Fcing-+4c MPLAB CI8 # 7% "3

o T H FrRyI E
> MPLAB IDE v6.10.00 (& § #7535 &)
> MPASM , MPLINK , MPLIB
> MPLAB C18 v2.10.00 (& § #7454 )

o it F HAYIE
MPLAB ICD2
Microchip 201 Workshop Board (PIC18F452 inside)

MPLAB C18 Compiler Library (DS51297)
MPASM User’s Guide with MPLINK and MPLIB (DS33014)
MPLAB IDE v6.10 » < i& # = q

2
\7\7\7\\\?{»\7\7
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ANSI C

ANSI (American National Standards Institute)
Kiﬂﬁj‘“kﬂﬁﬂ«?mbﬁﬁi ”f?“/f"l?éf’?;%
1 e R M%ﬁﬁ?% 258 3%
= gk o ANST & 1989 g E 2 il
X3.159, + eA i — arfien ANSI C #5-3¢
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MPLAB C18 Workshop

% - 2 B

=z MPLAB =3 5
Creéizs {pml
AR
MPLAB CI18 @ * -¥&:ii



¥- %

waze MPLAB &7 35

1.CI8 vs. & =
2. PICI8F452 i & % 4
3. 225 MPLAB IDE & MPLAB CI8



o C FrjregiFs 70— B iR ?

o C Foire&:z3 » 7R— Bt iR ?

o b- THRFRFT T CFZfresiFs
KIE B AN 0 FR— L By 7

o C F7fregids o szt - 1B

SR L B EES 8 2 EE C 7
(?
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L ZKmﬁL = B F B EEe
2K ~ 8Kerfz st — s dd # Ck = =

*“8Kﬁ’lﬁ§"_;“ - C %=

® & 6 o o
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CHRFZHEBEEFZ R
¢ BEFT o C #3
> FIEEH F b LjE > HEHLF LN
> & F 'JLMCU—I—f#'” Ty > 2 $MCU %ab‘z\,: T
> BRIFHELiE > B AN PR
> RS AL > Y
> B SRR AR S > B A RE R F AR
> fegik epE R > F A2z
) S ) S
¢ %I o
> ﬁ;‘l%ﬁi‘vl‘ - & > B EEG REERE

21 El
> SR 8= q}“ﬂ’»cmﬁ'} LS
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C £ %7 meny| ?

o BEFET ER R

> b PR AR

> PIC18Fxxxx @10MHz - 45 %+ 31 7 & A& 100nS
¢ B /f:p%ﬁ" P 1’9— ﬁi}\ﬁ%ﬁ’* 2

> PICI8F8720 # = erfe st 2 ¥ & 128K-Byte
o B LTS % GEA MR

> MPLAB C18 # =7 = B e 3374 & dicr i
L 2 ,—r';%; 'E’J'FE’%E‘H: /iﬁ'&g 5 3%

> MPLAB C18 # &7 p 22 2 £ 2= # iy
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ok - KR AEHk

- 1L EAER S 4 ~ 20mA m'L_m R e ~
5 12-bit R4 RA/D KRiEH > & B4 8
E 120k e LiaE o HFZ R FE
B MeNE Bt L% 7 T
User ¥ i%:F RS-232 X T8 ~ &= 4 F & 2

I o~ b ERane F) 5\ EEPROM (241.C02B)
2 ﬁ% 7:1 a l]};}”_f_m_ 'éé‘

| ON, /ﬂ_}iiaﬁﬁxrg ‘"/QL.E\.L

> 2 ON, B & 4 s 2L e380% — 99%

> 3 ON, B & > 2B e321% - 79%

>4 ON, B & 75 2B aal% - 20%

> o ON, 7B & M5 M2k 2 2L
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MICROCHIP



PICmicro® enZg f#

Von Neumann (- 4MCU) o ©d ik e iBAl 2 Bk
= Program H ﬁéﬁ,ﬁ’»ﬁ_;\ ) 1 @E»f’\;},.'.
w1} 2 Data = Ay : L e o2
— o HiBFTHEEG Ik AR
H/, Memory he
8-Bits — ‘ j—

Harvard (PIC Micro) o F AR R F

/ 'S 2 . ]
— e BERERFEENE 7
—  — P
’ 8-Bits ® v R Tk ekt B Y 17 A

w—12/14/16-Bits o #ENMCUV MEF 7 F % A hfe

Data C el 2a
Program Memory R T ERE
Memory
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PICmicro® - j 3% 33 B 3¢

o AW HNCU @ 5, g4 FRBPERGF L GH
B - Bigs BTG - lh’ﬁévw’%i .
H ¥ 2 * Pipeline #1i:3
2 25 ‘ﬁﬁ rﬂ%&ﬁ¢{ e PEiE (T o
s TREERF R - B
ﬁ\ﬁ: g 4 (w%zr GOTO, CALL * BRA) Pl F &
S Bag £ F P e

¢ o

Tcy0 Tcyl Tcy2 Tcy3d Tcy4d

1. MOVWF PORTB
2. CALLSUB 1

2b. Forced NOP

3. BSF PORTA, BIT3
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PIC18F452 7 15 Bl

Program Memory

16

0OSC2/CLKO m
OSC1/CLK1
d—

T10S1
T10SO

Vbb,Vss %
MCLR B4
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Data RAM

$o

1,4 1,12 ‘
=
1

t Eeeee———
31 Level Stack v FSR2
TABLELATCH 112

8 Instruction
Reqister
Power-up
Timer

Oscillator
Start-up
Timer

Power-on
Reset

Timer
Reset

PCLATU [PCLATH

Program Counter

Instruction
Decode

Timing Generation

and
Control

1
ww,

Precision
Voltage
Reference

In-circuit
Debugger

' Data Bus

t 8
— ETEE

t ¢
8x8
Multiply

i.

—_—

P

ALU<8>
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PIC18F452 f2;% =% fe &

¢ PICI8Fxxxx #& = ¥ :£2M Bytes
SR Thban 4 ERE T
B o &3 AN | (Page)

o PICI8F452 efe;\ 3 B2 ¥ &
32K Bytes o

Reset =&t = 0x000000
B BAEY e £ = 0x0008
0x0018

L 2 ® o o

=

X
ELF' -

T
an
P
—\‘\
9
il
I

ARG e fp £ 31 K
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el
High Priority Interrupt Vector jieletslg!
Low Priority Interrupt Vector jOKRs]g!

Stack Level 31

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

MPLAB-C18 Waorkshop

User Memory Space



PICI8F452 Flz=iaz Bk

e

(SFRs) 4% £
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3 16 banks ¢Data Memory
i Bank 73 256 Bytes °

¢ Special Function Registers

Data Memory Map

Access Bank

Access RAM

000h
(0]0]3] Access RAM \ 8;52
00h 100h
GPR (Bank 1)
FEh 1FFh
00h 200h
GPR (Bank 2)
FFh 2FFh
00h 300h
GPR (Bank 3)
FFh 3FFh
00h
FFh
00h COOh
GPR (Bank 12)
FFh CFFh
00h DOOh
GPR (Bank 13)
FFh DFFh
00h| GPRor SFR EOCn
rrh | (Bank 19) EFFh
00h| GPRor SFR FOOh

F7Fh
="M SFR (Bank 15) /[gsloly

15

FFFh
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FFh



PIC18F452 $2%rss i

MCLR\VPP ——[]
RAO/ANO <+—>[]]
RALAN1 <+—[]
RA2/AN2/Vref- 4+—[]
RAS3/AN3/Vref+ €¢—[]
RA4/TOCKI <+—[]
RAS5/SS/ AN4/Lvdin  <4—[]
REO/RD/AN5 <4—[]
RE1/WR/AN6 <4—[]
RE3/CS/AN7 <4—[]
vDD ——p[]

vSs —p[]
OSC1/CLKI ——»[]
RA6/0SC2/CLKO €4——|
+—»[]

]

<+«

]

RDO/PSPO <+—>[|
RD1/PSP1 <+—>[]|

© oo ~N o o @~ w N

PIC18F452

10

11

12

13

15

16

18

19

20

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22
21
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RB7/PGO
RB6/PGC
RB5

RB4
RB3/PGM/CCP2
RB2/INT2
RB1/INT1
RBO/INTO
VDD

VSS
RD7/PSP7
RD6/PSP6
RD5/PSP5

RD4/PSP4

RD3/SPS3

RD2/PSP2

16

(1)

