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MPLAB C18 Workshop
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> MPLAB C18 # 7 = f 4

BERTHFRERREARE » 2K
> MPLAB C18 # i 1 p izl 5353 # i
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bit f247BA/D kg » & B8 2385 1120k e
BETioE  HFZEEFEKMNOER RE LR T

=L
“.'

& User ¥ i5:iF RS-232 X 253 ~ M E A BT 3 » ¢

FRe8 71| 3¢ EEPROM (24LC02B)
¢ /']i” "% I ’E;K/_m. T
> 1 ON, m.fﬁig@ﬁxrﬁ r/{ T Bk
2 ON, B R 435 8L e80% — 99%
3 ON, BRA4>a 8L a21% — 79%
4 ON, /B & a8 8L enl% — 20%
0 ON, B & M35 MK T %

oC TRy HE 5, 4ok 7 ESenfeV s 2
1IN A léq" C &ﬁi‘u* g
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PIC18F4520 i & 7+
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PICmicro®

Von Neumann (- $%MCU) o

Program
4 2 Data
Memory

p—
m—
p—
pam—
—
p—
—

Harvard (PIC Micro)

WL
1
H\
"I

w=12/14/16-Bits
Program

Memory
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PICmicro® %‘;}k‘;‘ 3 B2 S\

iR
'@;E‘hf%@é‘_ °
fﬁ. # * Pipeline #u&
%f P PERE (T oo
— x]%uﬁﬂ o
J&r GOTO, CALL & BRA) B

Tcy0 Tcyl Tecy2 Tcyd Tcy4

1. MOVWF PORTB [Fetch 1 Execute 1
2. CALLSUB 1 Fetch 2 Execute 2
2b. Forced NOP Fetch 2b FNOP

Fetch SUB_1 Execute SUB_1

3. BSF PORTA, BIT3 Fetch SUB_1+1
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PIC18F4520 2 # B (- )

Data Bus<g8>

| Table Pointer<21>

'

| inc/dec logic |

’a PCLATU | PCLATH

[PCU[PCH [ PCL|
Program Counter

$

31 Level Stack

Address Latch

Program Memory STKPTR
b drb | STKPTR |

Data Latch

8

Tahle Latch

RAQ/AND
Data Latch RAT/AN1
RAZ/ANZ/VREF-ICVREF
Data Memory RAJANINVREF+
(3.9 Kbytes ) RA4/TOCKI/CT1OUT
RAS/ANA/SSHLYDINC20UT
Address Latch 0SC2/CLKOPIRAG

f-m OSC1/CLKIBIRAT

" Data Address<12>

A
BSR

L ROM Latch
Instruction Bus <16>

Instruction State machine

Decode and control signals
Control
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RBO/INTO/FLTO/AN12
RB1/INT1/AN10
RB2/INT2/ANS
RB3/ANg/CCP2
RB4/KBIO/AN1T1
RBS/KBI1/PGM
RBG/KBI2/PGC
RB7/KBI3/PGD

4. .

ACCEsS
EFSRO Bank
FSR1

12

4
Y
incidec

r Y r Yy »» v 0%

?

RCOMIOSOT13CKI

RC1TI0SIICCP2
RC2/ICCP1/P1A

RC3/SCK/SCL
RC4/SDIISDA

RC5/5DO
RCE/MX/CK
RC7/IRXDT

Yy Yy vyYyYvyvyYyvyy

|PRODH| PRODL |
A A
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PIC18F4520 % #-B(= )

r r
| 88 Multiply |

RDO/PSPO:RD4/PSP4
RDS/PSPS/P1B
RDG/PSPE/P1C

(3) Internal ROT7/PSPTIP1D
03C1 E_" Oscillator Power-up

Block Timer

osc2® D— Oscillator ALUE>
INTRC Start-up Timer :

T108] E_, Oscillator Power-on 8

Reset
8 MHz

T1080 [X—{| Oscillator WE%FT"]E;C’Q

L B B | L )

Precision REO/RD/AND

' Brown-out | —
MCLRZ [DJ—{|Single-Supply Band Gap RE1/AWR/ANG
Programming Reset Reference REZ/CSIANT

In-Circuit Fail-Safe MCLR/\VPe/RE32
Voo, Vss DX—» Debugger Clock Monitor

Data
EEFROM Timer( Timer1 Timer2

Cormpandlo EUSART
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PICI8F4520 i & % ¥

Flash Memory : 32K Bytes (10 & =< 0 & g =< #k)
Data RAM : 1536 Bytes

EEPROM : 256 Bytes (100 § =< £ § &: )
Timer : 4 &

CCP Module : x 1

Enhanced CCP : x 1

B 7id 20 . EUSART > MI?C > SPI

TR E X2

ADi# #= % : 10-bit/13CH

Reset : POR » BOR » WDT » MCLR  Stack -
Reset 15 4

¢ I/O: 5 % 36
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PICI8F4520 i & % ¥

® =T 5
» HS ~ XT ~ LP ~ HSPLL ~ EC 2 External RC
> nE RC 27 31KHz ~ 8Miz
v ¥ i* x4 PLL

¢ Clock Failure Monitoring

¢ Power Done Mode
> Run ~ Idle ~ Sleep Mode

© 2002 Microchip Technology Taiwan. All Rights Reserved. MPLAB-C18 Workshop




PIC18F4520 #g3;" % Az §

PC<20:0>

PIC18Fxxxx # = ¥ i£2M Bytes
A 3N T oAby 4 AR T hE
ﬁ:i“ , _‘ﬁ' % Ly 35% ﬁi;?“ —Er- (Page) Stack Level 31

PIC18F4520 shfgst 3B~z B & 000h

32K Bytes ° High Priority Interrupt Vector jlelols]y
e
Rese‘t = h = OXOOOOOO Low Priority Interrupt Vector [ONRs]g

% BALEY ¥re £ = 0x0008 On-Chip

Programming e

kLY %o & = 0x0018 8000h

p—

A AR dp £ 31

Stack Level 1

User Memory Space

1FFFFFh
200000h
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PIC18F4520

% 16 banks =Data Memory
i Bank 73 256 Bytes °

Special Function Registers
(SFRS) %Kfe#% Bank 15

(Llnker)g'a
et A T

# Access Bank

Clkr A% % Linker #& &
ol b ek gy
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0O0h

FFh
00h

FFh
00h

FFh
00h

FFh

00h
FFh

0O0h

FFh
00h

FFh
00h

FFh
00h

Data Memory Map

Access RAM \ 000h

GPR (Bank 0)

07Fh
080h
OFFh

GPR (Bank 1)

100h

1FEh

GPR (Bank 2)

200h

2FFh

GPR (Bank 3)

300h
3FFh

RIS

Access Bank

Access RAM

GPR (Bank 12)

COO0h

CFFh

GPR (Bank 13)

DOOh
DFFh

GPR or SFR
(Bank 14)

EOCn
EFFh

GPR or SFR

FOOh

F7Fh
== SFR (Bank 15) /gl

18

FFFh
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MPLAB IDE & MPLAB C18
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Microchip# ¢ ;' g = 2
MPLAB™ IDE

T pk Lt R b4z

AR E A2 3¢ T8 B

MPLAB SIM ICE-2000
HHEERE ICE-4000

Real ICE
PI1Ckit2 Debug
PICKkit3 Debug

ICD2
ICD3
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MPLAB C18 #%iF

o 22 ANSI ‘89 #4p %
& L EFEEY
> 32-biti¥BLiE &
> & % [EEE/ % 2k:F &5 & ;0

& 74 A7 5N “f&h(Source Level Debugging)
> EIMPLAB IDE % i4p %

o MPLAB-CI8 & 2. % 44| S i
> SPI, 12C, USART, A/D, Timer, .... etc.
> T ERAAE T R2 e
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MPLAB C18 #xit (2)

o L E il
> 12 % RAMZ ¥ iz sc g 3a fp
> S#BcE 3l #icz. Bk
> Snled e 21 P B9 % AT A8 A

o NMNEH B LT
» In-Line Assembly
& R AT B iReredl i £2T
Ve «]‘%‘r/’i 9 ¢ BTPRFA4% 30
# Z_3| Access Bank
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i & MPLINK
¢ & K MPLINK?

> MPLINK S_#-% & 333 enke#(Assembler) z
C- Compiler *t& 2 ¢ obj A4 id 5 3
LA R i > - BERFa
hex #%

& MPLINK #¢ i€ A 7
AP e gl 4R 58 (CODE) 2 74 (RAN)
A2 73R8 (HEX)
F g n 2 FR % MPLAB C18
Fe i COD 4% 4 A2 3" 6 45
AT L F A i
@ %72 (Library)
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MPLINK 742~ %
e

MPLAB C18 MPASM

l l object

linker "4

-r Script > |
@ 18F4520.Ikr

H

ro.out ro.cod - ro.Ist - g.map
24
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3 MPLAB IDE
SniE C R doAgid
KERTRRE

K A
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%212 ( Project Management )

¢ MPLAB IDE £ & & 123 ;4 k= = i % &2 X
oo At MPLAB IDE pF > A% 222+ — B
Project °

& Project a7 e tf % LA E XX.MCp ° B3 ¥ R A4
T;%‘ﬂ;;cl’é"—]]":'“ ﬂ} B &'jﬂ 'g ?/:_

¢ — B Project ¥ &% 5 F i
T =E ~ <] v BHEc
(LR R ER S A
AP BE TE 452 4 ek B
CFE - M EEH 2K

¢ U Project LA K F4F -

P fs AN ez ~ i3 ek o
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W MPLAB IDE ' | = IWA

