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1 8C452 r:t' B TR

EH*[FE (T

Data Memory Map

El

PC<20:0>
00h __ AccessRAM \ 090n
rrn _ GPR (Bank0) ", 089n
00h 00h
Stack Level 1 GPR (Bank 1) N
: FFh égg'g
Stack Level 31 00h " GpPR (Bank 2) \
gg‘ﬁ 2FFh \
300h
GPR (Bank 3 \
Reset Vector 000h FFh (Bank 3) 3pFn N
\ Access Bank
. . . \
High Priority Interrupt Vector g08h 00h | :A‘E‘E":s_s RAM
. . SFR
Low Priority Interrupt Vector 1 gy, FFh ~
/
On-Chip 00h COOh //
Programming FEn GPR (Bank 12) CFFR 7
00h 7
Zgggg FFh PR (Bank 13) EFF
. 00h  GPR or SFR EO})%
REERIRL FFh (Bank 14) EFFh
1FFFFFh COh . CPROISER . /oom
/
FrFh SFR (Bank 15) F80h
200000h FEFh
3
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Imziégﬂp -jL }j:jﬁgﬁ ‘VTJ -$il
h)

R (RAM Locatio
o i Access Bank| | g = i B g g
® 7 F'Jﬁrjf‘F'F“ S &J“#pragma {udata/idata}”
jff, LA RAMVE] &5

pragma udata [data-qualifier] [sectlon name [=address]]

#pragma idata [data-qualifier] [section-name [=address]]
o |- *r”Fl'fzzﬁiiafF, T “#pragma udata/idata”
A N Fp T | ’ﬂ“fg IRl= 4

#pragma udata/ldata
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Mf{(‘\ #pragma udata
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e #pragma udata [data-qualifier] [section-name [= addr]]
- #pragma udata [xxx] jﬁ&'? }[’:J/[}j\ El’ﬂ‘;ﬁ'f I EILﬁ%ﬂgﬁiﬁjﬁ ;{r:_'Elf‘J b
FFE [T+ #pragma udata™ 2517 g'ﬁ?iﬁﬁ
> udata :F%i{u_’ﬂ'\?’li[f‘, AL (idata® ] IR, R
Option » [data-qualifier] :/@ETIf i+ 2~ ik
° “ﬁccess” ==> 4'#=+ ACCESS Bank [y RAM (0x00-0x7F)
° F 17 ==> 4 EE+ZEACCESS Bank (GPR)
Option > [section-name [= addr]] Zﬁ@QWVE|'EI5J b
° ?ﬁ%section-namg:??GLink\e\rEl?i@%ifElﬁﬁi’[ﬁE{ﬁ{section-
name#t![l - Hl ﬁl?‘i@n@?ﬁlﬁﬁ&mﬂ% ST PR
e i Esection-name: I[PHTpyEHI > 3 I Linkerfiui

A iYsection-namedt ] - L*Eﬁﬁ%@zﬁ#ﬁi
unprotectedih

e =addr: fij\fﬁ{u_’section-nameﬁﬁ T lﬁ{éiﬁjyjﬁ%@%@ﬁiﬁP
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#pragma udata access AccessSection
near unsigned char Temp Code[4];
near unsigned char Rec Data; ﬁfﬁf‘?ﬁ@ﬁﬁ&Am%ﬂhﬂ:
near unsigned char PWM Duty; FIT» FiLinkerf I =3 #H5+ #-
near unsigned char On Flag;

#pragma udata abc=0x100

unsigned char j; $§§~§§~““‘-~__

unsigned char i; o )

unSlgned char e:; _Ffl_“l'l J—kj/ﬁgﬁﬁiGPRH[
b 3-30x 100V RS

unsigned char f;

#pragma udata test <«
unsigned char EE Write Data; —

unsigned char EE Addr; #iE )™ V@it GPRI]! » FiLinkerf |5
unsigned char Send UR; Qfﬁﬁﬁk’ysmmmnmw?ﬁﬁmmﬁﬁﬁﬁ
unsigned char Err; P #ET Bank 2 puf ik

SECTION NAME=test RAM=gpr2
#pragma udata

Microchip Taiwan Update Sept.2010 W401 C18 5775 6
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Name Address Location Storage File
Temp Code 0x000000 data extern D:\WORKSH~1\402\TEST\TEST1.C
Rec_Data 0x000004 data extern D:\WORKSH~1\402\TEST\TEST1.C
PWM Duty 0x000005 data extern D:\WORKSH~1\402\TEST\TEST1.C
On_Flag 0x000006 data extern D:\WORKSH~1\402\TEST\TEST1.C
USART Status 0x000093 data extern ..\pmc\USART\18Cxx\USARTD.C
j 0x000100 data extern D:\WORKSH~1\402\TEST\TEST1.C
i 0x000101 data extern D:\WORKSH~1\402\TEST\TEST1.C
e 0x000102 data extern D:\WORKSH~1\402\TEST\TEST1.C
£ 0x000103 data extern D:\WORKSH~1\402\TEST\TEST1.C
EE Write Data 0x000200 data extern D:\WORKSH~1\402\TEST\TEST1.C
EE Addr 0x000201 data extern D:\WORKSH~1\402\TEST\TEST1.C
Send UR 0x000202 data extern D:\WORKSH~1\402\TEST\TEST1.C
Err 0x000203 data extern D:\WORKSH~1\402\TEST\TEST1.C
PORTADbits 0x000£80 data extern C:\MCC18\SRC\PROC\pl8c452.asm
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e PRSI I
(ro data Locatlon)

o 7| F'Jﬁ'Jf'F'F“ B ,&J“#pragma romdata” &

’si ng re v+ ROMEN i PFI

#pragma romdata [section-name [=address]]
> = Jﬂﬁ‘f PRSEETRYR] - 5] AT - R Y
JIHEe.=

° %[JF' —h'JFF' ;;g, fpj“#pragma romdata” 5
#pragma romdata
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#pragma romdata RomDataSpace=0x400 // Eyégromdata %@%ﬁfﬁF& 0x400
rom unsigned char Arrayl[20]= {O0xOF,O0xOE,0x0D,0x0C,0x0B,0x0A,0x09,0x08,
0x07,0x06,0x05,0x04,0x03,0x02,0x01,0x00};

#pragma romdata // TREEL- ¥ romdata section

unsigned char Count;
unsigned char Array2[20]; // ET?&??W@@?

void main (void)

{
Count = 0x00;
while (Arrayl [Count++]) // ﬁﬁgﬁ?ﬁi =0x00 ?
{
Array2[Count] = Arrayl[Count]; // }I‘?J ROM Bﬁ“ﬁﬂ?ﬁle[ﬁ“ RAM [@’\‘][JFII
}

Microchip Taiwan Update Sept.2010 W401 C18 5775 9
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Section
.cinit

.code PRAGMA.o
.romdata PRAGMA.o
.idata PRAGMA.o i
RomDataSpace
. tmpdata

.udata PRAGMA.o
.idata_ PRAGMA.o
.stack
SFR_UNBANKEDO
SFR_UNBANKEDl

#pragma romdata
3 - 4

=)

Section Info

Type Address
romdata 0x00002a
code 0x000038
romdata 0x0000a6
romdata 0x0000a8
romdata 0x000400
udata 0x000000
udata 0x000080
idata 0x000080
udata 0x000500
udata 0x000£80
udata 0x000fab

T N

program
program
program
program
program
data
data
data
data
data
data

Location Size (Bytes)

0x000002
0x00006e
0x000002
0x000000
0x000010
0x000002
0x000000
0x000000
0x000100
0x000023
0x000055
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Mli:{?cmp i F%A:\: F[ l,_[‘ fl

(code Location
o ﬂ il jr, “#pragma code” ¥ ¢t
=47+ ROMpJ 3

#pragma code [sectlon name [=address]]

> section-namef'l’] rilg_qﬁiﬁl_ﬁgf[upi );r“l /FQXE:L
gﬁr&a.&wﬁw b - (18c452 lkr)

- SRR O i
® #pragma code My Code On = 0x1000

® 7| F'J‘F‘J‘rjf‘F'F“ Flt AJ“#pragma code” Jsad i [
- I EE ILEE

#pragma code

Microchip Taiwan Update Sept.2010 W401 C18 5775 11
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LS. 4 EEPROM %A

o i Ikr #{#! | ¥} Configuration Bits, Device ID *|*|#
EEPROM Elffﬁ’ﬂ:r'jfiﬂi 't (Code Page)

CODEPAGE NAME=config START=0x300000 END=0x30000D PROTECTED
CODEPAGE NAME=devid START=0x3FFFFE END=0x3FFFFF PROTECTED
CODEPAGE NAME=eedata START=0xF00000 END=0xFOOOFF PROTECTED

o frf )¢ EEPROM FIlfii izl (% » i EEPROM
AL TR - &5 PIC18F4520 )

#pragma romdata eedata

rom unsigned char EE_Dara1[ ] = {0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07};
rom unsigned char EE_Data2[ ] = {0x08,0x09,0x0a,0x0b,0x0c,0x0d,0x0e,0x0f};
rom unsigned char EE_Data3[ ] = {'H","i','-",'T","e",'c",'h",0x00,};

rom unsigned int EE_Data4 = 0xAAA0Q,EEdata = 0xAAAZ2;

rom unsigned long EE_Data6 = 0x61626364;

