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Compiler Overview
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o BRUMSHOFLALT| 21 AUl IR
e

o [iI7] Com‘piler Activation s [Eop L/\fEIE'JEK'JF
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b P f§§ HI-TECH Softwrare I! Compiler Activation ]
Intemel Exploret I 6 oterVideo WiaDVD 4 v | ') Regictration Form B Coufigute for MPLAB 6
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Microsoft Cutlock uj Lotus Applications 4 @;‘] Wisit HI-TECH Softerare m HPDFIC
) Maction PaPaGO V3 | OEE 'E Mannal
dj Memory Stick Utihity 4 'lj RS @ MPLAE € Help
uj Microchip 4 (R BN R ﬂ Cuick Start Guade
{7 Microchip MPLAB IDE ’ Ei Adobe Acrobet 3.0 @B Romove PICC Compiler
uj Microsoft Developer Metwork 4 !!E' Adobe Photoshop Elements 2, | Zample Code
I Microsoft Office TE I N [E] View Readme txt
ﬂj Microsoft Visnal Basic 5.0 4 'ﬁ luternet Explorer
) Microsoft Visnal SourceSafa 4 Ricrosolttlccess
uj Microsoft Web Publishing 4 Microsoft Excel
5 MicroStaff WINASPI R E Microsoft FrontPage
dj Network Associates 4 E Microsoft Cutlook
) Netwrork Smart Capture v Microseft PowerPoint
) Noxtel Networks n Microsoft Word
[l @ NTS , | W MSN Explorer @
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MPLAB IDE # * Hi-Tech PICC

1. ffi®] “Project - Select Language Toolsuite” ¥

~ 2'E% HI-TECH PICC
S ﬁﬂﬂl%ﬁﬁi'gjr,%?ﬁr\J% & C:\HT-PIC

Select Language Toolsuite

I:%}':_t

Active Toolsuite: |H| TECHPICCT

Toolsuite Contents HI TECH FICC-18 TDDIsmte
AR Systems Midrange
NS ERSEEENIE AR Systerns PICT S Toolsuite
HIFTECH C Comp bicrachip C17 Toolsuite
HIETECH Linker (Riicrachip C18 Taolsuite
Microchip C30 Toolsuite
Micrachip MFASK Toolsuite

Location microEngineering PicBasic Pra Toolsuite ¥
‘C:'\,HT-PlC‘-,BlN‘-,PlCC.EXE Browse. .
Help 0]4 | Cancel ‘
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MPLAB IDE # * Hi-Tech PICC

fflu®] “Project - Set Language Tool Locations” &3t

HI-TECH PICC 3 MPLAB IDE fughi=5z

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

Registered Tools

2 T
u]

Q774
I=

[

X

—I- HFTECH FICC Toolsuite
-1- Executables
HI-TECH Assembler (picc.exe)
HI-TECH C Campiler (picc.exe)
CH Linker (picc.exe)
+- Default Search Faths & Directories
HIFTECH FICC-18 Toolsuite
l1AR Swstems Midrange
&R Swstems PICT8 Toolsuite
kicrachip ©17 Toolsuite
kicrochip ©18 Toolsuite
-1- Executables

1o - - ]

Location

|C:\,HT—PIC"-,EEIN"-,PICC.E><E

Help (81,4 | Cancel

Browse. ..
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PICC % (-)

o 7 Hi-Tech fIVFSERUHA™ 7Py ¥ 15
» PICC - command line drlver (CLD)
> CLD ' I'J Bl ip ™ [P =L
v Y[ MPLAB IDE
» HPDPIC - Hi-Tech IDE

e PICC ﬁ’Féa‘hm [F“ /[Jfﬁ :E"fEl
T e e e
M'w%@“ﬂ[@@L
FE *E‘%ﬁ — Fffopde £75% .c
A FAEH [ ﬁgﬂ‘ éﬁi — BIT_JDﬁ'I “EL

1= |_‘r}]\

00,_,

N
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PICC % (=)

® PICC A Il Jaih
+ Relocatable object files — i [if#; #,1% .obj
o Library files — [fif [ €,5% lib

o Hi-Tech PICC £% ANSI C #l i »
B P

N
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PICC # 74 e (- )

I: /N =7

e Hi-Tech PICC jLili 2V [FE=Y F PJ
PY lH\d—“*)‘“gFIJ%E Ly F[.
¢ CPP - The pre-processor
> Hdo T Rs %IHIJFF'H*T';% FIJTE}‘E Jb%’[ﬁé}%@ﬂ
F' UEEE JZ+§UF'F
s P1- The parser
> EBVRUE A R r“r@r. PRV SE A
RO PR

N

MICROCHIP
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PICC 4 7 #hevsp (=)

¢ CGPIC - The code generator
> R U “@%E‘f”il *ﬁ“”ﬁﬁbﬁlLJi;&j{Eﬁr BRI
’ _H [ ’4\ EIJ FI F[ I[—{;{EJj F[ ji@:‘h ,;:ﬂ
¢ ASPIC - The assembler
> JNAS FIERE i LY I R S Y TRY
(Reloca@able object file)
¢ HLINK - The linker
> VEEBL RAM [HIFE I
> BRI T TR O A O
F[ Jﬁ?%[ 3 [E;L%ﬁ,—: r‘f‘ Tk @
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PICC # =4 (=)

¢ OBJTOHEX - The output file converter
> & G Y Hex Al

¢ CROMWELL - The re-formatter
> % RIS KR

N
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¥ Ae ()

R F e h C as .obj lib
3-"%?] »FhE files files files files files

SFRAE \
S~ 1% @ : ! files

-pre (pre-qlrocess)

PP ,, : T[]

/ files
>\ CPP ) -p (pre-process assembler filgs)

v
| 1
GD -g (gertlerate debug info) E
| !
1 1
|
'\/ i
ni . Ls (compile to asseémbler files)
]

files "\ cgpic ; files

Chip Info file i i
(\LIB\picinfo.ini) : [ @
v 4 v v
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WFE L
ﬁﬂﬁﬁi»#ﬁ‘Q

Vi

.0bj
files

—

Run-time file

lib
files

v

library file

%'¥/;nuﬁi ( )

st
files

F[ JVFI: as FI R .obj dib -asmlist
| ‘ (generate asm listing)

