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I % R IE H & Installing HI-TECH C PRO for the 1 16 MCU Family

b — HI-TECH C®PRO for the
jfﬁ l E‘ 55 g‘ HI-TECH W e ey Family

>< N . o - ;
\ Use of this software requires a license and activation. Flease enter the serial number
supplied with your license. An activation key will be automatically obtained via the

Internet. If your computer is not connected to the Internet or cannot transparenthy access
the wekb, check "OfHine" to request an offline activation.

1 Ifyou do not have a seral number yetwish to experience maximum performance you
should operate this compiler in 'PRO mode 45 day evaluation' or you may permanentlhy
enahle the compilerin PRO mode by buying a license. Flease click 'Ordering

| information' below for purchasing details.

Sprta
B " Activate in PRO mode 45 day evaluation
& Activate PRO mode with serial number: HCPRIC

[~ Offdine - activation will be completed by enail

¢~ Operate in Lite mode [reduced performance)

Dn-lln.e bel . < Back | [dext I Cancel

Ordering Information

[T Debug

Operation mode IPHD vI Address qualifier Ilgno[e vI

[T Speed ‘ ‘ ‘wiarning level IG
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N E2aembly
SOroe
Command-ine driver s
processed relocatable

files (module)

preprocessor

parser

object file

assemblaer

debug e

cramwell

hexmate

hexfie
absolute

objec: file

n ) hex | 1oy
ranes il
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parse

preprocess omniscient
C file & code assemble
parse generator

ibrary
files

Second stage of compilation
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Directnriesl Cuztom Euildl Trace I Ciriveer I I:::urnpilerl Linker [Global |

— Code and data maodel

tdemary model Im Code paointer zize m
Size of Double I "’I E =ternal memany IW
i Instruction et I ‘"I

[T Use stict calls Printf I“‘ltS oy ‘"'I
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;ptr.c:
bsf
bsf
nmov f
bcf
bcf
addwf
bt f sc
I ncf
bsf
bsf
nmov f
bcf
bcf
addwf

162:

;ptr.c:
bcf
rif
rilf
bcf
rif
rilf

30: al += a2;7
3,5

3
1
3
3
3
3,
S 7
3
3
1
3
3
3

=

N-
o OU1I0Oo
— -

=

PV
oulR o
=

-CD..
—

31: al <<= 2;
3,0
32, f
33, f
3,0
32, f
33, f

305 al += az;

110, w

0

32, f

3

111, w

0

33, f
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o M- - ADDRQUAL 3% I 2 fll /71 PR %€ 13F
FIHERAE

o 3k (Require) : AZARM PR BT
o 13K (Request) : 15 A DU AR M
o Z% (lgnore) : W ZBSPRERT
o 4t (Reject) : [REFPE il ki

= Speed Warning level [g =
[T Debug
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data space bank 1

mon memory !

global & static
objects

auto/param

e objects

data space bank D

eeprom space

eeprom
objects

global & static

e objects

program space

const objects
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main {
F1(..);
F2(..);
F3(.):

Fl {
F4(.);

isr {
F5(..);
F6(..);

omniscient

generator

analysis of program

---'

call graph

main
-F1
- F4
" F2
" F3
isr
- F5
- F6
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B Formation of auto-parameter block (APB)
for function ¥2

e 3
F2(int a, int b) (. | 2
char g F---------=cccaa. ael
} " ©Analysis of call graph
main
Fl
e main J,’ F4
T F2
%ﬁ Fl: 2 F3
EG F4 isr
8 isr 3
o, FéG
.| 5. [F€

9 Overlap of non-concurrently active APBs
o form compiled stack
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H

cp | c'.har read (const char * cp)

1 byte wida pointer Lo
objects in bark 04
data memory

return *cp;

mﬁe o cereference objects
n data memory

¢ assigned address *
In bank 0 " Mid-range Enhaneed Mic-range
char c; - ;return *cp; jreturn *cp;
= E = movwf fsr movwf fsro0l
movEf indf,w
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EI char read(const char * cp)
{
1 Eyte wice pointer i objech in e
}
oode ko darelerance ohiecty
d Axticnec sddew n in program maTery
POGRAT MRy
ks Enranced Mid-rangs

const char 66; thptl ;ptr.c: 6: return *cp; movlp high __stringtab

’-'g‘ movwf 4 callw

. mowE % read+l,w
read (&d) ; ' | call  stringdir pagesel $
;Eéiugdﬂ.: - __stringtab:
movlw  high stringdir
v/— movwf 10
moyf btemp W
stringijmp:
addwf 2,f
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|
2 Eyte wice pointer o otipcia in T {

R

¢ snsigred acdrees i bank 0 /

return *cp;

char read(const char * cp)

cadd o dersierence ckjscis
d artigec addss n -..:‘.‘ datn w7 Brogran memory
ma o wid £ { hfic
AIOORAT MMy / / |.,,..:‘-
const char d/=/5; cp e SRR ;ptr.c: 6: return *cp;
char c; EaTgs movE 2 readtl,w movE ? read,w
c fcall stringtab movwE f::r:ll
read(&c) ; 3 ___| |.itringtas: movEf ?_read+l,w
f mowwf  btemp movwi fsrlh
PR bBtfza btamp,’ .
PRl movE indfl ,w
. gote stringcode r
read (&d) ; beE 3,7 e
11::?": gfﬁ"“” o __stringtab:
mowE indf,w
return
atringocoda:
mowE far ,w
atringdirc:
moewE btemg
monT 1w high stringdir
moewE 1o
mowE btemp,w
atrLngymp:
addwf 2,F
__stringbase:
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stringdir:
novwf
nov| w
novwf
nov f
addwf

bt enp

hi gh stringdir
10

bt enp, w

2, f

nov f
nmovl p
cal | w
pagesel
xor | w
bt fss
br a
155

nov f

nmovwf
clrf

nmov| w
nMovwW
nmov| w
nmovwf

;ptr.c: 30:

