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L.  MPLAB C18 <t 75 (Rev.3)

Regional Training
Centers

— EI

o {1 H[RHE T 5.
> MPLA IDE v8.53 (AYRIFHN %)
> MPLAB C18 v3.30 Lite Mode (g5 R 1#M5 %)
> MPASM , MPLINK , MPLIB

o fi® fﬁﬁm >

> MPLAB ICD3
» Mlcrochlp APP001 Rev. 3 #/@y (PIC18F4520)
ae—‘Eé;“

, MPEA B'C18 Compiler User's Guide & Library

> MPASM User’s Guide with MPLINK and MPLIB
> MPLAB IDE User’s Guide

> APP001 Vre. 3 fg[l = V]
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ANSI (American National Standards Institute) (L3
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ANSI 7+ 1989 = 3E#. ?FT'F' AUREYE X3.159, Y HERLTY

[~ 4eEr7gfy ANSI C A2
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Regional Training
Centers

% MPLAB [iU57

1. C18 vs. i :—FFQ
2. PIC18F4520 = ﬁ,lﬁl/ﬁ

FH%S" MPLAB IDE & MPLAB C18
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Srt S == /Sz Tt
::\;’S:'c;rca::: C l:Ll—- H\IFIDHFIE F /Fl’&%ﬁ
o i AT L fE R
‘FJDJ\TLJ@H‘E}

> PIC18Fxxxx @40MHz - ?ﬁ—? = [ 100nS
® A BT Ey Al ﬁE‘“ﬁFﬂK b

> PIC18F8722 f - [iUF = 7 [if £%,128K-Byte
® i £ B S AR R 2

> MPLAB C18 HLE SR mﬂﬁ“m@ﬁj :
o i AR BT ﬂé%"ﬁ%@qtiﬁ B2l

> MPLAB C18 41 " [* [ 1317 T

'_I_l
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Regional Training

C or it AT FHEH £ 2
“E - i’jﬁiﬁ‘[ﬁﬂ@ £y 4 ~ 20mA EIJ[W’HTTF'TJ?‘ » A% 12-bit §247E
AID ‘1»3@35&\" L. thﬁq%;”gj:fET ' 20 TRpVAZEST S > BT JP%'T
i st R (S SR et
e User ' & RS-232 =i f ot SRR %!T_“ =)
Iﬁ[ Flfj'E[ SlER EPRO (24L OQB
o JiilihaT WIAEREE
> 1 ON, 1% i@g@fﬁ i
> 2 ON, JEV3 /T F° [ﬁj [ EIJE J8O% - 99%
> 3 ON, JElE /i [ Jgﬁmjﬂ J21% - 79%
>
>

4 ON, 3EH 4 /T4 Ry [191% - 20%
5 ON, i ﬁﬁ"ﬁ[%% &’!‘
° C E Jﬁ*@ﬂﬁ“ "B, i/['?»' Li%ﬁifl@*@?“' o 2 ] b f?f’ﬁﬁﬁ%ﬁ
%, ffiH] C)é_ JEF:NPE
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K N

MicRocH> PICmicro® py3{i%s
Von Neumann (- 4~MCU) ® I JEJ%[[ I M EE

Program e :lLfE!TV ES' ;V?ﬁ‘;[{i[

> 3 ’t}f“ﬂ RS R
gl
o (flH Iy s i ey
e P 2 ST b B Ty
=l

8-Bits o IET IR R VIS HIEE T I
= 12114116-Bits o IHMCUR I'|Z | 7 [Fl P puAHd
Program e 2 Iﬁ?‘%ﬁ’*‘rﬂ i
Memory
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Regional Training
Centers

o =iz MCU m =, #,E E g B2 3 (T A
4r’u’7an’€ﬁ——ﬂ§;jﬁéf’&ﬁp P—,gsfnf'f@«lo
¢ PICI8F # * Harvard 2 1‘#- % * Pipeline =& 1%

A éia‘,a a3 mﬁaﬁk'ﬁ% ¥ PR o

o EPNEFFFRT - BY HP :

o FZNBEEH L (Bl4e: GOTO, CALL # BRA) RIZ &
S Edn 4 ¥ e

Tey0 Tcyl Tcy2 Tecy3  Tey4
1. MOVWF PORTB IFStehil Exeeuter

2. CALL SUB 1
2b. Forced NOP

3. BSF PORTA, BIT3
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Regional Training

PIC18F4520 %

Data Bus<8>

| Table Pointer<21>|

# Data Latch
| inc/dec logic |

Data Memory

71 PCLATU | FCLATH (3.9 Kbytes )

Address Latch

o

‘ -~ Dala Address<12>

[PCU[PCH [ PCL]
Program Counter

31 Level Stack
12 4

Address Latch 4 {
FSRo]| [ficcess

Program Memory STKPTR BSR Bank
(16/32 Kbytes) FSR1
FSR2 12

Data Latch ;

Y
5 NGdeC
'“}F'c

Address
Decode

ROM Latch

Instruction Bus <16>

State machine

Instruction !
control signals

Decode and
Control

|PRODH| PRODL |

AR )

RAD/AND

RAT/ANT
RAZ/ANZ2/VREF-ICVREF
RAYAN3NREF+
RALTOCKIC1OUT
RAS/ANASSHLVDINIC20
0SC2/CLKOBYRAB
OSC1/CLKIBYRAT

yYYyYy ¥y

RBO/ANTO/FLTO/ANT2
RB1/INT1/AN10
RB2/INT2/ANS
RB3/ANZ/ccp2iY
RB4/KBIO/ANT1
RBS/KBI1/PGM
RBE/KBI2/PGC
RB7/KBI3/PGD

T Y Y Y YY YWY

RCOM10SOIT13CKI
Rc1/T10sKCccP2i
RC2/CCP1/P1A
RC3/SCK/SCL
RC4/SDI/SDA
RC5/SDO
RCB/TX/CK
RCT/RX/DT

yYYyYyYyYvY¥Y vy n¥yYyY vy yw
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L. PIC18F4520 4ifs B )

Regional Training <
Centers

[ 8x8 Multiply | PORTD
=] RDO/PSPO:RD4/PSP4
»[>| RD5/PSP5/P1B
L »>| RD6/PSP&/P1C
(3) [Zl_’ Internal [ - ROT/PSFT/PID
OSC1 Oscillator Power-up 3 3
Block Timer
osc2® [K—»| €| _Oscilator ALLLB>
INTRC Start-up Timer
Resef
8 MHz
T10s0 X}—||| Oscillator Watchdog PORTE
Timer — 5 REO/RD/ANS
Precision " i
i Brown-out -
MCLR® [X—»{[Single-Supply #— Band Gap RE1/WRIANG
Programming FF'Flegetf Reference = >{| RE2/CS/ANT o
In-Circuit all->aie MCLR/NPR/RES
Voo, Vss X | pepugger Clock Monitor
BOR Data
HLVD EEEPROM TimerQ Timer1 Timer2 Timer3
ADC
Comparator ECCP1 CCP2 MSSP EUSART 10-bit
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Lo  PIC18F4520 = BRI (- )

e Flash Memory : 32K Bytes (10 Fijﬁ'ﬁ@gl BT ~EY)

e Data RAM : 1536 Bytes

e EEPROM : 256 Bytes (100 - [ o fj=fif)

e Timer: 4 5~

e CCP Module : x 1

e Enhanced CCP : x 1

o {[1Y]l:p]7* : EUSART » MI=C » SPI

FEE IR 1 x 2

ADgE 3 - 10-bit / 13CH

Reset : POR > BOR » WDT » MCLR > Stack -
Reset ?ﬁﬁ

e /O: & % 36
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5.  PIC18F4520 = fi% H3( )

Regional Training

o Py
> HS ~ XT ~ LP ~ HSPLL - EC » External RC
> ' RC &y 31KHz ~ 8MHz (5! 87 #7ikE %)
o TEBE'J x4 PLL

e Clock Failure Monitoring
e Extended WDT : 4ms ~131Sec.
e Programmable BOR (Software Enable)

e Power Done Mode
» Run -~ Idle ~ Sleep Mode
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PIC18Fxxxx &' 2M
Bytes 570 1= |5 $R38
(RN L g“\ﬂﬁlﬂ}%gi?@:\: ‘EJ
—_ - \ I‘|J -
(Page)

PIC18F4520 pvAR =" IV 4[]
£, 32K Bytes -

Reset 1= 0x000000
@ju@Hl'%’ﬁF[JE = 0x0008

R Brp &l = 0x0018
B H 31

PIC18F4520 A= i i Ficlfe|

PC<20:0>

Stack Level 1

Stack Level 31

Reset Vector

High Priority Interrupt VectoreleX:}!

o
o
o
o

Low Priority Interrupt Vector goER:}.!

On-Chip
Programming
7TFFFh
8000h
1FFFFFh
200000h

User Memory Space

Microchip Taiwan Update Sept.2010
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Regional Training
Centers

Data Memory Map

e 1 %16 banks fiv Data Memory  oon| AccessRAM \ | 590,
5 fi' Bank %256 Bytes - prn |_GPR (Bank 0) \§§§§
00h
e Special Function Registers GPR (Bank 1) \
O FFh IFSI%
(SFRs) ¥4 £5t Bank 15 00h| or@ank2) | 2°
= \
o ¥ICH nfl ['FE ’@E’P«F':ﬂ RE Oon GPR (Bank 3 300h \
.iﬂ[i P#B nk > HJixAEs (Linker) . sEFR e
E“—,_L IE‘: \ ccess Ban
\
I J 00h “Access RAM | 90h
o |3 aISIN @'%ﬁ viEE | |l Aee i 7eh
Access Bank ’ Jp@@ﬁl\fe Vi~ FER 2 FFh
/A ’
/
PY @Er—‘ ztll\gi o H- {l[_‘i [I: ?%E 00h COOh /
t ?E'F F Ig.ﬂ\ N GPR (Bank 12) /
ks ‘]%JL N FLA Fliﬂﬁﬁ *44 Son poon
l}}‘ r_f.E;Il , I_E‘I /'E‘[jzltli II‘EI\JFEI_—I? - GPR (Bank 13) DF&{
N L_[_ o o 00h| GPR or SFR EO
. FFh (Bank 14) BFFh
> Jkr ffE[]F |53 Linker ﬁg‘ 00n| GPRorSFR |/FO0h
Iﬁ‘ﬁﬁ'ﬁ"‘ B (A rFh | SFR (Bank 15) /] F80h
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MICROCHIP MlcrOChlpg &V g - o

Regional Training
Centers

MPLAB™ IDE

pii.

ZECERRE IS

i =] A %s*:%‘é ‘35

Ui MPLAB J[M ICE=2000
‘.E.'.§¥ % a0 AH 154 35 ICE=2000

MP[:Llf;ng o PICkit2/ Debug
i 2= Mool PICKit3 Debug

MPLAB C18 Real ICE
MPLAB C30 ICD 3
MPLAB C32

A3 R

PICStart +
ICD3

PICkit3 Exp.
PM3

Microchip Taiwan Update Sept.2010 W401 C18 5775
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Lo MPLAB C18 g% (1)

Regional Training
Centers

e == ANSI ‘89 TEVF'\[
o L IRIPRIEET
> 32-bit 15 %!FLE_IET
> 7] 1EEE 17 B i
of Lﬁf}@?“[@éﬁ (Source Level Debugging)
> =2 MPLAB IDE —??ﬁﬁ'%
e MPLAB-C18 ¥ 5 [/r ﬂﬁ“[ﬁr@qﬁé[
> SPILI2C,USART,A/D, Tlmer ..etc.
> T J_F:Ul/F[%?CFIJ HE =l
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Lo MPLAB C18 g (2)

me.@#g%@ﬁ
> 7] RAM 2] i S e
ngl\ﬂyrj[glgﬂ/ [Tl er
> R PSS Rl R R pR T
o [P S AFF,
» In-Line Assembly
o AT I T 'ln“\”F",EEFﬁE,
o [ [l R [l EH RS
@[ }l"’f‘@@r@l% 2] Access Bank
. Jﬂﬁﬁﬁjiﬁl_f}"'f
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S /i % MPLINK

Regional Training

o [ ’ﬁ_;tiMPLINK’?

> MPLINK £l iﬁf"‘?gﬁ a“\”E”(AssembIe FY

C Compller l’% igi obj ﬁ'vpi Jﬁn\ 7

7@ M ARG e ﬁﬂarJJ'~ (N ﬁmﬁu hex
'[

¢ MPLINK ﬂ“ I"':éﬁ—f o G
=V(CODE)®» % k[ (RAM)

Jg F:E ! B}?‘U—F JEL M
%%m# {HEX)
A P =R 8 35 MPLAB C18

4ﬁ COD Tﬁﬂ ﬂﬁ@“h IE o
AR TN BB [
SEIETACAY SRiA (lerary)
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2. MPLINK 5

Regional Training
Centers

b 0D & B :

| multc add.asm.
4 4 4 4 4
@ @ @ @ @ object

T IR
/AN s

prog.hex

d

prog.out| |prog.cod prog.lst

prog.map
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MICROCHIP » ' =
( Projec Management)

e MPLAB IDE {lEREI% E*%'“Bf“ii‘a’?‘f '«’ﬁﬁ"ﬂ-@“i&d
l%% » Bl 5% {12 ] MPLAB IDE EB*I BT}E'J%:@*
i Project -

e Project VI [Hi R £kl xx.mep > 122U
M He Tl SR R -

e — (i Project Fl SIERE!L 28 YEH
> JEJET"*F' It
> ﬁlﬁﬁ;ﬁuﬁ?’ %E'

> ﬁw,ﬁg FLfEE

- R R Jffic”ﬂ%@_

I PrOJect @l,—d jﬁjk— f[ﬁfj‘h uﬁj%ﬂ%ﬁ » ')