File Edit ¥iew Project Debugeer Proogrammer oConnguore moow  Help

E||gaua|@cﬁj

=- [C ".CIB\P.WEMM".Exd mp]
E| SDUII:E Files C
B

; -pl8LCD 201 .
5----Heau:'lerFi]Bs unsigned char Set BCD ASCTT junsigned char EBCD Data)

. Ohjert Files ;

:--iﬁkm:’}'FﬂES if [BCD Data==0)
= T Acripts :

1Bzl if (DS Zero FLG) return : EHRFiTE

= |:::|'|_HI:;!]_H 4 L - glse return '0D'; Eﬁ?_l':-’_‘ﬁﬁﬂf
Build | Find in Fil=s | MPLAE KD 2 | :

Copyright {c) 2002 Microchip Technology Inc. T J

Bl DS Zero FLG=0; BB A E

MP2HEX 3.10.06, COFF to HEX File Converter return (BCD_Data +='07]; M EE] as

E : : ¥
gnw;ing]-ft I:;:u::jl 2002 Mirrechip Technology Ine, g;: ip‘ l&ﬁ- ‘Q.‘!:.

ll."ll."*******t1:1:****1r1r1r1:1:*******ttt*******tt*******ttt

100 J% Function: 11

A | addsFr ||AD|:|:|N|J = Symbel |[_parameter_i

I 2 I I Address I Syvinbol MName | Values
= O] x| o09s AD Temp O3EB9
oo9n D3 Zero FLG a0

Oo&0 = LCD MSGZ "L/D Value——= "

OF 41 0 oooooc— 0051 e T
OF A2 31 000111 0052 Ay
OF 46 EECON1 128 10000C 0053 A
OF 47 EECONZ 0 00000C 0054 SRR W

OF AS EEDATA 0ooooc 00Ss AT "%‘3 &ﬁ ;‘3;
OF A9 EEADR 00000C 0056 6] 25 3
' | V| A watch1 watch 2 | wiatch 3 | wiatch 4 |
|MPLP.EI ICD 2 |PIC18F45E ipc:Dx4EE |W:Dx39 |n ovEdeoc :

Leaded CHCL BAnswerAnsd Hid cof

Decimal I BEinar
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A2y enikig ( EDIT )

o MR (File) o AR
TP (New File) iz - [l B RUFR

5] ?Tg fé# (Open File) e
K % [l ) (Save) Cul+C - BIg=ss
Ctrl +V - B FHIL]

M EE bl- 1 ) (Save As) ‘
Ctrl +X - ?EEBQ‘EE

Ctrl +A - =&

Del - H1f=

Ctrl + G - 3=

Ctrl + F - @y 3" 7w gy

Ctrl + H - Fraimsi iy 3 7“F9’3"f['|
B F3 - REREIRI TN JFS

cnFebn TR EEE Shift + F3 - SEARI[F| 54

Ctrl +Home - #2= % {3 &P P , D

Ctrl+ End - FZ=ARg s Mouse pi#F# Y * - EHF

=2 2
Home - WAR#2 =71 5 &P
End -J#FEFE=7%5H

el T 6+ fo =2 B2 . =l
Ctrl + Litt - fij =7>— |3

Ctrl + Right - [p| /%% W3
Ctrl + Pg Up - #2=2 FI &

V V V V VW V¥V VvV V VYV V V

>
>
>
>
>
>
>
>
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fig » % — A Exl.C

#include <p18cxxx-h> 1. 7 MPLABZE =17

_ 13? “Flle 1% %J
™~ N IM X W
e 3 e e

t[FI%AL J: Eﬁ)ﬁjﬁil o
) e e s

//> Program Main ( ) * Al TR L4 9738

/ AR T R B B S S S B S S S S S S S S S S e S S S e S S S 9 T 5

void main(void) 7 WFA - 5=
{ (I 3

int 1@;&‘;@;@ o

' EI‘H'A[[‘_X %’}—_‘r&;l’?’é ’ l*‘\‘\l—[iﬁ?—
File”{’éz{? J%PE’E’ “Save
g7, ﬁ? z/[[_k FrA.

/ﬁ'r E[_.’ I‘E)'v‘ °

4. C:\RTC\C18_V2\
while(l); Answer_APP001V3\
+ Ansl\exl.c

© 2002 Microchip Technology Taiwan. All Rights Reserved. MPLAB-C18 Workshop




H¥E% MPLAB® IDE

B 3 K A

Debugger  Programmer Tools  Configure  Window  Help
w@‘ & ‘ Checksum0x835a |

| Build | Wersion Contral I Find in Files .

(1 Files | *¢ Symbals

FIC18F4520
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E - — & New Project

> — 1 New Project = 3

> PrOJect 2> New B Fxiz = Project #R %

> #5 » Project Name % Project s is

Ell._. El._llt View ]:_l—' CUgger ]_:Iul_luél AITITIET I.;:;u;:;ul;-';, _-.__.'._I'I_lfi:i:
=" EI..]HI..t Wizard...

cet Active Project
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ir * New Project pv €78
> Project Name % : Exl

\ Y4

> BAE s @ .. \Ansl

:'r'l:le!I::t Chrector,
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MPLAB IDE £}
ﬁ%iﬂ[li%‘[r FZ,IIEDF'IEU
E %@L“ N
Frr{sl 2] Eunnm -

jf\’:jll: ’) —};/_[;[ A _3_"’:%
—‘L IE[ Jl;lﬁé 'JJJ“:—,_['_i —W 4L/

Ll
5 .

© 2002 Microchip Technology Taiwan. All Rights Reserved.

C18, MPASH,

» MPLAB IDE v7.40

Edit Tools

[ =

File: Wiew NEEEES Debugoer  Programmer Configure

Project \Wizard. .

Mew,..
B 203Lab1. LpEn. ..

Clase

= |__"| 203Lak 2=t Active Project

CIE
[ Hea
1 Cibie
1 Librz
(] Links
[ Otk

Clean

Build all

Make

Build Options. ..

CerHF10
Fi0

Save Project As. .,

Add Files to Project. ..

#dd Mew File ko Project, ..

Remoyve File From Project k

< Select Language Toolsuite, .

5efk Language Tool Locations. ..

‘ (] Files

VMersion Conkral, .,

PICZ4F 112854010

MPLAB-C18 Workshop

Ay 4

Windon

Help




=45 MPLAB C18 £

» Lab0 - MPLAE IDE ¥7.51
File Edit “iew Projeck Debugger Programmer Tools  Configure  Window  Help

DS W s mE =82 | [folcse [0 & R 5O

J Checksum: 0x8353

I Lab0.mocw

=] 3 Lab0.mcp

[ source Files
(L3 Header Files
[ object Files
3 Library Files
[ Linker Scripks
[ cother Files Active Taolsuite: IMiu:ru:u:hip C18 Toolsuite

Select Language Tools ==

— Toolzuite Contents

5 mbler [mpazrmwin. exe]
MPLIMNE Object Linker [mplink. exe]

MPLAE C18 C Compiler [moc]8.exe)
MPLIR | ihrarizn irnnlib auesl

[ Location———

\L
< IE YProgram FileghMicrochipbMPASM SuitesWPASMYWIN exe ') Browsze. .. |
Help | ak I Canizel |

## Symbals

|PIC18F4520 w0 ovzdee |

A )

mpl 1nk. exe, mccl8. exe & mplib. exe =% f5 =%
c:\mccl8\bin (C18 =¥f Kk §* “‘)
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PIC E|5% #

F

& MPLAB IDE v7.40 E]@Ef

File Edit “iew Project Debugger Programmer  Tools ESspisEEs wWwindow  Help

0= ? Ched
_onfiguration Bits. ..
M 203labl.mew [ |[BX]

= 1 203Labl.mcp Settings. ..
B corceries
] Header Files
3 Cbject Files
] Library Files
1 Linker Scripks
1 Other Files

e

PIC24F11280GA010
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DDF}E‘{’FE&@‘

!E Device Family:

PIC 18F4520 v ‘ | ALL

= @ exl.mcp -
« | Suppart
=3 Source Files & HP
awl.c OQrarmimers

3 Header Files @ PICSTARTPlus @ MPLABICD?2 @ PICKit 2
[ object Files

(3 Library Files @ PROMATEI @ PICkit 1

=3 Linker Script @ MPLAB PM3 @ MPIABRBEA ICE
[ 12fs5200

(3 Other Files gaflane and Design To0ls

@ ASSEMBLER @ COMPILER Z vol
w3 .40 w240

Debuggeif

MPLAE SIM MPLAR ICD 2 Pl
1 Files | *2 Symbols @ @

FLAE REAL ICE

MPLAE ICE MPLAE ICE 4000 ICENCD Headers

CH18XN0 @PMF18VWHO @nlo Header
PCMWTEXMN

O l [ Zancel l [ Help

/

» E’ y 2 4 ‘/‘,
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=LiEl Configuration Bits ~ Wi%8

Qi ™ |= gt >4 Configuration Bits i)' 7 ™ [ i

PRl o RIPVERE A R ] #pragma config VT & b
» Bxl - MPLAR IDE v8.02 E]@

File Edit Wiew Project Debugger Programmer Tools BeEsENGEN Window Help

D & # ? | [pebuc v & = B @ £ Select Device... checksum0x835a
Configuration Bits...

1D Memory

Seftings...