-c (compile t

)

Gt E
B 1 %

.0bj

-m (map file)

Output hex format

\

files

.map .sym
files files

.hex

objtohex

MPLAB IDE debug info
cromwell

files
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» | debug
files

N
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Hi-Tech PICC ﬁs’?]%i}"&;é%

“ﬁ'ﬁﬁ%}

oy o= B

.C

C source file % RN

Hi-Tech PICC [V ANSI C R

h

Header file C F[K/ e F\[;F[F[FI Jj;h'fl %:;;%nﬁﬁi

.asS

Assembler file | Hi-Tech PICC FI Ve F\[;F[F[%ET

.0bj

Object file

& 4V PErE

Hi-TECH PICCHRIA A2 S 1
 object fi %

lib

Library file HI-Tech Eﬁ‘ﬁ[?lﬁ? ElfJTﬁ'&'iﬂi’
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Hv AR

et | R A WED FRP

Ist C listing file C source code with line
numbers

map | mapfie symbol and psect relocation
information

Ist Assembler | C source with corresponding

' listing assembler instruction

db | Symbolic object names and types for

S debug file module

sym | Symbol fle absolute address of program
symbols

‘@2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 15 ‘ M|CRDCH|p
F=32 520 s

(SFR)

N
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PR R R

o C p'I'f i EhHE]FE | py SFR

o CH'IH" @ E‘Jm PR EHH P EASEFRAV AR -

o [HIEEE F' ’ %7"“3%;'7\ ﬁfﬁflﬁx’{f

o — [EIfH] = prJusc;m = C%?Hlﬁiﬁp‘f}@l
770 SFR T

.

ﬁ%Pmmmmpf7#WW?>gﬁfﬁ%m
F' rﬂr 125 oy B py header files #

I <pich>" 7

> TR RS PICmIcro T (il R
Tu ﬂw Header File

Tkt
i
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PIC. h

® pic.h puRii% = Hi#!? ( C:\HT-PIC\include\pic.h)

#ifndef _PIC_H
#define _PIC_H
#if  defined(_12C508) || defined(_12C509) ||\
defined(_12C508A) || defined(_12C509A) ||\
defined(_12CE518) || defined(_12CE519) ||\ P I C h ® ;}f;{ ’-’erfé'

defined(_12C509AG) || defined(_12C509AF) ||\
defined(_12CR509A) || defined(_RF509AG) ||\

¥ A % %k e

* FR— f]}m}"' FTJIL

I
IN
[N
IN
IN
IN
IN

defined(_RF509AF)

#include  <picl125xx.h> .
#endif EY S
#if  defined(_16C432) || defined(_16C433)

#include  <pic1643x.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  <pic165x.h>
#endif
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PICI68xA. h

/*

* Header file for the Microchip

: PIC 16F873A ch!p l_"g iPIC16F877Am’“

PIC 16F874A chip Y

*  PIC 16F876A chip s MG BT R

* PIC 16F877A chip

* Midrange Microcontroller g é * PIC168XA h

*/ E‘hf_ -+

#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 @ 0x06;

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. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 19 ‘ M|CRDCH|p
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Hi-Tech PICC 1 ¥ &k =

- HI-TECH PICC i+ MPLAB IDE [N &

R

¢ FV— [ Hi-Tech PICC — [=fif I(Project)
> A=V Labl.c
» Head files : pic.h, config877a.h
0[5 [ £ PICL7F877A
i S g
+ MPLAB ICD2£_ \IFH ﬁ'jﬁm

J o
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‘é‘ﬁ I3 _
Hi-Tech PICCR. % B* 48

o i pic.h RLYIFT F5 el PIC168xA.h

® pic.h fqi_F} U E | FRYE B i F (macro) ?

o FHUEL TR REIE T 2

Delay_1mS £LY[1{f" #H #1£% 1mS Delay ?

HI-TECH PICC-16 C Compiler Workshop a | MICROCHIP
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= ol A g

F'\ N l\‘tb\
TR RIE A (bits) | Grfhaaia!
bit 1 boolean
char 8 12810 127 ¢
unsigned char 8 0to 255
short 15 327868 to 327867
unsigned short 15 0o 85535
int 18 -32788 to 32787
unsigned int 15 0to 85535
long 32 -2,147,483,848 to

+2,147,483,647

unsigned long 32 010 4,294,9567,925
flozat 24 rezl
double 24 or 32° real
A /-. char is unsigned by default.
B. A double defaults to 24-pit. Easily changed to 32 bits
within the HPDPIC, PICC command ling interface or within
MPLAB-IDE.

Floating point is implemented using the IEEE 784 32-bit.

N
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1. Auto - ~FELLEIBARBEE o — HERLE S FHET | 1‘&‘ I PRl
PNERBERVPL = 0 & ErBapt s i FE’J#%%&:\F'@@Q? °

2. Static - ANSI-C JL%?@F&@ED%_ ot ?[E\Tj‘gﬁ F, (! 8 B Y
ik 5 T PRSI AT

8 Slckal - mmin( ) IIHF RGO 05 0
TV E I B R

4. Extern - ij',—»Tgf,@El' b g d»i;gjl:\r*['—#r_} N
Extern e 8l i {f Fy,@ghl;g  [ETE %‘?E;E“l'fl

N
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2 v 2 h=

% Ead]
1. Const - const pY fﬁi‘Ffl’ﬂ"f\L_E'J‘#f [?ﬁv’fzﬁ%%ﬁ%[‘ J”l'&l'ﬁ%
R (SRR 1 B L

2. Volatile - volatile f¥ fﬁi‘?ﬁ’ﬂ"ﬂgﬁéf,%ﬁ*ﬁﬁ”ﬁﬁﬁ
YL | H T - CRASEE oS % F Fﬁ,a'sr@ o LT
fl%ﬁ%”%’é’fi [ig == R eE IRl Ij‘?f%ﬁﬁj?ﬁ@?ﬁ [ o BT
PO/ R B T P RS £
HE BRI (volatile) -

N
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ok % el i

1. Persistent - Ei— f[ﬁ"ﬁ’\fv‘kﬁﬁ I B e ,F%?F}%‘
%?@Qﬁiﬁlm%ﬁﬁﬁéj(staﬂuwﬁ IRl EL o — 4
R AR s A S L AN R

( 1Eor example, the nvram or nvram 1 psects )