¢ PORTA
> RAOD - RAG
> A/Diiz

>

Ve

= TiE1/0
b 3RA/D S

™7 BR R P Jﬁ;t])x

¢ PORTB

>

>
>
>

RBO - RB7

+ 81 1/0

S k=R ¢ Lééﬁjﬂ)»

\?@_CCPﬁiﬂ A
RB4 - RBT £
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PIC18F452 #%r# i (2)

2
¢ PORTE
> REO — RE2 =31F /0
» 3&2A/D$ﬁ>~
> PSP %riz
¢ PORTD o MCLR - #I38& ¥
> RDO - RD7 =8iF1/0 ¢ VDD
> PSP xS i~ PRERTANS
(Parallel Slave Port) o [CD # i
> RB6 , RB7

> MCLR, Vdd, Vss
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PIC18F452 ¥ %7 5%

o BT IRpw o IR Ut kR
>

o MBLIEY GTARF BAEY SFE > FRBA
P MTASE R S w BB AEY draEst Y o

o FEME BUSY SRR A

o = B° % =

IR H b an? $EHE, T O CE 4R RJT
& = IMixenv

PICmicro
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18F452 i & 3-pr &

¢ Timer(

> TAZN 2] 5 8-bit& 16-bity pFE

> 8-bitHcz s FF > 22 ]16Cxx4p %
¢ Timerl

> 16-bit /3B PRI EIRT R
¢ Timer?Z

> 8-bit+ #piz 2 pF E > E Auto-Load# e
¢ Timerd

> 16-bitz B/ 8#E » 7 A Rk T E
o Watch-Dog Timer
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CCP 1

)
‘N

o, COP#+ 2 %

» Capture/Compare/Pulse Wide Modulation

o VX T LA ®]16-bit!% HrIEPt B E
¢ TR A5 A 2]6-bityt ot st
o TR A LIEE RS R N (P

247 & : 10-bit > 39. 06KHz @40MHz

>
> &7 T-bit > 312. 48Kiz @40MHz

mm
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Addressable USART
(AUSART)

PEIZEH R A LEI RS R P
3-bit or 9-bit ”p?ﬂ‘iiﬁa;“
PAlErE g e st REEE R Rkt
PoEgdRc s BiE L bl 5 % - 2

pt e R S

A3 O-bit fhk e TR ek S

E&

® & & o6 o o
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Master Synchronous Serial Port
(MSSP)

o TX L SPI™ & J2C™ Hi5
> SPIHCs

v ¥R T 13 ¥ r\{)_‘ﬂﬂ/ﬂpﬂ
B i (@ 4OMHZ)

v
o
o

,eL

Master: 10 Mbps
Slave: 2.5 Mbps Single Byte Tx
v A ¥EwfH SPIa fEH:0

> [C Mode
v A EEEE 2 (100kHz) @ % & (400kHz) -
Microchip’s IMHz [“C standards
v H X a7 Master / Slave -

SPI is atrademark of Motorola Semiconductor
I2C is a trademark of Philips Semiconductors
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10-bit A/D 3 =

¢ PICI8F452 = 3 8eap vt iy » =
o 10 bits #2472 » 1 LSBeng %
¢ PNiER Ebbﬁi@]/\&ﬁ
o v~ kP2 10.2 pS (12 Ty)
o ZEFehiE iR L 2R 39.2 Us
> degi o HriE R AR R F 0 20.2 ps

© 2002 Microchip Technology Taiwan. All Rights Reserved. 23 MPLAB-C18 Waorkshop



=3 =3\

PSS g8

MPLAB IDE & MPLAB C18
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Microchip# ¢ st efarr g 2 °
MPLAB™ IDE

5k % % B 40t B A 5
5 7 4 X £z X ie it g

F3 2E BB AEHERE 2 REE

MPASM IPIIAB ST IGE-2000
ke SRt o ICE-4000
MPLINK

B8 E  dEPIl PICMASTER

MPLAB Cxx MPLAB: ICD
dsPIC MPLAB' ICD2
C %%
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MPLAB C18 #%it (1)
o 1 ANST ‘89 48 %

o L IEIFELIF
> 32-biti¥EhiE &
> & * Microchipi¥BE:i& & # 3¢
o oAt “,fﬁ%(Source Level Debugging)
> B MPLAB IDE % %t4p %
o MPLAB-CI8 % 32 2 % i§ 4= 4| 3 Hc i
> SPI, 12C, USART, A/D, Timer, .... etc.
> B RN T Rk
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MPLAB C18 #%it (2)

o L E IR

> & % RAMZ ¥ a5 il e fp
Sl 5 Hc2 BIE
o Bevk v g3 0 W5 ® % A AR dp

+ N\ 4p £ = =
= NS TS

>
>

4

» In-Line Assembly

20 = 5 el pH 4 = —
24T B ekl e £ 2T 2

L 2
o ¥ B Bl YTPRIRAR S
L 2

v OB HCE a%a‘ﬁ 73| Access Bank
B H
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i % MPLINK
o & 7 )MPLINK?

> MPLINK &A% % 5 ehiei¥(Assembler) &
C- Compiler #*72& 2 &7 obj #54c 1 2 1 2
L AR RS o - B R
hex #%

o MPLINK sec fERait - 2
o TPy %4z 8 (CODE) 2 742 (RAN)
A2 ¥ 3 745 (HEX)
% phim gp -yt 2 R R % MPLAB C18
= COD 4§12 F) A2 55 18 45
EAR L B E et
@ 27 A E (Library)

® & & o o
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MPLINK 742~ 3

e (e v

MPLAB C18 MPASM MPASM MPLAB C18 MPASM

1 1

l' l' l' object

~ ¥ — 1/

prog.out .out prog.cod .cod prog.hex hex _prog.lst. Ist prog.map
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C A

=z MPLAB IDE
i C R doAe st
R TR RL

e S ‘,f &5

St
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’,b

% E I ( Project Management )

o MPLAB IDE & $r % % & 32 ;% % = = Srdam 3 &1 3%
2+ Ay A @+ MPLAB IDE P& > ﬁ}w\’» ZiE > - B
Project o

¢ Project e'f+eif® LA A xx.mcp ° B4F 2 R 4ok
Lokt — P& HE

¢ — i# Project ¥ &t 7 73t

> ME TR~ <]~ B
> MM ESDLH S 2R
> AR AR L ek e
> EEE -~ S E g F Pk T

o 1/ Project LA KiFHFr— B 2 Akt » U0
B {8 AR 3N enfaE ~ i3 2k o
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w MPLAB IDE g P .
File Edit View Froject Debugeer Programmer - Help ad =

SH|'wmE (S5 ¢ jﬁ*‘ﬁ%‘ﬁ'l@@

i

e wer A _IDIEI ;

=- [C V218 newer B s \Exd mcp] -

EI Sﬂvﬁﬂﬂﬂs C },%' ‘flr' %E.

pl8LCD_201.c
Header Files unsigned char Set BCD ASCTT junsigned char BCD Data)

O_bject Fil_es 1
iﬁﬁrygﬂg&m if (BCD Data==0)
=- £ Scrip
: {
- 181452 Tkr
if (DS Zero FLG) return ; 0 EAREINS
W Cutput =] else return '0'; /7 BHT— R

Build | Find in Files | MPLAE 120 2 | ; J

Copright (£) 20002 Microchip Technology Inc. ?1“

Errors -0 DS Zera FLG=0: /7 BUEEARE
MEZHEY 3.10.06, COFF to HEX File Converer return [BCD Data +='0'); /7 dEE] as

: : . i
gp;j;s'ng]‘jt [;:C:I 200 Microchip Technology Inc. ;__;;: i:‘ lﬁ,i_ ‘%!:'

l.."l.." i e el e i e e i e R e i R e e e O e e i )

100 J4% Function: 11T :1{:.,11

N | addsFR ”f-‘-.DI:IIINIII = Symbel |[_parameter_i

I‘I I Lddress I Syvmbol HName I Values
o [ | oo9s AD Temp O3B9

o |—-r al St = ‘_“_.'} : __
—I_ : . . 0094 DS Zero FLG oo
Address SFE MName Decimal Binar = = =

I ooso0 EI LCD MEG2 "AAD Walus——3> F

OFAD PIEZ oo 0O Qooooc ooasn
—

OFLl PIRZ oo O Qoooogc ons1
OF Lz IPRZ iF 31 0001141 o0az
OFLg EECCON] z0 128 10000C onss
OF L7 EECCNZ oo 0O Qoooac ansa