;ptr.c: 31:

if(*cp == "x")
125, w

hi gh

$
120
3,2
| 255

*I p = 0x1234;
114, w

4

5

52

fsrO++

18

I ndf

__stringtab
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void special (int a) @O0x100
{
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o FFIRAT

"
NFEIR “RE” del ay

novI| w
novw

Q7.

;wait.c: 10:

3

?? _main

?? _main,f

u857

_del ay(10);

‘walt. c:

nmov| w
nmovwf
movi w
nmovwf

u877:
decf sz
got o
decf sz
goto

nop2

12: _del ay(2000);

3

?? _mai n+1l
11

101

?? _main

?? main,f
ugrz7

?? _mai n+l, f
ugrz7

~

_del ay

s Al del ay_us




MASTERs
CONFERENCE 2010

.

' ﬁﬂi@ﬂ“

orporated. AT . C11L11 HTC



L

o ILZRBEF|R T4 BN,

® Cin (=] jz/liéﬁ % =p/ E’Fﬁﬁ%
a 7-'i:,nn ‘/réﬁt‘+ﬁ % /f E!:Q/T‘(.\

= 1l 1__|1J_A L]

@ CLE' E%IF?H’(J:
o HREER
o R
o A
o TREMTIH

R

R




MASTERs
CONFERENCE 2010

o %
o V.

int foobar;

F2(int a , int b ) {

char c;

foobar &= a;
c++;

()

SN

C11L11 HTC

meoywr £

andwk

incf

fcall

F2Ba,w

_foobar
F2Ra+1 ,w
foobar+l

Eﬂ@ﬂ

\h-_:::::Eﬂﬂd"-——-
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int foobar;

f uncNamevar Nane

F2(int a , int b ) {
char c;

foobar &= a;
F:"'; ' _F2:
O movE F2Qa+0,w

} andwf I_fnnhar
movE F2fa+l,w
andwl _ foobar+l

incf
fcall F4

‘hh-_::zziﬂ;:iiﬂ-_-*-
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Handwara
Hardwarz context switch
comtext switch

context ISR defined by conext

save programmer restore main-line code
* _
reset  insmupt inierrapd oy
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void interrupt iIsr(void)
{
| f(RClI F && RCl E)
byt e = RCREG
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miese

PC, PCLATH, WREG,
STATUS, FSRs, BSR

| PCLATH, WREG,

e s SIATLE, [FEIR

PCLATH, WREG,
STATUS, FSR

PC. PCLATH, WREG,
STATUS, FSRs, BSR

retfie

retfie

*W\ﬂ‘ }

‘WWmmumuwuuw

v
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o IMBRETINREE
HT IEAE VA B AR SR AR

voi d voi d I nterrupt
mai n(voi d) { | sr(void) {
while( ! ready) while( ! ready)
wai t () ; wai t () ;
Il ... [/
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o UIEAJTIH EYJEI SRS

o EHIFRIRLTEHETZRI 1
Ipr aoma%l% iInCE AP

o __TL1/¢f

o HREMENASUEANTTHHE

o HMEANEETZSH. HIEUE

it

#pragma i nterrupt | evel 1
void wait(void) {
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APB formation analysis of oall graph
F2(int a, int b) { .- o -
char g fi----===========nm= b “ . main
‘H—ﬁ—---- "'-r“ . Fl
F3(..); F2
]' .'l-|I ) E'3
¥ . isr
e -aa || ' F2
F2(int a, int b ) {1 -- ' e
il - |
; char c 7 o] , i
2 v ’f main I
_'l F3(.); " '_f ¥
; } l'r’ Fl 2
'.“ T .
L L CE] atol | % 3 [
L : duplication of param [
“ . “. wm Dlom ‘ isr
“E "N F2 || dupliontion of
. "re-gntrant” APBs
T =

01 Microchip 'féchnology Incorporate:
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initial
code
I I values
1

:
;
|

const
objects

initialized
objects

I code I

startup code

dais eymcs bank 1

persistent
objects

uninitialized
objects

startup code
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#1 ncl ude "aspic.h”
GLOBAL powerup, start
PSECT power up

power up:

; | nsert powerup code here
clrf STATUS
nmovlw start>>8
novw PCLATH
got o start & Ox7FF

¥ Prepiocess assembler Identifier length |3'| 3:

Optirization zettings Mezzages
v Global IG v “erboze
v fzzembler
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\Zj\lput chpsE X st dout

&*%

N
J

=l

=N

1

voi d putch(char data) {
while( !' TXIF)
cont i nue;
TXREG = dat a;
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1
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|
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Jasm( Y .7 iEA]; BCE
asnfg& ik
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