2. Bankl, Bank2 and Bank3d - bl- FEFTRIVEEYERE
JUHIE, o PN CRB T% HeTe RAM Bank 1, RAM
Bank 2 #! RAM Bank 3 - "4 JJDJ‘H‘F'[?Q‘—; RAM Bank E\Hj
’ ﬁiifr_'—ii_ﬁkﬁdfvfg{:‘i RAM Bank 0 -

N
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R S RMEILE SE S

1. Absolute - RETE[FHHVESHZEHN] @
address” Py o ?ﬁiﬁﬁﬁﬁ\f7ﬁkﬁ7§?rfﬁfw ﬁDB
ngﬁi_ ﬁ@?'ﬂﬁ:ﬁ_ VEE PR H T
%E%%ﬁiﬁ?%§7‘§§ 3‘3Zmli¢“fﬁk£_ }E'ELEIiLﬁﬁﬁv‘
b 5HE | E1HD)

gy :
volatile unsigned char PORTB @ 0x06

N
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FETRET B
o & FAAM G B(FSR) 18 ¥ i pb cgs b

(PIC168xA. H)
[* bank O registers */
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;

[* bank 1 registers */
static unsigned char bankl OPTION @ 0x81;
static volatile unsigned char bankl TRISA @ 0x85;
static volatile unsigned char bankl TRISB @ 0x86;
static volatile unsigned char bankl TRISC @ 0x87;

N
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SIS A

¢ Hi-TechCH Jﬂ; HEE

R ]%2 iy B (SFR)PYRSS £ T

N ﬁ’ﬁﬁ”f“‘ * B(SFR)[* qu o7 3 — PIC168xA.h
o ffi¥] blt HEK, P L AEhEl

¢ Hi-Tech C fiuH E'Jﬁiﬁﬁ

o & ETHI RPN
o@ﬁ%ﬁ%?

¢ ANSI C BYEH] 4

N
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A (bit) R
L S T

o 1 RS fHadi ) 2
R Wﬁ%@@ﬂ%ﬁﬂﬂ
_%éf}lj D wB L EE

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

¥ 3 PORTA &1 RAS
static volatile unsigned char PORTA @ 0x05 ;
static volatile bit RA5 @ (unsigned) & PORTA*8 + 5 ;

N
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i (bit) ST H
-2 g ¥ %ﬁii’—’*

® HI-TECH C =Liy i AHIRREY o 7 £ AR O 1
Fo Ay (P|C168X£\

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;

o T RIHBZ R, R
o IF(ZERO) @
2003 Microchip Taiwan, Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 31 | MICROCHIP

== (bit) ®¥#TH
- % bit TR AREK
o ['IJifiF] bit ;h'f ARSI =l
e Hi-Tech C g1 F1 Eﬁjwr*m@@(ﬁ +: [F]
" Byte W11 AT 2]
o HFENIFFERHIpY

Fol oo I obit THREAREK
static bit Count_Flag ;
static bit Buzzer 1 Flag ;

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

N
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By =
B>t LCD & Sl

e LCD Functions ( mid_lcd.c)

¢ void OpenLCD (void) ;
void putsLCD( char *) ;
void putrsLCD( const char *) ;
void putcLCD( unsigned char ) ;
void puthexLCD( unsigned char ) ;

* & 6 o o

void SetCursorLCD( unsigned char , unsigned char ) ;

IS (XY )

HI-TECH PICC-16 C Compiler Workshop 33 | MICROCHIP

fﬁ*",{‘ -
A A[/087k 7

® i} ?%FEJE'TIabZ mcp

o ) PICI6SxA b T [OFSRAT gg\t_ﬂ ¢ F
153 JO Port | {4 Hi- Fect PICC 1 e

> lab2.c: = A

> mid_led.c, mid_led.h : LCDEf- fFEt

» cnfig&77a.h : 16F877A configuration setting
o H SW2 5 SWI3F > LEDFp&H I [y
o LD @87 I o 5

Hi-Tech PICC Ex2
Up: 01 Down: FE c\
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S22
5T R
=5

N
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BHA G (Structures)

o FIP[AEIRp e R & o~ Sl = [ |
}’%*fﬁ:rr F"’Pﬁwﬁr#ﬁiﬂ\ %HIEJ w:/g[ 1

° %1‘54‘“ ri%*ﬁlﬁrﬁmwﬂwf » O R PORLITREAS - T
R 9 Ji

° mﬁ;@;‘qu:’% YT H] & EET= IV

o (I~ ﬁ?ﬁ“pJﬁJJF
o B ELVHIEE AT SR CEAIR - )
o RN

struct struct-name «—— | S £

{
type memberl;
type member2; B
} variable-name; « | oY c\
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kS

o (UL e

variable-name.memberx (GRg®@Er. HED)

ztrUCt Comm_protocol Comm_protocol 7 RAM FU£E]
char ID[6];
char Data[10]; ReC_F ram
char Message[20]; 7y E_l[ g/lzﬂj —E*ﬁ[g[:‘%@
unsigned int CRC; ' ID 6 Bytes
unsigned char Repeat;
3 Rec_Fram: Data 10 Bytes
- Message 20 Bytes
: CRC 2 Bytes
unsigned char j; Repeat 1 Bytes
for(J=0;J<20;j++)
{
writeUSART(Rec_Fram.Messagel[j]);
) S
‘ © 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 37 ‘ MICROCHIP

GB e (-)
ol 1o

struct filtered_data {
char Fbandgap[4];
char Frefhi[4];
char Freflo[4];
char Ftemp[4];

} Fcount;
AN K ngﬁugﬁw
B :
Fcount.Fbandgap[1] = Ox34,
‘Fbandgap” [I7/Fo23=" [ F 7 B ¥ 0x34 BV, @
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T#E\%‘;—f#_t‘ gtz (=)
i@ % A i
#=ol 2 .

F2 L SRR T %
’f%f“ 2 SRR -> R T %

o= 18] 1 ﬁ’??ﬁ—;%ilﬁ]ﬁm%}l% £78 “filtered_data”
;E‘l’f,: struct filtered_data *ptr;

ptr = &Fcount;

ptr->Frefhi[0] = 0x87;

AR Feount Freghi” foy 7 3 gy i 7 Ox8T .