FPIC18F4520
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Ao di—  config pYREE

| = Configuration Bits

Configuration Bits set in code.

e

| Cateqgory | Setting

bddress ——t——ialad
200001 [
300002 ]
300003
300005
300006
300008

3000059

S00008

Oscillator H=

Fail—-%Safe Clock Disakbled
Internal Extern:s:Disabled
Power Up Timer Disabled
Brown Cut DetectEnabled in har
Brown Cut Voltacd.z2W

Watchdog Timer Digsabled-Contr
wWatchdog Postscezl: 32768

CCFPZ2 Musz EC1

PortkE A/D Enabklec PORTE<4:0> con
Low Power TimerlDisabled
Master Clear En:MCZTLE Enakbled, F
Stack Overflow FEnabled

Low WVoltage ProcDisalbled
Extended CPU En:z:Disabled

Code Protect 00tDisabled

Code Protect 0ZCDisabled

Code Protect 04CDisabled

Code Protect OclCDisabled

Code Protect BocDisabled

Data EEPROM CodeDisabled
Takble Write ProtDisabled
Takble Write ProtDisabled

9 £ 81 iv«?i%ﬂ’@&

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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AR ETRIRY Project  #1& 10

_ox

BB SN2 [pepugv i EHBO Sad o PR EO |

checksum0x9fee ‘

Add Files to Project iedd

[

|

|

|

|| = O exL.mep* ESnED: ol
[ =P .1 Source Files
! exl.c

! [ Header Files
! 3 obiect Files
! [ Library Files
! =3 Linker Script
! [=] 18f4520i. kr
|

|

|

|

|

|

|

|

|

|

[

|

|

|

|

I

i

7+ “Source Files”
B HET (5
I R AT

2 other Files

EEaHW: |

ESAERI (T |All Source Files (¥.asm;¥.c)

(1 Files | *# Symbals

Jurmnp to: |Projed Directony

[JRememberthis setting
(@) Auto: Let MPLAR IDE guess

() User: File(s) were created especially for this project use relative path
() System: File(s) are external to project use absolute path

<
MPLAR SIM PIC18F4520 peil £ novzdec

Source file;: . .\Ansl1l\exl.c
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BB Séa

“?| |Debuq \@"

A | |

checksum0x9fee

= [ ex1.mcp*
I':.l:I Source Files

[ Library Files
=3 Linker Script

Add Files to Project

BSUBO: | Oh

4

D ¥ £° v

E) p18f2682.h
) p18f2685.h
) p18f4220.h
Elpl8f4221.h
) p18f4320.h
£ p18f4321.h
£l p18f4331.h

£l p18f4410.h
) p18f4420.h
) p18f4423.h
£l p18f4431.h
) p18f4439.h
£ p18£4450.h
E) p18f4455.h

£l p18f4458.h
) p18£4450.h
) p18£4510.h
£l p18f4515.h
) p18f4520.h
) p18f4523.h
£l p18f4525.h

E) p18f4539.h
) p18£4550.h
) p18£4553.h
£ p18f4580.h
) p18f4585.h
£l p18£4610.h
£l p18f4620.h

RIS H A

[ 154520, lkr
[ Other Files 3
=3 -
RELBW: | IEESE
1

EEAER(T): |Header Files {*.h;¥.inc) ’ BE ]

1 Files | ®2 Symbols

Jump to: |Pr0je|::t Directory

[ ]Rememberthis setting
(@) Auto: Let MPLAB IDE guess

() User: File(s) were created especially for this project, use relative path
() System: File(s) are external to project, use ahsolute path

(
MPLAB SIM

Header file: c:\mcc18\h\p18f4520.h

PIC18F4520 peild W0 novedecc
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U HEEE TR (LKR)

2R SH5 2| Debugvi SHBO Sa6 H PR

checksum0x9fee |

Add Files to Project

- e = L extmep* BSUED: (Ol IR A
L K R = EJZ%EJ _T\ = 2 source Files
= exl.c [i4] 1544501, Lkr 4] 184455 e lkr [ 18£4510 1k 4] 15£45151_e Jkr

b

F[\ J;Fﬁ',, i E[ El = [ Header Files (] 18144501 _e.Ikr 4] 18144581 ke 1] 18£4510_e.Ikr IJ 13£4520.kx
p18f4520.h (4] 1874455 1k [4] 1844581 _e lkr (4] 16745101 kr .

=r & ohiect Fi 7] 1814455 _e.lkr 9] 184480, Lker 4] 18145101 _e.Jkr 814 i
:E[L_T F;l R L 1) 18144551 Jkx 1) 18£4480_e.lkx 1] 18£4515.kr U 18545201k

£ 3 Linker Script |i4] 12£4455i_e lkr |i4] 18£ 44304, Lkr [4] 18£4515_e Ik [i4] 184523 ks
= Y; = 18fs20i ke |i4] 154458 ks i) 18£4430i_e.lkr 4] 15£45151. kr i1 154523 _e.lkr

18f4520.|kr S Oter Files ¢
18f4520i.1kr ;| 1814520 ks [ BZQ

BRI T, |Linker Seripts (% 1kr) l
164520 e Jkr -

Jurnpta: |Pro]ed Directory

[ IRemember this seting
@Auto: LetMFLAE IDE guess

() User: File(s) were created especially for this project use relative path

() Systermn: Fila(s) are external to project, use absolute path

PIC18F4520 E E novzdcc

Linker File: c:\mccl1l8\1kr\18F45201 . 1kr
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2 Project ¥RV

‘Build’ Options

File Edit

0 =
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figure IWindow  Help

> = B @

Cirl+F 10
Flo

g
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=7 Include & LIB &H#%EE &

Build Options For Project "Lab0.mcp”

MPASM Assembler | MPLINK Linker MPLAB C18
Directories | Trace MPASM/C17/C18 Suite

— Directonies and Search Paths

Show directarnies for; Include Search Path Build Options For Project "Lab0.mcp” 2 x|

MPASM Assembler | MPLINK Linker MPLABC1E |
Directories | Trace MPASM/C17/C18 Suite

— Directories and Search Paths

Show directaries far:

C:A\MECCT 8B

Suite Defaultz |

Suite Defaults |
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Directaories & | MPASM/C17/C18 Suite
MPASM Assembler MPLINK Linker MFLAE C18

W Generate map file

v Suppr OD0-file generation

10 leading direct:

™| ket global settings
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H ([f1H] Build ALL)

File Edit “iew Project Debugger  Programmer  Tools  Configure  Window  Help

= [ Lab0.mcp*
ED SouUrce

l— bank 0 n
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ISR Y T

Il Output

Build | “ersion Cantral I Find in Files I

ICCTBh" "tam

emplate_Ff
MPZHEX 4.1
C ight

Load
BLI

© 2002 Microchip Technology Taiwan. All Rights Reserved. MPLAB-C18 Workshop




HFR 18

File Edit Yiew Projact B Programmer Tools Configure Window Help =k ICD2 USBRVEEEY

O = select Tool =0 o ;'E\:T::‘: —1_7-»‘13_,:::— » fige
Clear Memory » v 1MPLAE ICD 2 @’ L ‘_% %‘:i, T
O3 Os Bo g ‘ 2 MPLAB ICE 4000 MPLAB IDE ’ ?Lgk )3
WHE B2
Ml oo S REAL ICE C:\Program Files
P . 6 PICKit 2 \Microchip\MPLAB

Eun

Animate 4 MPLAB ICE 2000

Step Chver

3 source il IDE\ICD2\Drivers
R e Reset \clnicd2.htm

=11 Header Files
p18f4520.h

[ Obiject Files Advanced Breakpoints. .. sund, revision = Reyv ( MPLAB ICD? E[J?:L #S%Elfjj_{"

[ Library Files
. . MPLAB ICD 2 Setup Wizard... PeLA e g gy :, g
Simey TRy % - iR

23 Other Fies Progien ICD2  » MPLAB IDE

Read

Read EEPROM FIERE g FIW RS ELS

RIF -

Breakpoints..,

21 Files |z Symbols Connect

Download ICDE Operating Swvstem

Settings...
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g ICD2 Z[ APP001 HEE 19

Frogrammer Tools Configure

Select Tool *
b

ST Eﬁ@\

Clear Memory

Enn
Animate

Step Into

I Cutput
Step Ower

| Build | Wersion Contral | Find in Files MPLABICD 2 |

Reset Cornecting to MPLAE ICD 2

...Connected

Breakpomnts... Setting ¥dd source to target

Adyanced Breakpoints. .. Target Device PICIBF4520 found, revision = Eev 0a7

: ...Reading ICD Product ID
MPLAB ICD 2 Setup Wizard... Running 1CD Self Test

rownn ap 1o I T E] Output i it

Read WPLAB 1CD 2 Ready SR I et souonll it
Read EEPROM H 7 view E/EJT‘E | IPf

[ ect

owad [CD2 Operating Swstem I_.ﬁ"élz’lf Ji@%{* :’ifu ICD2 in’, /‘F"‘Iij:;t):’lj?
Settings.. HE]7 % £ PIC18F4520
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iz HEX fE7 (FRI[=EH

HIH = HHTHE S E
ek EFIEIT 1B
?El_;flﬁ,‘q"[i’fﬂ = Reset

= ANE HRREE

R AT F &

ICD2 bk FH =0 ICD2 S 07+ (4 E1EI 7 F s
Z[[ 9t HEY T+

ICD2 &2V (Y EEPROM Data

ICD2 &V [FpUAH =4 » ID » Config & EEPROM
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AD Termp
o09.a a3 Zero FLG

MREGG

"
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BRI R pHEEI R R

» MPLAE IDE
File Edit View Project Debugger Programmer Configore hindow  Help

|D EI|J%!E|§‘?H EE D9 b H T E

AnaweriAnsdexd o

LDCONDhits. Go=1;
while (ADCONObhits. GO

Instruction Cycles 119516
_ . £erm |
AD Temp=ReadldDC () ; el (S eesl] T
AD Result.AD 10bit=4D T