#pragma romdata

Microchip Taiwan Update Sept.2010 W401 C18 5775 12
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e Config. pvitf=tZ+ PIC18F4520.1kr
> CODEPAGE NAME=config START=0x300000 END=0x30000D PROTECTED
> SECTION NAME=CONFIG ROM-=config

° I%{L_ Configuration Bits %wf:% MPLAB IDE #/fi
Help > Topics = Langlfage Tools
-~ PIC18F config Setting ®I[uEife -

FIH|Eafy]:  #pragma config OSC=HS
#pragma config PWRT=0OFF
#pragma config BOREN=OFF
#pragma config WDT=OFF

Microchip Taiwan Update Sept.2010 W401 C18 5775 13
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Configuration Bits P%“?iﬂ

& hlpPIC18ConfigSet

=

s

fo)
BEEE -8 T-8 B8
PEO | =l |

2] PIC18F44J11
7] PIC18F44J50
PIC18F44K20
(7] FIC18F 4510
[?] PIC18F4515
[7] PIC18F 452
(7] PIC18F 4520
[7] PIC18F 4523
[7] PIC18F 4525
[7] FIC18F4533
[7] PICT8F 4550
[7] PIC18F 4553
[?] FIC18F458
[7] FIC18F 4580
[7] FIC18F4585
[7] PIC18F45J10
2] PIC18F 4511
PIC18F45.450
[7] PICT8F45K20
7] PIC18F 4610
[7] PIC18F 4620
[7] FIC18F 4680
[7] PIC18F 4682
[7] PIC18F 4685
2] PIC18F 4611
FIC18F4EJ50

o B o P W] el P P Y

=R

ZIEN

£

L

PIC18F4520 < >

Oscillator Selection bits:

[0S0 = LP LP oscillator

03C = HT XT oscillator

03¢ = HS HS oscillator

03C = RC | External RC oscillator, CLKO function on RAG
|osr = Ee | EC oscillator, CLKO function on RAG

03¢ = ECIOE EC oscillator, port function on RAG

03¢ = HSPLL HS oscillator, PLL enabled (Clock Frequency = 4 x FOSC1)
0OSC = RCIOB  External RC oscillator, port function on RAG

|0SC = INTIOG? Internal oscillator block, port function on RAS and RAT

Internal oscillator block, CLKO function on RAS, port function on

0sC = IMNTIO?
RAT

Fail-Safe Clock Monitor Enable bit:
FCMEM = OFF _FaiI-Safe Clock Maonitor disabled

FCMEH = OMW | Fail-Safe Clock Monitor enabled

Microchip Taiwan Update Sept.2010
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Mﬁ@cmp ,%W ?’7,[[ 5 - 1

o ’?5( “\RTC\W401\Ans5-1\Ex5-1.mcp”

o F[|"|“#pragma” iy R A ORI
/:]*r '}\L—:—IE[\J lj:' il[—‘ .

> LCD_MSG1 #t 7 ROM|1 » i H50x1000

> LCD _MSG2 EJ"f[lﬁE%"El(fb’v’& RAM|1 > &b 4-£5,0x100

> B gpgtly AD_Temp ~ LCD_Temp ~ AD_Result B[/t
7+ Access Bankf/!

> N HEOX2000R e A
® B AR N 0 RS A BURL A AT

> Ex5-1.map & Ex5-1.Ist

> 15 7 Emap T w2

-

Microchip Taiwan Update Sept.2010 W401 C18 5775 15
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o 18F4520% er]xj'[—fﬂl
A==l
> [AfRHAE==>
> 5 [l RTRE
> L

> R pE R ==

18F4520 [| >

J;EJT

&JT‘

NCE]
N

#rp| & %!T
F[JE' P H1HOx0008
PJ Bl P HHOx0018

SRR (2 )

I |

T

[t pl B RESE PR 1 EAR (Flag)
>F 1 B ERE =

> = [uff| @RI T Enablefy Disable

° "F[r','f‘ZﬁPIC18 IR RS
OF A TR

IIE‘{ﬁ‘

% N

L= PIC16F xxx -5

—

[~

FUZL>
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TMROIF Core Interrupts
TMROIE
Other Core
Interrupts - Wakeup

to CPU

TMR1IF D Peripheral
TMR1IE Interrupts Interrupt
to CPU
{ D Vector to 0x0008
Other
Peripheral D GIE
Interrupts

o -

Microchip Taiwan Update Sept.2010 W401 C18 5775 17
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MICROCHIP e o T
—— B =\
Redopal g RS
P INTOIF INTOIE
IF GIEH

Vector to 0x0008

High Priority
Interrupt to CPU

Wakeup to CPU

Low Priority
Interrupt to CPU

:
w

Vector to 0x0018

GIEL

[ - [

Microchip Taiwan Update Sept.2010 W401 C18 5775 18
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Mlc:?cmp Shadow ‘EJF [Ti‘ﬁ%é'
e 18F4520¢ |“Shadow Register”Elfjr%'gfqL ; 'Fj:jj:ﬁiﬁ"]

RS YR

o iy iE Aty
> W > BSR » STATUS [ivix * [ZVTifi1 " [Shadow Register
> AU C retfie FAST

o (5Lt
> W > BSR » STATUS (v /?VH'IEJ[JIU\%TﬁiFE}ﬁT{’ EITHE fid
> F=RYRIET : retfie O

o I Frgpl i C1B FREISI IR B A
GESE
ShE= O FY ] (SRS RS & SN

o ﬂk:tl:lljrm- C FI‘JH [IﬁT’an{l—E“:‘_‘ﬂt F [ﬁ‘FI[ F‘[E[ E%T]Eﬂ_{l fE[
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® F|[" |7l i %ljfﬁ Ti “#pragma code” %4_@@
—Lf[‘-_.@ﬂlﬁﬁ‘[ £i P F=0x0008 - _“}[—Jﬂﬁ‘] EETEN »fFI\I:[
Fl TR
Q%UF'JHJ =3k ] “#pragma interrupt” < F \‘IJ
m@m@ Bt 4%{[ RS (S [ f
19 > fgailah E'F“Elm Hretfie FAST[q!%
#pragma interrupt func-name save=symbol list
> func-name ﬁ Fi@HI%ﬁW"%%?U %
> save= symbol list: 7 f[I8P§7H= 1 - i
(W puidgle([9]: save= FSRO, PRODL)

\\‘:r'

Microchip Taiwan Update Sept.2010 W401 C18 5775 20
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(/ P rr ., —a ~T »
MQHIP 'IJ I;i'{il,lzl ['%I-rﬁg"_}‘t

#pragma code hi_ vector=0x0008 // ??%}h%%&{‘%ﬁ
void isr high code (void)

{
_asm . EI FI [Jﬁﬂv\rl oy _;[I‘JFJ“ > 3@%?1
gotZ isr high rﬂﬁ@ﬂjf[@rﬁwﬂ = (isr_high)
endasm
}

#pragma code

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

//* Function: isr high(void) *
//* - Received a serial data from RS-232 *
//* - Save the received data to Rec Data *

//************************************************
#pragma interrupt isr high
void isr high(void) ™
{

Rec Data=ReadUSART() ;

PORTD=Rec Data; > > [1#PRFFES (isr_high)

}
#pragma code

~/

Microchip Taiwan Update Sept.2010 W401 C18 *??J 7 A 21
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—
(T

1= R RS IJFL.» Ll (L H

IHJ@ %ﬁlEJ—‘ # F I—J-é‘E/FlgL:L[;Q ’ leg‘"l"

mm—wﬂreu [USARTHE [543 )
?Sf}[lgnﬁidf@p Jr%}‘—h RCONDbits.IPEN=1;

2. |%ﬂLUSARTp ngsrtfﬁ [B-AgE: IPR1bits.RCIP=1;

3. enable USARTRHYH 5| 18 PIE1bits.RCIE=1;

4. l;S‘“*Jﬁ PR [ 18T INTCONDits.GIEH=1;

,—'\—I—l‘r

o FAY[ l"gﬁmﬁijrl%ﬁ_;

Microchip Taiwan Update Sept.2010 W401 C18 5775 22
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® 7|[=|“#pragma code” s & (K B A 18] E
b 4-=0x0018 » }["’#LFF\] PR B @H
%Hj AT

° %[J”J“#pragma interruptlow” s -t 1FEr el (X

#pragma interruptlow func-name save=symbol list
> func-name : [REAAE IBHRITFE T

> save= symbol list: T}Hl%ﬂﬁﬁ"%@;\‘ﬂ[  JETR (R POABE
(¥]: save= FSRO, PRODL)

Microchip Taiwan Update Sept.2010 W401 C18 5775 23
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o | IE ik [EER

o [l e P J%@(?—JJD“ volatile f JEI

Ji 0] Local B¢ 415

| 1R

.~%ﬁmﬁw’7@ﬁ*PW“@’ﬂ”V
& Flag &= A=

Jml

'}jEJ

O

ol lﬁff@rﬁ G ol i S Y 3 s RAVIED
A ﬂj‘ﬁﬁ ffl1 7 1%] tmpdata 35
E F[ FEI = AN iFLL Memory

Microchip Taiwan Update Sept.2010 W401 C18 5775 24
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o 1 fii tmpdata v = A= F 1@ R

® Fr{ypy C18 rAAEI I~ tmpdata - QB[HS[P Fl 1A =0
g |EI}LJP£' |~E1 v tmpdata 5Tl 2 TERE R E)

o Z/DE/JHIE‘*’T%“‘* PN ii’}é ur—bﬁl 3{\ @F' Fmpdata
Mok I B e Tty 2O T o e s

#pragma interrupt isr nosave=section(".tmpdata")
void isr (void)

{
}

Microchip Taiwan Update Sept.2010 W401 C18 5775 25
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® F';:FJ’FIQ% “\RTC\W401\Ans5-2\Ex5-2.mcp”
° }[ij’TimerZF%%—_'%Hl%@;?