N
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BE PR LSRR B

#ol 3

struct temp
{ -
int count;
float freq;
char sign;
} pwm ={
0x1234,
1850.5,
OxFF

N

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




14 “—‘L‘—’fﬁ_ & LR L 7]
#bo] 4 .

struct control {
char mode;
char state;
char sign;
} drive[3];

¥ UG 55 EYES “ mode” FuBT- [WIEliE:
drive[0].mode = 0x33;
E VRGN 55 EY £ * sign” puBT= (Wi

drive[2].sign = OxFF;

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop
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£ % A5 (union)

o I EI@Y gunlqun) F (RS 7E T [l Rl B R H |
I R

vT”t

o HUPEIRE (union) i | 2R TR aerJ"(Structure)

o HH[EFE (union) [HREyFE ELH B | F' A=

o« A 'JF'JF:ﬁfJf LY S

o I O FUSCH P 5 Skl R RO T P
e ik i |

o FUIRIR F' ’FL‘[%E'T [FIEIREpRaL

union union-name < H RIS £
type memberl;
type member2; D (A Bk A &
b5 variable- name; . P E R

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop
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union EE_tag Word

{
Byte[O] Byte[1]
int Word;
char Byte[2]; RAMO RAM1

} TC_74;

EE_tag |72 [ Bytes

] : ;nlon EERandom Read( )FEHE 4 fverk]
ot voro; AL B AT uniom 43
char Bytes[2]: flH“char”x - EJ%?VLFI HIF[\JIS'T_["T-‘

} TC_74; ,%_E‘“‘Low_byten

for (1=0;1<5;i1++) ** EERandomRead( ) E[fj@[ﬂlf@%l

{ — T
>= 1~ = —t SH |1

EE_Aderi ; 0 _j’?‘_‘ %’VFIIM\\%H{”

TC 74 _Word = EERandomRead(0xAO,EE_Addr);

it ( TC_74_Word >= 0 )

Secu_Code[i]= TC_74.Bytes[0]; @»

© 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 43 ‘ MICROCHIP

+' qll H » A ( _ )
+ % Al gy fo g 3 B

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

E‘)F.’[Fm?“;e?vfﬁﬁ'] LRI
- utemp.abc =‘A’;
- utemp.value = 0x3456;

f“‘ ] 2 :

union u_tag *uptr;
uptr = &utemp;

PR > BT

- uptr->value = 0x5678; c\
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°® ﬁﬂa?ﬁ%%qf“FyiiHj%qﬁzﬂgﬁTf}PJ, }5F F, JE ﬂkﬁg
i, J:rJ -Flk/ﬂﬂ:)[ﬁ:rj

ol o AFE(16-bit)? Epurd Y - B 8-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; 6&\
}
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EEier BEUE & H AR

o LITHT VR )

G

union FPvar

{
float FPNum; //floating point access
struct
{
unsigned char ArgO; //argument byte 0 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;

N
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4

N —

—

~P

HF] 1 &7 S EIE - Byte )

struct {
unsigned int

unsigned int b3 :
unsigned int b4 :

unsigned int
} PCLATHbit @ OxO0A;

WHERow

/I bit padding
/I bit 3
/I bit 4
/I bit padding

%N C ARSI R n‘mﬁl@f—ﬁ—,ﬂ?v “b3" R R Y o

BYF FrF 7 OXOA FURAMA -

PCLATHbit.b3 = 1;

SR - fg‘g[lr‘l‘ﬁj_ﬁiulﬁ;—f_—kj ) ‘E[,:I’\ILF %EJH:;“FI ’;I’\‘g'lh-‘[‘,—[‘.[l[_rfj_r\“_#‘l

(i ’Fﬁ’ﬁﬁf @ =EEFFHD o

ST REE R b

N
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/% 71‘ 4
B
EIf] 2 : 7 SEBEIRE - 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; /l bit padding
unsigned int fault :1; // MSb
} pressure;
H C AR R R A VR R T i
pressure.dir =1
EA L N Sl P e ¢ iﬂ‘ﬁ:‘]ﬁﬁw VIS (S0 FTE T Sk AR
l‘l‘j‘u p,;‘l'[“:jf[* ﬁé‘f‘ I'F‘I ’ I_E‘I_’I\ I:[ %%16[’\1{?7—{; o

N
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¥ Lg% %f}d(—— )

AR 1
union {
unsigned char var;
struct {
unsigned int bit0 : 1;
unsigned int : 6; /lpadding
unsigned int bit7 : 1;
} bits;
} uvar;

i 5 EE]

uvar.var - 8 bits fUidg
uvar.bits.bit7 > [Ef& bit 7 fufsn

N
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=g ¥ %f}lj(: )
(7] 2:

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

AR PORTB BV bit4 ' {1 ®] £78 8% “ Flow” PuEbig eIV (e
Flow = 1;

g (3] 3:
;‘E‘['f’,: static bit Motor @ (unsigned)&PORTC*8+3;
SR IR TB] “Motor” ElfJ?irl‘”;f‘lﬁ“ﬁ?["“ﬁ PORTC P bit3:

if (Motor) {
/l Statements when Motor ==

}

else {
/I Statements when Motor I=1

| N
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it * e (2)
g (3] 4:

fay }I'J]:I [}jf‘_;FlJ*‘I%]E[J“f-J h{ELI f'

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

SREIER RN FIRVEE R EE FF[1+E'§FIJ[—~ b i g

static bitled8 @ PortBit(PORTB,8);
static bit pulse @ PortBit(PORTC,7);

- NP Y SRALD| Hdefine

#define S1_Button RA4;
#define S2_Button RBO;

N
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MASELAS JYICD

g {3 5:
bit flag1; // globally visible
bit flag2; // globally visible
void main (void )
{
static bit flag3;  //locally visible
flag3 =1,
while(1);
}

N
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void Init_10(void)

o FENO fiofi!”