Eh%ﬁﬁl—a AUERE ~ [Xd¥ o
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- [Ofx
File Edit ¥iew Project Debugger FPro B e Y, = —
E|éﬂﬁﬁ|é‘?Jm"‘ﬁ.ﬂﬁj@|$@|Jb.IIF}@@J%ﬁ 1 B BT T
. ! . <
= —— - - m —oix
=-[C: \C1E% nswerd noPExd mep] ¥ j
E| Su:uurce Filez o3 5 C ﬁ o
exdo s : })—? 'ﬁr' E.
:  pISLCD_201 ¢ ) )
.. Header Files S5 unsigned char Set EBECD ASCII (unsigned char BCD Data)
i Object Files 56 i
- Library Files 22 57 if (BCD Data==0)
181452 My T
: if (DS Zero FLG) return ' | ; BRI
s Cutput o _ | else return '0'; £ BRI — iR
Boild | Find in Fil=s | MPLAE 10 2 | | B }
: : : Sz 1
Copyright () 2002 Micrechip Technelogy Inc. [ | ? o J
Erors. 0 R T DS _Zero FLG=0: // BURERE
. o5 t (BCD _Data +='0']; i3
MPZHEX 3.10.06, COFF to HEX File Converter B — = : ¢4 AAIE
Copyrdght (0 2002 Microchip Technelogy Inc, D
57 = i
Eoors  :0 e ; \"/{ ':L:l '&ﬁ_rﬂ!:'
99 l.."llu"t*****1’1’tt*******ttt*******#t********tt*******#t
BLUCmmgﬁégm‘uﬁg‘mdﬁdmf 100 /4% Function: 10 IRUEE =10l x|
> A =]ll101 = =
1 ) ‘ii—ﬁ%] 4 z _*l_l W el addsFR ||AD|:|:|N|J =i 4dd Symbol|[_paramete T~
s X ladress | Svebol Hewe | Value =
- Fu L -10] x| 0098 AD Temwp 03B2
I . = oo9h I3 Zero FLG oo
= T 2 F —_— —_—
Addres=ss 3FR Naane I Hex I Decimal I Binar S = LCD MEGZ ML/T Walus——s M
OF A0 PIEZ oo 0 00000C e B [0 "
OFA1 PIRZ oo o oooooc— S - [1] ;
OF Az IPRZ iF 31 000111 e [2] o
OF A6 EECON1 a0 1zg& 10000C st i B [3]
OF A7 EECONZ oo 0 00000C S T T [4] v
OF A8 EEDATA -~ -~ = 0 000000 N .
DDBS ............ [5]
OF 42 EEADR ‘%ﬁ’ I+ gg%ﬁ 7h O 00000C S T [6] 3%5 &ﬁ T %‘E—» E'ii =
*I | I ﬁ IW’atch‘I_ Watch'E-I Watch'Sl Watch4|

MPLABICD 2 PICIEF152 pollede W0 movadoo ;Jcrﬁm — Fufre | T 2
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e fiffiv3ReE (EDIT)

Regional Training -
Centers

o MR EE (File) ° Tﬁﬂ@ﬂﬂ
> F'ﬁj’?ﬁ“;@? Tt (New File) > Ctrl _|_£ _ [F“ffgrﬁ{;[,r{
> F'ﬂﬂ’?fgﬁg (Open File) > Ctrl +C - HIEH
> ﬁig{fﬁz‘gﬁﬁ I_Fﬂ_‘ At f/[ (Save) > Ctrl +V - E IJT—[_*E%H
> R EE P # ) (Save As) s Ctrl +X - e
> Ctrl +A - =&
> Del - fff=
* @gﬁ%mﬁgu- WA RS =4 = &I > Ctrl+ G- 3= a‘ji&‘ﬁ =
> End -JFEFE=4 54 > Ctrl + F - 5{[}4}3»5{1 Fg:_‘l,f“
» Ctl+Lift - [/ =72 IEE:J > Ctrl + H - FRs 535 f 3 fly
SRR 1 G B i
> Ctrl+PgDn-FZ4FIE > Shift + F3 - 5[] F&= 45
> Ctrl +Home - 2= % fifi % &pF > Mouse JFI%%T‘]‘J_R - = F‘f’ﬂ
> Ctrl+End - % # %
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Adggimm : 4

Regional Training
Centers

ey |

#include <pl8cxxx.h>

int a;
int b;

//***********************************

/* Program Main ( ) *
//************ Akhkkkkhkkkkkhkkkkkkkkhkkkkkk*k

void main (void)

{

int 1i;

o'n

for (i=0 ; i<=100 ; i++)

| b=Db+a*ij;

while (1) ;

ar o) [P

Ex1.C

1. 7t MPLABZ -1 *
15'8“F116”1* _1J
WA= 74 N
%{;‘NC ”[ ”EIEJ’:I%F‘
ﬁfli}%‘ﬂ Al i) [fi'l °

2. [ :F Hﬁ? R i

v, ;HHJ ~ 92

FV”FIJijﬁtj\T—-l_f
PR ©

3. i b @g

jFﬂe kgf{ i “Save
As”™ ﬁ] Y™ B,
[/ﬁ'll:[ ’I"EN% °

4. .\RTC\Ansl\exl.c

Microchip Taiwan Update Sept.2010 W401 C18 5775
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2. 76 MPLAB® IDE % 1

Regional Training
Centers

R oA

‘s MPLAB IDE v8.53
Ei Debugzer Frogrammer Tools Configure Windeow Help

| Do | i | Sdae AR 7 | Checksum: 0x835a

e "FE- 1 Li,
B Untitled ... El@l@

Bl Cutput

! Build | “ersion Contral | Find in Files

Files | % Symbols |

! C

PIC18F4520 ) :C novzdec
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% s , :
Mm 25— 7 New Project #p2

Regional Training
Centers

e Project pivE " fi¥| Project Wizerd 4 fiHT
g (BRE)

® 1L E'H’E{*J@fﬁ,‘“ﬁﬁ@j@ [ New Project
R L (= I R

LA [ 5, L (] ksSDACE
File Edit ¥iew Debugger FProgrammer Tools Config
| DS W Y@ Project Wizard...
Open...
Cloge >
cet Active Project 2

onickbuild (o .asm file)
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ﬂ{Q

MI.CFIOCI.-II.P ‘E_H IJ E N ew P I'Oj e Ct H;%\ 3

> Project Name £ : Ex1
> 257 ey 0 L \W401\RTC\Ans1

» BExl,c - MPLAB IDE v8.02 - Untitled Workspace
File Edit Aiew Project Debugeosr Programmmer Teols  Confieure Window  Help
| DS H| sl SR | Debuc v I s HBO S @a Shecksum0x835a

New Project

Project Narme-
‘E:d

f irectar,
‘C:\wqm W40 Lakl )

| PIC18F4520 WO novazdee
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Regional Training
Centers

MPLAB IDE EL_T 1

-7/
L
;‘3
Rk
=
T
T
£l
e
-

I_LJ)— r‘_'“'l"_. cCt

>[I
1|38 MP

,EE}FM l_:—H b

s MPLAB IDE v7.40

File Edit Wiew BESEss Debugger  Programmer  Tools

D@

B 203Lab1.m

= (1 203Lat

o

|:| Files

Configure  Window

Praoject Wizard, .

Mew, .,

Dpen...

Close

Sel Active Project

Cuickbuild {ro | asm File)

Clean

Build All Chrl+F10
Make F10

Build Options. ..

Save Project

Save Project As...

fdd Files ba Projeck. ..
fdd Mew File ko Project, ..
Remove File From Project

Select Language Toolsuite, ..
Set Language Tool Locations, ..
Wersion Conkral,..

FIC24F11 Z28GA010

Microchip Taiwan Update Sept.2010
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B e 018 FSNE T 5 s
Regional Training Fl |: I

Centers » Lab0 - MPLAB IDE ¥7.51

File Edit “iew Project Debugger Programmer  Toold

DM s mE|=H® 2 | [fcase 0 & @ 5O

J Checksum: 0x8353

CTE e - o) x

= [ Lab0.mcp
..... [ source Files
..... [ Header Files
..... [ ohject Files
..... [ Library Files
..... [ Linker Scripts
..... [ Other Files

Configure  Window  Help

Select Language Tool=uie

Active Toaolsuite: Mizrockip C18 Toalzuite

— Toolzuite Contents

MPASH Aezembler [mpazmisin, exe]
FMPLIME. Object Linker [mplink. exe]

MPLAER C18 C Compiler [moc 8. exe]
MPLIR | ikrarian Irnnlib aueesl

_W X

< ||::&ngram Files\Microchip\MPASM suiteampﬂsmwm.exe) Browse... |
I
Help | | aEk. I Cancel |

[ Files 1+ Symbols

| | [PIC18F4520 | w0 hovzdoc | | =

;I mplink.exe, mcc18.exe & mpllb exe TS JT 13
c:\mcc18\bin (C18 &3 2k & 15

N

“p
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n
Mm EEH P PIC BB RS

Centers |
PLAB IDE 8 Fatch .

File Edit View Fropect Debugser Frogrammer Tools Window Help

| 0= L | Y G | Sdho LB ‘ (@e1=10l"] celect Dievice.. E@:‘ = E e o | £ w3 |

- Confignration Bats... =
External Memors.., | poEEee 3 FPE O
ID Memeory.., e

I ™

Sethings...

= B exl.mcp
EI Source Files I

: 5] ewic

|1 Header Files

Ohject Files

: Library Files

EI |:| Linker Script

=] 18f4520i, kr
----- - Other Files

1 Files |¢[§ Syrmbals

el
< u | =
MFPLAR SN PIC18F4520 peil W novzdee
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MICROCHIP l [ = Y %\ 7
Regional Trammg
Centers |,
Eile Edit Wiew Prowest Debpeger Programmer Teools Configure Mindow  Help
| DE W iR S T | (&
‘ Checksum0x9fee Do
. m Device: Device Eamily:
PIC 18F4520 v | AL v|
=] [:l exl.mcp : ;
i Bl Strce ilas Microchip Tool Support ﬁg rgg S
[ exte Programmers /
~Dreader Files PICSTART Plus @ MWPLABICD2 @ PICKt2 2
E Object Files i ‘T =
_____ @ Library Fllos PROMATEN @ PICKt 1 — 5~
D I:I Linker Scrint 2 MPLAE PM3 @ MPLAB REAL ICE -
o2 1efasz0i ke = m%
E Other Files Lang and Design Tools l:ﬁJ -
@ SEMBLER @ COMPILER O wol
Aaa w2 40
Deflggers:
Fias |¢g Symbals B S @ MPLABICD 2 |Chit 2
MPLAB REAL ICE
MPLAE ICE MELAE ICE 4000 ICEACD Headers
@PCM18XM0 @ PMF18wHO @)lo Header
s @PCHWM 8N
2T
5 y /
52 :
.- Ja Cancel Help
| (B >
% .—‘— \\P
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MicRocHR F%‘%' Configuration Bits *&s3

YRR = Er‘rb,:‘?%%‘—’ Configuration Bits i I'| 3558 % ™ FI\JEFJF 7B
H:—qué?% o HFIFVE R FE [ "] #pragma config H\J 1B —;%4_
w Exl - MPLAB TDE v8.02 - O]

File Edit ¥iew Project Debugger Programmer Tools BEEWEENEN Window  Help
| DS imE | =Hd 2| [pebuc Ve HEO

J checksum0x835a

Select Device...
Configuration Bits...
External Memory...
ID Memory...

% MPLAB IDE 9
Help = Topics = Language Tools
- PIC18F config Setting #IFVEIH o

0" |&3(7]: #pragma config OSC=HS
#pragma config PWRT=OFF
#pragma config BOREN=OFF
#pragma config WDT=OFF
#pragma config MCLRE=0ON
#pragma config PBADEN=OFF
#pragma config CCP2MX=PORTC
#pragma config STVREN = OFF, LVP=OFF
#pragma config CPD=OFF
| PIC18F4520 W:0 novzdec
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MQHIP *"'—JI\E_‘%E\[_‘ K COnflg IEI‘J

\ = Configuration Bits

Configuration Bits setin code.

=

[

1%
N /

Category

| Setting

Address “+——HaT&e——+‘

S0Qodl of Gocidlatoar
Fail—-%Safe Clock Disakled
Internal ExternceDisakbled
Power Up Timer Disakled
Brown Out DetectEnakbled in har

Brown Out Voltacd.ZW

200002

200003

S00005

300006

3000082

300005

300004

Jr g £HEA T 63 N3k

oF

1H

=3

51

OF

Z0

OF

Watchdog Timer

HS

Watchdog Postecesl:3Z2768

CCPZ Mux

e

Disakbled-Contr

PorthE A/D Enakle PORTE<4:0> corn
Low Power TimerlDi=sabled
Master Clear Ens:MCLE Enakbled,E

Stack Overflow F Enabled
Low Voltage ProcDisakled
Extended CPU

Code
Code
Elmide
Code
Code

Protect
Az =
e e il
BEraobheelk
BEraoEasalE

Enzc:Disakled
O0EDisabled
OZCDisakled
D4C Disakled
Ocl Disabled
BocDisakled

Data EEPROM
Takble Write
Takle Write

Code Dizsakbled
ProtDisakbled
FProtDhisakbled
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MICROCHIP P t
Regional Training rOj e c
Centers -
a exl - MPLAB IDE v8.10 - Exl.mcw
File. Edit View FErojeet Debugeer Programmer Teols Confisure Window Help
D@l @ BE S ? Debug v o & B @ & @& DO R R
‘ checksum0x9fee
: BN Exl.mow |L“g”£| Add Files to Project
||| = O ext.mep* ESWBEQD
= o [ Source Files
N Elexl.c
" [:I Header Files
+ “Source Files”! <

[0 Library Files

ﬂ L :EZE{E _ B - Linker Script

|2 1545200 ke
Jl:l 3 JE lt[l:l

EI Other Files

e

EEER (T |All Source Files (*asm;¥.c)

Files | %2 Symbols |

Jump to: |Pr0je|:t Directary

[ |Remember this setting
(@) Auto: Let MPLAB IDE guess

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

[MPLAB SIM PIC18F4520 pe:l) W novzdes 20MHz (ba

Source file: . .\Ansl\exl.c
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MICFIOCHIP

Fila  Edit Wiew Erojpst [Debupgar

DSH| BB S P

Frogramimer Tools Configure  Whndow  Help

‘ Debug v i s H B @ & @&

S S A E e

I checksum0x9fee

= [0 exl.mcp*
BEI Source Files

-l Library Files
= l:l Linker Script
2 1efs200 ke
[0 other Files

BEHEQD: | Oh

El p18f2682.h

El pl8f4410.h
£l p18f4420.h
E] p18f4423 h

El p18f4458.h
=l p13f4430.0
El p18f4510.h

I'_ij p18f4550 h
El p18£4553 1

1 Files |ol$ Symbols

<_I

El p18f4515.h
E p18f4520.h
) p18f4523.h
El p18f4525.h

Fj pl8f4331. h m p18f4455 h

A

BEEHRQD: |

EEER: |Header Files {*h;*.1nc)