> 218mS 18— %
o LEDRI[A96mMSn| = F27bit | [ 7 F2 7 bit

o LEDEIHH = ~ T/ F2p(E9/T)

2 B R main( )FRERT IRE
M= optimize f‘%’éf‘@%’(ﬁ PEL BRI R ?

Microchip Taiwan Update Sept.2010 W401 C18 5775 26
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"I‘T‘/Ji[%llﬁ’é@ ’*‘%‘EF'J *m[a[,wfﬁﬁggpjﬁg—f
o [ SRR HVRT HIEYR
e 8-bit or 9-bit E‘ﬁﬁiﬁ;c
o BT iviusk ik & 9y
o = HHS @ 40MHz

{ E}Lﬁiﬁ%M baud MA
> ZHF AT [Sf$i-625K baudgh i if5i-42.5M baud

o L i% O-bit 4 FH VR 102 it

—

Microchip Taiwan Update Sept.2010 W401 C18 5775 27
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TXD8 TXEN SYNC
SREN CSRC
CREN
Interrupt
—

RC6/TX/CK

4—. RC7/RX/DT

TO RC6, RC7

ADDEN I/0O Port Logic

Baud Rate

_. Clock
—
RCIE - Tey

Microchip Taiwan Update Sept.2010 W401 C18 5775
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e TXIF & TRMT FVED =
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o HIITXREGHYZVR| H:FEIE[ TSR -
TXREG) 21 [ TXIF = 1
o [HIITSREVEYR[ Y[ EuE ]

TMRT =1
® IEE%TXREGF‘J'JE& k _HvIEﬁTMRT

£ 2 FY(TMRT=1) - E‘IJT*‘WH
12 ANEEEITSR » a2
f » [AIFTXIF = 1
o TXIFRLF BRIfIE | > AIfIUSART
HTXF I%’%ﬂﬁrﬁg ﬁfj 1U(TXIE=0)
o [II'] R e AI{ERR A
TXIF ) E=TMRT i f

J

M

RC6/TX/CK

Microchip Taiwan Update Sept.2010 W401 C18 5775
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Moo RCIFHVE [
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® RSR £~ [[##2 5 » 1[58-bits
Ffl1jIEvE = start & stop bit.
o BUSTOpIIRE B 2
RCREG FIFO i”?}[?]r%%_' RCIF
o (BT F— IR FIFOF| 15 ¥t
e T R
s 5 HI5G ILJT;\P*[F?-FH‘H i+ 37
= ORBS JJIfFOHI
° *EI[TJ;RE‘FlFO{“:J"E YR o B S8
EEF SV Ay i SR g
%’5& E'.a » 537 A&FIFOR J*h[v[%’j
el =Nl 4

.
e )

—

RC7/RX/DT

e —X

ADDEN

2 deep FIFO

Microchip Taiwan Update Sept.2010 W401 C18 5775
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Regional Training
Centers

N
i

® USARTEJJF@[H%EAC#VA:E'
» C:\MCC18\src\pmc_common\USART

® OpenUSART : JFISH F%*—USARTFIJ Euk
® BusyUSART : J[=¢ :ﬁﬁﬁ:“ L] 12

® putsUSART : {$RAMF] I?EEVEJ"H | SRR
® putrsUSART : '@ROMHI?EEVQ"H@? iR
® ReadUSART : %gVﬁ?L['SfEl@?ﬁ*i[ (Byte)

® WriteUSART : [Ei2— {fevk| (Byte)

Microchip Taiwan Update Sept.2010 W401 C18 5775 31
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mesoce {1 X' | USART FYEFEERI(— )
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e OpenUSART : Fﬁj?sfj"’rr%}‘?\%USARTF[fjj Croe

void OpenUSART (unsigned char conﬁg , char SPBRG)
> configf| 1HY T F T usart Wi % Fl 1

® USART TX INT OFF == PIElb:Lts TXIE=0;

® USART RX INT ON == PIElbits.RCIE=1;

® USART ASYNCH MODE == TXASTAbits.SYNC=0;

® USART EIGHT BIT == TXSTAbits.TX9=0;

RCSTAbits.RX9=0;
® USART CONT RX == RCSTAbits.CREN=1;
® USART BRGH HIGH == TXSTAbits.BRGH=1;

> DIy ok o et IS USART
® RCSTAbits.SPEN=1; F TXSTAbits.TXEN=1;
> fl l%@j@ﬂ@
® RCONbits.IPEN=1 IPR1bits.RCIP=1;
> SPBRG =103 : jii¢ é@ g 2E=EEL9600 bps
e fosc / [(SPBRG+1)*16]= 16MHz / [(103+1)*16] = 9615bps (+0.16%)

Microchip Taiwan Update Sept.2010 W401 C18 5775 32
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e char ReadUSART (void): FZVE |5 ¥R (Byte)
> ReadUSART ’ﬁ F IRCREG-‘?’TT% oS FHFEIVE IR
{7]: Rec_Buff = ReadUSART();
e void WriteUSART (char data): [H:3=— [F=rE (Byte)
> JFf data B ?UTXREGHFTT@ an 7 B RS
[7: WritetUSART(‘A’) ==> 3= A F'
WriteUSART( \n’ ) ==> 31:2 0x0A (B15374)
® char BusyUSART(void) : ?E[J%a‘éﬁ“éii_?\, fesLr] 12
(7] while (BusyUSART()); // TXREG busy?
writetUSART(A’) /] §EE A F TR

33
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Lo (17| USART [FHErR (S )

Regional Training
Centers

=L

® putsUSART : @RAMF[I?E_?V&’F[I@’, S
void putsUSART ( char *dptr)
B ‘FTFT[EI\TF' VERRr S R Iﬁ?ﬁ[ IRAME e
(Pomter) A HYE R &g o 4
> @éﬂ"ﬂ i £[ 0x00 (null character)
® putrsUSART : @ROMHI?E_?VEJ"F[B?@“EL’_‘_HE
vold putrsUSART ( const rom char *dptr)
Hy F:%Ejr@?ﬁ@fifﬁ\%u\ Rl f[EfROMEIfJ?F}?FQ (Pointer)

[7]:  const rom char Msg0[ ]=*“Hello Word!”;
putrsUSART(Msg0);

34
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» -
Mlc:c?cmp Iﬁl El JT\;—' M Fl\ rljﬁk

Regional Training
Centers

_h

o [NFl&5= r?c:rjr ‘F'\('[L'n; J’EJ RS-232 fr =i
e USB to RS-232 HELRE ASUEN P T
ri%m;l EERES™ o $5U1 USB Aty
Port
> T N B(%‘['F.‘L‘o@]%%‘—COI\/IS

D'.
BEE Ty fEoD  ERAAED
&g 2
BEFFIEREHESIZR »
e oM FILPT)

Fifltel(R)An Management Technelogy - SOL (COM3)
JP olific USE-to-Serial Comm Fort (COMI)

+- ) BEREEMEEEE
S L b
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r —
U~ IS ST S
Mlcég:l-up = \_\jé‘_[m&}ﬂ

Regional Training F

Centers Ig[ E JE ;_:?FJ ;I\ IJ I%%&*

- it J%@,:v > i
> :)'%‘EJ?T “%m A3 r'ﬂ&‘ 2

= p B VT-100 [ EEETD... J

:Fliﬁ = HE HENC: | TEED o)

Eaf A RIS - HABH A R B ARIRETES -
EISE): iz ]

EEAAIBE: 2000000 |
g nRa: ([coMs ) v

AT IV ERERGER) EERU)
2. S ICREERER)

:t,—,"

st RS >

“
-

=0 CoM5 AR

EEENE |

S BRI TE):
ZRTED: |8 v]
FlREe: = v
EiEE: |1 <
rRENE: &= v]

| EEgESER |

[ e [ ®mE

C @ [ &8 ] =fe

ErhEREs | ANSIW 0600 S11-1 ) O LS [ L0 B = B =<
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m

MicrocHIP ,%W ?’7,[[ 5 '3

Regional Training

Centers

]
i

2 ARTC\W401\Ans5-3\Ex5-3.mcp”

‘USART
@ 9600,N,8, 1
° Hl%ﬁ%‘i Disable TxD > Enable High Priority for RxD

+ fl1“MPLAB-C18 Workshop” E[s:i#$4f
A/D BB E | PWM2 ﬂ-rﬂ[ LED j7%
ﬂtf‘fﬁﬁ!“ﬁ “p” (] F3) LED E=i » T ig:53 fr'ﬂﬁs”*ﬂE SHilE