OF LG EEDATA = gg >~ - O o00o000c 00&s 2 ;‘3; ‘FL ?
OF 49 EELDER l?‘ PP K 0 000000 0086 28 ?f 3
' ﬁ | watch1 ‘watch 2| watch 3| watch 4]

4 |

|MPLAB ICD 2 |PIC18F452 ipc:DxﬂieE |W:Elx39 |n ov 2dec + ] o } |

Leaded CHZ1 BvAnswerviinsd Brd cof
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. Tﬁf?ﬁ (File)

>
>
>
>

&~ fhehsiE ( EDIT )

] ’?%féi@?ﬁ’f (New File)

] ’?T B (Open File)
TR 7 [Fl— 1 £ (Save)
R FE bl 1 £ (Save As)

. WAL

Y V VYV VYV VYV V V V

Home - #FE#2=% = &P
End - ?’f?—@%z—"i 7 Eg

Ctrl + Lift - [F[j} 2~ (W3
Ctrl + Right - [l %% W3
Ctrl + Pg Up - 2= 74 FI &I
Ctrl + Pg Dn - 72= 4 F1=

Ctrl +Home - #2272 it &P
Ctrl + End - 2= A=
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>

Y VvV V Vv VY ¥V V V VYV VY V

Ctrl +Z - [ ERLFR
Ctrl +C - FIE{:E 5

Ctrl +V - E#T_[—?’Ejgﬂ

Ctrl +X - Fl=EE

Ctrl +A - =2

Del  -HIf=

Ctrl + G - BZ 5T /=

Ctrl + F - ziﬁajlﬁ:—}'j_i Fg:—J,FH

Ctrl + H - ﬁ}ﬁlﬁ S5 3R ng—}'ﬁl[
B3 - Al =

Shift + F3 - S&58[pi| -S4

Mouse *F,%ﬁ'ﬁﬂm s F:?’ﬂ
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> 5

- A" Ex1.C

#include <pl18f452.h>

Iint a;
int b;

//* Program Main ( )

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

x

1. 7+ MPLABZ! =1+
R File” B | B
S| 21 |
E'uNeWn[ IIEIEJEIZ[SL%F‘E
ﬁf[@ﬂ A EE ] [fifu °

void main(void) ; = _Ag
{ I J =
int i; mfwfﬂﬁﬂw@ﬁ
FEZ A
23
— 9 3 ﬁl:EI:I #’Ei}, I/L > %FFIEE‘
for (i=0 ; i<=100 ; i++) ile” e F | R “Save
{ As“mﬁﬁ*OU*FF%\
b=Db+a> 1i; IR T e
¥
) while(1); 4. C:\C18\Ex1\exl.c
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i¢ * i< en MPLAB IDE

o #7471 MPLAB IDE v6.10.00 (& £ #7%4) 3 -
32 AT FEH T AII B E E T 5

o MPLAB C18 Getting Started Guide (DS51295)
o MPLIB IDE v6.xx Quick Start Guide (DS51281)
o MPLAB IDE vb6.10 # <= {& # £

> “www. microchip. com. tw”

> B % =%% %z fdiewie* MPLAB IDE
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MPLAB IDE v6.

B 1T 3§ 3

10 (H=Z 123

Configure-> Select Device

£ # * 51 PICmicro X 14 # 0K

Configure-> Configuration Bits

PIC e i ennfit ;N

Project-> New

> Project

LHE BB

Project - Set Language Toolsuite

£ (C182& MPASM )

Project-> Set Language Tool Locations

1B h# 17 R

File->New & File->Save As

C R RN R R S TR

Project Window+#t » Source file & Ikr

RS 2 @ B

Project-> Build Options-> Project

TFHE  § M D BR A PRE

2
3
4
5
6
7
8
9

Project Save & Build All
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MPLAB SIM =z % T

154

# MPLAE IDE
File Edit View Project Debugger Programmer Configore m_ -
DEH|smE |82 | csEB2 @ | v N

i CANC IS VAnswer\Ansdexd .c

n
n

n
T

ADCONObhits. Go=1;
while (ADCCONObhits. G0 :

n
|

mn L

[nztruction Cecles

n
[Nn}

LD Temp=ReadlDC[) :
AD Result.AD 10bit=AD

Time [mSecs )

o T L
LR I 1o B S ]

T

SetDCPWM1 (AD Result.AD Processar Frequency [ MHz |
AD Result.AaD 10bit>>=2;
PORTD=AD Result.aD[0]: [ Clear On Beset

T T
m e

?J‘% HKNJSEVWj éi? 1q)% STIID“EItCkPﬁLi?

%2k 7@ #rEL X £ BlAE N
“ %k
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o Bt RAM thi £33 £
o inii £ Bbfg
o WPLAB IDE % Fen® i 4L &

i Watch ~ [H[=] 3

AD Terp Qo004
Do Zero FLG
WEEG
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ﬁ,{*%}_ =\ p'=a xﬁg 4

o f1* Build All (Ctrl + F10) X sm:¥4%3"
> Wi B G H T AFRLT AR
> BE TR L R f B3 R T S 2 4 3 R
1 #* Watch Window K gL % % #ic
1% Mouse s+ 4 k% =_¢ %72k
3 X Reset > Run » Halt# &:
Step » Step Over s
RAM » SFR 4R % & C?p?’f)]*%njﬂ}?jiﬁﬂ?'
Hvashy ?

Y VYV V V
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RS-232

LA K N - AL EE III E .E EE
EEPROM IO s 1753 L
ez ﬂ' L
: :E :nm il-ﬂ Y EEE= 1|3 _—
A/DSS Mee [T e
[ F%% sils Rl ===================§
1o 3| [tisasressesiasiaeaenal g
L B goescrseserssiecnans

PORTD LEDEg- \ﬁ
SW6 SW2
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o W\
C18 Workshop

A/D Result =125

L CD k{1
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A C ¥l

#include <pl8C452.h> <

void function(void); <«

void main(void) «

{

/* User source code here */

¥

void function(void) «

{

/> User function code here */

¥
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FdB R EE_S AR
SR A T 2

A A2 7V S e

SR 'S
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GiE B
o B iEE S
> X/, 4
>
o [f RiE B 3
> >, <, ==
> 1f (a <= b)

43

> &&, ||,
> (a&& b)) || ¢
o mAFE I
> &, |, ", >,
> a=(b & ¢) >> 6
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in 4 - #define

#define E § &4 F ¥

o N-FHRILHKREEI-BFE > F8 T ILER Y B
NN M R e A g ) Y e

o CHBEgUE R LANETE BL ST

]+ &5 SWE > SW2 [yl SR

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

It (SW2 && SW6)
debounce --;

else
debounce =30;
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(7] : PORTD LED [|=: % » & il[i§200mS

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

{
PORTD=0xff;
DelaylOKTCYXx(10 );
PORTD=0x00;
DelaylOKTCYXx(10 );

}

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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/[ LED on
// Delay 100ms @4MHz
/[ LED off
// Delay 100ms @4MHz
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© 2002 Microchip Technology Taiwan. All Rights Reserved. 46

ERERIE G g LW F o fAZ tE R
R g EVIERIE ) EREE A 2 5k

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

PORTD = PORTD+1;
debounce = 30;

MPLAB-C18 Waorkshop



5] -
if (PORTBbits.RBO==1)

PORTD=0xff ;
else
PORTD=0x00 :

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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] 2@ 7 RBO=1?
// RBO=1, PORTD=0xFF

// RBO=0, PORTD=0x00
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Cl8 = BRI £

o HCEH B AR LA A
> pldf4o2.h - pld818720.h
o Pedrdl F % 1 Ta R T
> pld1452. 11b > p1381448. 11b
o PRl EerAs e i e
> Reset Vector ==+l

> 4745 5 ke P
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18FA52 #+% i§f eha &

TR kw e FE I SHALE R TR

EHH%E o B F A PORTD &g ;¢
A").‘Eyutz‘i B AH= )y
F"ﬁ}uﬂ‘ F #‘tl 5 struct
o BHUNETREIMIF €
ﬂ; ﬁ\‘) rﬁzﬁ't#,lpliﬁl ;’L;P_" ﬁﬁ uns!gned RDOflf
S 7]3 ﬁ/fﬁﬁ , A 3 unsigned RD1:1;
W '/F"L = ‘j— = unsigned RD2:1;
— "ﬁ»""f?- fﬂ%ﬂ‘ unsigned RD3:1;
2oL o 14 2 - unsigned RD4:1;
4 'j‘ﬁﬁl‘ f'%d‘]]\ g F H v unsigned RD5:1;
o~ FEI > T ?'J? lé;jf#%ﬁi unsigned RD6:1;
B B LA j\#] "‘f\%—f# unsigned RD7:1;
d EJI’J;‘%T ):"\; ﬁ } PORTDbItsS;
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P18F452.H % & 4%