A

SetDCPWHL (AD Result.XiD Frocessor Frequency [ MHz )
AD Result.AD 10bit>>=2;

PORTD=A4D Result.aD[0]: [ Clear On Reset

F1#* mouse 1+ 4 41 * Stopwatchih &
% 2% 2_UTEE kB RIARSHRF
s g2 o
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$iRAR B L 4

e 417 Build All (Ctrl + F10) % ¥4zt
> A B TS L T AT
> BAETR LR RS X T B
F1* Watch Window X L% % #ic
F1* Mouse i+ 4 k2% % ¢ ¥Rt
# ZReset > Run » Halt# s
Step » Step Over# i
RAM > SFR % & C 33 T3 L8R LR 1 |
v YR T 2
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wi# APP001 § & 4%

- 3V . D ﬁE‘T\ 'CE)E Reset Debug & Prog.
PR VRl BP e SR Jumper

JCTCD‘

gﬁ|000’)0|__i doooool
00000 )J)JV-'I
243 ‘ 28 PIN 40 PIN
m;\mm.(nw-r.—q-n g
N
¥

oooou 50006[ poool
000 looooo CEELd

m\&mu picio \N Py wew SPARE JUPER

FaﬁﬁﬁfﬁiﬁFt s

c

NOg

spEsEEEg .i_ilm Bf BERIREIZR G

=
-

: ¢ I
o Cl" J.“

12C & SPI h-j“g cear b
EEPROM h S e

soog

TEEERER

SEERRRI ARrRRRRE RRRd I
FITTTIL

| ol el e
(17
cc=e :
s i
- .
TNOD  DINOD ".‘

T w

NOg

@,

RN AR
[ilige

e
y o w—

o & oo,
573

RL)SPETH

-7

sssSSTTTS
s

NOy v

TrEs

CCP1 _’.

HEFR A %ﬁ;

BLnpeazges

/?ﬂ@ﬁﬁnnﬁ““inﬁ&f

558

-

lﬁ
R

R TSR]
magss Crystal swis'e swe
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2~ C i

#include <p18C4520.h> <

void function(void); |

void main(void)
{

/* User source code here */

}

void function(void)
{ <
/* User function code here */

}
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i
Al

1R AH}"—\:\S T

+%‘>‘.—
L (e
| e
St
T

A NAN
g AN
Vv
Vv

-
v
v
v
v
v
v
v

[3 =(b & c) >> 6
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— #define

#define FE & 4L TP
¢ N-FRIHARANELI-BFE > 3PP TRV E
EE N PR AS nR
o C BB ENER LfENET R L 85T

] + = SW6 K SW2 M [_{ﬁym 'EJEJ%

#define SW2 PORTAbits.RA4
#define SW6 PORTEbrts.RE1

it (SW2 && SW6)
debounce --;
else
debounce =30;
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% : 8 PORTD LED |~ 7% » &%l 200 mS

for (1=0;1<5;1++)

{

PORTD = Oxff; /[ LED on
DelaylOKTCYX(10 ); // Delay 100ms @4MHz
PORTD = 0x00; /[ LED off
DelaylOKTCYX(10 ); // Delay 100ms @4MHz

¥
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Gk
while ( PORTADIts.RA4 ) ; // Loop test until pressed SW2

PORTD = PORTD + 1;
debounce = 30;
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] -
if (PORTBbits.RBO ==1) // 2{/## = RBO = 17
PORTD = Oxff ; /I RBO = 1, PORTD = OxFF

else
PORTD = 0x00 : /[ RBO =0, PORTD = 0x00
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- BEE
o feir Al B e LA E A
> pl8f4520.h - pl8f8720.h
& Bk B iF R R TR

> pl8f4520. 11b > pl81448. 11b
& Jith | B e i i e
> Reset Vector =+

> A7 40 % Hode P R
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18F4520 %% # ez &

—4
(\-’\ 6‘\, b 1 A
£

¥ o g

P PR A A k=
#ﬁhﬁjjﬁ?x%-ag

;q“ S (14
4 RB/Th’K.

A= 9

Zm

=

pI
3

N

—

\

-
e
e
—

H\

“4 AN > l‘
e N
34

\

1, N + |+ - B

ik

v R wwv@

T - Fheope TR A b ﬁ-‘t

bt R B Ao

4

= A e
il
—=i

St ‘31 w TR

W (8

P}
PPAN

X pry
Rl

)

=
e
i
I
i
7
¥
R

Ny

V.
S
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& %Imj

PORTD AR 3

struct

{
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

} PORTDbits;
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MPLAB C18 4rir £ 17 %3 B ehizak T &
% p **pl8F4520. 0 ¥t4p B F7x 7 it iz B bz &

¢ pl3F4520. 0

> TRFFT T R
~h % Cl8 @ #

> 't source code

¢ pl3F4520. h

>

¢ pl8F4520. inc

1Y N A
> %\“‘/F\"\EE]_P

© 2002 Microchip Technology Taiwan. All Rights Reserved.

LIST P=18F4520

; MPLAB-Cxx PIC18F4520 processor definition module
; (¢) Copyright Microchip Technology,
SFR_UNBANKEDO UDATA_ACS

PORTA
PORTAbiIts
PORTB
PORTBbits
PORTC
PORTCbits
PORTD
PORTDbits
PORTE
PORTEbits

LATA
LATAbits ; OxF89
LATB
LATBbits ; OxF8A
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P18F4520.H =_& #%

> P L -+ = > 2 X
T % 18F4520 #Frks e s B 7 B ADCONO%‘F 7 B2 T
(SFR):H 2412 AR =7 £ oxvern near unsigned char Ao
> =% struct {
- . unsigned ADON:1;
c:\mccl8\h unsigned :1;
' SV 212 s unsigned GO:1;
A iﬁ — JE_,E 'ﬁkf ¥ b ﬁ: unsigned CHSO:1;
>  Nop(Q) unsigned CHS1:1;
unsigned CHS2:1;
> ClrWdt(O) unsfgneg 23222:1;
unsigne i
> Sleep() ... 3 -
, ’ - struct {
— AL AT ;’_L—_I»_%E_;?\‘ oI unsigned :2;
#lnclude;jg_ﬂ AP . unsigned NOT_DONE:1;
> #include <pl18f4520.h> struct {

unsigned :92;

i * #include<pl8cxxx. h> S DONE: 1
ji%llﬁt r—g %E_;?\‘ 57/7? #(%‘}i Stl”UCt {

unsigned :2;
unsigned GO _DONE:1;
j -
} ADCONObits ;
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P18F4520.H =_& 4% ehi

& - AN T e o * finclude-H & »
] : #include <pl18f4520.h>
o ®& - {3 CPU PFiRR
> F AT e e fincluded> #it R

Vo SRAF el BT TR S

> #include <pl8cxxx.h>
> %1% MPLAB IDE gﬁ& user i%’a‘%‘;r'ﬁ CPU F 3t pass %

MPLAB C18 , #Xis* #if defined # &
telif defined(__18F4520)
#include <pl18f4520. h>
telif defined(___18F4523)

#include <pl18f4523.h>
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& 7 % FE 3 EE AP I Zz » #H(include
file)® 2 &
> B PICI8F4520c% 8% 8 8 % % & P18F4520.H

& EBAPF > B LR Data Book #rH&om e L i
oW ARHEI Y FE e "bits”

1. EEPORTDEREE Y » ™

—_—

¥ 0x55 P63 ] e 12
PORTD :

TRISD=0: PORTDbits.RD3 =1 ;
PORTD = 0x55 : PORTDbIts.RD5=1;
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P18F4520.lib % i 3 5% B 4%

& T &K 18F4520%73 chsFsrz sp % B (SFR) i nt
> P18F4520.0 #_r1obje3d] fs i3 =3t P18F452. LIB
> RAeAE G B EFET A AR

v c:\mccl8\src\proc\pl8F4520. asm

¢ PI8F4520.LIB #& i & % #dr |3

LB 150 “gi & p A& FRElEga ob) Al i
7 % PIC18F4520. LIB

> % Rpr 4l S B4 B MPLAB C18 Reference Manual
v A/D, USART , Timer x , EEPROM ... %

> R4sA23 & c:\mccl8\src\pmc F £F
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MPLAB C18 kx<#

it (- L&)
¥ & BAm 3L 7~ R3] (Power-On Reset)
S AB g B2 U
=EE T SN

& # 4 Flmain( ) S B

& frde ey = B > *x i clib. lib S #cE A2
> c018.0 - & » FEHRL| 4B Fi #
> c0181.0 - Jf 5 ¥ EARF| A 4B pF R *
> c0181z.0 —% ik%—RAM‘)j"a"“,f y A RERLL A4 B

v RasAziv =¥ P \mccl8\src\traditional\startup
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CO0181.c Fx¥* 1

#pragma code _entry_scn = 0x000000 ; ]
static void RESET rbk ik

entry (void) 0x000000

{ _asm goto startup _endasm }

#pragma code _startup_scn
static void _startup (void)
{
_asm
I/ Initialize the stack pointer a1 STACK &
LFSR 1, stack LFSR 2, _stack CLRF TBLPTRU, O TBLPTRU ¥/{H] I'r
/I Initialize rounding flag for floating point libs
BSF FPFLAGS,RND,O
_endasm

_do_cinit ();

IR

loop:
/I Call the user's main routine
main ();

goto loop; ot P :
} * end _startup() */ A HHEL = main()
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. 18F4520. 1kr 4w i 4%

// Sample linker command file for 18F452
// $ld: 18F452_1kr,v 1.3 2002/07/29 19:09:08 sealep Exp $