Jurnp to: |Pr0je|::t Directory

[ 1Remamber this setting
(®) Auto: Let MPLAB IDE guess

() User: Fila(s) wers created especially for this project, use relative path

() Systerm: File(s) are extarmal to project use absolute path

’ﬁl HIH

MPLAE SIM

PIC18F4520

peil

| W0

novezdse

Header file: ¢: \mcc18\h\p18£4520.h
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KR 7§78 ]

IJ F' v Tﬁi’li' =]
"ﬁq B

1564520, 1kr
18f4520i.1kr
184520 _e.lkr

_IJD

- MPLAB IDE w8.10 -

HER 12

Ml Exl.mcw

Lo

= [ ex1. mcp®
=8 EI Source Files
: exl.c
= E:I Header Fileg
-~ [B] pisfaszoh
- [20 Ohject Files

E:I Linker Script
2 1omsz0i ke
K Other Files

Files |0': Symhbols

£

File Edit igw Fromet Debugeer Fregrammer Tools Confipuie Window  Help
|DSH 2R Shw T I[}ebuqv|@wﬂﬁi0|$* PR HFEERO

| checksum0x9fee

Add Files to Project

BSUBD: | Ok

v] 0@ @~

4] 15{445% e lkr
4] 18144581 Tk
4] 18144581 e lkr
[14] 1814480 1kt
[i7] 1814480 _e.lkr
|i7] 18144801 Ly
4] 15£44201_e lkr

4] 18£ 44504 Lk
4] 18644501 e ller
|i4] 184455 Lkr
[4]18£4455 e lkr
[11] 18£44554 Lk
[1) 18£44551 @ lkr
4] 18£ 4452 1kt

&

4] 18£4510.1kx
1] 184510 e Ikr
[14] 1845101 ke
1] 18£45101_e.lkr
1] 18£4515. k¢
1] 18£4515 eIkt
|i4] 18£45151.Lkr

4] 18£4515i_e.lkr
I_‘l 18£4520.Ikr
] 18f4520 e, lkr

IJ 1845204 e, lkr
[ 1884523 1kt
4] 18£4523 e Ik

EESTED: | 1845201 1kr

HEAERI(T): | Linker Scripts (% lkr)

Jump to: |Pru:njeu:t Directony

[ ]Remember this setiing
(@) Auto; Let MPLAB IDE guess

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

O System: Filels) are external to project, use absolute path

MFLAE 51M

PIC 18F4520 ped

W0

novzdes

Linker File: ¢: \mcc18\1kr\18£f4520i.1kr
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MICROCHIP

I?L“E Project flpy

Centers

_ ‘Build Options’

File Edit #iew Debugger Frogrammer Tools Configure Windew Help
| D@ K| % [ Project Wizard.. = A

J Mewr...

Cpen. ..
- »
Bl Exl mcw d Close _ _
' Set Active Project r

= [:I exl.mcp®

EI[:I Source F
5] et
= Header F )
p1efd Export Makefile

Cnickbumld (no asm filed

Clean

----- [d objectFi Build All Ctrl+F 10
----- LI Library F Make Flo
=2 .

Build Confignration

L= 18f45
----- [ other Fil

Build Cptions...

Save Froject
Save Froject As...

Add Files to Project...

] Files | ?* Sym  #dd MNew File to Progect...

Eemove File From Froject

Select Langnage Toolsnite..,
Set Language Tool Locations...

Wersion Contral...

HER 13
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7z =7 Include & LIB

MICROCHIP l:l . . . Hfﬁ\ 14
Regional Training aﬁ l !;lé‘ I' JI

Centers N - l:l -1

Build Options For Project "Lab0.mcp” ed |

MPASM Assembler | MPLINKLinker |  MPLABC18
Drectores | Trce |  MPASM/CI7/C18 Sute

— Directariez and Search Paths

~ oy —— :
Show directories for: Include Search Path Py x|
New | Deste |  Down | ip | MPASM Assembler |~ MPLINKLinker |  MPLABC13

p— Diectoies | Trace | MPASM/CI7/CI8 Sute
<\ — Directariez and Search Paths

Show directaries for:

M e Delete [t [

C:AMCCT BMib

I

< Suite Defaults |

H'.EE.!'J'#J £ c018i.0 F"J‘Eﬁri
MPLI K4 02, Linker SuitEE,Efaults'
Copyright (c) 2006 Microchip Technology Ine:
Error - could not find file 'c018i.0’
Errors : 1

a2 c018i.0 FUiREE
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% & .map k HEX

f 'JL IFL,

Build Options For Project "Labl.mcp” ﬂil
Directories | Trace | MPASM/C17/C18 Suite |
MPASM Assembler MPLINK Linker I MPLAE C18
Categaries; I (&Il Options] LI

— Generate Caommand Line

— HE*-File Format
2
= IhH=8s
& IMH<EM 0 -tle generation

" [Suppress]

¥ Generate map file

|'Elut|:|ut Filename Foaot [ho leading directonies, no extenszion]

™| [nherit global sethinns Restore Defaults

$EINDIF J$TARGETBASELmap" fw Ao EINDIE J$TARGETEASE] cof

— " Use Alternate Settings

Ia"m' FEINDIR_JHTARGETBASELmap™ fw Ao"$BINDIR_J$TARGETBASE).

ok | cancel | s | Help

H R 15
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K iR A =

HER 16
— (17 | Build Al i

a» Labl - MPLAB IDE v7.51 _ ol x|
File Edit Miew Project Debugger Programmer Tools  Configure  Window  Help

| DS | i mE [ =EA® ? | [Release o = H B @ |

J Checksum: 0x8353

[ Labo.mew e

= 3 LabO.mcp*®
|_:_||:| Source Files

% b template_PIC18.c
[—]l:I Header Files

- p1EF4520.h
E3 Obiject Files
[a Library Files
5[ Linker Seripts

[ 18rasz0 ke
(L3 other Files

(1 Files | ¥ symbols

| | [PIC18F4520 | w20 hovzdee | | lbarka | [~
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7_"'"_:_; )J?EEJ ‘l'jj

F% ,Iz

H R 17

Clean: Done.

I Output -0l x|
Build |"v’ersi|:|n Eu:untru:ull Fird in Filesl
Clean: Deleting intermediary and outputfiles. -]

Executing: "CAMCCTBbinymocl 8.exe" -p=18F4520 A"CAMCCTER" template_FICT18.c" Hfo="termplate_FICT8.0" -Ou--d
Executing: "CACCT Bhinvmplink.exe" A"CAMCCT B4 ib" "CAMACTT Bk BfAR201 k" "CART CV202_FPRC\LabMtemplate_f

MPLINE 4.1. Linker
Copyright (Dj 2006 Microchip Technology Inc.
Errors=

MPZHEX 4.1, COFF to HEX File Conwverter
Copyright {c} 2006 Microchip Technology Inc.
Errors=

Loaded CARTCW:DE_FPRCY,
BUILD SUCCEEDED: Thu Jul 2

i Lakl. cof.
11:45:35 2007

o

1| BUILD SUCCEDED (i 11) 11

é@ * Hex putig” -
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o #}T %] c018i.0
> %]] Project - Build Options - Project ™ i+
Directories F%\j'é‘,.ﬁ’ ;
e Include Search Path : C:\MCC18\h

e Library Search Path : C:\MCC18\lib
e Linker-Script Search Path : C:\MCC18\Ikr
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R 3 5E 1ICD3 USB EREHAET

MICROCHIP
(/12| 64-bit OS &%~ FI)
® ¥ #%E'J ICD3 5 » MPLAB IDE fEl‘]&i% USB
FREAETY (PICKIit3 fFB H| HID Clas's il | = Fl’ﬁ Al
+5)
e ICD3 BiZ[{[[F~ USB Port Eﬁ% F{ﬁﬁ*i%{ USB [
FrARZ

® ICD3 USB FEEH= {1 4 ¢
> XP £7 FIEDS 2 1 1CD3 F USB §E9% eI P
Wméows IS e PEHE (5 ‘*ﬁa@iﬁ{ éﬁd/[l‘u\ )TE%LA i
> Vista & Win7 I‘Hg%{ﬁjg l%ﬁz
e C:\Program Flles\Mlcrochlp\ MPLAB IDENMICD3\Drivers

® LR PR :
» C:\Program Files\Microchip\ MPLAB
IDE\ICD3\Drivers\ddicd3.htm

%
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Mfa{?cmp vD_F/U TE[ EIJ
e XP 64 | Win Vista 64/ Win 7 64

® TEIE'J XP 64 :

» C:\Program Files (x86) \Microchip\MPLAB
IDE\Drives64\XP64\ddxp64.htm

o ({i*| Vista 64 :

» C:\Program Files (x86) \Microchip\MPLAB
IDE\Drives64\Vista64\ddvista64.htm

o 1" Win 7 64-bit

» C:\Program Files (x86) \Microchip\MPLAB
IDE\Drives64\Win7_64\ddwin764.htm

e USB l?ﬂfgamg | B B jﬁ—Ll}l& oo
» C:\Program F|Ies (x86) \Mlcrochlp\MPLAB
IDE\Drives64
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2 |CD3 (7

—'b

ol= 58

l,l.-,\-exl

Elle Ed1t

E-.-iiew Eroect

= & exl.mcp -
=1 Source Files -

i exl.c '
=1 Header Files
» pl8c.
- [B] p1sfaszol.
i 1 Obiject Files
- Library Files
& [ Linker Seript
2 1ems200
[ other Files

B
12
13
14
L5
16
£
18

i Syrrhols

- MFLAB IDE v8.53

 HWBP 3| Used |-

10

b= Frogrammer  Jools Configore
Hone

1 MFLAE ICD 2

2 P1Ckit 3

3 MFLAE ICE 4000
4 MPLAE 51k

o MFLAE ICE 2000

& REAL ICE

lﬁ.;indﬁw Help

Clear Memory

<

[ By PR

Feset

v S MPLAE ICD 3

LN -

ng]
=

Breakpoints... F2

FETETE

gram nain (veoid) ;

far The 3Lartip
Flach [ (woid) ;

P

(woid) ;
for the initiali

Reconnect 1t (woid) ;

cettings... ile near unsignec

|_evtern near ynsiemed FoR0:

|

-~

—t =
— >

HER18

Ji’ffgii—; ICD3 USBRVERE

TR RET R S
MPLAB IDE ™ > F5EH 1%
‘)yl;l_izi w%:%\:g[:
C:\Program
Files\Microchip\MPLAB
IDE\ICD3\Drivers\
ddicd3.htm

MPLAB ICD3 E['%?L jﬁ?ﬁfﬁw
P Y % o

ICD3 [{ » MPLAB IDE 7
FIEY Ay F/W PAS R EILS

1P

ICD3 fiypRe: RPN T R8T
TR
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IR Programmer  Jools
select Tool
Clear Memory

Eun
Animate

| Step Into
| Step Crver
Eesat

Breakpoints. ..
Adyanced Breakpoints..,

MFELAE ICD 2 Setup Mhzard...

Program
Read
Read EEFROM

Configure

F9

F7?
F8

F2

‘ Dovrnload [CD2 Cperating Svstam

Settings...

[

2

1§ ICD3 =] APP001 w19

o> B T (7 B @ [|ICD3 [R5
ICD3 "Z&E T
Il Output
Build | “ersion Contral | Find in Files | tMPLAB ICD 3
MPLAB ICD 3 detected
Connecting to MPLAR ICD 3... | IT‘ “l Ou’il?}lt i Eifl
Firmware Suite Version...... §1.26.17 view 2 FIREIRE ’4

Fromw are tye e FPIC18F
MPLAE ICD 3 Connactad.

Target Detected -
Device [D Ravisi»::ln

TV E] ICD3 Y fkrr
SHIE7 (4 £5 PIC18F4520
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MICROCHIP ’/L”\g-'_j:l_—.i#\ HEX T‘E’[{iﬁ”j_:u l’f:‘ ‘F_E' > &

E HER 20

— ¥ PV

Regional Training - gl
Centers
BT 1 HH B
BE i EreT (B2
?’T@*%ﬂ 5 Reset
= EE —l [7 gT%I!TI?&:\L_
p U H PR ‘ ICD3 R
= Bf @ ICD3 " E
ICD3 ’ZefFHE= ICD3 S5 po (F FIEE [ ST
AT
ICD3 V7 (v EEPROM Data

ICD3 F2V 7+ [F i 4 » ID > Config & EEPROM
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Watch Window FVE {14

ING

Vi

—

e i+ RAM pw E"['i_%s:@ i[‘l[;F[J
:-{,:U@gwg[

® ILJ j:]j,\ﬁ:u\

e MPLAB IDE ® E |
> View 2 Watch

BRI

A R B o R PR

% #c (- 4t add SFR_|[PIR1 »|  4dd Symbol|[DS_Ze kLG ¥ ]
S B i

Address Syrbol Nane Value = -~

AD Termp a00g

DS Zero FLG 00100000

- Py WREG Dz

L3 7]%&- PORTE 3

rnri
PIR1 00000000 -

whatch 1 “Watch 2 | watch 3| “Watch 4

BN P
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= e E A TFB E'JP”KFE}@%'@%FTE%

4 I ___A 5[ J L_a
MICROCHIP 5 '\‘H I:‘
Regional Training h
Centers

T

s MELAE IDE
File Edit View Project Debugeer Programmer Configuore

Jmﬁmcﬁhil%?w@w ) _ LI T if

o CACIEVAnswer\Ansdexd o

Stopwatch 21x]

ADCONObhits. GO=1;
while (ADCONObits. &0
Instruction Cycles 119516

AD Temp=FeadADC () ; il Time [ mSecs

AD Result.iD 10bit=1D T

113516

SetDCPWH1 (AD Result.AiD Frocessor Frequency [ MHz |
AD Result.iD 10bit>>=2;
PORTD=AD Result.aD[0]: [ Clear On Reset

1% mouse e 4 1™ StopwatchAh. &
% 2k T ETEE K& PR '«ﬁ‘ =

5
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AR

e #[/*'| Build All (Ctrl + F10) ‘L,q\r (R

> Y[IE EE, %wﬂﬁﬁp—ﬁ?&ﬁ* FN ST
> T A\ng*E&nﬁiﬁr L] E'Hﬁ = g = LS

e #[|*'|Watch Window v« i<t

® %[JE'JMouseﬂfﬂF FENN I%'\_H ‘ﬁTg[!T

> ¥ EReset » Run » Halt™}f<

> Step > Step Overﬁrﬁ“

> RAM > SFR /e C 77 ™ i ] RLEVi 1
> £l E Jﬁjlfjvu
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Debug v o =& & B & @

Release

Debug

® P ARSI | R
» Debug Build
e — Jﬂ&[?%ﬂﬁ[@%ﬂ{fﬁl El *'J:’EEH I:C
AN R AP RAM & Flash &
£ ‘g |F[| l%

P

.I:%,“JL,Q Flg[%\r}ﬁ—%}ﬁ? ”EJ =
> Release Build

QF, -[fi*]7x Programmer Mode
o i S R
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Mf@ Debugger & Programmer
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File Edit %iew FProgec ‘ ools Configure Window Help
]
0 = B & ms Checksum: 0x7d9e Hw E

=

e Debugger
> 1 é%@;c : :CB%%E%{EDEI
> f%%z }H Debug F/W — &/Z=Z] PIC ¥
> AMFVEEE T MPLAB IDE 478y (i

e Programmer
> 1 EEREI S

/(

F,\ &= ?\IIT(IJL[ 5 }:%%‘[L IZI’LQE\IHF[J St FJFf%iﬂ E T\%J:
MPLAB IDE }?Lﬁrﬂ

> FIJ EI [ JﬂQ—‘F[ j)‘%ﬂjj IFDFI
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MQHIP I:?;:F%S; AP P001 LE{!I'N:cE

Regional Training

(;e\nlters RS232 CAN AD F’?j ICI_)_% Reset Debug & Prog.
s J“ RS-485 VR P e ]%_x‘ Jumper
F-' ' : 2 | SESREUEE

5V
S8 inilE
12 & SPI = HeH
EEPROM = A e 20 e
- e il
=& S S
M O :

CCP1 domt 8 . B

% - : " m' (1

LENEES 3 N\ " EumAPPOOE

e 5 peu, 2 20041014

L 'G"b}'*ﬁb"’“ﬁﬂﬁ.uw

afefeysieyeye!