—)

f

AHRSTE“s” (7] ) LED i » 7 A3 HRpSRE S -

ASEEF T (7] F) @V R I > e &
F™J SCIIIimf‘ff.}Jlsa&%;ﬁ :
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M

MICROCHIP

1. MPLAB-C18}}?

2. MSSPA== P CRIHrE
3. F% I°C EEPROM



MICROCHIP J EJZi.‘—( C1 8 F}‘[E, l{”ﬁ[

Regional Training
Centers

® [N+ I PR R R Y A

[ *ygl ,p rsbj:é 1@5;&’@1{&5{%@9?&%’*[&%
%ﬂ o TR Tl
At Jprr;wz
e =¥ C:\MCC18\doc\hlpC18Lib.chm
e LIB #t% "+ C:\MCC18\LIB
o LIB FUitdt 3
» Peripheral “C:\MCC18\src\pmc_common”
> Eld “C:AMCC18\src\traditional\xxxx”

Microchip Taiwan Update Sept.2010 W401 C18 5775
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UL

Mﬁ@cmp C1 8 F}‘I

Regional Training
Centers

RV T A

o TEIEE ¥ e E - Hardware Peripheral Lib.
o I3 FrErH - Software Peripheral Lib.
e [EYETHEVE) - General Software Library

e H=rrErEI - Math Library

o [ I IHViF B - Your Library
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N T L

L TR R

Hardware Peripheral Library

»> A/D Converter Functions
» Input Capture Functions
> [2C™ Functions

> [/O Port Functions

> Microwire™ Functions
» Pulse Wide Modulation (PWM) Functions
» Reset Functions

> SPI™ Functions

» Timer Functions

> USART Functions

> ..
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N T L

e L T S Jd s
MQHP FJ‘& ?El/lj\_ EJF}’I (’El

Software Peripheral Library

» External LCD Functions

> Software I°C Functions (I/O Emulation)

» Software SPI Functions (I/O Emulation)

» Software UART Functions (I/O Emulation)
» External CAN2510 Functions

e (O U i e RS R
m“LF[ JE%}JE,F , ,jﬁgﬂ F' —?f[l 15

== /O]

l—_r
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m

Regional Training

Centers

e

General Software Library

® 7 5T FHEFE

Character Classification Functions

o ¥ I G

Number and Text Conversion Functions

® JETHEC

Delay Functions

o = ﬁﬁiﬁaﬂu f Rt
Kllemory and String Manipulation Functions
o FREEIEIFEr
Reset Functions

® ST iR

Character Output Functions

Microchip Taiwan Update Sept.2010 W401 C18 5775
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"L

N

Wﬁl

raies

Regional Training
Centers at

e 32-bit )5 %@(Qﬁ?ﬁfil

32-bit Floating Point Math Libraries

o ANSI C fEHegr S B

C Standard Math Libraries & Functions
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ﬂ{?

v Vs
MICROCHIP \f% _Jj\' |
Regional Training AN —5

Centers :_J',_-j—:u 7»-} I:_‘_’J'F’j:(—‘ )
@ isalnum( ): unsigned char isalnum (unsigned char Data)
> 7&%%‘@5{77 S LF\, BV RIS (ALZ > a.z > 0.9)

N T L

@ isalpha()
> ﬁﬁg‘[ FET_‘ o fQL_F\, BRI (A..Z or a..7)

® iscntrl()

> bt A )EQL_F\, F@Eﬁ]ﬂﬂﬁ (0x00..0x1F or 0x7F)
® isdigit()

> bt A fQL_F\, FRRlet (0 0..9)

o isxdigit()
- W AT R R IR 0.9 ALF a.)

45
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R
MQHIP ;[:Q ‘}fi’ JEE

wIII L

g

HZ1E= ()

Regional Training

Centers :_J" _-7—:'-1 7 J

@ isprint()
> A AR R IIHLY 95 (0x20..0X TE)

@ isspace( )

> ﬁﬁﬁ‘ l_‘ TRl A B 1T
CC ¢C “\t,, T B ’ ,’\IJ’ CR ; ,7\n77 j{z; _I ’ 6¢\f7 form feed ’ ,,\V,,
Vertlcaftab

® tolower( )

- - SRS L

® toupper()
> SR~ RS g A e s
@ isgraph( ), islower(), ispunct(), isupper()

46
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UL

"X TN ’
MQHIP ’|7,r\ -\—‘[:F | (?I
()

B == PRy

® atob():
> ARG g g 81 T e SR
> [J7]: ©“100”--> 0x64 » 7255”-->0xFF
> 7?-1287-->0x80 » 7’-2”-->0xFE

® atoi()
> ARG g IS 16 5 i e e
> [7]: “10007--> 0x03E8=1000 > ”-1000”-->0xFC18=-1000

® atol()
> TR E AR g 32 0 S e BRI R
> {7]: “1234567890”--> 0x0499602D2
> “-1234567890”--> 0xB669FD2E
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e -

MICROCHIP > 1

V4
I
By 3»*p@§@¢gg,’j:1jﬁ:(: )

® btoa()
> 8 T E | SRR B Bl s EH AR E] A A
> (5] 0x80 -->"-128” > 100-->"100" » 199-->"-57”

UL

® itoa()

> }[?]/ 1 6 I,j:, 7_:U ?J n b‘f‘ E?ﬁ:@\l@gﬁ'ﬂ' H [[ I& #include <pl8c452.h>

ﬁ?ﬂ}‘ﬁ@ }‘F}?UFILJ b k- #include <stdlib.h>

> {7]: 0x1000-->"4096” » 1000->"1000" ..
® ltoa( ) int code=-1000;

> }lj32 ',j:' 7_:'-* ?J %@?@E\'Eggﬁ) void main (void)

el s s E T {
H l[ 1% = 2 UEF‘FI)FQEF‘FP UF[ J r;f‘ i_—[‘[_‘ itoa (code, string) ;

while (1) ;
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UL

L. e
Bp 2 R (S )
e rand() :& % 0-32767 [VF HY
e srand() :i& * RV B
o atof( ) G [y PR
e tolower( ) i~ 7 JEELRY S FEpYSS
e toupper() .}H~ SR ALV N NS g

e ultoa( ) ;321 7 S SPRERIEY B Fl i 7 E[H
(B TES [ g b
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)

MICROCHIP )[‘E \\E jj»‘ "

Regional Training E‘\ —f )I: l I
1T g

Centers ey
i Tﬁj Ju

1L

® DelaylTCY() : 373 [ Tey

® Delayl0TCY() : y53& [[& 10 Tey

® Delayl0TCYx( ) : #7310 Tcy pY [ﬁglr

® Delayl00TCYx( ) : 9=3%100 Tcey HY FFF[QJ(
® DelaylKTCYx() : =32 1K Tey iU {55

® Delayl0KTCYx() : #73% 10K Tcy pY []FF@J(

Tey RLIGMCUS 4 #0i7 O3] - |
AMHzFJ % ?ﬁ‘ﬁ"{‘cy=4MHZ/4=1 uS
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UL

MICROCHIP S 13 [

Re Ceonters ::E FEI;D_J H IIF' e
® fﬁﬁﬁfﬁ?ﬁ@f’?ﬁ'}””p\u H"F"JH?T

> RAM #I RAM F:i
® memcmp (const void *bufl,const void buf2, mem_size)
> ROM #[I ROM FHfig

® memcmppgm (const rom void *bufl,const rom void buf2, mem_size)

> ROM FI RAM F=it

® memcmppgm2ram (const rom void *bufl,const void buf2, mem_size)

> RAM A ROM ik

® memcmpram2pgm (const void *bufl,const rom void buf2, mem_size)

bufl: fol YIS EH - buf2: BEERE AP £2
mem_size: Kﬁl\f‘/ﬂfll £ 2% [Hbytefel R

[ i1 <O (bufl<buf2) , ==0 (bufl=buf2) , >0 (bufl>buf2)

Microchip Taiwan Update Sept.2010 W401 C18 5775 51



m

Mllcnom_-u_p 7[‘7% EE}‘ %,' v I
o ot FZ—IEI'[%\FE%[IEJ"H ARSI

o strepy() : HISIF Fli(HAE BIRE R (=)

e stremp( ) : Pty fl (E RN IRS
o strcat() : K~ J il -’J[@UM— 3l

e strchr() : &5 f[ HlElfJifFﬁgﬂ"%

e strien() : [n'{&3~ fl&:'%@

o striwr() : 3" FIyl o Hias L B

o strupr() R HIFIIFY ] FresEL Ay

Microchip Taiwan Update Sept.2010 W401 C18 5775
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m