LIBPATH

BB d e
SRR A
i % 18F4520% 1§ 5Bk

END=0x29 PROTECTED
END=0x7FFF

END=0x200007
END=0x30000D
END=0x3FFFFF
END=0xFOOOFF

FILES c0181.0
FILES clib.lib
FILES p18f4520.1ib

CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE

(\AY/|==AV/=Tox o] &S}
NAME=page
NAME=1dlocs
NAME=config
NAME=devid
NAME=eedata

START=0x0
START=0x2A
START=0x200000
START=0x300000
START=0x3FFFFE
START=0xFO0000

PROTECTED
PROTECTED
PROTECTED
PROTECTED

ACCESSBANK START=0x0

NAME=accessram END=0x7F

DATABANK
DATABANK
DATABANK
DATABANK
DATABANK
DATABANK

ACCESSBANK NAME=accesssfr

NAME=gprO
NAME=gprl
NAME=gpr2
NAME=gpr3
NAME=gpr4
NAME=gpr>5

START=0x80

START=0x100
START=0x200
START=0x300
START=0x400
START=0x500
START=0xF80

END=0xFF

END=Ox1FF
END=0x2FF
END=0x3FF
END=0x4FF
END=0x5FF
END=OxFFF

PROTECTED

STACK SIZE=0x100 RAM=gpr5
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% * MPLAB ICD2

Debugger > Select Tool > MPLAB ICD2
F e MPLAB ICD2 i * = ;2 » 2B MPLAB

IDE v6.10 #* <0 (%7 %)

MPLAE IDE

Fil= Edit Wiew Project | De r Programmer Configore  Window  Help

:'_:i ) X F
(D@

Clear A1 Mernory
Eun

Halt

R AR A A AR R AR F A AT A A A AL AEES
il il - E 3
Program 2 *

B e e
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R EZ
7 ¢:\RTC\C18_V2\Answer APP001V3\Ans2\ex2. mcp”

#- PORTD (LED) 3k #_& ﬁé?] il R
A2 3 B 434 7 PF > LED & o1 0x80

=7 SW2 > LED p #%4c—
7T SW6 > LED p &% —
A * for i B] k2t & 2 g d? 54 csE

> LA PR E T B ms PR EPR %
Tt N Rl KGR R 0 A TR %

,‘:IV ._.L. -—r 9 ‘\J: %
52.\ E‘ —1 (- i%] MPLAB-C18 Workshop
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WY = AR

PORTD=0utput
PORTD=0x80
Disable A/D

debounc

SW2 &

SW6=1 \
=0 PORTD+1
debounce=30 )

Open

\ 4

_ )
debounce=30 || debounce-1 ; [ PORTD-1

debounce:BOJ

\ 4

Delay 2mS

A
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- S Eal I i

1. A 210~ A/DiE #%
2. 10 = < 347 & PWME= 41
3. AKS R
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10-bit A/D 3 =

sk 7 195~ %4 > 10 bits f37 R
A g~ PoRRPER 020 US (9 » FE4R<10K)
At ge o BEEPEE 0 19.2 uS (12 Tip)

10-bit fZ4TRFEF > £ 3 - gt
LeF R bR TR ¢ VREF+ & VREF-
SR LFp e 2 v LA D
Z B e pE Y 2 R 39, 2 s

> hoig » HrixHE o HEFEER R Z 29,2 Us
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10-bi1t A/D = . [

Sampling SW

ChoLb

__120PF

AVASES)

CHS2:CHSO0
L]

Reference
Voltage

© 2002 Microchip Technology Taiwan. All Rights Reserved.

MPLAB-C18 Workshop




18F ,«%| ADC #hi & £ R

¢ &340 ADC = p & I Ptk Dk PP
> )4 PICI8F452 , ¥ % ADCONO & ADCONI

& it ADC ¥ MK 2% & 7 A (2 TAD : H =),
g * & & >4 Channel 7 fcd e, ADC ¢ LB~
# nTAD & £ # 4%

> PIC18F4520 % ADCONO , ADCONI & ADCON2 !!

370 ADC ¥ 12 % s TAD

» PICI8F452 TAD min = 1. 6uS

» PIC18F4520 TAD min = 0. 7uS (Vref > 3.0V)
o 7 ¢ ZPHFEFRFagEEZE 12 TAD

> PICI8F452 g4 ps i 5 19.2 uS

> PICI8F4520 g ps i 2= £ 8.4 uS
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.V4)) K#d%ﬁ'f%g — PIC18F452 See Data Book

ADCONO Register

ADCS1| ADCSO

CHSO0

GO/DONE

ADON

bit7
ADCON1 Register

bit0

ADFM

ADCS2

PCFG3

PCFG1

ADMF=0

l

7 07654 3210

po oo eeedred 00 0000

\ J Y

Y Y
ADRESH ADRESL
\ )
Y

10-Dbit
> 2 hA

© 2002 Microchip Technology Taiwan. All Rights Reserved.

ADMF=1

10-bit Result

A/DiE 3 & 5

i eA K

l

7 2107 0

0000 00 RS:S19a.9,9,9.9,9,0.

AS VAN Y,

Y Y
ADRESH ADRESL

\ J
\

10-bit
L
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A/D «%’ 15 g — PIC18F4520 See Data Book

ADCONO REGISTER
u-0 U-0 R/W-0

R/W-0 R/W-0

e — CHS3

GO/DONE | ADON

bit 7

ADCON1 REGISTER
U-0 U-0

bit O

bit 7

ADCON2 REGISTER
R/W-0 U-0

R/W-0 R/W-0

ADFM -

ADCS2 ADCS1

bit 7
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A/D #:

% 2L A AR

[f’jmﬁ b ] SetChanADC( )

l

ECrae

] Delay 20uS

l

ConvertADC()

| @ADL | or

ADCONODbits.GO=1

while(BusyADC())
0]

While(ADCONObits.GO)

B~ A/D

EGARLE A A D=ReadADC()
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= = 1L &
A/D &3 A2 75 L g1
C#3
list p=18f452 #include <p18f4520.h>
include <p18f452.inc> unsigned char Convert(void);
clrf TRISD void main(void)
moviw b"00001110" {

movwf ADCON1
moviw b*10000001"

TRISD=0x00;
ADCON1=0b00001110;
ADCONO0=0b10000001;

movwf ADCONO while(1)

selll Dl PORTD=Convert():
movwf PORTD }

bra Loop unsigned char Convert(void)
{

Convert: unsigned char i;
call Delay 20uS for (1=0;i<5;1++);

bsf ADCONO, GO ADCONODbits.GO=1,;
btfsc ADCONO.GO while (ADCONODbits.GO);
goto  $-1 return ADRESH;

movf  ADRESH,W
return
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L 4

4
4

2 * C18mA/Di% 35 & B

i# * MPLAB CI8 # ikern® RV EpF, & %3 Help File ¥
e VER P

2 ADC = 5], ¥ 2 & C:\mccl8\doc #+ E'J AD Converter. htm
%% H ¢ hap ; ¥ aed i * 3len MCU 22 ADC #c3tvh— i

Version

! 1 Cl ._|

| -‘lnF-l 58,

_18F4520. 1
23 AaF4R23, 18F2455, 11 .
50, 18F2410, 18F2510, 18F2515,
410, 18F4510, 18F4515, 18F4610,
20, 18F4525, 168F4620, 16F6310,

P|C18F4520 j;‘r‘ V5 IC V5 \ 1"F"-11‘|[]. 1:EEFE|EiEIU. 1:::FE'4'EIU.

1ICIFCI-_-._ , 1o . )

18FGER0, 18F3585, 18F3680, 18

1EIFE| 25, 18F8621, 18F2450, 18
1::!':4 580, 18F2

. 18F4682, 18F4685.
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2 * C18mA/Di% 35 & B

o FFA/DEFIEEFE > FRER T 5K “adc. h”

#include <adc.h>
OpenADC 1393 % e MCU 3 #7% 4, 1T 5 V5 & Prototype
void OpenADC(unsigned char config ,unsigned char config2 ,

unsigned char portconfug)
> OpenADC(C ADC_FOSC_32 & ADC_RIGHT_JUST & ADC_4_TAD,

ADC_CHO & ADC_INT_OFF & ADC_REF_VDD_VSS,
ADC_1ANA); (# o)
void ConvertADC (void)
»  ConvertADC();

void SetChanADC (unsigned char channel)
> SetChanADC(ADC_CHO);

int ReadADC (void)

> int result;
»  result = ReadADC();
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R Ex
7 ¢:\RTC\C18_V2\Answer_APP001V3\Ex3-1\ex3-1. mcp”
1% A/Dan B kIR

#- PORTD (LED) %

?»{UILANO%A/D%T/\&% 2
[/07 A%

A EVR fc?sgANOmﬁgﬂ)\ '%Fi » I 44-H
ek w 2 B -
%2 1 = LED
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Set T2IF
flag bit

Prescaler
1:1, 1:4,1:16

4

8-bit Data Bus
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Timer 2

8-bit FH bt R

EUEE

TMR2 = -
R E(TMR2) ¢ B

F AR E B ix d 3
B2l ?;(TMRZ)/%"/T‘ = 92

PWM #38F » & Period & Duty =ik *4g X ik
s ¥ g = MSSP (SPI™) i#:%:f & ek 2
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& FHFFISFH T
AL H T %

& Duty#7ikenps &+

AR

B £75V s Duty £7 38%
» FlT I T

5V *0.38 = 1.9V
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18F4520 PWM ELZ A
ficl Timer 2 & 4
#® Fe 2 % PR 2