LCD L 16MHz S
L B Crvstal - swa & sw2
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Mlit::{?cmp %lj: C Iélfj —[71(]9 ;

Regi(::r;z;lt:rrasining J
#include <pl18C4520.h> < pri 3 INRIEY (7]
void function(void); - FHECFE JE, Fi
void main(void) < 3@}“&@(

{/* User source code here */

}

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

}
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o J AP

- I AR

> if._,:t,e[{ I”i"ljpj’?ﬂﬁ

ﬁJ d ﬁlﬁjr ?WEJJ

- AP
",/

o+, -
® << A >>
@<, <= >=
o ==, |:
o&l
' e 8&, ||
[

i

&

FL A frose g1
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Y ?F’, ﬁ - ##define

#define =1 & /7 EJ"F[II
o = Zi& ef s fi3— Wt » F R R I RLIRATRE
EETZY o BT RLIE A PE = B
. c;ﬂﬂgg 15 P O T R A
B FE SW6 K SW2 i [l hh S JF%}%J

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

i1f (SW2 && SW6)
debounce --;
else
debounce =30;
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Mlit::{?cmp E[[_‘F[ —|&J - for

Regional Training
For (ET:M » BITV2 5 B3

{EI =}
o P2 1RSI P 2RI
J—-“ﬁh—‘:i\: ) \‘ 3 - IEJ[IFI ;E_-H_‘.,_LFT‘::\‘

] : #PORTD LED Ffj~: % » & *[[200mS

for ( i=0 ; i <5 ; i ++)
{

PORTD=0xff; // LED on
DelaylOKTCYx (10 ); // Delay 100ms @4MHz
PORTD=0x00; // LED off

DelaylOKTCYx (10 ); // Delay 100ms @4MHz
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"X " -
MQH!P EF‘F[—IAJ - Whlle
while ({2 #i=")
{Euf=}
o [ [F A&y o B T [E = U AR

AR (BRI AR = Py £
=

B

while (PORTAbits.RA4); // Loop test until
// pressed SW2

PORTD = PORTD+1;

debounce = 30;
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-« -
B f % - IF ELSE
f (151 219
(Y el 2% 3 R
else
(=2} > 2T 5

] -

if (PORTBbits.RBO) // g+ R RBO=1?
PORTD=0xff ; // RBO=1,
PORTD=0xFF

else
PORTD=0x00 ; // RB0=0, PORTD=0x00
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/ » —_— r == r
MQHIP C1 8 IEIGJ: I,I:E{TE] —
Regional Training

Centers

o AT IR ¢ FEE A
» p18f4520.h » p18f8720.h

o LI LA
> p18f4520.lib » p18f448.lib

o BLHIBE Pl
> Reset Vector El’?i@ﬁjﬂ@
> F@!ﬁﬁ%’ﬂ’@lﬂ[fﬁ i
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o p18f4520.h SETIRE

Regional Training
Centers

o F|B|- FERYRIE[EE Y - EUL AR EE TS
Eji%ﬁ@;cg'ﬁjuﬁﬂfaﬁg , iﬁf[ﬁ"_éﬁ PORTD pvAE=Y
A BIRRIERLE OF 74 i B N
 AUGEEPATE |
'Erfwﬂ@ﬂ‘“é}*:my% i~ [ unsigned RDO:
_?‘Z’FE} ’ i"",,flﬁﬁ-_l'»—- I'[ﬁl,ﬁ'%)[% & l?ﬁ'j unsigned RD1:
e s Y o S oy unsigned RD2:
® i n"Jjupn ﬂ[t% [[;E J "I' EJIII Z
HE o AR R

H unsigned RD4:
IE'I E/_[;EHGJFTLEI Iﬁ**ﬁ%ﬁ%iﬁﬂl \ unsigned RD5:

Flfj_—}bl fl:a"?‘} EII unsigned RD6:

~e

. ~e

unsigned RD3:

~e

. ~e

R R BB R R B R

~e

unsigned RD7:
} PORTDbits;
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Lo 018f4520.h 2 H

Regional Training
Centers

o HF18F4520" 77‘]2*1
(SFR)FN %gb IFTJ\,?U El;g
> PRl
c:\mcc18\h
o UEH- EHPIIIIG
» Nop()
> Clrwdt( )
> Sleep() ..
- ‘ﬂWF‘i*E* i > B [#include
}[_J‘El e
> #include <p18f4520.h>
e (fi¥] #include <p18cxxx.h>
HFPE VR s

‘ﬁﬁJADCONO [ES AR

Extern near uns1dned char ADCONO
extern near union {
struct {
unsigned ADON:1;
unsigned :1;
unsigned GO:1;
unsigned CHSO:1;
unsigned CHS1l:1;
unsigned CHS2:1;
unsigned ADCSO:1;
unsigned ADCS1:1;
} o
struct {
unsigned :2;
unsigned NOT DONE:1;
|
struct {
unsigned :2;
unsigned DONE:1;
} o
struct {
unsigned :2;
unsigned GO _DONE:1;
|
} ADCONObits ;
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e p184520.h LAY

Regional Training
Centers

o — JEHYTLFHSNER » ] #include JEH 8
> 3] : #include <p18f4520.h>

@ I,EJ/E_L_ E[E\' CPU Eﬁ E‘L"TF"“}‘E[
> %TFIEV—?EJ Ay #|nclude<> 250575 ?ﬂt‘ﬁﬁ“
o EREI O AL

> #include <p18cxxx.h>
> [NE5 MPLAB IDE ¢35 user #4519 CPU Y7 pass ; jf'
MPLAB C18, J}ix "] #if defined ﬁ%ﬁ[
#elif defined(__18F4520)
#include <p18f4520.h>

#elif defined(___18F4523)
#include <p18f4523.h>
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o
MICROCHIP

Regional Training
Centers

L[r

/0 Port £l 2+

—h-l-r

e

—I-l-l-r

/O Filljsc!s /iy * 3%
TRISD[1]1[0]1[1]0]¢C

HEEREEN

In |Out Out|Out|Out

O-o-O-O-O-0-0-0

o |-

| TRISD % fit"8-bit /O 4]
° fﬁl E

TRISDbits. TRISDx i 1/0 %[
» 1 = Input, 0 = Output
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k) C18 puid 7 gk

MICROCHIP .

Regi%::::'ltzr;ining ( p 1 8f452 O . h )
mEWrE§T%bWW@%%&ﬁﬁ“W
Fl st

(include fil F,

> 3 PIC18F4520FIJf‘,ﬁ"rljx%‘_i{%?} “ p18f4520.h ”

o EHAH j E»,Iaf% 't Data Book &= [y £}7]

[IE] o SPERY m‘ T 5 *ﬁ 4 BT 3 € _F “bits”
1. FEEPORTDES ﬁT“ > 2.} PORTD fi9 bit3 & bit5
A‘/ L[ 1x
0x55 IEI Jl61_ﬁ: |;Ej LI = F%‘:\L_ﬁ*}’ 1:
PORTD
TRISD =0 ; PORTDbits.RD3 =1 ;
PORTD = 0x55 ; PORTDDbits.RDS =1 ;
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Le  P18FA520.lib 34 He

Regional Training
Centers

EAABFAB207E | R EE T B (SFR)f 1 41
» P18F4520.0 LI'] obj El"J?'J'ﬁﬁT; +4- P18F452.LIB
> PURPR S R it BT
e C:\MCC18\src\traditional\proc

e p18f4520.lib H{H = rr ﬂﬁ“ﬂ}[gr
» ’FE'F%FU i «f_ﬂ‘ﬁrﬂﬂ} o5 Fi E 177 F[F IHU%FIFU[ Obj F =TT
18f4520. ||b
ﬂ ijiﬁkﬂ*} @ﬁ i 2] MPLAB C18 Reference Manual
U

e A/D, USART , Timer x, EEPROM ... =

> F,.LYQF,IE?“ i+ C.\MCC18\src\pmc_common HAE TS
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Loe  PIC18F4520 = {5 (< $5H

Regional Training

Centers "}'j Fﬁg 3%5%%’7%. %7‘\ fi;[al.. "’,"L%'
O p18f4520 o (asm) - wist peisrasac

>> 7{_A J~xEJEﬁFFFA E%Flﬁl‘j ; MPLAB-Cxx PIC18F4520 processor definition module
t_P L* FI ; (c) Copyright 1999-2007 Microchip Technology,
ﬂ\ I ittty
SFR_UNBANKEDO UDATA ACS H'F80'
PORTA
PORTAbits RES 1 ; 0xF80
e p18f4520.h
PORTBbits RES 1 ; 0xF81
N I I:l PORTC
> —L J EEE é‘ K PORTCbits RES 1 ; OXF82
F [ PORTD
;[;‘E[lf —f‘ Tu PORTDbi ts RES 1 ; OxF83
L [ PORTE
PORTEDbits RES 1 ; OxF84
RES 4
LATA
- LATAbits RES 1 ; OxF89
® p18f4520.|nc LaTS
LATBbits RES 1 ; OxF8A
w/\\»l_[ /\ _"I"._A LATC
[ I [ LATCbits RES 1 ; OXF8B

aﬂfl}]\ é j[ IL: ;
LATD
—L s LATDbi ts RES 1 ; OXF8C

N o o
f, ‘fﬁ& ’ T [ iﬁiz%] s '
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R gional Training

o?yﬁh& FVZIE(— ERrP)
> :ﬁh Fl A sk FIp Jﬁm ~ “IET (Power-On Reset)
Uﬁf«?ﬂ%iw&
AR E I [IE
>3:ﬁi%ifiﬁfﬂi‘@* I main( ) F¥e
?S,f‘grb GEE) 2 [ B clib.lib FrBiE
> c018.0 - S BV H /A iy I ™)
> c018i.0 - FILLiEhY \T%'E[U%Jt[ MEE*}IEIF'
> c018iz.0 — u}[ﬁJ’RAIVI = F| RVl =] JZZFHE
> PUEPHZE AT C:\MCC18\src\trad|t|onal\startup

S MPLAB-C18 Tfisfis
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f’{? - I SO e [—0
MICROCHIP C01 8|.C ]:ES[EA ﬁﬁiﬂ}_—f%%j

Regional Training
Centers

#pragma code _entry_scn = 0x000000 RESET i

static void

entry (void) 0x000000

{ asm goto startup _endasm }

#pre_zgmq code _startup_scn ;v&l:J STACK »

?tatlc void _startup (void) TBLPTRU ¥ J@ @
_asm

/I Initialize the stack pointer

LFSR 1, stack LFSR 2, stack CLRF TBLPTRU, O
/I Initialize rounding flag for floating point libs

BSF FPFLAGS,RND,0

_endasm
do_cinit (); L o [ 2 r s

oty TR
loop:

/[ Call the user's main routine

main ( ); » _r‘ .

goto loop; 4% ﬁjﬂ’[‘@_&\ = main()
} [* end _startup() */
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—;A ] > N ,
MICROCHIP + 18f4520i.1kr iE ‘TL‘leé',’
T . 21—
Regional Training F
Centers

// File: 18£4520i.lkr

// Sample ICD2 linker script for the PIC18F4520 processor

LIBPATH 3@ Sz il;f"’ ’fﬂ—

FILES c018i.0 /

FILES clib.lib 4— 

FILES pl8£4520.1ib «—

@SR S
i L 18F4520% i 30t

CODEPAGE NAME=page START=0x0 END=0x7DBF

CODEPAGE NAME=debug START=0x7DCO END=0x7FFF PROTECTED
CODEPAGE NAME=idlocs START=0x200000 END=0x200007 PROTECTED
CODEPAGE NAME=config START=0x300000 END=0x30000D PROTECTED
CODEPAGE NAME=devid START=0x3FFFFE END=0x3FFFFF PROTECTED
CODEPAGE NAME=eedata START=0xF00000 END=0xFOOOFF PROTECTED
ACCESSBANK NAME=accessram START=0x0 END=0x7F

DATABANK NAME=gpr0 START=0x80 END=0xXFF

DATABANK NAME=gprl START=0x100 END=0x1FF

DATABANK NAME=gpr2 START=0x200 END=0x2FF

DATABANK AME=gpr3 START=0x300 END=0x3FF

DATABANK NAME=gpr4 START=0x400 END=0x4FF

DATABANK AME=gpr5 START=0x500 END=0x5F3

DATABANK NAME=dbgspr START=0x5F4 END=0x5FF PROTECTED
ACCESSBANK NAME=accesssfr START=0xF80 END=0xXFFF PROTECTED
SECTION NAME=CONFIG ROM=config

STACK SIZE=0x100 RAM=gpr4
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Mﬁ@cmp ;’\W 7,ll 2

Regional Training P O RT l j
Centers

Bt fud o STl ]

—HIJL = ,%"IEIJ

—H-rr

- F'aﬂ’?%r "\RTC\W401\Ans2\Ex2.mcp”

= j¥ PORTD (LED) kit i

m A RS > LED S5 0x80

= ™ SW2 LED F g~
m 5 SW6 > LED [ g5

_ %[JF'J for [ s 35 ’%b&n}gﬁ'%j@g%ﬂg[?
ol “ﬁ%‘*ww%}?ﬂ ; £ (6 ms ORISR,

W'ﬁ[ FROU PR e i RUEFE R 5

'S;f:El—'\ El I/ﬁf@qﬁaﬂ
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Centers

=0

= W

Closed SW2 &
SWe6=1

Open

\ 4

debounce=30 || debounce-1

\ 4

Delay 2mS

AT A

PORTD=Output
PORTD=0x80
Disable A/D

a

PORTD+1
debounce=30

}_.