void Init_Adc( void )

o FEAD [

void A2D( unsigned char)

o [H7 ’ﬁi’.ﬁ,ﬁﬁiﬁﬁ Channel - jﬂ’r’?ﬁ“éﬂ AID HGBIEh (&
void LCD_ItoA(unsigned int)

o H PRI L0EAFIASCIIE B & LCD
unsigned char Set BCD_ASCIl(unsigned char)

o AT Q

HI-TECH PICC-16 C Compiler Workshop 53 | MICROCHIP

Y =
'TWE’E FLAH] 10-bit A/P gEiE - A
union #I struct s Py
¢ 10-bit pugjeffi 7 idifgany 10 i%ﬁjﬂjﬁ fé?*ﬁ[ff_
%ﬁ”mﬁﬂﬁu = 7 LCD Module
o [YE AID FERS i 8-bit PR > 3 I
7 7 LCD Module 37~ /7
[ AID fﬁfjtﬁ%% s E1E [ fE AID
MJduIe Eli‘J%ﬂ-Jﬁ\)f%:% Data Sheet
TM??@[ i H] bit ﬂr‘??ﬂg’?ﬂ* b =R

N
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10-bit A/D # 3 =

8- e 2 ﬁﬁj“‘ 215 > 10 bits #ATE
i%lf*ﬁﬁ?] L ?V%ZE?] [t : 20 uS (ﬁ * I Hi<10K)
KEE L ¢ 19.2 1S (12 Tao)
10-bit TR o [T~ O PR
“C 9t ﬁﬂéﬁ%%@w VREF+ & VREF-
TEMBLIRE N 7 T[] = fFlJfﬁ%JPﬁ“ﬁ =1
%’%Zﬁ@é@}ﬁiﬁ?j [t 4 %F 39.2 ps
o UpEtROY R > KRR [ b IS ¢ 29.2 us

N
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10-b1t A/D = 3

CHS2:CHSO0
| 1]
—o o an7
Sampling SW L oo X ANG
Rin o o——IX
AN5
AN —o S,
_O\O_—IZ AN4
Cros —OE X ang
10-bit A/D — 120PF _O\C X AN2
Converter VsS PCEGO _O\o X AN1
VDD —0 & ANO
N

pmoTTTTT T VREF + : -

' Reference ;

i Voltage VREE o

VSs

N
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ADCONQO Register

A/D £ E

See Data Book

ADCS1| ADCSO | CHS2 | CHS1 | CHSO | GO/DONE ADON
bit7 bit0
ADCONL1 Register
ADFM | ADCS2 | ----- | ----- PCFG3 PCFG2 PCFG1 | PCFG1
lADMFZO 10-bit Result ADMF:ll
7 07654 3210 7 2107 0
A/DiE % 5 %
XXXXXXXX |XX| 00 0000 "B’ -;_ N "B’ Jr' 3% gié: 0000 00 |XX| XXXXXXXX
ADEESH ADEESL ADEESH ADEESL
10-bit 10-bit
% % % F
©2003 Microchip Taiwan. Al Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 57 ‘ MlCRDCHIP

A/D # e AL A AR

| =g |

|

B

A 4

| g A |

A 4

No

G AD

L
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RAM & ROM = f
oy At 7

N
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i€ % 3p ik

i ﬁ“ﬂ?ﬁff—?”

o (R R TR
> P Sl @R U b p AR
> SRR %ﬁ’fé@iﬁ

<Object’s type and qualifiers> * <pointer’s qualifiers>  <pointer’s name> ;

char * cp
const char * cp
const char * const cp

N

MICROCHIP
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ROM & RAM #; 1

?BQJF VTR 1= B AR T I
K=~

const H%F?{ﬂ""d 7 s ROM )

Bankn '%FJJ 0 ZFEE ,if‘iwﬂ [F' 1 RAM banks
T (n B 12 )

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

cTtL_. &’

* o

*

N

MICROCHIP
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¥ st 2 ()
/E[):J/ Al ﬁ[:? ;I\HT F/\[ FI,J}AF[@}[&ITHL ﬁjgfﬁl
7] L SRS ROM $ 9]
const char array[ ] = {0, 2, 4, 6},
char * cp, c;

Cp = array;
c=*cp; Il *cp will access RAM not ROM

const char *cp;

char c;
iffif_%{ﬁé—#ﬁﬁf_%i_u- ¥| ROM edp %
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¥ LsEnir 2 (5)

A1 2 SR bank i 7]
void process( int *ip); // éﬁﬁ?’iﬁ@ﬁ['fl

bank?2 int value; /1 " gl value £LEY 7 Bank?2
process ( &value); Il &value %;E E\ij ?‘F’[@ ’F‘,Hﬂfﬁzi‘ﬂ BankO

void process( bank2 int ¥ ip )
T REE & A 4o~ 4p 0 Bank?2

N

MICROCHIP
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in [LE A Sk

I I B S g e e
(little endian format)

¢ Char ?F[F—'JF JE S 2V multi-byte ngfj[’{fﬁ~ ([
byte PR

] :
long input;

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

N

MICROCHIP

£
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RAM =451 - Midrange PICmicro

o RAM fifiifE sl £ 8-bits

o ['I'|&% VR4 e RAM banks (bankO+bankl or
bank2+bank3)

> [PJER ] bank L
> [[14F =V bank O #[ bank 1
> bank2 fW#59p' '] 2V banks 2 and 3

N
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RAM &ig 4 - Midrange PICmicro

o RAM frfi(y)
¢ char *ramptr;
> T bankO ;ﬁ’f’p 5t 8-bit #F’,EL}J
¢ bank2 char * ramptr;
> e [ 8-bit FikR - Fy i 1% bank?2
o char * bank2 ramptr;
> 7 bank2 @&~ {jif 8-bit FA&T » Fj] P I
bank1l FF f HH
¢ bank2 char * bankl ramptr;
> P RS
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RAM =45 4% - Midrange PICmicro

® RAM fpif& — 5 [ FE Bl RR s
o ZUTESHIH] 'F 7 PICmicro (PIC16C5x, 16Fxx)
o VYT Iy fEs A
¢ RLA FIHEH far BIREpoafe 2
> J{Qé“EJ ) TI[E}

_.E[

N
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RAM eig 4 - Midrange PICmicro

