0xEO0O0O;

/* Use a variable as a pointer
(address) */

unsi gned char *ptr, i;

ptr = (unsigned char *) O0xEO00O;

i = *ptr;
*ptr = 0x55;

*/

*/

e In C, theconstruct* ( num saysto treathnumasanaddressandto work with the contents
of thataddress.

e BecauseC doesnot know how mary bytesfrom thataddressyou wantto work with, you
needto tell C how mary bytesyou wantto work with. You alsohave to tell C whetheryou

wantto treatthe dataassignedor unsigned.

i = * (unsigned char *) OxEOQ0O; tells C to take onebyte from address
O0xEOQO00, treatit asunsignedandstorethatvaluein variablei .

j = * (int *) OxEOO0O; tellsC to taketwo bytesfrom addres©OxEOQO, treat
it assigned,andstorethatvaluein variablej .

* (char *) OxEO00 = Oxaa; tells C to write the numberOxaa to a single

byteataddes®©xEO00O.

* (int *) OXEOOO = Oxaa; tellsC towritethenumberOx00aa to two bytes

startingataddes©xE00O.
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Assenbl y | C
e | R e
: To call a subroutine | /* To call a function */
| daa i | sqrt(i);
j sr sqrt |
B e | R e T
;To return froma subroutine | /[* To return froma function */
| daa | | return j;
rts |
B L | R R T
; Fl ow contr ol | /* Flow control */
bl o | if (i <])
bl t | if (i <j)
I
bhs | if (i >=j)
bge | if (i >=j)
B L | R R

e Hereis a simple programwritten in
divisionin afunction.

ASSEMBLY |
___________________________ |
I

DATA: section .data |
org $0900 |

i: ds. b 1 |
I

CODE: section .text |
I

org $0800 |

| ds #$0A00 |

| daa #16 |

j sr di v |

st aa i |

SW |

I

div: asra |
rts |

I

I

C andassembly It simply divides16 by 2. It doesthe

signed char i;

signed char div(signed char j);
mai n()

{
}

i = div(16);

si gned char div(signed char j)

{
}

return j >> 1;
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A simple C program and how to compileit

Hereis asimpleC program
#defi ne COUNT 5
unsigned int i;

mai n()

{
}

COUNT;

To compilethe program,make alinker file simple.lkf:

# | ink conmand file for test program

#

+seqg .text -b Ox0800 -n .text # program start address

+seg .const -a .text # constants foll ow code

+seg .data -b 0x0900 # data start address

crts.o # startup routine

sinple.o # application program

+seg .const -b Oxffce # vectors start address

+def _ nmenory=@ bss # synbol used by library

+def _ stack=0x0a00 # stack pointer initial value
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You needa C startupfile crts.s

; C STARTUP FOR MC68HC12

xdef _exit, _ stext
xr ef _main, _ nmenory, _ stack

swtch .bss
___Sbss:
swtch .text
__stext:
| ds # stack ; initialize stack pointer
jsr _main , execute nmain
_exit:
SW ; Return to D-Bug 12

end

You canusethe following batchfile cc.batto compilethe program,createa sim-
ple.h12file to loadinto the Zap simulator anda simple.s1%ile to loadinto the
HC12:

cx6812 -vl -p -xx -a -xx crts.s %.c
echo Linking ...

clnk -0 %. h12 %. | kf

echo Converting ...

chex -0 %.s19 %. hl12

echo Generating absolute listing ...
cl abs %. h12
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Hereis themachinecodegeneratedby the compiler:

1 ; C Conpiler for MC68HC12 [ COSM C Sof t
2 ; Version V4.2g - 13 Cct 1998

29 ;5 main()

29 ;6 {

30 switch . text

31 0815 _mai n:

35 7 i = COUNT;

37 0815 cc0005 | dd #5

38 0818 7c¢0000 std i

39 ;8 }

42 081b 3d rts

65 xdef _main

66 switch .bss

67 0000 0

68 0000 0000 ds. b 2

69 xdef N

70 end



EE 308 Spring 2002

Pointersin C

e To accesa memorylocation:
*addr ess

¢ You needto tell compilerwhetheryou wantto access-bit or 16 bit number
signedor unsigned:

*(type *)address

— Toreadfrom aneight-bitunsignechumberatmemorylocation0x0900:
X = *(unsigned char *)0x0900;

— Towrite anOxaab55 to asixteen-bitsignednumberat memorylocations
0x0910 andOx0911:

*(signed int *)0x0910 = Oxaabb5;
o If thereis anaddressvhichis usedalot:

#define PORTA (* (unsigned char *) 0x0000)

X = PORTA: /* Read from address 0x0000 */
PORTA = 0x55: /[* Wite to address 0x0000 */

e To accessonsecutie locationsin memory useavariableasa pointer:

unsi gned char *ptr;

ptr = (unsigned char *)0x0900;

*ptr = Oxaa; /* Put Oxaa into address 0x0900 */
ptr = ptr+2; /* Point two further into table */
X = *ptr; /* Read from address 0x0902 */

e To setasidetenlocationsfor atable:
unsi gned char tabl e[ 10];

e Canaccesshethird elementn thetableas:
t abl e[ 2]
or as
*(tabl e+2)
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e To setup atableof constantlata:
const unsigned char table[] = {0x00, 0x01, 0x03, 0x07, OxOf };

Thiswill tell thecompilerto placethetableof constantiatawith the program
(whichmightbeplacedn EEPROM) insteadof with regulardata(which must
beplacedin RAM).

e Therearealot of registers(suchas PORTA and DDRA) which you will use
whenprogrammingn C. Ratherthanhaving to definetheregisterseachtime
you usethem, you can include a headerfile for the HC12 wihch hasthe
registerspredefined.Hereis the beginning of the headerfile hc12b32. h.
You canfind thecompletefile onthe EE 308 homepage.

/*

* Cinclude file for EE 308
* Spring, 2002

*/

#i fndef _ HC12 H
#define _ HC12 H 1

/| * base address of register block, change this if you rel oce
* bl ock.
*/

#def i ne _BASE 0x0000

#define PORTA (* (unsigned char *)(_BASE+0x00))
#define PORTB (* (unsigned char *)(_BASE+0x01))
#define DDRA  (* (unsigned char *)(_BASE+0x02))
#define DDRB  (* (unsigned char *)(_BASE+0x03))