7

PORTD-1

debounce=30

]_.

\ 4
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MICROCHIP

ye F{[ _
HL A il szjf"ﬁél’ﬁ:

1. $L 4 107 7 A/DiEE:
2. 101 7 BT FOPWMAZ ]




-
MQHIP 1 O'bit A/ D E'?‘I‘El%g

Regional Training

a 13 \,rr;:FI[_'-x__glEEip—r J-x HE 5 10 bits Eﬁﬁ@
= AD -] TR (Tap) : 0.7uS (1 HIEEH )

 JEESE T VAR ¢ 1.4 uS (& 7 (2 H<10K)
m P R ¢ 8.4 pS (12 Tap)

= 10-bit E’Jﬁﬁ@ﬂﬁ ; F,\I”EJ— b T AR

m o] <7+ﬁ[féf:%?ﬁi<: VREF+ & VREF-
R T ERN (e A

m SUREHVERBIRE [ O 9.8 ps
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MICROCHIP

Regional Training
Centers

AD i ¢
gy

CHS3:CHSO0

AN12
AN12
AN10
AN9
AN8
ANT7*

£

10-bit A/D 153

In ADCONO Register

vAI N

P g

ANG*
ANS*
AN4 X

VRer+/ AN3 E_
Veer./ AN2 B
AN1 |
AN X

-

13:1 35

1x

VSS

Vrer Select

VCFG1:VCFGO| |n ADCON1 Register

10-bit A/D BBl U B 5 B

ADRESL

*AN5-AN7 not available on 28-pin devices
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) fir S BTR [0

MICROCHIP

Regiczgrlt:;iﬁif-g-...............-:..._...._“: ................. A qu"jruon T|me

< smmm >< wsm >

Vc

! ADRES

10
/

Y |
Pﬁ?‘ %UF'L I

—_
=1
:l

—l_ E I F“f:Jt V"“)i —

I ,

Microchip Taiwan Update Sept.2010 W401 C18 5775 83



"X
MQHIP

Regional Training

Cente':$““.------------------....---.--“- _______

! ADRES

-------------
e
e
a

ADC §EUa s ]

~

time

< >< wgsgn >

Vc

10

ADC Result |

ADC Conversion
Clock cygles (TAD)
e D

e
.

time

Vss
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e 18F £%[ ADC [iu= Bz B

Regional Training
Centers

o £ =0y ADC (V1) I 1w 445 [J‘Jw%?u_#,@?gip@ﬁﬁ [i]
> [T PIC18F452 FIE ADCONO ADCON1

o fEFHIY ADC i I REEIVARR 2 X (1] TAD ELHT
), fH1H F;l* J}g\ Channel = F‘F‘nﬁﬁt&, ADC
ﬁi?v;ig—i nTAD % F | {Es (ADC_V545%)
> PIC18F4520 ?J ADCONO , ADCON1 & ADCON2 !l

e iy ADC F'I') %k py TAD
> PIC18F452 TAD min = 1.6uS
> PIC18F4520 TAD min = 0.7uS (Vref > 3.0V)

® T &) SV [l pUIBLZSARS 12 TAD
> PIC18F452 [Irig [y fef] 1 JJuS
> PIC18F4520 FIJ@&E*IF ol 8.4 uS
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R\ 10-bit A/D ¢

e

MICROCHIP
Regional Training ADCO N O EUT‘—I'E‘[: %g%‘T\L_
Centers IE F
ADCONO Register
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
- - CHS3 CHS2 CHSA1 CHSO GO/DONE | ADON
bit 7 bit 0
bit 5-2 CHS3:CHSO bit 1 GO/DONE: A/D 3@%{% Ab U
KPS PR 1= A/D T i
0000 = Channel 0 (ANO) 0 = A/D ez s T
0001 = Channel 1 (AN1)
0010 = Channel 2 (AN2) bit0 ADON: A/D On bit
0011 = Channel 3 (AN3) 1 = A/D Ff7¥ ADC i
0100 = Channel 4 (AN4) 0=A/D F%J%J ADC fig-

0101 = Channel 5 (AN5)
0110 = Channel 6 (ANG)
0111 = Channel 7 (AN7)
1000 = Channel 8 (AN8)
1001 = Channel 9 (AN9)
1010 = Channel 10 (AN10)
1011 = Channel 11 (AN11)
1100 = Channel 12 (AN12)
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2 10-bit A/D fif5: 5

MICROCHIP
Regional Training AD C 0 N 1 l %E %‘_L
Centers F I:l
ADCON1 Register
u-0 U-0 R/W-0 R/W-0 R/W-0* R/W* R/W* R/W*
- - VCFG1 VCFGO PCFG3 PCFG2 PCFG1 PCFGO
bit 7 bit 0

bit 5 VCFG1: (1% B (Vegp ) 1
1= Veer. (AN2)
0= Vg

bit 4 VCFGO: [ Y Es (Vgr,) LA 7
1= Vier. (AN3)
0=Vpp
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Mli:{?cmp 10-bit A/D i

Regional Training

—
<

014518

Centers ADCON1 EFU_T_‘ %E-F%‘—L
ADCON1 Register
U-0 U-0 R/W-0 R/W-0 R/W-0* R/W* R/W* R/W*
- - VCFG1 VCFGO PCFG3 PCFG2 PCFG1 PCFGO
bit 7 bit 0

bit 3-0 PCFG3:PCFGO0
et et f AID BEE T

PCFGa3:
PCFGO

11
e
(T

0000
0001
0010
0011

LT~
N

1100
1101
1110
1111

A =R
o =gire e

o|o|o|o|)|o|>|>|>] AN12
o|o|o|o|)|>|>|>|>] AN11
o|o|o|o|)|>|[>|>|>] AN10
o|o|o|o|)|>|>|>|>] ANg
o|o|o|o|)|>|>|>|>| AN8
o|o|o|o|)|>|>|>|>]| AN7
o|o|o|o|)|>|>|>|>] AN
o|o|o|o|)|>|>|>|>| AN5
o|o|o|o|)|>|>]|>|>| AN4
o|o|o|o|)|>|>]|>|>| AN3
o|o|o|>|)|>|>|>|>]| AN2
o|o|>|>|)|>]|>|>|>| AN
o|>|>|>|)|>|>]|>|>] ANO
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Mli:{?cmp 10'bit ND EE"\LES\I%S

Regional Training L T »
ADCON2 77 i
ADCON2 Register
u-0 u-0 R/W-0 R/W-0 R/W-0* R/W* R/W* R/W*
ADFM - ACQT2 ACQT1 ACQTO ADCS2 ADCS1 ADCSO0
bit 7 bit 0

R T B (B % S B )

bit 2-0 ADCS2:ADCSO0: A/D Conversion Clock Selection bits
111 = Frc (Clock derived from A/D RC oscillator)
110 = Fog/64
101 = Fpgc/16
100 = Fogc/4
011 = Fgc (Clock derived from A/D RC oscillator)
010 = Fpgc/32

001 = Fogc/8 fUE 7 [0 RC B BS Tap FRIGIELT 1.2us
000 = Fgo/2 B RS BT Y Tap F%‘iL__‘]\ f'’b¥s 0.7us
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Mli:{?cmp 10'bit ND EE"\LEC\I%E‘:

Regional Training L T »
ADCON2 77 i
ADCON2 Register
u-0 u-0 R/W-0 R/W-0 R/W-0* R/W* R/W* R/W*
ADFM - ACQT2 ACQT1 ACQTO ADCS2 ADCS1 ADCSO0
bit 7 bit 0

bit 5-3 ACQT2:ACQTO: A/D 2L 7

111 =20 Trp
110 = 16 Tap

101 =12 Ty U1 s

100 = 8 Typ $ACQ==1L:J'§ us

011=6Typ AD

010=4Typ il | i

001 =2 Typ ACQT2:0 = 011 = 6.0 us
000 =0 Typ
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R : e o
MICROCHIP 10-b|t ND B, LE\'#E

ADCON2 &y B =it

—

[~
ADCON2 Register F F
R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ADFM - ACQT2 ACQT1 ACQTO ADCS2 ADCS1 ADCSO
bit 7

bit 0

bit7 ADFM: A/D HE%?%J#E} ,fr*‘:“

1=q E
ADR ADRESL

by | bg || b; | bg | bs| by | by b, by b

0 = [ = Haf%
ADRESH ADRESL
by | bg | b, | bg | bs | b, bs| b, || by b

Microchip Taiwan Update Sept.2010 W401 C18 5775 91



Mlit::{?cmp AI D E

Regional Training
Centers

—

25Uk

L 7

[:,, JE’;,HETT T b ] SetChanADC( )
l
ORI
- l - ConvertADC( )
(EpaDE] S o

while(BusyADC( ))
or
While(ADCONObits.GO)
57 A/D
R A D=ReadADC()
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MICROCHIP

Regional Training
Centers

A/D &

\\J
T

5

A

i
i

\
7\

list p=18£452
include <pl8f452.1inc>

mailn clrf TRISD
movlw b'OO001110"
movwf ADCON1
movliw b'l10000001"
movwf ADCONO

Loop call Convert
movwEf PORTD
bra Loop

Convert:

call Delay 20uS
bst ADCONO, GO
btfsc ADCONO, GO

goto S$—2
movf  ADRESH,W
return

= Hl'\'
==
C =l

I
=

#include <pl8f452.h>

unsigned char
Convert (void) ;

volid main (void)

{
TRISD=0x00;
ADCON1=0b00001110;
ADCONO=0b10000001;
while (1)
PORTD=Convert () ;

}

unsigned char Convert (void)
{
unsigned char 1i;
for (1i=0;1<5;1++);
ADCONObits.GO=1;
while (ADCONObits.GO) ;
return ADRESH;

}
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{17 |C18f19 AD &

il

® [FBF' | C18 FHH |El~ﬂ = ’?_‘IE:*I F12¥ Help File
I'} ADC £5{3], p'T } + C:\mcc18\doc 5% AD Converter.htm
° "%“:%ifl LAY 'Fﬁ, i I JAIE = [Py ADC BFt#i— {f# Version

UL

4

{9

Version name

Device number

ADC_ V1

18C242, 18C252, 16C442, 18C452, 16F242, 16F252,
18F442, 18F452, 18F248 18F258, 18F448, 18F458,

18F2439, 18F2539, 18F4439,

18F4535

ADC_ V2

18C601, 18C801, 18C658, 18C858. 18FE620. 18F6V20,

18F8620, 18F8720, 18F6520,

18F8520

ADC V3

18F1220, 18F1320

ADC V4

18F1230, 18F1330

-
PIC18F4520 £ V5 (|

-

18F2220, 18F2320, 18F4220,
18F 2520, 18F4420-%8F4520,
JBEAA%%TTﬁﬁigiijandﬂﬁ
18F4550, 18F2410, 18F2510,
18F4410, 18F4510, 18F4515,
18F2620, 18F4525, 18F4620,
18F8310, 18F8410, 18F6390,
18F8490, 18F6527, 18F6622,
18F8527, 18FB622, 18FB627,
18F6680, 18FB585, 18FB680,
18F8525, 18FB621, 18F2450,

18F4480, 16F4580, 18F2585,
18F2682, 18F2685, 16F4682,

18F4221, 18F4321

18F4320,
18F2423,
18F2550,
18F2515,
18F4610,
18F6310,
18F6490,
18F6627,
18F8T22,
18F6525,
18F4450,
18F2630,
18F4685,

18F2420,
18F2523,
18F4455,
18F2610,
18F2525,
18F6410
18F8390,
18F6722,
18F 6585,
18F6621,

18F2480, 18F2580,
18F4585, 15F4630,
18F2221, 18F2321,
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UL

7
MICROCHIP

crRocH {
R Canters
o [f"IA/DREGFP - FIF7ICAM ade.h”

> #include <adc.h>
® ADC V5 A4 MHY OpenADC HY Prototype jg‘,’f’,

void OpenADC (unsigned char config ,
unsigned char config2,

unsigned char portconfug);

> OpenADC( ADC FOSC 32 & ADC RIGHT JUST & ADC 4 TAD,
ADC_CHO & ADC_INT OFF & ADC_REF VDD VSS,

B BT IC18YADEET

ADC_1ANR) ; (&1

void ConvertADC (void)
> ConvertADC( ) ; // AD BF|] s
, While(BusyADC( );  // S Ab % il

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

int ReadADC (void)
> int result;
> result = ReadADC( ) ;
95
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e <
MQHP ;Rw77'|[ 3'1
ADC fi$L 7 i

o [T “\RTC\W401\Ans3-1\Ex3-1.mcp”

o #|"| AID [t i

e ;5 PORTD (LED) F%@_t:ﬁy RS
o L ANO £ A/D jiiy * 4l » H BRIST - fRgrT
O T i L

° ?ﬁﬁrﬁvm I'Jasigh ANO fiofiy B> 01 H fE
R [Flj‘:?ﬁ_%ﬁéz SV RS T A B T LED
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Mm =
retcpr T PWM £l 7 3

Centers

_,.. mn . P n+1 o = {ﬁ[/ﬁﬂlﬁ[fjﬁﬁﬂﬂi—gﬁil;& ,
| | | P ST [ 7
LT LI« Duty wrifopgisL

“Duty Tputy P’ ?ﬁ@m

Z#5[fi£2 5V > Duty £338%
BT R LT

5V *0.38=1.9V
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m
e e 18F4520 PWM ;1!