% Rl T2 B 7 O
P o +
o T_&K18F4572 ;f,}f;c\ﬂt it 3 B ADCONORT 5 £ 2 € 5
o extern near unsigned char ADCONO;
%ﬁ' 15 % (SFR) m %3_3» extern near union {
# FE s, ﬁ struct<_{ .
E r' ~F— unsigned ADON:1;
unsigned :1;
> c:\mccl8\h unsigned GO:1;
unsigned CHSO:1;
unsigned CHS1:1;
22 g2 o unsigned CHS2:1;
. 2 T eV J_*!;E # mE % unsigned ADCSO:1;
unsigned ADCS1:1;
> NopO) i
struct {
> leWdt() unsigned :2;
> Sl@@p() ) unsigned NOT_DONE:1;
struct {
unsigned :2;
¢ — _ﬁ)};.,;gc é’..ﬁi;\ .ETJ \3”1 , ) . unsigned DONE:1;
¢ 1 s H X struct {
finclude#-2 i » o e
> #include <pl8f452.h> )y unsigned GO_DONE:1;

} ADCONObits ;
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Cl8 iz~ E ht

o 7 e EATG BE M =5 A 2 7~ fF(include
file)® T &
b : PICI8F452¢mE 46 % ¥ A T & & “ P18F452. H ”

>
o EHAE;PF o E &R Data Book #rikT o0 % AL

£

1.

2.5 PORTD Y bit3 & bit5
SO

%@PORTDE@&TH »
i

]

,Eﬁ]’ 0x55 ElﬁlGi%fﬁ
PORTD :

PORTDDbits.RD3 =1 ;
PORTDDbits.RD5 =1 ;

TRISD =0;
PORTD = 0x55;
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P18F452.lib % i & #c 4%

o T _&18F45247F endFsR % #4773 B (SFR) ehiz gt
> PIC18F452.0 #_12objen3) fi % t* PICI8F452. LIB
> RAsARN F B LS Al A

v c:\mccl8\src\proc\pl8F452. asm

o PI8F452.LIB % & & % 4] S

> AR ek bl Sdic & p A P R[EEaU ob) A ik
=+ 3 PIC18F452. LIB

> ¥ ] S i 5~ MPLAB C18 Reference Manual
v A/D, USART , Timer x , EEPROM ... =

> 42N A c:\meel8\src\pme 7f 45F
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pl8F452. 0

B ARy B2 h T &
¢ p18F452 O ; L lF>:18F452

o . L ' 2 NOLIST
> iﬁ%é%ﬁ‘l% %m e
> ht & Cl18 & * ; $1d$

; MPLAB-Cxx PIC18F452 processor definition module

; (c¢) Copyright Microchip Technology,

¢ DI8F452.h i o

> AR FT TR PORTA
B L, &A% PORTAbIts RES 1 ; OxF80
iR T %ﬂ— PORTB
PORTBbi ts RES 1 ; OxF81
PORTC
, PORTCbits RES 1 ; OXF82
o pl8F452. inc PORTD
PORTDbits RES 1 ; OXF83
> R Lw LT @H PORTE
) o o x PORTEbits RES 1 ; OxF84
7 3 j%% F oo T RES 4
> N B =7 °F oX LATA
jﬁ% T =7 LATAbits RES 1 ; OxF89
LATB
LATBbits RES 1 ; OXF8A
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¢ P fh
-
-
-

LN

MPLAB-C18 Fx# -5

E’m;é,sb<—- ; _Q’H‘)

¥ 2 BoAr i 7~ RG] (Power-On Reset)
) B A8 3 Ay

> ¥4 P main( ) O
o frEofiEy = B 0 e clib. [ib S #cEA42

> ¢l
> c01
> ¢l

18.0 - & JFAR3F|4~ 4 % Hepr i *

81.0 — JpF| 4= 4o % Hepr i #

1817. 0 —v‘hﬁea—RAMyja“‘,f A 2D 474 S i

> JAcAE s 2 E  \mcecld\src\startup
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CO181.c Fx# fi- e 42 3

#pragma code _entry _scn = 0x000000 , )
static void RESET b4k
entry (void) 0x000000

{ asm goto startup _endasm }

#pragma code _startup_scn
static void _startup (void)

{
_asm
/I Initialize the stack pointer s STACK %
LFSR 1, stack LFSR 2, stack CLRF TBLPTRU, 0 TBLPTRU ¥/f ,@

/[ Initialize rounding flag for floating point libs
BSF FPFLAGS,RND,0
_endasm

_do_cinit ();

AL

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

} /* end _startup() */ ;Ifjfﬂ‘ﬁj”@ﬁ'\ = main()
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i 18F452. 1kr 4w it 4%

// Sample linker command file for 18F452
// $1d: 18F452_1kr,v 1.3 2002/07/29 19:09:08 sealep Exp $

L IBPATH b T8 o8 k]

FILES cO181.0 X BN 5

FILES clib.lib o s

CODEPAGE NAME=vectors START=0x0 END=0x29 PROTECTED
CODEPAGE = NAME=page START=0x2A END=0x7FFF

CODEPAGE NAME=i1dlocs START=0x200000 END=0x200007 PROTECTED
CODEPAGE NAME=config START=0x300000 END=0x30000D PROTECTED
CODEPAGE  NAME=devid START=0x3FFFFE END=0Ox3FFFFF PROTECTED
CODEPAGE NAME=eedata START=0xFO0000 END=0OxXFOOOFF PROTECTED
ACCESSBANK NAME=accessram START=0x0 END=0Ox7F

DATABANK  NAME=gprO START=0x80 END=0xFF

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

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

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

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

DATABANK  NAME=gpr5 START=0x500 END=0x5FF

ACCESSBANK NAME=accesssfr START=0xF80 END=0xFFF PROTECTED

STACK SI1ZE=0x100 RAM=gprs

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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% * MPLAB ICD2

¢ Debugger =2 Select Tool - MPLAB ICDZ

o iimen MPLAB ICD2 8 # = 2 » %@ MPLAB
IDE v6.10 #* =9 (%3 )

s MPLAE IDE

Fil: Edit View Project | Deb

r  Programmer Configore  Window Help

select Tool k

Clear A1l Memoryr

Eun

o Ol ol ol o ol el el o ol

Program 2 *

0 e e e T i e

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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F Ex”c: \C18\Ex2\ex2. mcp”

#- PORTD (LED) 3k =_5 ﬂié:] Al I

25 B 431 7 0% > LED %8 77 0x80

F=T SW2 > LED p @ 4c—

F=TF SW3 > LED p @ -

% for % B] K if & 3 R d¥ o4 el

5= F R Z_ A7 B

® & & ¢ o o o
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Closed

A\ 4

%ﬁ 3153 - %i}‘ /n'-%i F’g

PORTD=Output
PORTD=0x80
Disable A/D

IA

<

SW2 &
SW3=1

Open

debounce=30

debounce-1

A\ 4

Delay 2mS

1=0
debounce

PORTD+1
debounce=30

N\

S

PORTD-1
debounce=30

N\

S

v

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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A4 >

R
P PO e

1. & &~ 107~ A/D3 3%
2. 107z~ f& 47 K aPWMazz 1
3. VBB g
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10-bit A/D 3 =

IR~ 1 S ‘51%]/\5%?3‘%% » 10 bits fE47 &
féﬁb“ﬁ%x\ﬁ»ﬁifﬁﬂ& 20 US (ﬁi%J% fe<10K)
iiﬁbbﬂi;jf\%iﬁfﬁ%& :19.2 uS (12 Tap)
10-bit fZ47 R FF » B 5 — a4

LEE ik bR Rk o VREF+ & VREF-
eSS LFRE R 2 > w S AT
e fe R = 75 39,2 Us

> iir'ﬁ;f])\%f’fi?]i’ Hg e 2 2 29 2 S

® & 6 6 o o o
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10-b1t A/D = 3.