Duty {7 #s

@. “—  CCP1CON<5:4>

{
m. PN #% 2
f .. =40MHz

et R Q ' X! :
1 AT PWMES
TR2 |1 39.06kHz
TRISC<n> 156.24kHz
— i 312.48kHz
AR 1249.92kHz

{_ﬁ_{ﬂ)-]jazjﬁj SR * 8k 7 uTimer2A12 5 7 Al 3 (Q Clock)
f SRS 10 7 (19 D Uty F 1 51 B8
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FU%* VRE#PWMas 2t (7 4241 DC 5 24

void main(void)

{
TRI1SD=0; Set PORTD for LED output
TRISCbits.TRISC2=0; set CCP1(RC2) for PWM output
InitializeADQ); Initial A/D module
T2CON=0b00000100; Timer2 ON
CCP1CON=0b00001100; Set PWM mode
PR2=0xFF; Set Max. Period

while(l)
{
ConvertADCQ); Convert A/D
whi le(BusyADC( )); Waiting A/D until done
PORTD=ADRESH; Put A/D result on LEDs
CCPR1L=ADRESH; Set A/D result to Duty Reg.
} with 8-bit Resolutions

}
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& * PWM & Timer 2 Sh#ickE

i PUIMs#cEpF > AR prid * 2545 “pwm h”
% Timer 3B PF > Pl Fi# * .54 “timers.h”

#include <pwm.h>
#include <timers.h>

void OpenTimer2 (unsigned char config)

v OpenTimer2 (TIMER_INT_OFF&T2 PS 1 4 & T2 POST 1 _16);
void OpenPWMZ1(char period)

v OpenPWML(0xFF); //OXFF % PR2 #7335 Bk T_iE

void SetDCPWM1 (unsigned int dutycycle)
v SetDCPWM1(1023);
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R Ex
" ¢:\RTC\C18_V2\Answer_APP001V3\Ex3-2\ex3-2. mcp”
F1* A/D ~ PWMZ Timer2 3 # B K #E 3

# PORTD (LED) 3% =_= @5 ) fiL3t
% %Lié ® PUMI 65 ) 2 (CCPL/RC2 42%7)
2% T PWMPR2 % 0xFF (Period % & < &

A VR s g ANQ e » 3/ > 7 8-H A/Di
2L B ASEE:R > T BDA/ D
B N o A LED

© 2002 MicrochipTechnolog’aiwanIAFR&ts Rgév‘edl??] PWM E"jj SDUty % fL ':ﬁ M AB&S\BE&SH% }i




MPLAB C18 i * 3%t

L F o)

2. % HcA)H|
4, :F &
3. A3\
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MPLAB C18 =3 sl &)
o MPLAB C18 # 3% ih fﬁ{g RS

Size Minimum Maximum

chari1,z a8 bits

signed char 8 hits

unsigned char 8 hits

int 16 bits

unsigned int 16 hits 0

short 16 hits -32,768

unzigned short 16 bits 0

ghort long 24 hits -8,388 608

unsigned short long 24 hits 0

long 32 bits -2 147 483,648 2,147 483 647

unsigned long 32 hits 0 4 294 967 295

Mote 1; A plain charis signed by default.
2. A plain char may be unsigned by default via the -k command-line aption.
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A &)

2 EN)

MPLAB C18

MPLAB Cl18 x
¢ X
] Minimum Hormalized Maximum Hormalized
Exponent Exponent

=1.17549435e - 38 B+ ro_o-19y = 5 BN5E4602e

Type  Size
float |32 hils 176
32 hits -126 rea0iime 25

double

MPLAB-C18 Workshop
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(sighed

¢ unsigned
> HfLE “mEES

¢ signed
> MALE “F BB o TR~ f Bk
> — g R “sE T B 2 Ak

signed
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R A
(short & long)

& short ( ¥ int #4pf )
> Rt H-LS S - 16-bit G E(E - § )

¢ short long
> B -4 L - 24-bit mﬁfﬁx@_ B Bc)
> Z2FRERY A “far rom” R IpiEEE

¢ long
> Bt ¥ & 5 - 32-bit e H(L: ~ f &)
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long Var = 0xAABBCCDD ;

0x100 | Ox101 | OxI102

0xDD 0xCC 0xBB

2002 Microchip Technology Taiwan. All Rights Reserved. MPLAB-C18 Workshop




4K bytes = _akHiL;t

(* 16-biteds )

<64K bytes Z_h+ i3\
(* 16-bitedn 1% )
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SR — R
const rom far char LCD MSG1[ |="PIC18F4520";

‘ 216-Bitz at ¥ 32 5 24-bitizut 5 B~

near 1nt AD Read;
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F T
‘A"~ \r’ (=0x0d) ~ “\n’ (=0x0a)
> \x41" (=0x41=A") ~
& - BT 2
> 0b10100101 (=0xA5)

& MBI E T

> ol0l (%% % % =0x41="A")
& B2

> 0x5A ~ 0x3FFF

F BB & T2

> “How are you?”
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CI8 ¥
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wl N~

CO

UNT &% Feensgge > *7 22|
“_|_” ,
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g s (- )
E&@@Ev(local , auto )

Void main(void)

{
unsigned char 1=0;
1++;

func(Q;
+

/* Ffunction call */
void func(void)

% B s & 3 2 t

2
S B Y R e
IR TR R A

o

unsigned char 1=0;
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#fcerig s (2)

B R@gy (Global)

2 R HCE & R S
Module # *, ¥ @ i¥—
.h = header file
o o BEcnd pFH AR

(o]

© 2002 Microchip Technology Taiwan. All Rights Reserved.

unsigned char KeyData
unsigned int ADResult;

void Motor(void)
{
iIT (KeyData == 0x80)
{
TRISCbits.TRISC2=0;
ConvertADC(Q);
while(BusyADCQ)):
ADResult= ReadADCQ);
SetDCPWM1(ADResult);
+
else
TRISCbits.TRISC2=1 ;
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% ot

LR R B R i R
H - e By g p ¥R
; 4 PTG T IE

f'r *\?\rﬂ /ﬁ 2 (IR-?'T i)

s‘? wﬁx% 'm}‘i Bi% g

;&

© 2002 Microchip Technology Taiwan. All Rights Reserved.

g (=)
=gy (Static)

Void main (void)

{

unsigned char 1;

for (i;1<10;1++)
AddOne( );
+

/*** AddOne Function ***/
void AddOne(void)

{
static unsigned char count=0;
count++;

}

MPLAB-C18 Workshop




ey ()
Ity BSiE@Er (Register)

¢ %”T,}E‘?%ﬁ'{nﬂ?ﬁ%ﬁ{ﬁ iwiﬁﬂ’f r % 3B
SHAPRE > W ERBNIBETF L R
B

¢ MPLAB CI8 =*

= A ) A

-—

E v -7 A6 7

Y %‘F
#B % AT
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PHceniE Y] ()
18138 {45887 (Volatile)

Unsigned char Xx,Y, ;
volatile unsigned char TMRO;

x=b55;
y=X,;

M

t‘iﬁ TMRO=0x00;
& TR L5

The compiler must read TMRO
¥R 3 Eg(\:’i‘“‘m P and canPt use the 0x00 in
. iIts temporary variable

p18f4520 h> since TMRO iIncrements with
TMRO , TMRI ... execution
PC , PCL ...

EEDATA , ADCONO ...
PORTA , PORTB ...

>
>
>
>
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%ﬁt

g s (&)

E 1 EETHI(Typedef)

& Typedef # * Xk £:$
R NEE T

EJ]J (o)

¢ 1 ERp
> g i @ A‘f@:’* e
A 5 7&0-3 j\'gﬁi
‘\ { % .ﬁ&é“%fzﬁ
¥ 1 E-F 20 struct

, union K T s P ETF
2] 5

© 2002 Microchip Technology Taiwan. All Rights Reserved.

typedef unsigned char Byte;
typedef unsigned int Word;

void main(void)

{
Word j[10];
Byte 1;

for (i=0;1<10;1++)
J[1] = (Word)i;
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T LA ) i 4

double «—— float

|

long

|

short long
‘ 18 TR A A

int

|

= R =x char
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1 thmetic)
Relational)

Logical)

(A851gnment)
5 (Inc & Dec)
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#iF & (Arithmetic)

=
RS b R
RPN b BE
RBErEE b BRI
a BETRI] b BEr
3V a RELRRT] b BEEVEREY

B -0 %o 0T SRR R
% bR o BEREEIREH!
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b Lo
A ]

& (Relational)

S

HEva RLASH b

W a RATSH b
HF a RLAR IR b
W a LA THEIH b
HE a &LAHT b

HFEE a ALATH b

= A PR ELN 2(=1) 75 B(=0) [pi
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b Lo
A ]

¥ (Logical)

=i
a T b [ERAEANDEET Ry 1o BT (1)
F b [EREEHOREIET > H i pIRrE ] AN R E (1)
S a PUsEN >R ( 0R1 - 1780)

I }z%_é_:ig{ [_ilj\r1mﬁH[ ’ ‘F‘:ji[ ~f[ Iylgt\,\ }[Jgﬁ’ﬂﬂ'}ffi :
1) 2 RS S i 2R A -

Ia%%'ﬁ\f“ QRN ey “1”
Lo S [H'I “0”
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bo Lo
°

¥ (Bitwise)

i

i a BUE— R A (V1T HIEE)

a A b PUAIIEPER A (B AND EET

a Al b PYHIEPER 7 (= OR EET

a I b PUFEIEPER 7 (= XOR EET

R a [FIJJF|% b fit 7

© 2002 Microchip Technology Taiwan. All Rights Reserved.