Centers

# e3P e PWM e 32

28 )N

Duty#2 il & o #5
~— CCP1CON<5:4>

g
e

f .. = 40MHz
10-bits 39.06kHz
TRISC<n> 8-bits 156.24kHz
- el 7-bits 312.48kHz
b 5-bits 1249.92kHz
{ﬁ[ﬁﬂﬂ”ﬁ]ﬂ%ﬂfﬁ B * 8 71 fuTimer2#125F 7 prusfi= 35 (Q Clock)

AE RS 1068 72 i9 D uty S 3
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ﬂ{?

MICROCHIP

Regional Training
Centers

® }I%]’ TRI$C1 %"?"fﬁiﬁj‘
LLI',F]lg[]:‘ijZ ;

PWM Elfj

2L TR UL
"IEJI [_[ [ nl]:gl

-
Configure Bits %3t CCP2 l]ﬁ[]ﬁyr,

I RCT 2!

RC1/T10SI/CCP2() «—

(1) Default CCP2 on RC1:
If CONFIG3H<CCP2MX> =1

WM2

TRISC<2> =0

[

9
@)
—
oo
ol
'
O
R
S

< RB3/AN9/CCP2("

(1) Optional CCP2 on RB3:
If CONFIG3H<CCP2MX> =0

TRISB<3>=0

Microchip Taiwan Update Sept.2010
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2
i Timer 2
o 8-bit FRIEFRBIH J%Eﬁg&'
o FFHIRE W mfRaR Dl Thp-
o TMR2 £~ F'& ~ F2V 2% FIEE) * ThRcpvRt i
° %Eﬁg&(TMRZ)gA E B e il (PR2)AEES
TIPS RS PR na[ﬁ%%sf& &g T IR
rrfd (TMR2) 5[5 EL 35 > ErPreriy
e PWM izt » il Period & Duty [i9%L 4 Sk Jfi
o “UF'l) FF[ 5% MSSP (SPI") EuEiisk p VR
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R .
. Timer 2 4f T:»qﬁﬂﬁl

Centers

TMR2 8-bit Data Bus

output
Set T2IF
flag bit F. /4

Reset TMR2 Prescaler os¢
| I 1:1,1:4,1:16
1 Postscaler = 2
1:1t0 1:16 i

8-bit Data Bus
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) EINGES

MICROCHIP

Regional Training
Centers

void main (void)

{
TRISD=0;
TRISCbits.TRISC2=0;
InitializeAD() ;
T2CON=0b00000100;
CCP1CON=0b00001100;
PR2=0xFF';

while (1)

{
ConvertADC() ;

while (BusyADC( ));

PORTD=ADRESH ;
CCPR1L=ADRESH;

//
//
//
//
//
//

//
//
//
//
//

il PWM E?JH';
{y Cycle)

Set PORTD for LED output

set CCP1l (RC2) for PWM output
Initial A/D module

Timer2 ON

Set PWM mode

Set Max. Period

Convert A/D

Waiting A/D until done

Put A/D result on LEDs

Set A/D result to Duty Reg.
with 8-bit Resolutions

Microchip Taiwan Update Sept.2010
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UL

e [{17] PWM & Timer 2 m

,
Re glonal Trainin I

o {17 IPWMHCE - I 7 54 “pwm.h”
o ffI™] Tlmer?[glﬁlﬁﬂf ’ ﬁﬁfﬂ Eﬁ (0] \_gc;“ﬁ?,“tlmers.h”

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

void OpenTimer2 (unsigned char config)
® OpenTimer2 (TIMER INT OFF&T2 PS 1 4& T2 POST 1 16);

void OpenPWM2(char period)
®  OpenPWMI(OXFF); // OXFF £ PR2 07 v <Lffl

void SetDCPWM2 (unsigned int dutycycle)
® SetDCPWMI(1023);

Microchip Taiwan Update Sept.2010 W401 C18 ?’?J?”?W 103



MICROCHIP
Resoga Taning HIADCH [ JU LED fi~i A

° F'EJ’:Esr “\RTC\W401\Ans3-2\Ex3-2.mcp”

e APP001 E/@Zf5py JPCCP2 E,lj%q“ RC1

e #[|*| AID - PWM % Timer2 ﬁjr@(’ﬁﬂ#‘f'
o LEfIH] PWM2 fitt: EETLI' (CCP2/RC1 £ )
o Lt PWM (v PR2 7 OxFF (Period £l i)
® HEZ VR1 I'[>7 ANO [ JFT.?“ TR vﬂ}[ﬁj“ﬁl

ND sEU R e, PWM pJ Duty hﬂ_l%gﬁﬂﬁ
LED (D9) pjiL%

o J¥j AID Jflyfis © b 5 g 7 PORTD i LED

R i 2] 3-2
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o
MICROCHIP

Regional Training
Centers

By %"’l

MPLAB C18 ff " |73

1.2¥R[E]H]]

2725l

4. E T

3%ﬂﬂﬂ

4 FERE | “%ﬁ

9. T‘F'ITE’E'E E1 ]
a\ﬁ?ﬁ IRy SR
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MICROCHIP

MPLAB C18 [fi* [ = U
1E2rR[ ] 278807 H]

BEER AR
4.4 [~
5-?‘F77F%§EFEI‘T7IJ
ATV R Y




"X
MQHIP

Regional Training
Centers

C18 ¥R Z i
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2. MPLAB C18 fiog v jj|

Regional Training

Centers

e MPLAB C18 ¥ #2/97gy s v EH]
Type Size Minimum Maximum

charii,z 3 hits -128 127

gigned char g8 hits -128 127

unsigned char g hits 0 255

int 16 bits -32,768 32,767

unsigned int 16 bits 0 65,635

short 16 bits -32 768 32,767

unsigned short 16 bits 0 65,635

ghort long 24 hits -8,388 608 8,388,607

unsigned short long 24 hits 0 16,777,215

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

unsigned long 32 hits 0 4 294 967 295

Maote 1: A plain charis signed by default.
2 A plain char may e unsigned by default via the -k command-line aption.
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e BT

A  MPLAB C18fi3

MICROCHIP

e MPLAB C18 < 2 BBl e v Rl B

713y = 5 80564693e + 28

Minimum Hormalized
-2 7
= 5 80564693 + 38

. Minimum  Maximum
LLiE Size Exponent Exponent
float 32 hits -126 128 2-1"”' =1 175494350 -38 | 2
double 32 hITS '125 128 1._,_ =1 17549435e - 38 2153 * (DD 15

109

W401 C18 577"
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R —& [N 3
MQHIP (5}7[;:[ EI‘IJ IH “

Regional Training

@i (signed & unsigned)

e unsigned
> SEPE BRI

e signed
> SPPEERE BRI~ PR
> — R BRIV 2% R

i 7u Bl unsigned signed
8 0x00 0
8 Ox7F 127
8 0x80 -128
8 OxFF -1

Microchip Taiwan Update Sept.2010 W401 C18 5775
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Mﬁ@cmp *[ FFIJH“
(short & long)

e short (== int ﬁ'[ﬁj )
> PRS- 16-bit [rOBERe (0~ I80)
e short long

> R pi@,ﬁ b~ 24-bit FVEEEY (1=~ F187)
> E’E*[Hf'ﬁf, 1 =7 “far rom 7 = ?F,@TE'ET

e long
> TR B A - 32-bit fURERl (1 1)
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m

MICROCHIP (—E’i\&[‘g[ I,ﬁ—.E] I lélfj}"E] Eﬁ"
® (&P TS i T R R g
long Var = 0OxAABBCCDD ;
RAM
g 0x100 | Ox101 | O0x102 | 0x103
PJ?}' i@ | 0xDD | 0xCC | O0xBB | OxAA
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R\ éc“l'[\?,?% ==X

JAS B -

MICROCHIP !
wEE (near, frar & rom, ram )

FEV SR G (rom) FYF] I fE Bk (ram)
far | < bytes t3H#=" | 4K bytes THH#
(E'J24-bitEIfJ}“‘F’I;[:§ ) (E'“G-bitlflfjjf’ﬁ'[;[@ )
p- |
near el by:g)s S| Access RAM :jHgsS

(E'J8-bit|§l@}“’F’,;[<§ )

(£ 116-bitiiofriis!)

AR d FHEL PN e B B0 (Default)
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MICROCHIP

B SRS - ERY

Regional Training |:
Centers

const rom far char LCD_MSG] ]=“PIC18F4520”;

|

4 16-Bit . uk ¢ 358 3 24-biti= 4t 75 B~

TEEEEES X

¥z 2 (A7 %)
int AD_Read,;
I 7 4 B# b AK RAM A 32
1 T 2 %#ch Access RAM
near int AD_Read,;
Microchip Taiwan Update Sept.2010 W401 C18 35775 114



(/ 7, ;
MQHIP ‘F[ {I V_IEI J %‘ o
e i (CO"St)

o 7.5 Hi— ASCIF 7L A5
> @'~ A~ A (=0x0d) - \n’ (=0x0a)
> \x41 (=0x41="A") -

o _ 1 Ui‘] ?i
> Ob 100101 (=0xA5)
J:HJ%—] 1
> 0107 (Bt 2 =0x41="A")

o | 3 ﬁ*{)ﬂiﬁ E

> Ox5A ~ Ox3FFF
o I 'E“p ﬁui_’ 3*

» "How are you?”
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"X
MQHIP

Regional Training
Centers

UL

C18 i@y i
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,

v

D 7 @

Regional Training
Centers

® RLCRLM I YR > 2RI {FFE AT VR
SATOER I e Jﬂﬁp = Rl B RAM o
> BRI ET- {3 4 Fli_#?i/—l “/i_“fﬁa&\‘:ﬁ-'?

e e N N
e count - Count=* COUNT kL% [ﬁjﬁl@ﬂ‘@,ﬁqb’r’ *“’JF=€'!

> ﬁ@@{z‘lﬁmrx —,I\ _F‘IJ —»’-J“_l_u T u,“*u ulu i 9 ;.5-‘\?-1:15,;)[:‘
> ?,@E]J'PU\’;E[F‘I‘I IRk %I“H” s T l:[ "] E[%‘ﬁ{?wﬁ@j

N T

int x=3,y=5,z;
z=x*y;
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N T L

o AETVEEH]] (— )

Regional Training I8k ( local , auto )

® GiIBRlrRl it [T il void main(veid)
F,%EI i 'IEI Jﬂg@( > EL R { unsigned char i=0;
B4 ﬁ[gﬁ » Bl Ry it+;
FrBla R ff =] | fanc0);

® BB CEE TR |4 nceion cant +
F[ij‘}»[E](ZTT J—l:‘lJ ﬁlﬁ o \{roid func (void)

o i\ J@;ﬁg@ﬁmﬂ: q[ £ P ﬂ unsigned char i=0;

R B |

—EE FFEER = AT %Eﬁ?ﬁ\

Microchip Taiwan Update Sept.2010
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N T L

o ABETVEEH]] (Z)

Restte Tianing -+ H i@l (Global)

_‘ Fl H@gr&_ Ijj_'}‘gw 71’ extern unsigned char KeyData
l;[ _]‘I‘—djﬁE,AF" — ‘E[{ IQJ—;IIZ,‘ unsigned int ADResult;

=;;l I‘%FEIEI JJ@ void Motor (void)

{

) E;IJEQ.T:FJE[ [ IEI Jﬁ‘lgﬁ_—d if (KeyData == 0x80)

{

IIIJ =3 HVLH@EIT TRISCbits.TRISC2=0;
P , T » c tADC() ;
o ¥\ oIt ARl Iff " [ while (BusyADC () )
ADResult= ReadADC() ;

i FFI"?’ IF[J o Fl ;'@E]r SetDCPWM1 (ADResult) ;
Ej Fi° |§J Jexterns3E else

TRISCbits.TRISC2=1 ;

® EJ?. EWJ;E Fﬁﬁ[ﬁFj]\ }

—
BT

Fl~

Microchip Taiwan Update Sept.2010 W401 C18 fﬁj?”ﬁ 119



s JNENE
MicRoCHIP d )Z-]E
Regional Training

Centers

—y]
‘T‘ '

* ik ’%‘ﬁzmﬁ

HEl (=)

\ %“Elr(Statlc)

;’}_

Void main (void)

{

unsigned char i;

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

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

{

static unsigned char count=0;
count++;

}

Microchip Taiwan Update Sept.2010
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o
MICROCHIP

Regional Training
Centers

F I

B

'@; CENEEHI ()
4 iy By ekl (Register)

h'ﬁ@glw U ER gl Jjﬁz 1A 115
BRI T a%@ﬁ“ RRTRLE
BT T o

e MPLAB C18 7 =)™ 1 HET F‘H& By e

IJF’] ﬁJJFb ’

E! PIC18F4520 p@r—zf

'[‘%@EH—:JF[ fFHE'r~ EU?‘T;ELEIFB H FJ?J
% J@'@E‘\Tﬁ'ﬁ jfl\r = S%‘E"T
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o ARTVEE]] (7))

Regional Training jtﬁj 58 E7eglr (Volatile)
¢ %%ﬁ%@?’lﬁl\lj@? - j\[’—-_'_F%I}iE; Unsigned char x,y,;
IEI I%E‘:l—‘“ A ‘Elfg* ? H@g(‘j} volatile unsigned char TMRO;
,J/F F l .#‘&[%’Eﬁ R ES
i el o EI[J%E e volatile
(BA3EI5R) fofEer s

The compiler must read TMRO

o iﬁ:éﬁ \ﬂ:;[@gr lﬂwﬁ_ﬁ and can’t use the 0x00 in its

s temporary variable since TMRO

increments with execution
wﬁz 18f4520 h) : y = THRO;
TMRO , TMR1 ...

N T L

o u'

>

» PC, PCL ...

> EEDATA , ADCONO ...
» PORTA , PORTB ...