MicRocHIP _iJ EIJIE’KJE -|7§,\ EFF[ J
Regional Training
" e FEPIC HOZ1 AR YR 4 7 C18 R R
o ENEVIIE N EEAT p18f4520.h fifipuE
E g2 $5 (T3
Nop() #i= -~ [l NOP f¢43
CIrwdt() 72 Watch-Dog Timer
Sleep( ) #.7 SLEEPS, ﬁ 387 E RS
Reset() £ RESETH; ) - fMCUEI fi/
Rlcf(Var) }I—]Var‘ﬁ“f*’ b e B - '[F[J} h=§El (C<--B7<--B6....... B0<--C)
Rinef(Var) [ Varfji| % 52il(T #3529 (B7<-B6....... B0<--0)
Rrcf(Var) K VarssiE& & i &7 52 (C-->B7-->B6:- - B1-->B0-->C)
Rrncf(Var) [ Var[f 7 5287 Fﬁ#& i+ H=BE)  (0-->B7-->B6......B1-->B0)
Swapf(Var)  [KjVarf ~ (X4 7 T 31
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Mlitf:{?cmp [FH‘ L /” AEJ[Q—&( )

“ees"Master Synchronous Serial Port (MSSP)
B2 [BRESPIEY IPC pyfEfgi=t U~
@SPI (Serial Peripheral Interface) 5=\
> FV@T:D I%@}'%ﬂ—_
> ﬁﬁq@ﬁ« (@ 40 MHz) :

° Master 10.0 Mbps
O Slave 4.29 Mbps

- iR (R SRR PR clock) B (A
> S RS [0 Microwire™ {1 Motorola SPI
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7 ,
Mlc:c?cmp SPI ﬂf- J iF.:L[IEﬁI

Regional Training
Centers

SDO: Serial Data Output < > Internal

SDI: Serial Data Input Read ﬁ i_/g— wiite  data bus
SCK: Serial Clock SSPBUF ]
SS: Slave Select ﬁ ﬂ
soi <] I—LT o SSPSR ——
i A
SDO g /‘ bit0 ‘
Shift
clock

Select

|))’ Timer2 ou
~

SS \‘\LI
Edge |

2

Prescaler
4, 16, 64 Tey

E—

SCK |

Master Mode: SCK is the clock output pin

Data to TX/RX in SSPSR
TRISC<3>
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UL

Mlit::{?cmp S P I F}‘[

Regional Training
Centers

Rl

® OpenSPI() g7l SPIT [Hfgi=

i
® DataRdySPI() Ly #5570 ¥H] 7 SSPBUFHT 7 2
® octsSPI( ) FESPIIIV- 7 fl}
® putsSPI( ) Hi— 9 ESPI

® ReadSPI() (SPIFTV—- 7
® WriteSPI( ) Tﬂj,— et ?USPI
® CloseSPI( ) EFEJFJ{‘%J SPI /i [

FERE! SPI IERIPHR (B 2 i B 42 PTI%EEJ

“C:\MCC18\doc\periph-lib\SPI.ht
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- 4 RIS S SR .
B Fil ¥ FIISER( )
e Master Synchronous Serial Port
(MSSP)

® I12C (Inter-Integrated Circuit) 5=\
> AR - LA IS RO

® Master Mode
® Multi-master Mode

® Slave Mode
> L ¥ 7-bit ﬁ9 10-bit i HHEI=
> (HR % :100kHz - 400kHz - 1 MHz
> PR M i (General call) 51> ““address=0x00"

Microchip Taiwan Update Sept.2010 W401 C18 5775
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Regional Training
Centers

4 .
Lo I2C Master f£i=4 iFan%ﬁ'

SSPM3:SSPMO

Internal
< > data bus SSPADD<6:0>
Read ﬁ i\é‘ Write u
SSPBUF Baud
rate
SDA ﬁ U Shift generator
A
SDA in clock
L ¢ -
= SSPSR —(| 8|
F— § MSB LSB -I S|
| 2| ¢ B S| 3
2 . ; Yam = | s
o Start bit, Stop bit ( —3 * £l
_% Acknowledge b= 2|s
SCL 9 Generate - 5 | ©
[&) ~ o
> 1
| |
! |
= » Start bit detect, —>
: < Stop bit detect,
SCLin »| Wirite collision detect [ Set/Reset, S, P, WCOL (SSPSTAT)
— > Clock Arbitration Set SSPIF, BCLIF
Bus Collision e mEuen T Reset ACKSTAT, PEN (SSPCON2)
end of XMIT/RCV
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7 o
Lo I2C Slave 8zt iFan%ﬁ'

Regional Training
Centers

Internal
data bus

Write

RC3/SCL N

RC4/SDA *

MSB

e -
o
T |-

Addr Match

Set, Reset S, P bits
(SSPSTAT Reg)
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Mf@ |2C Start Condition [ &~

Regional Training
Centers

® Bus Ready : SDAAISCL=; F , r:[jHlEj]‘:
= ﬂ&p JF' ’ rj;SCLt:r,Hlﬁnij | b ¥E FRvES

> (ﬁ?\ 1" Start & Stop % It)
e Start : 7+ SCLELHi > SDAE'IHi@LOWEﬁ

SSPCON2bits.SEN=1 (FI:1% 4 START 55%)

— SEN lJF%“&START[ SRR I&ﬁgl‘ﬁﬁﬁét

A

\ 4 -

SDA

y

A

JHFHRIpS SSPBUF 7%

s / 1st Bit X 2nd Bit

|
|
|
SCL :
L

S

|
I
|
|
|
J
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Mf{(‘\ I2C Restart Condition [ 5~

Regional Training
Centers

~

° Restart T‘i 51wtk 7 (ACK) [ES A T
Topéaﬂgq% ESCL?[ISDA
f S Hife b 5T | % & STARTFHBE

>§‘
Ay
r‘
Ef)

RSEN ¢ 7 riSTART|r=5'FT§Z &

SDA=SCL =1 S FIFEIR S O
SSPCON2bits.RSEN=1 _I ‘

~
SDA L\ / 1st Bit X
| |
ﬁ“)“ﬂﬁ”‘fﬁﬁ LR [&t;«ﬁ-ﬁ" | o - Bt
11 [ i : h;lj‘%*[ﬁ; SSPBUF P
/\ /L
SCL / L

Sr = Restart
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B 2C ACK [

Regional Training
Centers

B Slave [/ Master | J’F@'%{L'%’ IEE( 1 Ty e R
> NI A T
> & UL*FE? el
> Slave[[i BEACK 72 > 0 FF ST » TR
B Masterf’ ' |54 SSPCON2bits. ACKSTAT]"| +"
Slave[riI YA K#I{FJ,}E

A —Ea

O Master[fl'i%Slave[ It~ Slavergigl [Hix= e R
> Master[fEEACK S v » 0F1- 25581 [BLE - Tl B
B Masterfi’ '] 2 SSPCON2bits. ACKDTF | ’?SI‘E*J
SSPCON2bits. ACKEN fif 7 s iﬂ%A iSlave

Microchip Taiwan Update Sept.2010 W401 C18 5775 62



(/ .
MQHIP |2C ACK[':IITQ?_“E&TIE:A E{:’,

Regional Training
Centers

® 2 SSPCON2bits. ACKDT

» =0 Acknowledge , =1 Not Acknowledge

® & SSPCON2bits. ACKEN =1 ['[F¥HACKY {132

Acknowledge sequence starts here
Write to SSPCON2 ACKEN F1EuER=LE 0
ACKDT =0, ACKEN =1

SDA X Do \ AcK
L o N G
SSPIF | :_|
U BISSPIFG U spppmmsserreo
E’lgﬁr.%t.@ 1 (1%
TR SSPIF=0 —  ACKIBiZH BISSPIF(y

IR 1 (1)
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Mf@ I°C Stop Condition 5~

Regional Training
Centers

~

o it & 1,50 : SSPCON2bits.PEN=1
® Master E'J?F;Eﬁ'f A VVECRY SR T

SSPCON2bits.PEN=1 ——

—&

BY el 75 T g HRR R T

SDA E| F#|Z[Hi
PEN 5 F IEs 5, 0

SDA 7ok \

SCL \

/ |

|

SDAF‘T At Low

:/i

L pJd

T— SCL *_H#] Z[ Hi

Microchip Taiwan Update Sept.2010

W401 C18 577"
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Lo 12C EEPROM £ 7 5 i

Regional Training
Centers

Vce
10K
1k bits EEPROM
PIC18C452 — S
SDA SDA Serial
® EEPROM

A2 A1 AO
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MZZ:{?CHP 24LCOZB %J» j: E:-‘ Ei:)' I

Regional Training

Centers .‘
e S | | SLAVE ADPRESS | R/V»1 A
ST~ fWitfl Byte |S| | SLAVEADDRESS
o [+ To [x[x[
S 1A= B pd
Master i<t f55% ¢ CONTROL WORD ®» CONTROL o w
> BYTE ADDRESS » BYTE > 3
A _ erererer————— S« T .. O_U
o =
I FTTTTTI HEEEEER
FEESFIVH R SDA S 5
I I
Slave [F[“]EI’E_:E*‘ g c>’ g ”"0. ........................ ””
T = = x DATA
=TS BYTE ADDRESS DATA 5
o T T . e ———— . e ———— . O
HEEEEER HEEEEER
e H ‘ ‘ \ P
F]J AINTEARNEN I
- > > >
Slave [Fl”]f;%lﬁ% ; 2 g
W401 C18 ) 7"l 66
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UL