10-bit A/D
Converter

CHoLp

—L_120PF

VSS

Sampling SW

CHS2:CHSO0
|||

Reference
Voltage

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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ANY
ANG
ANbS

AN4
AN3
AN2
AN1
ANO



A/D #

ADCONO Register

(AR AN

See Data Book

ADCS1| ADCSO | CHS2 | CHS1 | CHSO | GO/DONE --- ADON
bit7 bit0
ADCONL1 Register
ADFM | ADCS2 | ----- | --—--- PCFG3 PCFG2 PCFG1 | PCFG1
B 10-Dit Result p—
7 07654 3210 7 2107 0
A/Dig % 55 %
XXXXXXXX XX r’é» ,;_ N ré» 4‘; g% %—é— XX XXXXXXXX
ADRESH  ADRESL ADRESH  ADRESL
\ ) \ )
Y Y
10-bit 10-bit
vz A Lo

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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A/D #E e A A AR

[:ﬂjmﬁ—x o] b ] SetChanADC( )
l
[ ?VT%;E?TFE?JI;'EL%] Delay 20uS
l - ConvertADC( )
| g A | or

ADCONObits.GO=1

while(BusyADC())
or

While(ADCONObits.GO)

[ e AID J

TR A_D=ReadADC()
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A/D $ e A2 3N b ‘:L

BeF3
list p=18c452
include <pl8c452.i1nc>
main clrf TRISD
moviw b"00001110"
movwf ADCON1
moviw b"10000001*"
movwf ADCONO
Loop call Convert
movwf PORTD
o] g=! Loop
Convert:
call Delay 20uS
bsT ADCONO, GO
btfsc ADCONO,GO
goto $-1
movf  ADRESH,W

return

© 2002 Microchip Technology Taiwan. All Rights Reserved. 65

C#H=
#include <p18c452.h>

unsigned char Convert(void);
void main(void)

{
TRISD=0x00;
ADCON1=0b00001110;
ADCONO0=0b10000001;
while(1)
PORTD=Convert();

}

unsigned char Convert(void)
{
unsigned char i;
for (1=0;i<5;i++);
ADCONObits.GO=1;
while (ADCONObits.GO);
return ADRESH;
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e * C18emA/Dig $% & Jic
o BHA/DERIHEER > FRPFR Y T_& M de. h”

#include <adc.h>

vold OpenADC(unsigned char config ,unsigned char config2)
> OpenADC(ADC_FOSC 8 & ADC_LEFT JUST & ADC_1ANA OREF ,
ADC_CHO & ADC_INT_OFF) ; (# &)

void ConvertADC (void)
> ConvertADC( ),

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

Int ReadADC (void)

> Int result;
>  result = ReadADC();
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;Y 3-1

R Ec: \C18\Ex3\ex3-1. mcp”

F* A/DSn B E KFEF

#- PORTD (LED) %k =_% ﬂiﬁ Al T
&UNO%A/D%%%  H ARID2E 2 — AR
[/0% se

& A EEVRM efcég%ANOﬁﬂﬂi;j r R TR
He B m 2RSS PR N
% 77 = LED

®¢ & o o

© 2002 Microchip Technology Taiwan. All Rights Reserved. 67 MPLAB-C18 Waorkshop



PWM & & % p2

NIE E_ NE ﬁ_ n+1 . L, , _
S _LENE._. LIRS 2 S e
1
—  FTHIAL

o Duty#ritepE i £ 7
Duty Duty A f{m

7751425V - Duty £7 38%
> F j—éﬁg?ﬂ;/g%’fg £7 -

oV *0.38 =1.9V
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18F452 PWM ELZ

M=

& 302 % e PR 32

Duty e+ 2

el ——CCP1CON<5:4>

i

PWM ﬁ] a
wiey, R PWME
TMR2 39.06kHz
TRISC<n> 156.24kHz
. | Takeaayl 312.48kHz
PR2 sl 5-bits 1249.92kHz
ST * 8 71 [IUTimer2#12 1 7[5l #(Q Clock)

Ao Y1016k 7u v D uty Ffe
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Timer 2

o 8-bit FH RPN g E
¢ FHREREEBFELF R

o TMR2 +- 7% ~ B E 4 gﬁv;\»ﬁ%mapﬁas

o EEE(TMR2) € 5 ¥
F B E P A5
2t pE B (TMR2) 74

o PWM #5347 » & Period & Duty &z #3#E = ik
o MSSP (SPI™) @ :i%:# 5 ek @
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Timer 2 #f#ﬁ]

TMR2 8-bit Data Bus
output

Set T2IF

flag bit

Foood

OSC/

BN Prescaler [,

1:1,1:4, 1:16

Postscaler ‘ 2
1:1to0 1:16

8-bit Data Bus
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void main(void)

{
TRISD=0;
TRISCbits.TRISC2=0;
InitializeADQ);
T2CON=0b00000100;
CCP1CON=0b00001100;
PR2=0xFF;

while(l)

{
ConvertADCQ);
while(BusyADC( ));
PORTD=ADRESH;
CCPR1L=ADRESH;

¥
I

© 2002 Microchip Technology Taiwan. All Rights Reserved.

12

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

//
//
//
//
//

Set PORTD for LED output

set CCP1(RC2) for PWM output
Initial A/D module

Timer2 ON

Set PWM mode

Set Max. Period

Convert A/D

Warting A/D until done

Put A/D result on LEDs

Set A/D result to Duty Reg-
with 8-brt Resolutions
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e * PWM & Timer 2 Sh#ck

o it * PWMSn B P > R e PRI * 2 & 4% pwm. h”
o #*TimerSHFcEPF > R pFid ¥ T &4 “tiners. 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 OpenPWM1(char period)
v OpenPWMI1(0xFF);

vold SetDCPWML1 (unsigned int dutycycle)
v SetDCPWM1(1023);
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® & 6 ¢ o o

RY 3-2

F E"c: \CI18\Ex3\ex3—2. mcp”

F11 % A/D ~ PWM % Timeerﬁ'vﬁJ:/i NE
#- PORTD (LED) X ﬁﬂ i3

% T PWMI%’J Al

% T PWMik 2P #2241 5 OxFF

A VR ;fc%"‘ANOr'ﬁﬁi;:j% TR IR A/Di
e | _L_gc afg_;}mﬁ; B iZggzik o 7 ¥ B-d A /D
rg TR l:”‘-‘?géﬁﬂ" = LED
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A5 >

* T X

MPLAB C18 # * $#.i
1. FRA )
2. % HcA) |
4. B8 =
4, - i i 2k 2
5 ;}};] FE 23 FE 7|

B. e ) i
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MICROCHIP



TR o)

o MPLAB C18 %2 7oA &

El Wl 37 7 B (Bits) g3 fa [B! (Range)
void N/A N/A

char 8 -128 ~ +127

unsigned char 8 0 ~ 255

int (f¥ short) 16 - 32,768 ~ 32,767

unsigned int 16 0 ~ 65,535

short long 24 - 8,388,608 ~ 8.388.607
unsigned short long 24 0~16,777,215

long 32 - 2,147,483,648 ~ 2,147,483,647
unsigned long 32 0~ 4,294,967,295

float 32 1.7549435e-38 ~ 6.80564693e+38

double 32 1.7549435e-38 ~ 6.80564693e+38
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= 2l AN gy
_ 3 71"‘:] 5|
(sighed & unsigned)
¢ unsigned
> AL CREE TI -

¢ si1gned
> i %11‘}‘%. “ ‘%’{,ﬁ{n s AP E S é ﬁ’r;@'{ o
> — L F B BB 2 3

e | unsines | sunes

OXOO

-_
8 | oxs0 | = -128
‘-_
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7oA B
(short & lonQ)

e short ( ¥ int #pF )
> Bt a3 & 5 — 16-bit e H(L ~ f #Ho)

¢ short long
> Bt a3 g 5 - 24-bit e H(E ~ f #o)
> LR &R * wffar rom " K ApiRE 2

¢ long
> et e3-45 L - 32-bit EE#E(E ~ f #)
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© 2002 Microc

long Var = 0xAABBCCDD ;
RAM
Address 0x100 Ox101 0x102 0x103
Content | 0xDD 0xCC 0xBB OxAA

hip Technology Taiwan. All Rights Reserv

ed.