Microchip Taiwan Update Sept.2010 W401 C18 fﬁj?”ﬁ 122



o BTV ()

g FIEE]HI(Typedef)

N T L

typedef unsigned char Byte;

® Typedef & _1\ EH 3 E | typedef unsigned int Word;
B [F' JWJW” EIE
void main (void)

® — RIFNEIREY ! {
- PR e 17

> IR AR
V=E [N A FE] =C for (i=0;i<10;i++)
g ﬁ& J/ FU;[F'%T ﬁ% j[i] = (Word)i;

123
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R g T
Mlc:c?cmp ’E’j%[:il 'J_E‘:rIJHHIE[\JE_I@ |

Regional Training
Centers

1Rt xe le — fl R £, N SS rlep e
Elj ¥ double oat ® F(]TJ_T\ [ﬂJFQL ;\E\j}g—,ﬂw T‘El__—‘: eI
“ ‘ FIF > ot (S s e

long e pVErR R
[ o A= EET

o V) 5 S ETEU O s

short long R HVEYR B A B
| GEET(=)
int o IR B RRIEym

‘ > Char x;
> Int Var;
(&g * char > Var = (int) X ;
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o
MICROCHIP

Regional Training
Centers

1. EIRrE ET(Arithmetic)

2. Efgfﬁftiﬂji{ﬁ_fﬁ(Relational)
3. @ & ET(Logical)

4. A E ET(Bitwise)

5. ?’F’,%_’{E_fﬁ(Assignment)

6. - -~ ¥&— & El(Inc & Dec)

Microchip Taiwan Update Sept.2010 W401 C18 5775
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o
MICROCHIP

Regional Training
Centers

N TG

Bl

73El BT (Arithmetic)

TR HE)

]

+ a+b (o @H b WA
- a-b a BEmI. b B
. a*b |2 BT b BYAIFE
/ alb a BRI b B

2V oa BETRT] b BEHVERE

ao=(W

a_,*,/III

% b “”JriﬁZEJ\ﬂ*

I*t E‘*E TRIEIREH

Microchip Taiwan Update Sept.2010
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-

L e EIEJqHT\F 2 £ T(Relational)

Regional Training
Centers

EETFHE | A9 ]
== (a==b) W% a RLATH b

1= (al=b) W a RLATEW b

>= (a>=b) | a ALAHSHPIR b
<= (a<=b) W a KA THPIH b
> (a>b) W& a ALA-H b

?Eﬂnr a E_l\[ J# b

EAC B HAL ] & D P B E0) [

Microchip Taiwan Update Sept.2010 W401 C18 5775
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)
MICROCHIP

Regional Training
Centers

e

1

Hert 2 @nEi ET(Logical)

BT R

£ 3]

Puv]

&& a&&b |2 = b (EEEEANDEE > FiEED 1 D (1)
| | allb a b (EREEHOREET » HpIpIRIE 1 AN (1)
! TA

H a fUSER ] (0] - 1380)

P PO LR SURLE IR BT AR
o1 2Ry R 2 R

fﬁ;ﬁ'g\' DT ERE el
PR NS E > [0
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o
MICROCHIP

Regional Training
Centers

—

o E B T(Bitwise)

Y| a =
~ ~a i a B - BRPAE (V1 R
& a&b |2 A1 b UIEPER A (B AND EIET
| alb a A b PVAHEPER 7 (& OR EET
A a’b a I b pVAHIEER 7 (2 XOR EET
>> a>>b K a [FIJ*F,% b 7
<< a<<b [fap=*b R
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Regional Training
Centers

T mr | @
= a=b a=b
+= a+=b a=a+b
-= a-=b a=a-b
*= a*=b a=a*b
/= a/=b a=a/b
Y%= a%=b a=a%Db
= al=b a=a|b
= a&=b a=a&b
A= ar*=b a=a’b
>>= a>>=b |a=a>>b
a=a<<b

R ?F' T ET(Assignment)

Gl
a*=b+c
same as

a=a*(b+c)

Microchip Taiwan Update Sept.2010
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/ I N B Ny
MQHIP JI:[_‘ ® j’ﬁlﬁ_‘ E’_ |

Regional Training

“« (Increment & Decrement)

Void main (void)

Y ee TP UEE "
® :+,F& . l:I }IT];[@QTE | {unsigned char a=0;
]E[{J—Jl:'_‘ F&?Fﬂh“ unsigned char b,c;

> {E’_E}TI&FJJJD A i’?ﬂh_‘ a++; /* same as ++a */
® at+, b-- /=t

‘ - b=5+ at+;
> AU~ YR 0 FIER | /% b=6, a=2 ¥/

= A EITI S ET
I_ITEJE‘)Z'F[ J;\_EE]E;]T c = 6+ —-a;
e ++a, --b /* e=T , a=1 */

}
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o
MICROCHIP

Regional Training
Centers

A

155114 #(Looping)

2.{%{% 2{#r(Conditional)

3. Z[p|#>(Switch Statement)
4.(Break Statement)

5.(Continue Statement)
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R i[igl[—?laﬁzt'ﬁlj(Looping)

Regional Training
Centers

® nflrl?ﬁ Ju | EJ_‘ fﬁfll;_[—ﬁslﬂﬁfu
> for (BI=V 1 EI=V2;E1=13)

» while

» do while

o P = “&;rfaqnflfﬂ' Sl o
5 | B

o SIS AR B
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-« .
MQHIP f orxr i[:l_l_l [_?\l

Regional Training
Centers

. =1
® 7[“?[:*‘*.
for (ET=1 5 ET=12 5 ET=13) | grev2 B

{ EL
Eﬁj[’"ﬁ 1; :
B2

Microchip Taiwan Update Sept.2010 W401 C18 5775
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M.]:{?cmp for 5 - Bify]

Regional Training
Centers

for( ; ;)

for (1=0;1;i++)

for (1=0;1<16;i++)

for (y=1; (x=y)<10;Y++)

for (i=1,3=6;1<25;i++,j--)

for (x=0,y=1000;y>1;x++,y/=10)
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"X . .
MQHIP Wh 1 l e il:E_[ [_?\[

° Tﬁ?“i [ |
while(fX[F=Y) L
d Fie 1
HEIR=3 ¢
B2 B2
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o While 3 - Z(y]

Regional Training
Centers

while (1)

while (1<0x34)
while(c '= 'x’)
while (BusyADC())

while (Rec_Data=='1l’)
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MZZ:{?CHP dO _Whl le SLI:E_[[_?NI

Regional Training
Centers

Q- l
® )FF(I/ ' Ffe 1
do
{ gm"ez

EIfEL; :
B2

. =
} while (fXF=Y) ; L |
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Mﬁgw do While ﬂﬂ%ﬂ'%ﬁﬁq

Regional Training
Centers

Err=0;
i=0;

do

{
while (Rec Data!=0x00)

{
if (Temp Code[i] '=Rec Data) Err=l;

Rec Data=0x00;
i++;
}
} while (i<4);

if (Err'=1l) Save Password();

else {
Display Terminal (Error Message);
while (1) ;
}
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"X
MQHIP

Regional Training
Centers

® ﬁ‘,?”:

el
B2

if &y

A

Microchip Taiwan Update Sept.2010
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e . ;b
MQHIP 1f e|Se %Spﬁ

Regional Training
Centers

® frf‘,?“‘:

if (15[ 2)

E{"J[”EA;

A
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ﬁ’{Q

MICROCHIP if e I S e

Regional Training
Centers

® frf‘““
if (FRIF=1)
if ([R1F=12)
if ((R{F=13)

{BI=A]}
else
{f[=B}
else
{B=C}
else
{B7=D}

Lo SR
! - L‘Jlg

. @T%B:o%;ﬁziw ET o~ 2=
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® ﬁ‘,?”:

if else if &7t

(F(=D)

if (FEFF=°1) ¢ BEBIeRRAERELE =2
{E{,'EA} R IEE2R 2] g 3T
else if ([£{F="2) o HHITC: X FRIER] 2%
{f[=B} T REEE3R A ¢
else if ([£{F="3) 3T
=G o TIED: L FEIEET 213
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-

[ -
switch (2{[#742)
{

case [X[F {Hil:
{BI=1}
break;

case %[5 fHI2:
{B(=2}
break;

case X [F {ifi3:
{F[ =3}
break;
default:

switch &=t

& switch p "LL’J@?%—,E‘%%
SO L R F A
. sw1tchn»\' %J‘éé'?iff' N
caserig i E b ¥ dek
21 % - caseihif it @ 4p &
» B3 {7 7% casess T
& Jr¥k iEiENE X cagseis
ENENL *f‘ﬁ” #Bfﬁ U
defaultmﬁv A3
¢ ﬁé T/E‘,r’l[‘ f mi v # break

B dr g\

& casefs iz it iE s g ¥
Bco AV R %ﬁﬁ:’zﬁ I
e R
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Switch + break it

- § 6

switch (1) l
{
case 1:
DoCasel () ; switch
break;
case 2: fT§§/¥i
DoCase2 () ; 7mffﬂ§?
break; Y N - N
case 3: S SR =S | =i
DoCase3() ;
break;
case 4: DoCasel ||DoCase2||DoCase3||DoCase4| |DoDefault
DoCase3 () ;
break
default: il il il ] !
DoDefault () ;
break
} v
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switch (1) 1
{
case 1:
DoCasel () ; switch
case 2: Tf%jﬁéf
DoCase2 () ; ﬁmﬁqﬂﬁ?
. :'_\f' ,1 :'_\f' r :'_\f' r :"\f’ r4
case 3: L L C L
DoCase3() ;
case 4: DoCasel DoCase2|| |DoCase3 DoCase4 DoDefault
DoCase3 () ;
default:
DoDefault () ;
}
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Microche break & continue 757t
® Break e Continue
> P B TR BRI R
OBk > FSRLE el e 5 0 s — R
RS for > %F while > do..while [/ Ejf&' :
while ~ do ... while) CO%:IEZEH:@ [L}ii;s[i% k7 FXJ
I ’ N
> ST e g T A _ #iﬁhl—fl[_[g'j Ffﬁ I,}}FI
TRANER T ([0 switch) . +T for 45 PJFI  aonfinue
> break|l H“F'H\” TREA S5 (LA S S E B
T IR 4 e E VR B T
et R I 2 goto PRS- 1) JIRERL A F [
l_fll:_[_Ql__ FJ
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e | | pree Pkl [0 S 5T
/

N A ~

char add (char x, char y)

{

Baelile

char result; )
result = x + y; > | [P
return result;

. Pk
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M el PR EElE rZE
ICROCHIP P NP T e
%5 (FSR)

> TR fﬁ?ﬁg—? (Pointers to RAM)
o FSRO (% #E[%f912 bits [3%)
® Mk HEp] F IR AR (BRI~ 37 A
> i’éﬁ#t?ﬁ@ (Stack pointer)
e FSR1
® JrfRHTRIVALELRL N — [ IS AL
o HIFTRIANd
> @%@F}@(Frame pointer)
e FSR2
o IERTHEMVAEIRL - R K S
® (i H L A T E i p
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MICROCHIP I
Regi%:z;lt:rriining F},I éj’z-ll] I I] L[ ’lf I K'JEEI’[ = E |L

A e

1 FSR1
%Q j‘ fﬁl 4 J [ 485 (Stack Pointer)
| g 7 T
Do e
= ( Bl & =2§)7) (Frame Pointer)

EI El 54 18 FSR1

(Top Stack Pointer)
BTN

FriEe =252

ErEEELr] | —— FSR2

(Frame Pointer)

- EER G N

o R

- PR |
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Mﬂ? [ F:r"ﬂ' Call-by-Value
o [=[LE (Caller)ryrjd [Heidns Bki=PLAVEREE
» void add (char x, char y)
> void féﬁ}?[: e o @ (Non-return)
P L B P L ] RIS PR RT
EIJ (RAM) > J[JpLp- P”?ﬁ%j“iﬂl‘fﬁﬂl ’ —-_FI;T\ i
BT R EIPT L 4 2 R
o o[BIV EIE
> [T AT
> [HURERLJ I
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=] et v

void fun (void) void swap (iné x, int y)
{ {
int a y b M int t :
a=1; t=x;
b=2; 7
swap (a,b) ; =Y
) y=t;
}
Fun [ l[swapF| Fun [ [lswap %
fun swap fun swap

allll  x[20 allll  x[20
b2  yi?n bii2n yim
¢t t
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Mf{‘\ [ FEF J' Call-by-Reference

o I RBEfY I HHEELT [Hrpo YR

® FRYYHVEIE I~ & [PRA[FA I ERAVLLE -
- WS I A 2 $A)

o HLfLIF RO I8 E 4§
» void swap ( int *Var1 , int *Var2 )

o it s - P ILIH P Rl 1
Y2 P L Ry

o (FE I, i PO MR T RS 5 v e
(=
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R Call-by-Reference

MICROCHIP
(Call-by-Address)
= 1] P

void fun (void) void swap (int *x, int *y)
{ {
int a[3]={1,2,3}; int t;
int i=1; t=*x;
swap(&i,&afi]); *x=*y;
) *y=t
}
i ] B i
1=1 1=2
a 'LrapxE =1, 2, 3 a"wrprE =1, 1, 3
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const rom char Msg/[]
unsigned char DispBuf[20];

volid main (void)

{
demo (Msq) ;

}

void demo

{

unsigned char 1=0;

(const rom char *data)

while ( (*data) '=0x00)
{
DispBuf [i++]=*data;
data++;

Call-by-Address (

=“Enter your password:”;

7 [77)

%JLROM[HWIJLJ f[
£ RAM IIEI

main FFEY
=Rl demo il

// %Juﬁﬁfl Sl
//

//

// demo i 3[BT

/) A2

/7 JHRoM [ BRI
/ 1gROM. [ fIERE S~
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D T

e (Returning Values from Functions)

¢ f?[E‘JTH "JFE] return At L il
At Pl # (Caller)
® [IRTTHEVEF)
> R 2 B HL YRR e g
> FRECS e B R e R BRE
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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 x;
unsigned char y=2;
x =y * (atb);
return (x) ;

}
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-
nnd

13[) (Arrays)

?F,?F;%IJ (Pointers)
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UL BES HRRVRIFIRE 2 AL fio

“%wgﬁﬁ
J TR EIRE /IJ HA[N;
IHINE'rEWE;: Flu7 % I[@r’ BEEIE0Z(N-1)

e int Month[12];
e char a[10];

® [HIIFN~ | SR vy [ ffk [HBank[’|
® [HI%] Hlpuw%%@  SAZETR [T B 4 D [
> B Bl £ al10]

[a[0] [a[1]] al2]{a[3] | a[4] [a[5] |al6] [a[7] [a[8] [a[9]
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X =g =17 r 2o =t~ »
Lo GRS

e Static char a[5] = {2,4,6,8,10}; // fjgl\rr%q‘__'
a|l0] a[l] a|2] a|3] a[4

| 2 6 |8 [10]