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

IF%?E_ e E | AN 2

i

ramptr £L% v+ BANK2 Elf‘@m%ﬁ@%\'f > El ’—ﬁ’ﬁfﬁ?—‘ﬂ
[k 6T BANKS O3 Agdglr

N
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#include <pic.h>

RAM # 445 4 7% 3

char RAMarray1[ ]= “Hi-Tech PICC";

void write_LCD( char data)

{

PORTD = data;

}

void Update_LCD( void )

{

char *ramptr;

/ldefine auto type pointer

ramptr = RAMarray1,; /[ init. pointer
while( *ramptr) {

write_LCD( *ramptr );

ramptr++;
}

}
void main(void)
{

Update LCD();

while(1);
}

‘ © 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 69 ‘
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RAM *# ug’_;uj—?s ;h Tgyy\

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

#include <pic.h>

void write_LCD( char data)

{

PORTD = data;

}

void Update_LCD( void )

{

char ch;
chari=0;

/l auto variable
/l auto variable

while (ch = RAMarray[i]) {

write_LCD(ch);

i++;
}
}
void main( void)
{
Update LCD();
while();
}
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RY v
RAM 43 4%

o (S labd.c [ » IR ST E
RAM Bank (0 — 3)
o FHHE  LIFIATTE Y RAM
> Debugger - Clear Memory - File Register
> FREHHZE  AE ?Fm@ =l s AN Fwt“
» aptr = IRP=0 - 0x20, FM;EME i, 0x61 (‘a’)
> bptr =IRP=0 > OxAO, || Fﬁ[}gtﬁ 0x62 (‘b")
> cptr=IRP:1- 0x10, [’] FL‘IEME v 0x63 (‘C’)
> dptr=IRP:1-> 0x90, [*] Fﬁ[ﬁj% 0x64 (‘d") @

HI-TECH PICC-16 C Compiler Workshop 71 ‘ MICRDCHIP

¥ B i "”&FF} =
— Midrange PICmicro

® ﬁIJEI {15 uprFﬁt‘ 16-bits b F%‘“[EU
o 7l [}F'H\%‘TVF’?EWJ RAM =FR| & JpJ
ROM =Y

o TUHH T ERE] RAM
> BB E?

N
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ROM #31%ch% 4 2
#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) { /l test for null char
write_LCD( *romptr );
romptr++;
}
}
void main(void)
{
Update LCD();
while();
1

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

N

MICROCHIP

ROM 5] g 2 32
#include <pic.h>

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

void write_LCD( char data)

{
PORTD = data;

}

void Update LCD( void )

{
char ch; /l auto variable
chari=0; /l auto variable

while(ch = ROMarray[i]) { / test for null char
write_LCD(ch);

i++;
}

void main( void )
{
Update LCD();
while(1);
}

‘ © 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop
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RY I
B~18 ROM *&5) 34

o (Sd¥lab5.c A=Y » A “H“ﬂ—’ﬁgﬁ V ROM v
] erﬁg * RAM I
o FHFHTR] » AFRTTE Y RAM
> Debugger - Clear Memory - File Register
> BT b R R B
> RAMarrayl|]: i@_ltzr"[ b i 0x23
> RAMarray2[]: %B_HQF"[ Kb+ 0x110 (bank?2)

N
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Hi-Tech PICC
AR R r S B g 4

N
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Reset #* T4

[Power-On Reset]

powerup

Run powerup.as

¥ Uaer (i
IR A

Run User’s | Yes
my_startup()

User define
Power_up?

ﬁl_‘
Uaer p J % LR

goto start | No

Run picrt66x.as C AR, F%
|
goto _main P {72 = main

HI-TECH PICC-16 C Compiler Workshop 7| MICROCHIP

Exds 47 30

® Eiff FF‘ ' 45 Ox00 » FijRle 778 £ powerup
¢ MCU Reset ix ™ J[JFh = [FFE
¢ C\HT-PIC\SOURCE\powerup.as
o I FELSHFPAES ’EJF;ﬁfUif %LI*I/OF—%?{ li=
FIF‘}J (B PR TR R reset
I RCT’? W A AL = (5 ) RCHY=il s )
/&% bss psects (uninitialised data) Ik
27t data psects E u¥ JZ[H ays|
E F PR % main( )
F-LﬁFﬁE‘“ C \HT- PIC\SOURCES\plcrt66x R\
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Oﬂmw f%ﬁﬁﬁgﬁhg%ﬁq[mawqwnu&
HH[SH> powerup mglr(powerup as) i E1 P i
AP AT S 15 B
o BB » FREATE IO EE
o [LIF ] FEE> powerup.as J,qt“g‘,;‘g,;[%@ i

3 C ;QF[J ¥R E’l{gﬁ@?v@_ =
. PJ_,BVUFHCnmxopJﬂﬁﬁ

N
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[/0 Initialization on Powerup
PICI6CXXX

C: Assembly:
. e #include “sfr.h”
void mystartup( void ) extrn _mystartup
{ global powerup, start
PORTC = 0x00; psect
TRISC = 0x00; powerup, class=CODE, del ta=2
#asm
clrf  _STATUS powerup
clrf _PORTB #if defined (_12C508) || defined(_12C509)
bsf _STATTS, 5 movwf 5
clrf _TRISB fendif
#if defined(_PIC14)
movlw high start movlw high _mystartup
movwf _PCLATH movwf  PCLATH
goto ( start & goto ( _mystartup & OxTFF )
0xTFF ) #endif
; asm (- “ljmp start * ); #if defined(_PIC16) . . . .
#endasm #endif

1 1
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¥ %rd® — PICI6Fxxx
o CHuei || BLgusta ] g B PO L > IR
PR 7 Bl Boverunt 17
o = e [l
o SR ERRERHOE ] e
. C%E;“ Ak 2 e B P L P B

void interrupt isr_rec ( void)

{
if (RCIF)
byte = RCREG,;

) il Hiia e

N
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¥ I

Static void interrupt isr (void)

{

if (TOIF) { /l TomerQ interrupt
TMRO =250; // Reload the Timer value
TOIF=0; /Il Clear TimerQ INT flag
}
if (INTF) {
Relay =1; /[ Turn the relay on
INTF=0; /I Clear the interrupt
}