80




ed)- X R

(near far & rom ,ram )

4K bytes = hkHL3"

(* 16-biteds &)

<64K bytes Z_h+ i3\
(* 16-bithdg 1% )
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IR — O
const rom far char LCD MSG1| |=“PIC18F452";

‘ % 16-BitZ ut ¥ B L 24-biti= gt 5 B~

h T * A2V B

int AD_?ead;

near int AD Read:
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FREE LTS
¢ Microchip vs IEEE-754

Format Exponent Mantissal Mantissal Mantissal
[EEE-T754 seee eeee eddd dddd dddd dddd dddd dddd
Microchip eeee eeee sddd dddd dddd dddd dddd dddd

S=sign bit , d=mantissa , e=exponent

ﬁ-i—ﬁ& eTIFE, 3N i

IEEE -754 to Microchip Microchip to IEEE-754
RIcFf(AARGBO) ; RIcT(AARGBO) ;
RICT(AEXP); Rrct(AEXP);

Rrcf(AARGBO) ; Rrcf(AARGBO) ;
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(Const)

o %1 H - ASCI[% ~ 75
> ‘a’~ A"~ \r’ (=0x0d) ~ \n’ (=0x0a)
> \x41" (=0x41="A") ~

o —iBEH|E T
> 0b10100101 (=0xbA)

* MR T
> ol0l (%3 % % =0x41="A")

o L EH|E T
> 0x0A ~ 0x3FFF

o F B iEF] % T2
> How are you?”
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C18 % #if &

MICROCHIP



“_I_” (1 P N (AN 2 ) “/” 1 AL A4
p) p) p) p) ERCRE R

=

2
Bk F g 4 R AN 4 T LR Ry R
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R e (- )

G ImEgle (local

o Tl I B SEcp I8
TE SRR AT
A ASHPN 0 H U
éiyﬁﬁ:;i. Z‘l% E

¢ REFREDLF LA
e Hep ¥ AR B oo

o R FUcTA HiFHE
AR 8 BE R 40
I TR R A

(@]

NS
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, auto )

Void main(void)

{
unsigned char 1=0;
Jarae
func(Q);

ks

/* function call */
void func(void)

{

unsigned char 1=0;
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% Heeh

s (=)

2 i@ (Global)

o 0 BEcE B Sde vt

y 2 = ) / A
vaE%’%%%ﬁ

¢ =
2 f%.ﬁ%- ég_ﬂﬁ: 0
%féd'a%%&

» ¥ ojg H N

© 2002 Microchip Technology Taiwan. All Rights Reserved.

unsigned char KeyData
unsigned int ADResult;

void Motor(void)

{
iIT (KeyData == 0x80)
{
TRISCbits.TRISC2=0;
ConvertADCQ);
whi le(BusyADC());
ADResult= ReadADC();
SetDCPWM1(ADResult) ;
s
else
TRISCbits.TRISC2=1 ;
s
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Ryl (=)

o i RERITH T B
ST - Kk T b
ﬁ'vﬁ{]ﬁ 2R fe 4 AP

T €SB TR

fﬁiﬂ'i('ﬁ?\f’f k)

o B REAEF AT
iifijéa'ﬁilf' 0

¢ ez S E R
PR 2 REE €
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RSy (Static)

Void main (void)

{
unsigned char 1;
for (1;i1<10;i++)
AddOne( );

ks

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

{

static unsigned char count=0;
count++;

¥
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Rgeaug s ()
4 iy By gl (Register)

o MPLAB C18 # & % 7 #& = ﬁﬁrwwg‘ﬁm
72 7 o 2 PIC18C4527:e [f k1=
f—@ﬁgﬁﬁ,%uﬁﬁﬁﬁw%
BT E 5T F B B o
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Rlcrugsl (1)
Tﬁ“ 5 MR (Volatile)

=B
€ P {7 e B
o T g A ﬂdlﬂ
L FEIRR T & GRam e
4 p18f452.h>-
> IMRO , TMRI ...
> PC, PCL ...
> EEDATA , ADCONO ...
> POKTA , PORTE ...

© 2002 Microchip Technology Taiwan. All Rights Reserved. o1

Unsigned char x,y,;
volatile unsigned char TMRO;

x=55;
y=X,

TMRO=0x00;

The compiler must read TMRO
and can’t use the 0x00 In
Its temporary variable
since TMRO 1ncrements with
execution
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%"‘ﬁt u ()
F I EEHI(Typedef)

o Typedef * k4t p <
7| W LA o
& I KNP e
> & B AR g
> AN K E R
> U R ASAR NS
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typedef unsigned char Byte;
typedef unsigned int Word;

void main(void)

{
Word j[10];
Byte 1;
for (1=0;1<10;01++)
J[r] = (Word)w;
b
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ﬁ&ﬁg.i;

?F'“‘ J 5| ; ﬂﬁ;jﬁé

double «— float

|

long

|

short long

|

int

|

char
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o S ARKIEE AT E L
7

WESC TS = e

> Var = (int) x ;
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LB BF Y (Arit]

. Fﬁ'ﬁa é‘bbﬁ*k-—nc

hmetic)

Relational )

=i B (Bitw

Sy O1 & W DN =—

* R

© 2002 Microchip Technology Taiwan. All Rights Reserved. 94

R ﬂif:‘ag 5 (1

Logical)
1se)

.#ﬁ i.ﬁT(A851gnment)

5 (Inc & Dec)
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¥ #385 E (Arithmetic)

|+ | a+b |amws o g
- | ab awgmseww

-+
/
% a UL b RIS

EHo+0 -0 % R fﬁlE'Jﬁ‘j“, ey S
%o e BRI
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% 338 B (Relational )

==b) I a AT b

_ e

L T EH b

-

R R IRLT 2D B FB(E0) [
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B 48:F ¥ (Logical)

b (EsRAZEH ANDIE BT - Pyt sl 1 shfls3d (1)

B T M R o BRLY g [
T B R 2R

= :;@%\IT =5 /‘& [Hl’a‘l“]_”
R [0
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"':

=i & (Bitwise)

: R

a Al b (ORISR 7 (B XOR SEET
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tn T3F ¥ (Assignment)

a*=b+c
same as
=a %X (b + ¢)
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o —
(Increment

o ++ v — -5 Hic
p B e - E\"iﬁ‘—
> FE (S A~ -
v att, b—
> Adr s - (8 0 B3
(7 % R ig 2
v t++a , —b

\

» ot

- F &
& Decrement)

Void main (void)

{

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

at+; /* same as ++a */
/* a=1 */
b =5 + at++;
/* b=6 , a=2 */
6 + —-a
/> c=7 , a=1 */

© 2002 Microchip Technology Taiwan. All Rights Reserved. 100
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2 5 34

1. i B34 (Looping)

2. 1% % ] ‘%éfr(Conditional)

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

5. (Continue Statement)
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% Bl +](Looping)

o CF A 173 = A BlIH
> for (& 3V1;% 342,85 543)
> While
> do while
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© 2002 Microchip Technology Taiwan. All Rights Reserved.

103

e

FI=2

\ 4

s
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for( ; ; )

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

for(y=1; (x=y)<10;Y++)
for(1=1, J=6;1<25;1++,]--)
for(x=0,y=1000;y>1;x++,y/=10)
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While 3% B
o F3\: l

| EF LB
while(i% 2 51%)
o
2 1% 1; prf=l
o iE 2; '
B (&2
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while(l)
while(i<0x34)
while(c 1= “x7)
while(BusyADC())
while(Rec_Data==°17)

106



do-while i [

o F3\: |

-—\

ﬂ"\\

X
i
N B

bl

*
—H
L

} Whl|e(x'+ £

il
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A

do While it ® - # b

Err=0;
1=0;
do
{
while (Rec Data!=0x00)
{
1IT(Temp_Code[1]!'=Rec_Data) Err=1;
Rec Data=0x00;
1++;
ks

¥} while (1<4);

iIT (Errl=1l) Save Password();
else {
Display_Terminal (Error_Message);
while(l);
ke
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|
-h
N
RN
{20

o 3\ ,l

EF=N LE
If (i 2 ;‘)
!
_‘Iﬁ} /LI__“
5 1 1: FIEL
B 1€ 2; }
EVLJ]"EZ

A
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o 3
|f(l'-|— l* '\‘)
{
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If else
* 3

if (i iz 581)
If (7% £ 31 2)
if (i% £ 313)
{# 1= A}
else
{#" it B}
else
{#: i+ C}
else
{#* i D}

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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b

P
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If else if

else If (75 2 51 2)

else
{#* i D}

© 2002 Microchip Technology Taiwan. All Rights Reserved.

fhoit
o W
o
o T
=V
=4,
& I
&
i
112

EA L EEELS 2 PR
B & FAIEELA & =
B2 2 A g R
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switch 4iF

o Foii:
switch (] %74)
{
case if i+ i@ 1;
{#* i+ 1}
break;
case if & ig 2:
{#* 1= 2}
break;
case if i+ g 3:
{#* i+ 3}
break;
default:
{8 i 43
break;
¥

© 2002 Microchip Technology Taiwan. All Rights Reserved.