M a =% b it
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i T3 E (Assignment)

B -
a*=Db+c
same as
a=aX*X((b+tc)
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N

(Increment & Decrement)

Void main (void)

{
unsigned char a=0;
unsigned char b,c;

a++; /* same as ++a */
/* a=1 */
b =5+ at++;
/* b=6 , a=2 */

cC =6 + --a;
/* c=7 , a=1 */

}
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A2 47

]. i #](Looping)

2. ,%-iédgﬁ(Conditional)

3. % w &xit (Switch Statement)
4. (Break Statement)

5. (Continue Statement)
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s B4 +#](Looping)

o 2CFE7 A £ 73 = fa Byt
> for (& ;81,5 742, 5 ;43)
> While

> do while

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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A\ 4

143
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for( ; ;)

for(i=0;1;i++)
for(i=0;i<16;i++)
for(y=1; (x=y)<10;Y++)
for(i=1,j=6;i<25;i++,j--)

for(x=0,y=1000;y>1;x++,y/=10)
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& 3\
while(iF i 3%

{
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while(1l)
whi le(i<0x34)

T EICRERS
while(BusyADC())
while(Rec_Data==“17)




do-while

1 while (i  5%) :
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while (Rec_Data!=0x00)

{
i1IT(Temp_Code[i1]!'=Rec_Data) Err=1;

Rec_Data=0x00;
1++;

+
} while (1<4);

iIf (Err'=1) Save Password();
else {
Display Terminal (Error_Message);
while(1);
+
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If else

* 3

If (7% £ 31 1)
if (i% iz ;42)
If (l'+ l"’ 7\ 3)
{# it A}
else
{#: i+ B}
else
{#: i* C}
else
{# i D}

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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If else if

* 3

if (7% 2 3%1)
{# 7 A}
else if (i 2 ;12)
{#: i+ B}
else if (i % ;1 3)
{#: % C}
else
{#: i+ D}

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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switch

L .
switch (2] %t

{ S

2B 2
{#* i* 2}
break;
case if it g 3:
{#: i+ 3}
break;

case %

default;
{8 i+ 4}
break:
}

© 2002 Microchip Technology Taiwan. All Rights Reserved.

&Lk

switch p mfj%é‘r » H

7o v

NS /E =3 _ﬁ‘ﬁ'{.\i U

sw1tchn—\'1 > J NS
casersiiE & B LL ﬂ‘ e
g1 E — casesniE % g 2 k-
» B34 {7 3% casesds (T
do % i 2 3V % casenig
T* i@ b Joﬁ'gl&% P& > B
ssdefaul tods i+

| g
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Switch +

switch (1)
{
case 1:
DoCasel();
break;
case 2:
DoCase2();
break;
case 3:
DoCase3();
break;
case 4:
DoCase3();
break
defaul t:
DoDefault();
break

'_v..'ij‘/\—A
7\% S

il

A

= HigiL

A

= {2

A

= {3

A

=i

A

DoCasel

DoCase?2

DoCase3

DoCase4

DoDefault
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Switch

switch (1)
{

case 1:
DoCasel();

case 2: ’
DoCase2(); ﬁmﬁfﬁ§®

case 3: Hi Bt i B i Bt =Hig4
DoCase3();

A

case 4: .ase .ase ase! ased DoDefault
DoCase3();

default:
DoDefault();
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break & continue &kcit

¢ Break * Continue

” , >
> F i}‘r“éﬁﬂwé] SN IS
E R 0 B F KR P YT E
T g dp it B (4 for # while  do..while
while ~ do ... while) S cc‘m}tmu/e/%fijiL
B_i¢ A2 7% i~ 0E & P
U : % s 2 i
W F O H it’%«”rﬂ?ﬁi’_%{ Ko A K'@T_-
37 Bl BB i
¥ for 4xitm 3 o
Foae ¥ K pedp A + =X
break = . B & ) continue #cit (_i# 2
R B e R 2 ;“i’EMiE%]L;;“Hﬂ%
% ek B e L goto = ;E'i‘jg*gb 7 3% ]%] =3 =
ml?]?é‘ » 1 AT 7\"\?’
%ﬁﬁ@A@
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RSN / - /) PRI
i eEy 7 (4r: switch)
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3 e AT

FHETE Fr[Er &7 FriBvs |5 5 R RE
— _N— =
char add (char x, char y
L Fr BB,
char result;
result = x + y; R
return result;

—/

il
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> ToFl4n & (Pointers to RAM)

v FSRO (% 3 #& ™12 bits F #%)

v - A AR (B s F R L)
> 3 4pdp % (Stack pointer)

N

v BA4FA R HT

> 123 4p t(Frame pointer)
v FSRZ
RN S Er il S
v #*mHELF 3 it
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CRY 3 A S Foed v pBF
’ ﬁi e 3| ) BHC :
75 A g e gy B gy
* [0 B «—— FSR1
e e (Top Stack Pointer)
FSR1 R N

7 (¥ TGk 3ak (Stack Pointer)

7 =]t N3 z El::@% 7 2
FECF FSR2 Gk \ B
Qo T A il (Frame Pointer) FHEP TR Er 1 ESR?
s £ Frame Pointer
- FrE RSN ( )

a

(@)
-
)
©
b
—
O
c

- PR g
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w3} Call-by-Value

ek v ‘:Fk] (Cal 161’)"37 -5 ﬁifg :f{:»?f'}ft"i' e ek Bic
> void add (char x, char y)
> void #4345 & S#caE v & E (Non-return)

R L 8 b2 T

Z B O(RAMD) > Framefet F et NiF2E > &

)

“‘L-ﬁe‘l"ﬂ gﬁ’?éfiﬁl]\:ip"'—‘!zﬁli/m ﬁ'f

> BHEF EKE
> B
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Call-by-Value

£ ol X
15 =

void fun(void)

{

iInt a,b;

b=2;

swaﬁ(a,b);

¥
Fun = flswapF|

fun swap

a [N
d

© 2002 Microchip Technology Taiwan. All Rights Reserved.

A vE v K

void swap(inf X, Int y)

{

int t;
T=X;
X=Y;
y=1t;

Fun PPl swap
fun swap

a [N
d
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w3} Call-by-Reference

Mg o g 1T S 3 Hoenig iR

RO G - & BET AR B n
> AR F P PLHFEAET L - i)

et e s ey 2 5 4 1R

> void swap ( int *Varl , int *Var2 )
A I E T T Y R
A SUEREERE Y ©

T3 3}%1‘%, TS h eniBR A LS F

L 0 2
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void fun(void)
{

int a[3]={1,2,3};

int 1=1;
swap(&i,&afi]);

1|

© 2002 Microchip Technology Taiwan. All Rights Reserve:

PP P

void swap(int *x,

MPLAB-C18 Workshop

int *y)




Call-by-Address (& %)

const rom char Msg[]=“Enter your password'”; /K TROME 2 % B %
unsigned char DispBuf[20]; // KEL5 3 RAM B

void main (void) // main Sk

{
}

demo(Msg) ; // ¥+ demo ¥k

void demo (const rom char *data) // demo @k % 3% Y

whi le((*data) 1=0x00) // FBREL?
{

DispBuf[i++]=*data; // #ROM ez B 4 @ 3| 75
data++; //H#ROM enF 8 Jpihdp 3T - B

}
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¥ 3,'\: ¥ ¥ fE'L_
(Returning Values from Functions)

& SN F UA* return écitd P eanEdw

el X (Caller)
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Void main (void)

{

unsigned char c=0;

c = sum(5,10);
c = sum(15,20);
c = sum(25,30);

}

unsigned char sum(unsigned char a,unsigned char b)

{

unsigned char Xx;
unsigned char y=2;
X =y * (atb);
return(x);
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‘2 7| (Arrays)

1 #% (Pointers)




7 w2 03] (N-

=+ FF — FBankp

> blde: A LA all10]

2[0] [a[1]) a[2] a[3] [a[4] 2[5] |a[6] [a]7] [a[8] [o[9]
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' Z A7 (B R T
& Static char al[b] = {2,4,6,8,10}; // % #K =
al0] a[1] a[2] a[3] a[4]

--ﬂﬂ

¢ Static char alb] = - // ASCII %

al0] a[1] a[2] a[3] a[4]

& Static char a[7] = {“Hello"}; // ASCII=% B 3% 2_
al0] a[l] a[2] a[3] a[4] a[5] a[6]

-ﬂllllﬂ
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hod ] enE A F o T ML R L FIROMF 2

const rom char ch[7]={“H?,?e”,”’ 17,717,707 ,°\07};
const rom char ch[]={*Hello”};

//3 ¢ “const rom”ihg 4 ¢ RE5 L E ROM 42
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Bl AL (% 3] )

const rom char Display Table[4]{5]=

{

{0x41,0x3e,0x3e,0x3e,0x41},
{0x31,0x3d,0x00,0x3F,0x3f},
{0x39,0x1e,0x2e,0x36,0x39},
{0x5d,0x36,0%x36,0x36,0x49},

};

// Display
// Display
// Display
// Display

void Display(unsigned char Status)

{

unsigned char x;
iIT (Status<4)

{

for (x=0;x<5;x++)

{

PORTB=Display_Table[Status][x];

PORTA=0x01 << X;
Delay 1ms(3);

© 2002 Microchip Technology Taiwan. All Rights Reserved.