N
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=
=
W

5 B

° Hf”@@rﬁ“ﬁl B [IVAY [
;ﬁifz;l%lguw STATUS, FSR, PCLATH
* ngﬂf&f‘ﬁl ﬁfz‘gﬁ'IE[[E F[\j

i
o BRI SURE AFEE AV RAM

- SR F [nr[r TR E [EVLJF’;‘ [ =

N
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B RY -
el JL T1mer2 E %7
e Timer2 [
¢ 8-hit Fﬂ;@“%ﬁﬁ%ﬂ > JielE (i~ Ak A
¢ PWM fivil % gfﬁﬁgfgle% (Duty & Period)
¢ TMR2 }Lp' & pjgfﬁaf]@**
o TMR2 5wy~ E[ PRZE”# o8 !
I o EIPTER
s TMR2 = PR2 HF‘U’TT;EL st f&%ﬁ
postscaler Z[|= gyﬁf rAA g
¢ SSP (SPI™) [fil# ﬁﬂ [ gl =4 FE% i &N

N
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bl T
Timer2 = B.iR

TMR2
output 8-bit Data Bus

Set T2IF
flag bit

Prescaler Fosc/4
1:1,1:4,1:16

2

8-bit Data Bus

N
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bl 3 2 A
Timer2 # 3 BFp

TABLE 7-1:  REGISTERS ASSOCIATED WITH TIMER2 AS A TIMER/ICOUNTER

Value on: | Value on

Address | Name | Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 POR, all other
BOR RESETS

0Bh, 8Bh, [INTCON| GIE PEIE | TMROIE | INTE REBIE | TMROIF [ INTF REIF [oooo ooox|oo00 000w

10Bh, 18Bh

0Ch PIR1 PSPIF("| ADIF RCIF TXIF SSPIF | CCP1IF | TMR2IF | TMR1IF [oooo ooooloooo oooo
8Ch PIE1 pspIEM| ADIE RCIE TXIE SSPIE | CCP1IE | TMR2IE | TMR1IE [oocoo oooojoooo oooo
11h TMR2  |Timer2 Module's Register 0000 0000J0000 0000
12h T2CON — |TOUTP83 TOUTPS2|TOUTPS1 TOUTPS[J|TF«1R20N|TZCKPS1 T2CKPS0]-000 oooof-o00 oooo
92h PR2 Timer?2 Period Register 1111 11111111 1111

Legend: x =unknown, u = unchanged, - = unimplemented, read as '0". Shaded cells are not used by the Timer2 module.
Note 1: Bits PSPIE and PSPIF are reserved on 28-pin devices; always maintain these bits clear.

o [li#t: GIE, PEIE, TMR2IE
o [[1%FEEE TMR2IF
e [[I%iHi[ : 0.25us *16 *16 * (155+1) = 9.984mS o

‘ © 2003 Microchip Taiwan. All Rights Reserved. HI-TECH PICC-16 C Compiler Workshop 87 ‘ MICROCHIP
4 33 =
R ﬁ S

lab6.c A= Timer2 fl g

Ebg- %IE:“FF%@;@ L0mS f[r
i‘é’{‘ * 5 57 100mS %(Q I’:“:l{q} o \£J

F"JF[ =

N
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TEXE
o Pl (72
BT S

Vi DA AR 2 ]

Vi 'p RAM = [ 2 ]

B PRI R

5 > AllFET ﬁﬁl%ﬁjﬂ AR EE

78 C

.
ﬂH
‘\3“

2

.
ﬂu\,

* 6 o6 o o
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EHEEETH C

2

i
13\;‘,

.
ﬂH
-\ju

® i ",;ﬁF[[EBF' fﬁﬁa IR I PR S A BB
o ljmp — FIEVIBAEZNED (Page)p P ;r'F*, &J(Goto)
o fcall - FIEr AT EIRVE FJ%E““ R HFFI &J(Call)

® i f,?ﬁfiﬁ,-ﬁ (USTIAA P B Jt{gpuﬁ%: ) s
T‘F[_LTEJET]);E[:_JI,%@' E [;H[ﬁ

N
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%%ﬁﬁﬁgﬁﬁ
o 1= F"J;‘HA?IEI F' "] };ﬁ[ f'f'ﬂ T
Y i

(statements = @l [ A

Examples:
asm(“moviw 0x20”); /I C statement style
asm(“movwf 0x30”);

® ﬁ%ﬁl H| #asm , #endasm Elivﬁ['f'[

#asm
moviw 0x10 I/l Assembler directive style

movwf 0x20
#endasm

N
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NN

) s -

1
)l
-gu‘,

o SR R
f;i[i i J’{ﬁ’ﬁ
o A R

N
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)} A v \2%
® i FFF IR FRENIR oA

e C F[Jf [ P11 (Objects) ﬂlﬁ'@(ﬁ*@%gvfr F/\[?ﬁ
= LE% TS ’];ﬁ;lfﬁjﬁm R H'JF'FVLJ J

11 11\—R—1:I

* i Fﬁ%ﬁ@ﬁ’%@” Fuwglﬁlﬂﬁﬁrfﬁjﬁ”ﬂ% LI

iyt ?_function name

o[RBT PG @G (auto variables) [ 1
[FEplE e F g “?a_function_ name

N

>—"—'—rl
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)L < Jaader AEN v F%
® AR C g IRy = ke it

pELFTR* C g id

int response; /l a global C object

global _response ; directive used to give reference to external object
movwf (_response & 07Fh) ; accessing C object in assembly code

b C AN TR wEFS P i@

global _answer ; directive to give object global scope
_answer ds2 ; defining 2 byte variable
extern unsigned int answer; /I reference linkage
answer = 10; Il accessing assembly object from C @
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T:z

DS R g@\f

> SRR PSECT [k

> AR AR IR Tﬁﬁlr k%, GLOBAL - I']
Fo LR RS F[L L

N
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W2 e g3

-gu‘,

o = IVigflr
¢ C ur|r|;&§%§Vé
> i G s B R R
> TR static 1

> A AEIR T C PR - §i7 (L) et
il

» Multiple Byte v Efiz
> (&AL AT (LSB) e k] i fik [RAY A i
> A (MSB)fT TV ) 7 | 1 PEIET PRl ot 4
VB[S - byte W
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ﬂE;hE;QTF[.JI
Assembly.