4
e Static char al[b] = {%’,y’,’Z,’0’}; // ASCII% ~3& 2
a|

a[0] a[l] a[2] [3]3[4]
‘X yv| z ]| u \O‘

¢ Static char al[7] = {“Hello”}; // ASCIIZ 8 3% =
al0] a[l] a[2] a[3] a[4] a[5] a|O]
lH| e[ 1| 1] o]w0]| 0]
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o ILhL % (TR U5 & » AL 0X00 (EFEnul
character \0) £ ph 47

® J[IFA [ /IJF'LJI'FJi‘_ﬁ B T ﬁ]’F /[Kﬁlﬁuﬁ% Z|ROM&,
18k

const rom char ch[7]={‘H’,’e’,’1’,’1’ ,’0’,"\0"};

const rom char ch[]={“Hello”};

//E [l “const rom”ElfJ;‘Efl'f, ﬁ}lﬁ’l@*‘/[ﬁ%&?‘i ROM
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Regional Training
Centers

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

{
{0x41,0x3e,0x3e,0x3e,0x41}, // Display “0”
{0x31,0x3d,0x00,0x3f,0x3f}, // Display “1”
{0x39,0xle,0x2e,0x36,0x39}, // Display “2”
{0x5d,0x36,0x36,0x36,0x49}, // Display “3”

};

void Display (unsigned char Status)

5553
O00O®0O RrBO
{ 0000 @

RBI

unsigned char x; ‘ O O O . RRB?

if 4

J{. (Status<4) ‘OOO ‘ RB3
for (x=0;x<5;x++) » O O O 9 RB4
{ @OO0O® RB5

PORTB=Display Table[Status] [x];
PORTA=0x01 << x;
Delay 1lms(3);

RB6

Array [0][0]-array][0][5]
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) 7
le:nocH!P AE lu\ EAE
ORIl

o [HIFj[[p iy V- JERLNE [l (W “Bank”[" fv
R & %y 256 Bytes -
> S /[JEJH“TV + MPLAB- C18j@p M PL e Y
> |’Ec'9&§n\ et (Linker Script) 2] p 2 2] = - [Hi%j Y
IV
® fif{ % 1 f{“C:\mcc18\Ikr\18f452.Ikr” -
® [y [ s = LAt banks
® [F=h g R (RGEET e LR AR AT R ] > ]
“PROTECTED” [i/pf{% 2§ -

II_'l

l['
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MICROCHIP ;u\ | -]
s PR [@ [J ISP - A (Y

Large arrays - C source

I'I_'l

Ll

#pragma udata HugeObj //select HugeObj section

static unsigned char Arrayl[0x200]; //define array

#pragma udata //return to default udata section
unsigned char *Ptrl; //define array pointer (16-bits)

void main(void)

{

unsigned int Count; //define counter variable

Ptrl = Arrayl; //initialize pointer

for (Count=0x00; Count<0x200; Count++)

{
*Ptrl=0xFF; //set array element to OxXFF
Ptrl++;

}
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CODEPAGE
CODEPAGE
CODEPAGE

ACCESSBANK
DATABANK
DATABANK
/ /DATABANK
/ /DATABANK
DATABANK
DATABANK
ACCESSBANK

DATABANK
SECTION

n)\

s [Kﬁl /[JFN

I'I_'l

ll

g

Large arrays - Iinker script

NAME=vectors

NAME=page

NAME=config

NAME=accessram

NAME=gpr0
NAME=gprl
NAME=gpr2
NAME=gpr3
NAME=gpr4
NAME=gpr5

NAME=accesssfr

NAME=hugestuff
NAME=HugeOb1j

START=0x0
START=0x28

START=0x200000

START=0x0
START=0x80
START=0x100
START=0x200
START=0x300
START=0x400
START=0x500
START=0xF80

START=0x200

RAM=hugestuff

END=0x27

END=0x7FFF
END=0x2001FF

END=0x7F

END=0xFF

END=0x1FF
END=0x2FF
END=0x3FF
END=0x4FF
END=0x5FF
END=0xFFF

END=0x3FF

PROTECTED

PROTECTED

\

PROTECTED

A =Cr 14 #pragme udata 77
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Mlc:c?cmp T‘FI@ (POlnterS)
Regional Training
® YN E| - [RARBEET | BT L RAREAT Y i
> PISF I 15 A
> S5 (A EL AR
- AR AT B R S 2 (INDFFSR)
it
> SRR o AL AR
> char *x; X FLA T FEAR (B rURL A A1)
> int *y,*z;
o TV IABHIUEE (i)
> & ISR R » BRIV R S I
> ptr = &1 /LR{RRT Y i S ptr
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NﬁEEEHm ?}ﬂd@%”ﬂ\Jiéél —

Regional Training
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° |E§§}F‘F',7Fﬁtﬂ, char *Ptrl

Ptr1=0x20; SRR B LT, 020 5 (7 R E R ] 1)
> *Ptrl=0x20; ki rrgrOxZS &**U?F,fﬂf’ﬁﬁpjﬁkﬁp(gi i 41
iE"r x20 )
> Ptrl += 5; }jfﬂﬁ“*ﬁpﬂ}55¥fﬁOx25
» *Ptrl += 5; }jrr MRS ?F,@F’ﬁfﬁp?ﬁﬁw Fkﬁlvp

® *ﬁ ﬁiET -
> TﬁﬁQTTJ\JBJEijpgfgiﬂlq}‘j%&# ﬂﬁﬁﬂ(%hih)

int *IntPtr;
char *ChPtr;

IntPtr++; //pointer incremented by 2
bytes
ChPtr++; //pointer incremented by 1
byte
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ﬂ{?

MICROCHIP
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Fr R

° ﬁ%l%! feAgpor J?}'iﬁ*ﬁ{"‘f -

int Var;

int *VPtr;

char

char

VPtr
APtr

Aptr

Arrayl[] = “Hello”;

*APtr;

&Var;

Arrayl;

&Arrayl[O0];

/] P @Er Var

// Bif veer SRR
// Bl Arrayl[]
// Bif APtr PR

//Aﬁj Var ﬁ?ﬁﬁﬁﬁ*ﬁhﬁwﬂ VPtr

// HITI Arrarl (B HHG APt
/7 [BRZE B S

// ER : Aptriile-bitfui R
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R FEiig vs [

Regional Training

Centers
42> N~ BB
o Ffy: SFE R AR 7
void Add(char *Ptrl, char Length) —— N
=S SRR
{ HEMEREER
while (Length !'= 0x00) Edd (Array,5) ;
{ T
*Ptrl += 0x05; Add (APtr,5) ;
Length--; Add (&Array[0],5);

Ptrl++; —_— RN —
) = FEFHErpVER A
} EIF IR ?
void main(void)

{

char Array[] = {0,1,2,3,4}; //define and initialize array

char *APtr = Array; //define and init 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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e B e (Structures)

+ E'ji_fr'rg (union)
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i

= E[fi= (Structures)

MICROCHIP AL

Regional Training
Centers

o BRI T RISV % ;[r@ R
Jfﬁﬁﬁﬂﬁ@VWJWﬁu AR 13 ot
%ﬁfrﬁﬂ i AT P THURBE S [ B AP R L
i:'ﬁ%p b -
%1%@5@3 b g R & SETET= IV
o WUl
> WLV %7 [lpere R EIE IR 2 IS)
> SRS @Q@IF
struct struct-name « s €

{
type memberl;
type member2; ‘% B E

} variable-name; < R
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o AFIEIAHR VRS E >

f”f? TFD Fl J"':':

variable—-name.memberx

struct Comm protocol
{
char ID[6];
char Data[1l0];
char Message[20];
unsigned int CRC;
unsigned char Repeat;
} Rec_Fram;

unsigned char j;
for (3=0;3<20;j++)
{

LI

N T

IR P
2

~

4

FFIEDFI“,, Q tﬁy

writeUSART (Rec_Fram.Message[j]) ;

}

(FHEERBEE. 75 £

Comm_protocol i+ RAM pVEE]||

Rec_Fram
Ry Ed E) CAy s bt
'ID 6 Bytes
Data 10 Bytes
Message 20 Bytes
CRC 2 Bytes
Repeat 1 Bytes
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Regional Training

MICROCHIP TEI EIJ ',: 7_:“ /%I:LZIF (bit)

-
Centers

L 'iiﬁﬁﬂ%‘ii_;% ﬁ’%ﬁ i T HN— ?Eq?“j’ﬂ?ﬁﬁﬂ%‘
L ?Zﬁﬁﬁ% YA Ry o BN EL— {7 AE (byte)
o &5l [ HTRIPY 7 (bit)HY B i 7 (group of
bits)i:' F’ﬁﬁl 575 PR
> BRURY EYIVE IV S ir%?r%lﬂP Jﬁ&EﬁJ;ﬁ%ffﬁﬁ%ﬁ%m'[ﬁj

struct struct-name -« T €
{
type memberl : 3; ) B E] - 3R (bt
type member2 : 1; My 1 > SRR [pibiter
} variable-name; —
« e
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extern volatile near unsigned char PORTB; // E [PORTBﬁj—'ﬁByte
extern volatile near union { // ¥t PORTBbitsti— iR fHfgpvH |
struct { // = (union) , it Access RAM
unsigned RBO: // %;%PORTBﬁ%ﬂ 1¢
unsigned RB1:
unsigned RB2:
unsigned RB3:
unsigned RB4:
unsigned RB5:
unsigned RB6:
unsigned RB7:

e e

. Ne

Ne Ne ~Ne

FRRRRERRRR

Ne

} o

struct {
unsigned INTO:1; // EAPORTBRULIT TfE
unsigned INT1:1;
unsigned INT2:1;
unsigned CCP2:1;

} o

} PORTBbits ;

ﬁ%ﬁ#ﬁ 1“P18F4520.h”f{
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m Iﬁl Fl ['i[‘: iy

PORTB=0x34; /* =&:|1§5' !
ol

PORTBbits.RB7=1;
PORTBbits.RB6=!PORTBbits.RB6;

if (PORTBbits.INTO)

{
PORTAbits.RAO=1;
Nop () ;
PORTA >>= 1:

}

else PORTA=0;

L& 3

N T

-~

// RBT
// RB6

//  P[FINTOHIFES

(2

i 7))

PORTB & PORTBbits
#5l7: pl8C4520.asm [[I */

ﬁ'? "Hi

RS

=1
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?/”{9 5 E'J

—~ irFaL eIl 2 L]

E[f= (union)
o LB union) i iAS T fSYRIFIE@H

> i[ FIJ%JF,‘ union IEBFI ﬂtjfk;liF[[I ét)ﬁej] Jrju(Structure)
> H P EIEE (union)[* | URBE AT ER L [ 5 Sh

- OB

. Iﬂ?éé'ﬁﬁ RH 25 31 R T8 ST R

- TR TR e

<

union union-name “

{

P

H B BT /7

<«

type memberl;
type member?2;

} variable—-name;

H T b

<
<

R
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union u_ tag

0 B AR

-~

{
int 1. 0] | 11 | 21 | ¢[3]
char c[4]; RAMO| RAMI| RAM2 | RAM3
} temp; u-tag {7 Bytes
&) - union |
{ s b2 — & e
int 1; EERandRead( )F:E FpUErE]

{

}

char c[4];
} EE Read Data;

‘Eﬁ “int” FIJF: ;“FI “lllllOIl”iH'?
Ry Rl “char” i > [ UBEVEL )
Y [k 7 55 “Low-byte”

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

EE Addr=i;
EE Read Data.l = EERandomRead (0xAQ,EE Addr) ;
Secu _Code[i]= EE Read Data.c[0];
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R A B & BT

-~

o — (it Fg;;&il B | F'JFJ;EI\JEI f'[ M FA»I"EJ;EI
R aqF'J R Al

union FPvar

{

float FPNum; //floating point access

struct

{
unsigned char Arg0; //argument byte 0 access
unsigned char Argl; //argument byte 1 access
unsigned char Arg2; //argument byte 2 access
unsigned char Exp; //exponent byte access

} ByByte;

} Foo;

Foo.FPNum = 3.14159;
Exponent = Foo.ByByte.Exp - Ox7F;
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Micaack JIIEE]fs (enum)

Regional Training
Centers

o [T i, EVR B B

—
o I:l,

enum F|F LA {(WuF 1, enum def m {Jan=1, Feb, Mar,

Apr, May, Jun,
Jul, Aug, Sep,
Oct, Nov, Dec

+ month ;
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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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ﬁ’/ < N RN Y I,
Mlc:c?cmp ;Rl;l'zl??,[I I:} IIE[ \J ﬁ%l J

YN E ] LCD Fiir

Centers

o (1™ [LCDFFRYRiRY » IR ff = [ i
“WAP_LCD.h”#“delays.h”

® WAP_LCD.h EALCDHEIIVEER]fi s,
oF lﬁf}*@?““ WAP_LCD.c” ™
Project HYZEIE |1
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2. 7' LCD

Regional Training
Centers

® void OpenLCD : F[i*LCD
® OpenLCD ( ); (@)
® putsLCD & putrsLCD : Fi~ Ffl{Z]LCD

® void putsLCD (char *ptr) ---- from RAM
® void putrsLCD (const rom far char *ptr) ---- from ROM

® WriteDataLCD :F{— 3"+ £]LCD
® void WriteDataLCD (unsigned char data)

® WriteCmdLCD :}i— % gﬂl AT ) 1ZLCD
® void WriteCmdLCD (DISP_ ILY

® LCD Set Cursor (unsigned char Y, unsigned char X) :
l:%}-‘“—\L_%Eh F[g g F‘F '
@ LCD Set Crusor(1,0); }[‘iﬁ’ Cursorr%? L
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Regional Training
Centers

4
MQHP H\W Ezl 4
Y “ARTC\W401\Ans4\Ex4.mcp”
=R TFIQ\?’—J FII,“ C18 Workshop Ex4“7+ROMT#
b = 'EH“ A/D Value- -> “7+RAME,
%[JE'JLCDﬁ[%?$$£W » FEH¥ LCD & r%if:r, 4-bit 5t
=~ 5x7 =551 - CUR OR OFF
7+ LCD pygi— =&f=-“ C18 Workshop Ex4 “
e =+ LCD pua1= =&i=.“ A/D Value- ->“
° ?’ﬁ‘j@VRJ‘ J E"S‘%ANOEIfJﬁE?J“ AL j“?}lfj’ifl A/DiEHzZ R
> El}%ﬂﬁjﬂ%é@ﬁ
> D fpy o7 B LED
> 10-bit IUA/D5H U ] ASCIIFEEE 7 LCD
A/D Value->1023
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