Mﬁ@cmp I 2 C E}‘I

Regional Training

FRIS % IR

o C18 it 48 I2C FUFHErH E| 53 By
o (0B AR 1PC R H
1 -

o Y # puSREER 2
> C:\MCC18\doc\periph-lib\I2C.htm [rfii % Fi

> PIC18F4520 f:Lghe 12C_v1 EI'UP%%—;

= (I : BTRL Openl2C( ) Jp | = 78 » B [3i— i} RLI-97
» Openl2C( ), Openl2C1( ), Openl2C2()

67
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.. I2C Serial EEPROM fj5H;

Regional Training

conters " 1 12C EEPROM B3l [ 24LC00 ~ 24L.C16 95 [ {1 ®

241L.C32 (#) '] {97 (F fHF 1773 Fy 16-bit Address [UFH

e EEByteWrite ( ﬂﬁjﬂﬁ, b g B EUERR )

—_—

> JFf~ Bytefe R f A v Ik

® EECurrentAddRead ( Eﬁjﬂ@% )
- TV 1) - R

e EEPageWrite ( #_erjﬂ D0 i B RN FIGJTFI@ )
> }lﬁﬁ :—J"f[l[ﬁj?ﬁﬁi{gﬂ@ R Ul Tl ?Uﬂ"ﬂ i N (null)

e EEAckPolling ( ﬂﬁﬂ 5)
> K% EEPROM ~ (S

e EERandomRead ( ﬂﬁﬂﬁ% » B
- AV g TR

e EESequentialRead ( ﬂ@ﬂﬁl% > b ?ﬁﬁlﬁ'#ﬁlﬁliﬁ% =)

- RV PR E T A EORAMA -
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"X , . :
L 24L0xx i ks

- o S
Regional Training

Centers

e APP001 53" - J8 (=%, 12C EEPROM
Device Address [t

® [0 IR J8 = [ 4Rt
> A0, A1 K A2 BT Low
» 24LCO2B 55~ & HIRLI% | (=11
> 24LC32A i5= & HlIRLE | (=5 fi
%:: gl,j%ﬁﬁl] [ﬂ&bi EXNAN[E BP [Bb o ffliEE
*ITHFE ST —‘FE i 471 Data Sheet

e J10 &7 (1&2 3&4) > 1¥:f] 12C bus |
24L.C02B i~ SCL & SDA ]
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S APP001 I2C s

Regional Training

centers e APP001 #y=" %y l'[ﬁ'i”"?ff'ﬁfl@ 1°C 7 {F
> 24LC02B & TC74-A7 153 BHES
> W% 12C Slave Address 1~ £ T ﬁfgﬁa

EP1
4 TE V&:}c
|D-—-mm‘=rmu:ur-—-oo| T11
é s VoD 3
= 50 HOLD =
e Z4LC A0 P E SC;? 5
ZALE_AL Z
b " 25LCE40-IF
SPI EEPROM
COH11
|D5§ . SDI/ 3D
& SCH/SCL
; o I ) iy i
) —
» 3 W —
PCRISCI Pt BAE/SS Voo U1z
i
o
il 8 - e lz4Lc 20 1
7 e i 2z4Lc_ a1 3
HEADEE 5 & scr. W Fz4LC az §
P et 3 D4 GHD . pr
; - i 24LC024/F 4
5 = 3 GED I2C EEPROM \\/
+ o+ &
z = 8 GHD
—— Slave Select
if
10 Heebdy Lo el
: + + = o
[ 3 4\
= : : g ] T sCL :
\ 7 + + E / — 4 3
CONZAR TCT4A7-50VCT
|12C Enable Connector T2€ Temperature Semsor GHD

Microchip Taiwan Update Sept.2010 W401 C18 5775 70



Wi 41 6-1 (72 24LC02B)

Regional Training

° F'ﬁJE%”\RTC\W4o1\An36-1 \Ex6-1 .mcp”

e ||| EEPROM [ Ea 35 (= 24LCO2B [UF
> PIC18F4520~ [=7 Masterf5. ="
> @}— Fosc/4/(SSPADD+1) ; 16MHz /4 / (39 + 1 ) = 100KHz

o A" IRESHSE * = DAfid 2 |“Enter i
Sl 177‘* f6 gt - G
- A AR R e
> vglﬁﬂ? v DS 4 ([Higed” > P Enter’Z 3%
J * I@qﬁj 73 k EEPROMHI > TR — S R -
[ null”l" | ITF' F[l[pwﬁf a%li[F[r—l‘ﬁ[—thxOOOO
® L ﬁ]a’j‘ F Ay ix 0 | EEPROM 3V * Jﬂ"ﬂﬁ
T EEm T LCD pﬁfj‘ﬁ
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Lo E] 61A 73V 24LC32A)

Regional Training

#EJ?S,‘”\RTC\W4O1 \Ans6-1a\Ex6-1a.mcp”
e 24LC32A £, 32K bits fIAE! > CF;Z,T'4K
Bytes [ivih s g
> 0x0000 ~ OxOFFF ﬁAO ~ A11
e 77I'] Address %T'FZ;I Hi-Byte + Low-Byte

o S
Bus Activity T S
Master A Control Address Address T
R Byte High Byte Low Byte Data 0O
T A N 7 - N - N - ~ P
SDA Line Il ol1 C'%ﬁ‘ﬁ‘c:‘ e H
Bus Activity K K K K

% = “don’t care” bit
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ﬁ’{y - ,
Micrachie 24 L Cx X ACk F:EFF_I‘J IET\]EU

Regional Training
Centers

® 24LCxx +H EJJfF i1 ¥
[fl'réACK|FI5F(ACK— )

° I'ET?EIJACKI%E’?‘?F‘@ sl
AL S~ O
#

o Y[ el LR f{IR]
Ack!'[3H=E jf\' [
EEPROM i — (iEH[%=
o Fllﬁi}’r PHEARL Ry

Ack=0
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«/ I
MQHIP IZC MaSter Ij‘“ A

Regional Training

TR fOpg -

1_ SEN=0 W
1 l; X A6} A5\ A4) A3 A2X A1\ l l

«

» l/D?XDG ps{D4Y D3{D2XD1\D0) \ /

SDA

SCL N
“ J
SSPIF - ' - :
BF - : :
A_ « AL

SEN W

o LAt iti a

er start condition SEN cleared by hardware

PEN R
After stop condition PEN cleared by hardware —

1 HORL kLS (g (e 5 - SSPIF # ﬁ?ﬁz?tﬁn ?

'I
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m

MICROCHIP IZC E}Al 7 ‘,Z_’g [
» Openl2C() l%{u_ 12C fu {EflsL
> DataRdyl2C( ) ﬂ? | IR 7 SSPBUF ?
> Startl2C( ) & -+ Startljyﬁb
> Stopl2C() & Stop SE
> |dlel2C() TR 1 ]| Bus |
> Restartl2C( ) & sttg:tf_%ﬁ Jﬂ
> Writel2C( ) By * — ByteZ] I°C Bus
» Readl2C() r§-1°C Bus #i7V— Byte
> getsl2C() ¢ 1°C Bus #i7V— FH|
> putsl2C( ) Byt - t"f[@ﬂ 12C Bus
> Ackl2C( ) =t~ @ ACK
> NotAckl2C( ) =il— 5 NACK
> Closel2C( ) F»'%»JF{ | 1°2C
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K Ex6-2 A= SR

MICROCHIP .
Regional Training H 5| 24LC02B & 24L.C32A I_FIJ A=
//#define EEPROM 24LC32A ,\ElH}gIﬁﬂ_zjg.&@%ﬁy 24LC32A [URHY )

void EEPROM Write (unsigned char ctrl,unsigned char addr,unsigned char data)

{

IdleI2C(); // ensure module is idle

StartI2C() ; // Start condition

I2C_Done() ; // Wait Start condition completed and clear SSPIF flag
WriteI2C (ctrl) ; // Write Control+Write to EEPROM & Check BF flag

while (SSPCON2bits.ACKSTAT); // wait until received the Acknowledge from EEPROM

I2C Done(); // Clear SSPIF flag

#ifdef EEPROM 24LC32A //i/[lf,J TANIH] 24Lc32a fit %35~ [ address byte

WriteI2C (0x00) ;
while (SSPCON2bits.ACKSTAT) ;

I2C Done() ;

#endif

WriteI2C (addr) ; // Write Address to EEPROM

while (SSPCON2bits.ACKSTAT) ; // wait until received the Acknowledge from EEPROM
I2C Done() ;

WriteI2C (data) ; // Write Data to EEPROM

while (SSPCON2bits.ACKSTAT) ; // wait until received the Acknowledge from EEPROM
I2C Done() ;

StopI2C() ; // Stop condition

I2C Done() ; // Wait the Stop condition completed

}
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Mfa{?cmp EX6 '2

Regional Training
Centers

° F'ﬁ]’?ﬁ‘”\RTC\W401\AnsG-Z\ExG-Z.mcp”
o =i~ " APPO01 fLF|¥}- % I2C EEPROM ?