¢
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switch e érse H %2 &
YRS L TR
switch&_1 g kg %
caseriing i @t ¥ ek

21— casediE it EAp &

/
» B3 7 2% casesds 1T
ho % i% i* 2 2 & casedig
= b REER T AR 2 0 PSR
i7:Zdefaul ted i®

case i g
Fic o 5 #c o s
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Switch + break &kt -

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

switch
s
g0
i |=fige | =fiers | =g
DoCasel||DoCase2||DoCase3||DoCase4| |DoDefault

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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switch (1)
{

case 1:
DoCasel();

case 2:
DoCase2();

case 3:
DoCase3();

case 4:
DoCase3();

defaul t:
DoDefault();

© 2002 Microchip Technology Taiwan. All Rights Reserved.

[ ]
=,-\ f Vs =,-\ f Vs =,-\ f Vs =,-\ f ,4
ﬁ ng ﬁ JE*\TZ ﬁ JE*\TS ﬁ JE‘r
DoCasel DoCase2 DoCase3 DoCase4 DoDefault
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break & continue 4

3K

(%

¢ Break ¢ (Continue

> F Rpha A ko7 R4 K
2R U A S
I g g Bl (4o for o
while ~ do ... while)

> » T R P ETE S A
it e 7 (4e: switch)

> break® s * K Pt &
LRI S S
R ek Bl ¥ 1 F goto

© 2002 Microchip Technology Taiwan. All Rights Reserved. 116

# j\ﬁ,bf#ﬂz\}]”] gﬁmfl
IRz o m BT - %
Bl 3y {7

¥t while » do..while
m = 0 contlnue #Tik

1E_{¢ 75N B~ 0E & ]

= IRIE 4 K@‘F‘—M
3 73 BBl O RE IR i

¥ for &ifEm 3 o
continue #x:i H_ig F2
ﬁ@ﬁﬁ%ﬁﬁ*%ﬁ
(7 0 B E (T E]E 2
eTpleE 0 AT §F A
f‘& T % [B] 2 'E@’
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S B TR

FRCYE | | FRvere 8 [ 1 B

N i

char add (char x, char yS

{ - Fr IR

char result;

result = x + y; 4 Frgepo= 4

return result;

P iR

© 2002 Microchip Technology Taiwan. All Rights Reserved. 118 MPLAB-C18 Workshop



> PR dpik(Pointers to RAM)
v FSRO (¥ 7 #& ™12 bits F %)
R SR TN ER FY AT ETRE £
> 3 4p4p 1% (Stack pointer)
v FSRI
/Bt el BT~ B F ke dn i B
v =iFA EHT
> 123 g #=(Frame pointer)
v FSR2
v odpiktrdg ez B B b - K S BcBiEA Sk

N L 7 g
v, e % ;3;:,}‘_!]_@_:\/9/"

D
)
o
=
e
for
(e
>

© 2002 Microchip Technology Taiwan. All Rights Reserved. 119 MPLAB-C18 Workshop



Increasing

Lo L
£

FfIE'\TF‘r' PLIEI~J§F€'% I
2 A g Rl gy B R 34y 5 e

* [l B B i «— FSR1
(Top Stack Pointer)

1 . ‘ FSR1 HE
7 IEI E [Tk 35 (Stack Pointer) FHECRAE=RN
FrEeE B FSR2 FrBeE R g2
@i Rs3iradl (Frame Pointer) F R «— FSR2
(Frame Pointer)

e FE R |
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iw 3§ Call-by-Value

o Fri¥ (Caller)™ #-5) il Ak v i e
> v01d add (char x, char vy)
> void &4y & & v @ i (Non-return)

o rEeIE el g2 LG M an %ﬁx i
S RN - s TR
‘zJ—% Tp W gﬁ/ 39!37—'\| vl ‘:‘4 Fj j-\_E/ m%ﬁ'{

& 5l FHceig g
> 18 T % i
> 18 % CIE
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Call-by-Value

rf e X Ak vk v K
zoid fun(void) void swap(inf X, int y)
Int a,b; ‘ int t;
a=1; T=X;
b=2; X=Y;
swap(a,b); y=t;
ks ¥
Fun F‘—"'IJLIswapEifJ Fun =Pl swap iz
fun swap fun swap

alIN| | xRN o | <2
b2l |V b2N| |vIEN
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i# 3§ Call-by-Reference

o BB H T G 5] BB L

o H¥cmmAr— & FEITLA TR BREE mh
> WIEF P AL T - 59n)

o P hE R 3BT 2 5 5 R
> voild swap ( int *Varl , int *Var2 )

o &% Ik %ﬁt"i P AR B ST BT R g B AR e
—E; Bl 7;IJ v \3"' %ﬁ'{

o ¥ dpih, FeES DML BRSNS P 3 Sl
A i
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Call-by-Reference
(Call-by-Address)

S B L
void fun(void) void swap(int *x, int *y)
{ {
int a[3]={1,2,3};

int 1=1;
swap(&i,&aji]);
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Call-by-Address (§ &)

const rom char Msg[]=“Enter your password:”; / ;!{iROM‘Iﬂi-?é *
unsigned char DispBuf[20]; // X E'5 A RAM =it
void main (void) // main Sk
{
demo(Msg) ; // %+ demo &Sk
ks
void demo (const rom char *data) // demo Sh#ic % 31 HT N
{
unsigned char 1=0;
while((*data) 1=0x00) // FBER?
{
DispBuf[i++]=*data; // #RROM ez B 45 @ 3| 7138
data++; [/ ROM ehx B #Fj "f#‘%‘ﬂ T - R
J

I
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\ﬁ'vgt?' ¥ g

(Returning Values from Functions)

o BV UAIF return Acifd BT enE@dw
vk *“Ff (Caller)

\%
=
e
=
&
N
>
F_k
Ay
S
N
-
i
&
i
=ik
i

> ¥ Jf B w i e R A i
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S B iE (= 5))

Void main (void)

{
unsigned char c=0;
c = sum(5,10);
c = sum(15,20);
c = sum(25,30);
bs

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

{

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

in t (Pointers)

128



'L 5] (Array)

o "LHEd - FHER TR LT MR P~ F
Fir 4B g\.r‘f")ﬁ: /:gt’r
> R EHEAE LA ZAIN];
> HeNZZEs|a~zx B F %00 (N-1)
v int Month[12];
v char a[10];

& 'MAk ] BIFF AT — 1 Bank p
7S K_ﬂ’_}’ljt‘ ﬁjm%%\,ﬂt 30\»/?‘?""‘.%;7' r»%d.‘ + :%élf_‘é‘_
> Blde: L) 44 al10]

2[0] [a[1]) a[2] a[3] [a[4] 2[5] |a[6] [a[] [a[8] fo[]
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"5 A B HTRR
¢ Static char alb] = {2,4,6,8,10}; // % #K =
a[0] a[l] a[2] a[3] a[4]
2| 4] 6]8]10
o Static char a[5] = {X,'y, 'z, 'u}; // ASCIIF ~ % %
a[0] a[1] a[2] a[3] a[4]

¢ Static char al7] = {“Hello"}; // ASCITZ 8 % =_
al0] a[l] a[2] a[3] a[4] a[5] a[6]

-ﬂllllﬂ
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L
I
r
A4S
=
N
X
:3:
r‘“
gl
i
w
f*n

110x00 (i fnull

o Wk AmE I WH T B2z 728 2_F|ROM F =
const rom char ch[7]={“H”,7e”,”’17,°17,707,°\07"};
const rom char ch[]={*Hello”};

//E 7 ““const rom”ehz £ € RS A ROM 2
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const rom char Display Table[4]{5]=
{
{0x41,0x3e,0x3e,0x3e,0x41}, // Display “0”
{0x31,0x3d,0x00,0x3Ff,0x3f}, // Display “1”
{0x39,0x1e,0x2e,0x36,0x39}, // Display “2”
{0x5d,0x36,0x36,0x36,0x49}, // Display “3”
};
void Display(unsigned char Status)
{
unsigned char Status;
unsigned char x;
1T (Status<4)

{
for (X=0;x<5;x++)
{
PORTB=Display Table[Status][Xx];
PORTA=0x01 << X;
Delay 1ms(3);
ks
+

}

© 2002 Microchip Technology Taiwan. All Rights Reserved. 132
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UL
Ol 11 1[ERE 2

=

2 ez 2 4cit A (Linker Sceript) e i 3B < 'L

v fpxE g “C:\mccl8\1kr\18f452. 1kr” -
v )7|J jj%F A /E zk;}p mbanks o

v R R e R AR H U SR o g
“PROTECTED” e/§ 4 5-Hk -
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R
ORISR — H)