O

processor 16C74A #include <picl674.h>
#include “pl6cT4a.hti”

extern void Foo( void );
psect text, global, class=CODE, delta=2

global _Foo char Varl;

signat _Foo, 88 int Var2;

global _Varl, Var2 void main( void )
{

_Foo Varl = 0xAA;
movf _Varl,W Var2 = 0xbb;
addwf _Var2, W Foo(Q);
movwf (_Var2+l) }
return

N
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Hi-Tech PICC
0% TR R

N
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S BB
o FRIEMIHM ANSI C R
> AR HVECERER, e.g. strepy(), islower()

- LR, e.g. sin(), sart()

> Hi-Tech ﬁ’ﬁ:ﬁ@wﬁ, e.g. persist_check(),
get cal data()
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S BB

¢ ng'JIIEF-'H} 60 {5 C ﬁ*@ﬁg’[
o iy

YV Vv V VYV V VY VYV V

strcpy
strcmp

strlen

strcat
memset
memcpy
memcmp
and more . . .
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S BB

o BrEE LR

vV VvV ¥V VWV V¥V VY VYV V VY

sin

COS

tan

log

pow

exp

floor

sqrt

and more . . .

HI-TECH PICC-16 C Compiler Workshop

102 |

MICROCHIP




S BB

o TR

YV V V¥V VY V¥V VY VYV V

iIsalnum
isalpha
Isascl
iIsupper
islower
Isspace
Isdigit

and more . . .
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& e
o B

> atof
> atoi
> atol
> Idiv
> rand
» and more.. ..
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Hi-Tech PICC

H T e

7N
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FFE R TR
. T PIC168xA. h

o #define sleep() asm(“sleep”)

o #define nop() asm(“nop”)

o #define clrwdt() asm(“clrwdt”)

>%ﬂ%§“@@ﬁ%ﬁ?ﬁ@ﬁ“3%ﬁﬁ
- Sleep();
® DA = & A5 4 T BT R R v

o b CHEZEN ol
> ei();
> di();
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C #2373k % Config.

e Configuration Fuses Set in C Code
o BB

YV Vv V VYV V VY

T

RS S
AR hex fig ]
Hi-Tech f{fl “© _CONFIG” v~ &

fi'I'] #define Elfﬂr,'f, H Y h o
Hi-Tech PICC = Config. Fuse [t5s.

© 2003 Microchip Taiwan. All Rights Reserved.
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PIC16F877A. INC (

_CP_ALL
_CP_OFF
_DEBUG_OFF
_DEBUG_ON
_WRT_OFF
_WRT_256
_WRT_1FOURTH

WRT_HALF
CPD_OFF
CPD_ON
_LVP_ON
_LVP_OFF
_BODEN_ON
BODEN_OFF
PWRTE_OFF

PWRTE_ON

_WDT_OFF
_RC_0SC
_HS_0sC
_XT_0SC
_LP_0SC

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

" 1FFF~
"3FFF~
"3FFF"
"37FF"

"3FFF"
"3EFF"
"3FFF"
"3F7F"
"3FFF"
"3FBF"
"3FFF"
"3FF7"
"3FFF"
"3FFB"
"3FFF"
"3FFE"
"3FFD"
"3FFC*

I T T T T ITIT I I I I ITITITITITITITITITITITTITIT

26

© 2003 Microchip Taiwan. All Rights Reserved.

HI-TECH PICC-16 C Compiler Workshop

108

"3FFF* ; No prog memmory write protection
"3DFF* ; First 256 prog memmory write
"3BFF* ; First quarter prog memmory write
"39FF* ; First half memmory write protected

MICROCHIP




Config =3k Z_ (picl68xa.h)

#define CONFIG_ADDR 0x2007
#define RC 0x3FFF // resistor/capacitor
#define HS 0x3FFE // high speed crystal/resonator
#define XT 0x3FFD // crystal/resonator
#define LP 0x3FFC // low power crystal/resonator
#define WDTEN 0x3FFF // enable watchdog timer
#define WDTDIS 0x3FFB // disable watchdog timer
#define PWRTEN 0x3FF7 // enable power up timer
#define PWRTDIS 0x3FFF // disable power up timer
#define BOREN 0x3FFF // enable brown out reset
#define BORDIS 0x3FBF // disable brown out reset
#define LVPEN 0x3FFF // LVP enabled
#define LVPDIS 0x3FTF // LVP disabled
#define WRTEN 0x3FFF // flash write enabled
#define WP1 0x3DFF // protect 0000 - OOFF
#define Wp2 0x3BFF // protect 0000 - O7FF
#define WP3 0x39FF // protect 0000 - 1FFF
#define PROTECT 0x1FFF // protect program code
#define UNPROTECT 0x3FFF // do not protect the
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2% Z_ Config. Word
e CONFIG EIfJEIQ%E[’f, (pic.h)

#define _ CONFIG(x) asm("\tpsect config,class=CONFIG,delta=2");\
asm("\tdw "___mkstr(x))

o MPATHFITIE ?,?EJTFV%I %ﬁ

gy : PIC16F877A
#include <pic.h>
_ CONFIG (HS & WDTDIS & PWRTEN & BORDIS & LVPDIS & UNPROTECT ),

void main(void)

{
}

/[ ...your code
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2k Z_ ID Locations

e |D Locations pszl;%ﬁrf . (pic.h)
> fii”] __IDLOC =&
- i 4D 16 359 4 R (0~ F)

g fy] : PIC16F877A

(X

#include <pic.h> User 1D ME]]]DI‘}'

Lser|D:
_IDLOC ( 12AB ); |EI1DEEIAEIEI
\{/'Old main(void) [ Use Unprotected Checksum
.......... - DE Qan el | ﬂe | o ‘
// ... your code
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# T EEPROM

e EEPROM [iuZ & 7 (pic.h)
> [fi"] __ EEPROM_DATA = &
> DRI 2 " Bytes

PIC16F877A fufy] :

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

m FEPROM EBX

Address | 00| 01| 02| 03| 04| 05| 06| 07| 08| 09| 04| 0B| 0C| 00| 0F| OF ASCIT

aooQ mﬁ'l 0z 03 04 05 06 07

goio FF FF FF FF FF FF FF FF

gozo FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ........ ..... ...
g030 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ........ ..., ...
o040 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ........ ..., ... ~
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