® >Ry Ex6-1 fUAH=" > }[fj’?@?cf[l EEBytewrite () ~
EEAckPolling( ) FrBEie>tl 12C puEl 4 BB -

® Writel2C() Fllriesel i~ ITevhl & ghh
PIR1bits.SSPIF 1= - I'| H&ralaSrl /3 555

® ReadI2C( ) e TEHF IS B i A A0
PIR1bits.SSPIF i » '] 2[#F YRl A 57
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M

MICROCHIP

f,[’ﬁf 15| C18 == Assembly

1. R R AR
2. C18 == MPASM F",F'J

3. IR AR K RRECHEY




"X
MQHIP

Regional Training
Centers

¢ gt & =n=
IFBEIJJE'I?} =5 Iflnr[r[

In-Line Assembly
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m A [ ». e
we  HC R 7RI £ R F

o H=EIFIPY - jJ:E‘_lﬁ TR TR S
mﬁ%ﬁwﬁi
Dflf FrA R ERED MR SEAE R
>t@m@ﬂcnsmﬁ&jr7%

o ﬁFEijr ﬂﬁrﬂ

» IR Transceiver, Remote Timing...
o FH=4 3 MCUJE
o -(‘F'EJ =% (H] C RS JFTJ',T)
o [T 7 C H
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K 151 ERL 7 =08 A =n= Srr=Ry HE
S, C18[iusk T U Eiaks T
Regn::naltTraining N

o i “i”",?,jit&ﬁﬁ(

> In Line Assembly

o Tk (R ATRLAY MPASM ()
> PR ,J(dlrectlve)
e ORG, EQU, RES, BANKSEL, SET, #DEFINE ......

> FI’TEHpJ ko PRt
o xxx inc ff 4 fl1f9s © RCIF,ADIF,W,F,FAST

o _asm T ffiH I8 T U ",?,‘,
e _endasm [EEE & 23 "*,F,E A N
o il 7 ﬁ BrEFRLERA LfF

> movlw 10 ==> movlw Ox
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B CABuLR * S & == o

MICROCHIP

) \N B N o
= fl”flf [ =

%Eltzlw'ﬁ“;bjﬁ

> bl “#}[EIJTEI

> H T |EBF' Cvbly
F?r, |(Label)

‘TEF“IL‘{P%J:H”FI[FFN???(TX Loop:)
> T N EEY T

l
F o =*MPASMJf[fi] (RCREG, SSPBUF ..)

o — IF Fﬁﬁl"‘ﬁﬂ VTS AR R P Rl B
» FSRO ', FSR1, SR2
» PCLATU , PCLATH , IBLPTRXx
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uove  PICISFxxxx 4~ 45 2

Regional Training
Centers

MOVF

. OPCODE '

fda (d#iafF==[15 0 %)

hation Bit
lation Vy:
nationiE

J

~ JE7s MPASM 3

movf PORTD ,W
andlw b'11110000’
xorwf Temp Varl,W
btfss STATUS,Z

goto DiscFail
bsf STATUS, C
return

>

In-Line Assembly Fi{+ :

movf
andlw
xorwf
btfss
goto
bsf
return

PORTD, 0,0
0x£f0

Temp Varl,0,0
STATUS, 2,0
DiscFail
STATUS,0,0

0
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ﬁ%b

MICROCHIP Ex7 1 WE’I"I - ;]\
Regional Training
Centers
#ipragma interrupt isr high
void isr high(void)
{
_asm //
movff RCREG,Rec Data
//
movliw '=' //
movwf TXREG, O //
nop
Tx Loop: btfss PIR1,4,0 //
goto Tx Loop //
movEf RCREG, TXREG //
_endasm //

}
#pragma code

'_' ____[E:

A

€1

e
7/
hc

— vr[ /\::r‘_.

IEIH _ﬁ[,_l = ’_I\ __ _,IE“ l,-
// move U T data to

Rec Data & Clear RCIF

Load "=" to Wregqg.

Send to Terminal

Check TXIF rising to Hi
Is Low, loop test
Send back to Terminal

e R 1 S A
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Mli:{?cmp EX7 1

Regional Training

Centers 1 _. I—[ N =0 =
by ;'\ FIDHF[{;JH{

. 4{?%’=\RTC\W401\Ans7-1 \Ex7-1 .mcp”

o F|[*| Ex6-1a A= [ 1] l%ﬁywﬁ‘%ﬁgﬂ el SH |
C18 pu* | @ss F/\';F'F' IZER
> ARV B LA A m
> %L{Y?UUART?WI‘Z[ iz o T B ”b}%ﬂyﬁxﬁk[?ﬂ

° lﬂgﬁw Sab S F’\[;ﬁFIFILj B T fjjﬁi_#f&?\' g
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ﬂ{?

MICROCHIP
Regional Training
Centers

C18 = MPASM F&

Mixing C and Assembly

|

Microchip Taiwan Update Sept.2010 W401 C18 5775

86



L

Mli:{?cmp C18 I:I\TI:”I\)I_r = =0

=11

Mmoo e LTI

sional Iraining (i@@ﬂ{l HIY%)

o [iiniigg(Local) : i'iifE'VT fi |l
By > El I EG-E] rij?m‘[g‘ﬁ [é EIJEFFV;VQ
F\';ﬁldl)i“ SENG IR
o M| F' |"@Ejr(Global) : kL7 EFERT | 9Hp ﬁ*’ﬁ;‘l
£10 BIBRLTE ﬁ' lf‘lfaﬂ J@Elr 5 [ S

ln+

Flﬁ—ﬁfgl)mf'[ =
® s oy E T PO L - HTIRRLR ]
e gl

® it Li” ,F,ﬂlﬁ@iii_“‘%@%‘—{lF(Re- Locatable)
N F? EHMPLINK:L PESR == A = b 4
® L—ng J;mj’%@\fé[ 3 £y EXTERN £y GLOBAL
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" s [er
MQHIP C1 8 l]\J' I:” Iﬂ‘ | /\[ IIIII
(Global - Assen'rbly Jnly)
e GLOBALVigg
> FiF: GLOBAL <fjy t/#8i1> <y t7£i2> <...>
- bl s 70 AL IR » b
I B BUAICT8 3 i f
il SRNCI
e GLOBALRVAT
> %ﬁ: GLOBAL <gi[Ad=" £71> <ﬂ'ﬁ@“L 2> <...>

e Global f£L7 [ ;—“ l"—“ﬁ'ﬁfé‘“ “F'J?E?“ > TR
il

o E{fﬁ-&l =\ Pﬂ.’ Ij[ Fi
> S AR A R AR CA8 b RS
E R P PLL R
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N C18 PR A7 F,

MICROCHIP

o kil
e g (Extern in Assembly)

o EXTERN /&g
> ik EXTERN <RRE 1> <R@bly T 2>,<...>

> Extern pLF [ i J%“”E”é‘ S (MPASM)FA@gr Ll ][
jm%gp Y > IR S MPLINK)BF?%{L}EI g

e EXTERN[iVAHT
nﬂii EXTERN <’g S R T P <’g (R € 7E12> <. .>

» Extern hLH [, J?"T“r'%a‘E'(MPASM)I"—“ﬁ'ﬁE =R
AR > s BN (MPLINK) S e p[[m“ﬁk
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m

MICROCHIP C1 8 l]\r I:” I;{\H 3 _-JFI
(Extern in £1 85

o EXTERNf @i
» i EXTERN <@g aij)> -t

e extern unsigned char Var1,;
e extern near unsigned char Var1,

> Extern pLE s [r.gﬁ*hvpa‘ S (Compiler)FAEEfLET 1]
AR S Ay F'F U5 HIgE S (MPLINK)@H{%&'E gl

o EXTERN TUEHE(7E CREIO R ,E,szj@ﬁ
L= LRV U (prototype) s AlTR')
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R C18 oIl A7 E

MICROCHIP f
Resio e Taiin (' ErPrEHVE SitE ;
® Fel=
> TRIM*ORG I i ik 5l l“CODE”E(f’  ELAE ATl
® ")
> E'J“UDATA”E‘)“UDATA_ACS”'EF[F By %@\f
> I ]“CBLOCK” gy lgh 51 I“RES”
> v 3 #5T ACCESS BANKHE
» # 7 JLACCESS BANK" iU/ »  /|'BANKSEL
£ ﬁﬁlﬂ 9 BSR F’TZ‘ B (ﬁﬂﬂiﬁi‘%@ C18}Hﬁ§'@\'f%“7i HER)
> B[ H] T§§ﬂ|~ ’ T?VEF&[EF[F[ NG H'F' H Jg ,[L{E[’FLI
Ogl?iﬁlr[ﬁjF&JﬁJtJFT ICENRIER il e L e
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Mli:{?cmp I I7] 7'2 ( EX7-2 C )

Regional Training
Centers

e Rec_Data £} C & ™ & i TINENNL - iR I R I
Hl'ﬁ’rﬁbﬁ?@““ B 1| Srpy §-232 R

» unsigned char Rec_Data

e Var1:; ISR.asm™* F’?{E‘[ FN 2T H gt Access
Bank [*| > B7l'] 7 EX7-2. c Higl F,E‘f extern >~
FIR s BdEere

» extern near unsigned char Var1

e ISR_Routine %} ﬁ[ﬁﬁ@@fﬁl@fﬁﬁrf,
» void ISR_Routine(void);
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Mli:{?cmp I I7J 7'2 ( ISR.asm )