Large arrays - C source

#pragma udata HugeObj //select HugeObj section

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

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

void main(void)

{
unsigned iInt Count; //define counter variable
Ptrl = Arrayl; //initialize pointer
for (Count=0x00; Count<0x200; Count++)
{
Ptr1[Count]=0xFF; //set array element to OxFF
+
+
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iR 2
SERIRTIFO A —

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
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in % (Pointers)

o dr¥m - BREP F IO FHEA DL

> JLE' I %ﬁiﬁ%ﬁ—N = g B e

> iR ECH S

> dpik o diie £3F S R 4R Tk 3 (INDF, FSR)
* %Fp % By 4

> B LR 5 0 LT A

> char *x; // x &F ~dpg ROz & 2y )

> 1nt Xy, *z;

. wg%gwﬁw(@_m)
> ptr = & 1; //#R-FH1" 0 8 Sptr
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i g e

¢ BKigth5 : char *Ptril;
> Ptri=0x20; #piffizpizk 2 0x20 ;5 (F'e B o bir 2 &)
> *Ptrl=0x20; #% #0x203" » 2ldp W o7dp enimak (B = 24k 5 0x20)
> Ptrl += 5; #dqikizai4eh, & 2 0x25
> *Ptrl += 5; ¥ #hedpihirdn enimn p F 48 4

¢ dpthiE 2
> At A DT A 4 2 R
> AR E PR S B (R )

Int *IntPtr;
char *ChPtr;
INEPLEr++; //ponnter rncremented by 2 bytes
ChPLr++; //ponnter rncremented by 1 byte
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o EF! fien Fprling

Iint Var;

int *VPtr;

char Arrayl[] = “Hello”;

char *APtr;

VPtr = &Var;
APtr = Arrayl;
Aptr = &Array|[O0];

© 2002 Microchip Technology Taiwan. All Rights Reserved.

// ;E‘['ﬁﬁﬁ(f Var

// ;—Eﬁf, VPEr ELipfEREl
// ﬁrﬁ&@ﬁﬂ Arrayl[]
// f‘F‘;’iﬁ APtr E@?ﬁ%@%?

// N Var Rgypyt e H‘F‘ VPtr

/7 NI Arrarl ElfFE“li[F[ﬁlHiﬂ\F, APtr
/7 (BH= B S

// =E O: Aptrﬁ@l6—bitp’lﬁ§c‘ﬁ7f§@§h'r

138 MPLAB-C18 Workshop



ipthk vs 7|

o 0

void Add(char *Ptrl, char Length)

{
while(Length = 0x00)

{
*Ptrl += 0Ox05;
Length--;
Ptri++;

}

void main(void)
{
{0,1,2,3,4};

char Array[] =
= Array;

char *APtr

Add(Array,5);

Add(APtr,5);

Add(&Array[0],5);
by

© 2002 Microchip Technology Taiwan. All Rights Reserved.

.fr 7 & f% ‘EEE i’

5% Fw '*CF“

dd(Array 5);
Add(APtr,5);
Add(&Array|[0],5);

= FEF e R
I T IRl 7

//define and i1nitialize array
//define and Init pointer to array

//call function using array variable
//call function using pointer
//call function using array element
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Zidl i (Structures)

£ % Al gy (union)
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F#3 % (Structures)

o AV IUE IR HOTHE -y - B T
VIRRE LA B e F R Y e ]

o B R aAEt Y HIBAEE o AT & B SR
m A q—\“‘é}’]‘ e B

o I pgv Ut § FEHIBEE

o ¥ Bipadg

struct struct-name «— | A €7

{

type memberl;

type member2; Y |
} variable-name; . R
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€7 SR

o R BN TR TR h A
variable-name.memberx (i@, W E)

itr”Ct R comm_protocol 7 RAM RYEE]|

char ID[6];
char Data[10];

char Message[20]; R EY €78 TR~
unsigned int CRC;
unsigned char Repeat;
i Data 10 Bytes
} Rec_Fram;
: Message 20 Bytes
: CRC

for(j=0;j<20;j++)
{
wr 1teUSART(Rec_Fram.Message[j]);

}
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=0 52— BRFE Bz~ (bit)ed BB >~ (group of
bits) i & @ & i
=Y

IS NG A O ﬁ;mfﬂ#%ﬁi#ﬁ IF

Al

> 1&

< %’[ﬁ ‘E/ﬁﬁ

- 3

- Y £ SAILALE Fhbit
- ke 4
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Lh =i (F5])

extern volatile near unsigned char PORTB; // = 4 PORTB&_ - #Byte
extern volatile near union { // E_éPORTBbItS"—x*ﬂaﬁﬁigﬁi?
struct { // 3 (union), =4k 2 Access RAM
unsigned RBO: // 7F_3&PORTB ki 7 5
unsigned RB1:
unsigned RB2:
unsigned RB3:
unsigned RB4:
unsigned RB5:
unsigned RB6:
unsigned RB7:

P RPRRRPRERPRRPR

-

struct {
unsigned INTO:1; // Z_#%PORTBen ¥ ¢t # g
unsigned INT1:1;
unsigned INT2:1;
unsigned CCP2:1;

-

} PORTBbits ;

HEE 1“P18CA52. H™ 4
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PORTB=0x34; /* ¥ | PORTB & PORTBbits
(it pk T &k K A pl8C452.asm¥ */

PORTBbits.RB7=1; // RB7 %1
PORTBbits.RB6=1PORTBbits.RB6; // RBG6 iﬂ ﬁﬁ&g

if (PORTBbits.INTO) //  BIERINTO%rg B2

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

¥
else PORTA=0;
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£ % A8 (union)

o =% Alf(union) > ¥ & BAEF T AL BB P - K
elRE
> =% A4 (union)f& * = A“éﬁﬂf‘Lﬁi | & (Structure)
> =% A% (union) P SRR £ R
> R R A F R F O ERl
¢ MmFF e Er ~r? BRI F e F RofREREF
> FhREREEAT R EORE

A

union union-name

1

H B BT £

type memberl; -
type member2; H BT kA5 ES

} variable-name;

A

8 E R

© 2002 Microchip Technology Taiwan. All Rights Reserved. 146 MPLAB-C18 Workshop



union u_tag

{ |
int |I;
’ c|0 c[l cl2 c|3
char c[4]; [0] [1] [2] [3]
1 temp: RAMO| RAM1| RAM2 | RAM3
u-tag "l Bytes
7] I union |
Ent I- EERandRead( )& pyere
char C[4] . E\r}l “int” ﬁjﬁ& i’?‘”E'J“UnIOn"}E
1 EE_Read_Data; EyﬁﬂT'“Char"%Q’ FIEZVE 1

N AP 7 55 “Low-byte”

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

{

EE_Addr=i1;

EE Read Data I = EERandomRead (0xAQ,EE_Addr);
5 Secu_Code[r1]= EE _Read Data-c[0];
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union FPvar
{
float FPNum;
struct
{
unsigned char ArgO;
unsigned char Argl;
unsigned char Arg2;
unsigned char Exp;
} ByByte;
} Foo;

Foo.FPNum = 3.14159;

Exponent = Foo.ByByte.Exp - Ox7F;

© 2002 Microchip Technology Taiwan. All Rights Reserved. 148

//floating point access

//argument byte 0 access
//argument byte 1 access
//argument byte 2 access
//exponent byte access
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L

enum »"

S B

o BHF KK EFH

B o A3
b F 2,

wulF 3,

© 2002 Microchip Technology Taiwan. All Rights Reserved.

A, (enum)

e Ay e H R g

1\ 7 7

enum def m {Jan=1, Feb, Mar,
Apr, May, Jun,
Jul, Aug, Sep,
Oct, Nov, Dec
} month ;
149 P ——



i * Z) 8 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)

F
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o p18LDC.h % % LCD & #cinfitd] = 2

o A2 38 “pl18LCD_201.c” & ’E “r » Project
38 B P
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g * LCD Sk
¢ Vvoid OpenLCD : # k<LCD

v OpenLCD ( ); (= 1)

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

¢ WriteDataLCD :g - % = 3/LCD
v void WriteDatalCD (unsigned char data)

o WriteCmdLCD : % - ¥ 4] ¢ £ F]LCD
v void WriteCmdLCD (DISP_ON )

o LCD_Set Cursor (unsigned char Y, unsigned char X) :
XA S
v LCD_Set Crusor(1,0); #Cursork = % = 74 — F =%
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