Array [0][0]-array[0][5]
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T3 B4 *ﬁ%(Linker Script) F¥ i 3| E < ¥
7 B

Wik =% “C:\mccl8\1kr\18f4520. 1kr” o
"7 g B & JE 4P A% erbanks ©

PR A R AR T TR Y
“PROTECTED” &/ 14 %%k -
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g I
i

e PR [PV - :I.‘_,,ﬁ;' i — g NEE T ey SN
Large arrays - linker script

//DATABANK NAME=gpr2 START=0x200 END=0x2FF
//DATABANK NAME=gpr3 START=0x300 END=0x3FF

DATABANK NAME=hugestuff START=0x200 END=0x3FF PROTECTED
SECTION NAME=HugeObj RAM=hugestuff

N

© 2002 Microchip Technology Taiwan. All Rights Reserved. MPLAB-C18 Workshop

- AE=Cr] 17 #pragme udata 77 &




Large arrays

2s
1

=
C Program T+, 5 4 Lanb

C source

#pragma udata HugeObj
static unsigned char Arrayl[0x200];
#pragma udata

unsigned char *Ptrl;

void main(void)

{

unsigned int Count;
Ptrl = Arrayl;

for (Count=0x00; Count<0x200; Count++)
{
*Ptr1=0xFF;
Ptri++;

}
}

© 2002 Microchip Technology Taiwan. All Rights Reserved.

//select HugeObj section
//define array
//return to default udata section

//define array pointer (16-bits)

//define counter variable

//initialize pointer

//set array element to OxFF
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151 (Pointers)

* -&t’% - B8 #Ep FiE TS EA Y
> NglﬁaaﬁkfﬁﬁL~.E% CR A
> B REH G
> Atk fpive £3F 3 & T 3 (INDF, FSR)

¢ JpiE¥ETE 2

> N pEat ;g«gm—
» char *x; // X
> 1nt Xy, Xz;
P18 B foadp i ( ud
> & FEOARA

> ptr =
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Ig g

& BEXIpiks @ char *Ptri;

> Ptr1=0x20; #3HEi=nx 50x20; (F%EHEHF L)

> *Ptr1=0x20; #¥ #0x20§" » Pl4p #4745 chiznk (P 3 a5 0x20)
> Ptrl += 5; #34Ei=p4eh, 2 5 0x25
>

*PLrl += 5; #-§ HOEpihordpchizg b F 4P 4

¢ inthiE}
> hEALT UK ARR (- BEE, gheoFHEA )
> BT UL E s N4 s RE T RE (L)

int *IntPtr;
char *ChPtr;
INtPtr++; //pointer iIncremented by 2 bytes
ChPtr++; //pointer iIncremented by 1 byte
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int *VPtr;

char Arrayl[] = “Hello”’;

char *APtr;

VPtr = &Var;
APtr = Arrayl;
Aptr = &Arrayl|[O];

*Aptr = “C” ;

© 2002 Microchip Technology Taiwan. All Rights Reserved.

// B /7@8r Var

//_1@}[Fl VPtr t#ﬁﬁhéﬁv
/7 FielEl Arrayl[]
// HF APTr R

// N Var %@wﬁﬂﬁmmﬂ VPtr

/7 {EF Arrarl ElfJiéltrH HE'{’“‘F' APtr
/7 [ER[E - S

// Rz Aptrii16-bitfuin Ry
// }{i’j Hello @%t% Cello
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it vs 3 LR ?
SHSPH

* o
#F J Add(Array,5);

V3

void Add(char *Ptrl, char Length) Add(APtr,5);

{ Add(&Array[0],5);
while(Length = 0x00)

{ = PRI HYER A

*Ptrl += 0Ox05; —EJTFF—T\[F” ?

Length--;
Ptril++;

}

void main(void)
{
char Array[] = {0,1,2,3,4}; //define and initialize array
char *APtr = Array; //define and i1nit pointer to array

Add(Array,5); //call function using array variable
Add(APtr,5); //call function using pointer
Add(&Array[0],5); //call function using array element

}
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* Al 55 (union)

!
k=t
VA




FH A (Structures)

JHQ n:??ﬁ«} P]{E: : z‘{&”&j iT— B g'ﬁg y w1
.= DL ﬁi#;] Lot k- =}

PN ¢ H AR 2 pE o TN L e d B

struct struct-name «— Q’:M‘%‘ 78

{

type memberl;
type member2; B E

} variable-name; - R
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€T SRk

¢ R B oo Wi (T ke
variable-name.memberx

itrUCt Eoln=protocol Comm_protocol 7+ RAM R+

char ID[6]; R =
char Data[10]; ec_Fram

char Message[20]; R Ej' f/[;g; EHI‘-“—II%@
unsigned int CRC; 6 Bytes

unsigned char Repeat;
REECR T Data 10 Bytes
Message 20 Bytes

e CRC 2 Bytes

unsigned char j; Repeat 1 Bytes

for(J=0;j<20;j++)

{

wr1teUSART(Rec _Fram.Message[j]):;

}
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I’ L ¥V

I & —

- BRE B (bit)d & B >~ (group of
bits)i & m % sk

> s f g P fRsede- BB R8Pk

i £

B ) > SILRLE (ibitg

AR
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T_HK =i (F6])

extern volatile near unsigned char PORTB; // 7 2 PORTB&_- ®Byte
extern volatile near union { // = 2 PORTBbits? - =~ Bifchs *
struct { // 358 (union), =1 2 Access RAM
unsigned RBO: // % _#PORTBeE % #4 5
unsigned RB1:
unsigned RB2:
unsigned RB3:
unsigned RB4:
unsigned RB5:
unsigned RB6:
unsigned RB7:

PRPRRPRRPRPRRERPRPR

i

struct {
unsigned -1; // % _HPORTBen Y #F# 5
unsigned
unsigned
unsigned

i

} PORTBbits ;

aeF | “P18F4520.H” f#f
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gt

PORTB=0x34; /* 3% | PORTB & PORTBbits

PORTBbits.RB7=1;

PORTBbits.RB6=!1PORTBbits.RB6;

if (PORTBbits.INTO)
1

PORTAbits.RAO=1;

Nop();
PORTA >>= 1:

+
else PORTA=0;

© 2002 Microchip Technology Taiwan. All Rights Reserved.

> ht ¥ & pl8C452.asm¥ */
// RB7 ﬁa’?]:' Hi
// RB6 ﬁia]:' & ik

//  RIFINTO%rZT BR?
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£ % A8 (union)

RS T A R T -

7N

=

5 (union) i * = ;% #¢ 0 4 3] i (Structure)
L (union) P s HEAHZ £+ 2

. ”#7 % A okl e

LY i hﬁﬂﬁmﬁmﬁ*

TE S AT R AR

HE
7

= R E—
E}u’ Ztﬂy ZM}

G

Wi b b

’ﬁfz‘a

union union-name HHERE £

{

type memberl; ——
type member?2; HAT KA

} variable-name;

H BRI
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union u_tag

{

int I;
’ clO cll cl2 cl3
char c[4]; [0] [1] 2] [3]
} temp; RAMO| RAM1| RAM2 | RAMS

u-tag il Bytes

3| - union

int I- EERandRead( )FE:E s pyerr

char c[4]; £y “int” B[fE - F[¥] “union”
} EE_Read Data; ??Fﬂ@ﬁ_ﬁ?bat"ﬁé » FUEEVE 1
for (i=0;i<5;i++) YRR AE “Low-byte”
{
EE_Addr=i;
EE Read Data.l = EERandomRead(OxAO,EE Addr);
Secu_Code[1]= EE_Read_Data.c[0];

}
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union FPvar

{
float FPNum; //Tloating point access

struct

{

unsigned char ArgO; //argument byte 0O access
unsigned char Argl; //argument byte 1 access
unsigned char Arg2; //argument byte 2 access
unsigned char EXxp; //exponent byte access
} ByByte;
} Foo;

Foo.FPNum = 3.14159;
Exponent = Foo.ByByte.Exp
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V% 4

A & (enum)

enum def m {Jan=1, Feb, Mar,
Apr, May, Jun,
Jul, Aug, Sep,
Oct, Nov, Dec
} month ;
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i€ FE A

enum week {sun,mon,tue,wed,thu,fri,sat};
enum week day;

day=mon;
printf(“%d”,day);

for (day=sun;day<=sat;day++)

{
printf (“%d”,day)
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a2 fé * LCD\ZM 5,’\“

o B [CDINEFF FlR i * T a4
“pl8F_LCD. h"f= “delays. h”

¢ p18F_LDC.h #_%LCD& #icenfd] 3 2

& R AsA23v "WAP_LCD.c” « 7 4 » Project
FIIE PP
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% LCD &3k

void OpenLCD : B £xLLCD
v OpenLCD ( ); (# 51)

putsLCD & putrsLCD : & - % 8 3|LCD
v void putsLCD (char *ptr) ---- from RAM
v void putrsLCD (const rom far char *ptr) ---- from ROM

WriteDataLCD :8 - % =~ 3|LCD
v void WriteDataLLCD (unsigned char data)

WriteCmdLCD : & - ¥4 & 4 F]LCD
v void WriteCmdLCD (DISP_ON )

LCD_Set Cursor (unsigned char Y, unsigned char X) :
X TE Y
v LCD Set Crusor(1,0); #Cursorzk Z_ &% - (7% - B =%
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‘& 3d3
B Ex” ¢:\RTC\C18_V2\Answer_ APP001V3\ex4. mcp”
T ¥ B3 e “ (18 Workshop “#AROM %
X TEHEF P “A/D Result ="#ARAM®

Fl* LCDS Bk B > B ALCDT & 25 4-bitH5
~ OXTE 7 3% ~ CURSOR OFF

alCDe% - =&+ ° C18 Workshop “

2LCDe% = =& “A/D Result =

2 FEVR 2 2 52 ANO mﬁi%J »a B TR-EA/DERE S
> BRI 8 EER

> A/DE B e~ 2k ALED

> 10-bit =0A/D% % 2 ASCII#5 & -+ 2 LCD}
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