Regional Training
Centers

e Rec_Data £} extern M [i@gle > B [ [HRF (8TIR5
ARV EER L[srpj RS-232 e
» extern Rec Data

e Vari,Var2 &} ISR.asm™ F F’%F“ =AY Y B R
Access Bank|'| > ' '] B[4 |EL{ PEErR (CEEVE])
global Varl,h Var2

udata_acs

Varl res 1

Var2 res 1
e ISR _Routine F&;Eﬁf A R RS ('“‘HEX7'2 .C [ZAL)
» global ISR _Routine
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R\ Ex7-2

MICROCHIP

eyt T [ =] MPASM [zt F& FHE

o BT \RTC\WA01\ANS7-2 \EX7-2 .mcp”

e =t 7| “Edit Project” 1™ 3 F’*‘,?ﬁ?, fit ISR.asm
» 1| Ex7-2.c - I2C_EEP_SUBS_24LC32A.C - ISR.asm

WAP_LCD.c S#H=H{75 project 1

—
—r
—
—

o 7||*'|“Watch Window” Bl =smgglyr i -k /= i pup’ JFL'
> Var1, Var2 ﬁ?\[ 1 Access Bank ?
> Rec Data 7+ {f Bank ?
mf/\';ﬁf Fl1 > banksel Rec_Data Fg?ﬁ:“”f‘“ﬁw ’ﬁjﬁﬁ’?
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Mlit::{?cmp EX7 '3

Regional Training
Centers

O}H;l\ E’" Ex6-1a iy Ex6-1a.c AH=V{RY [

> Ex7-3.c ;2 AN
> Ex7-3a.c : Initial [FEr%

e i+ Project [[ 1] * Ex7-3a.c

EIRh A

1.7 C k™ » P P i@gr=I52AL GLOBAL

2. C = BIPEI 9141 C POERRS > — 1) 1 A
S

3. It Fr R ’?EIF,EJHE&'"E’JT Yl R JR] o R

extern FIJF‘[ Fi

-
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M

MICROCHIP

| Fﬁ“u’?‘fﬁ’ﬁecﬁf@f .

Using Assembly for
C Standard Function Cali




) SR
MicRoCHIP T A == ,
e C P=fHAE FIAF Al

o Citi * fUS PRl bLAVE vt i PR A
- FSRAEGH 7 - il Gt
> [ fif~ 4FLAr: PRODL:PRODH (16bit)

fxegbg”ﬂ J%fﬂlﬂé‘”ﬂgﬁ‘ i—(u? 2=
> strcpy(char *dest, char *src)
> FrERBErsroT 1L P T R
- AL desti ] @ Bl T~ [ R e
o I U R LT 18F4520. Ikrf !

> STACK SIZE=0x100 RAM=gpr4
> HEARE TR e 0x400,F v £50x401,0x402. ...

el = |

> T [ﬂ FIJ PIC < RAM F“ 7 fﬂ ﬁf&?ﬁ”r%%ﬁ%{

A
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m

MICROCHIP 7]

Regional Training
Centers

CHIN R}

8 bit
16 bit
24 bit

32 bit

>32 bit

\J

v

i

)

@
—
%

r‘ql\

[t bR g

WREG

PRODH:PRODL
AAREG2+2:AAREG2+1:AAREG2

AREG3+3:AAREG3+2
:AAREG3+1:AAREG3

In the Caller’s Stack Frame
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) CP‘“pl[,-,t“ s == p M*[fFJ

MICROCHIP I:[
Regional Training
Example - strien()
“ﬁ“ﬁpja»egl : b LR A
char array[10]={"12345"};
#pragma udata abc=0x123 /Movlw low (array) ;0x80 --> Wreg
char D_Len; movwf POSTINCI ; FSR1=0x501
#pragma udata movlw hi (array) ;0x00 --> Wreg
void main (void) < movwf POSTINC1 ;FSR1=0x502
{ / call strlen
D_Len=strlen (array) ; movf POSTDEC1 ,F ;FSR1=0x501
} movf POSTDEC1 ,F ;FSR1=0x500
KMOfo WREG,D Len ;Return Length

AR R SO P

array --> 0x0080
FSR1 --> 0x0500 .
FSR2 --> 0x0500 0x501 array Hi
0x500 | array Low FSR?
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m

MICROCHIP

Regional Training
Centers

Strlen

jLoop

jEnd

MOVLW
MOVFF
MOVLW
MOVFF
CLRF
CLRF
MOVF
BZ
INFSNZ
INCF
BRA
MOVF

RETURN

N T

4

BT £ T

Example - strlen( )

:ere e (IFSRULSJOERS S

PkUSW1,F.SOR)(()II:_F =35 | [Mmti,gfﬁﬁl) H\F FSRO

PLUSWA,FSROH ® fé?zﬁl‘@ﬂ TR 2S

PRODL > -2=FSR1 + OxFFE

ST > -1=FSR1 + OxFFF

jEnd e FSR1 7]\1_??[ [F'J ﬁ‘ﬁrﬁff

PRODL

PRODH o I 'i_tfg'ﬂ E‘ H|ZFSR2 >

jLoop E'“ i, /_r‘l}IXFJFith- THFSR" ﬁ_fu

PORDL,W FI J'[‘é_élﬂll ) _T _F[ Ifﬁl\;_} Ko
RAM,

> Auto i@y~ Y HEAR
o ([T PRODX
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K e b £ Rt IR Tale= N
S el B 2 LR

Regional Training

Example - strcpy( )

#pragma udata abc=0x123

o . moviw low(a) ; array a low point
const char a[10]= {"12345678"}; movwf POSTINC1 ; pass to (stack+0)
char b[10]; movlw  hi(a) ; array a hi point
char *c; movwf POSTINC1 ; pass to (stack+1)
#pragma udata moviw low(b) ; array b low point

movwf POSTINC1 ; pass to (stack+2)
void main(void) moviw  hi(b) ; array b hi point
{ movwf POSTINC1 ; pass to (stack+3)
Nop(); callstrcpy
c=strcpy (b, a); :
while(1); movff = PRODH,c+1 : save return to ¢
} movff PRODL,c
moviw  0x04 : Stack-4

subwf FSR1L,F
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m

(Bmudl

YIRS R

N T L

7 ,L[
()

S

MICROCHIP E | t
Regi(::r::'ltg;ining Xam p e - S rC py [—K[—_Iﬁ‘ F‘},Ig,’z—*gj iEIEIJ_f:UFSRZ
JE1H& A [[
STRING  CODE FT?FJ}ITJFSRZ% TEAF
global strcpy
strcpy movff FSR2L,POSTINC1 ; Save FSR2 on the stack.
movff FSR2H,POSTINC1 HE :,E#l [1 J ?T
- (_A
moviw -6 ; Load FSR2 with the 'src’ pointer
movff PLUSW1,FSR2L
moviw -5
movff PLUSW1,FSR2H 0x506
moviw -4 ; Load FSRO with the 'dest' pointer 0x505
movff PLUSW1,FSROL
moviw -3
movff  PLUSW1,FSROH 0x504
movff FSROL, PRODL ; make a copy for the return value 0x503
movff FSROH, PRODH
) 0x502
jLoop: movff POSTINCZ2, INDFO ; Copy source to destination
tstftsz POSTINCO,ACCESS ; Test ‘dest’ for "\0'
bra jLoop 0x501
moviw  OxFF ; restore FSR2 0x500
movff PLUSW1,FSR2H
movf POSTDEC1,F,ACCESS ; decrement FSR1
moviw  OxFF FSR1 Offset
movff PLUSW1,FSR2L
movf POSTDEC1,F,ACCESS ; decrement FSR1
return
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UL

-« . el
MQHIP fl’b ﬂ TF& i[:E‘IFJ

e (RAM or Stack)

Build Options For Project "Ex7-4. mcp"

 Directories | CustomBuild | Trace |  MPASM/CITACIS Suite
! MF‘P&SM ﬁssembler | MPLINE Linker | MFLAE C18
Cateqaories; | General b |

Generate Command Line

Diagnostics level: [ |Enakle integer pramations

Errors and warmings i | [ ] Trest'char as unsigned

(/E;i_uﬁag}ﬁss: (Ext. riode now on “suite’ tak)

R [Jverbose
Wﬂ:ms

Add..

Fermowve

Femowve All
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m

MICROCHIP
Regional Traini /- >
o riglEse

° }[ﬁj—TW??‘ 6-1f A=

Tl e —*I"_.

E]’,TEI;TFIJ;I\ FIDHF

\)I_[ /\——L—ﬁ

Ex7-4

EYRAURD F\,EF,F,F}'[QJT
FlTEY putrsUSART( ) Eﬂ
(0 ROM if2)

> 1+ EX7-4. C[L':JFL%IJEI

I -

e void Send  ROM_USART(const rom char *data)

> J1{E- v Disp_Msg| ] d¥E% const rom char

e i ' IV ROM
e i+ Project [[I"]

*‘Fﬁff—?ﬂ near , |, {16 bit
1t S R UART.asm

ﬁJH = putrsUSART( ) ﬁl[ﬂj
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