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4 »
18C452z= {8t crfe &
¥ ! =
=0 = =2 RO =0 e
FH = 7 Gk erR| r—?:' A
| PC<20:0> | Data Memory Map
II 00h| Access RAM \ §%E
EEH GPR (Bank 0) \OSSR
Stack Level 1 GPR (Bank 1) X
bon o
Stack Level 31 OO: GPR (Bank 2) \
FF
—_—— oon GPR (Bank 3) %SSR \\
Reset Vector 000h == 3rFh M
\ Access Bank
High Priority Interrupt Vector|008h 0oh < pccess RAM
— SFR |
Low Priority Interrupt Vector |31 gh A =
7
On-Chip | 00h COoh /
Programming GPR (Bank 12) 4
0n Soon +”
7FFFh - GPR (Bank 13
8000h FFh ‘ ! DFFE/
- 00h| GPRor SFR EQp
Read 'O EEn (Bank 14) /FBFOSH
GPR or SFR
1FFFFFh Eggﬂ N
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SR & S2pl ]

(RAM Location)
& % Access Bankp s #icdd 7 B P

o 1% ¥ g2y £ “#pragma {udata/idata}”
k4 e A RAMenF i B
#pragma udata [data-qualifier] [section-name [=address]]
#pragma idata [data-qualifier] [section-name [=address]]

& | * w ¥ EJ24, £ “#pragma udata/idata” *

FRpTEFREE DITE
#pragma udata/idata

8
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#pragma udata

¢ #pragma udata [data-qualifier] [section-name [= addr]]
> #pragma udata [xxx] € #1417 4 chg BT L
BEAP o P D844 “fpragma udata’d & (7K BE R
> udata ;3K TE A4 E ¥ B(idatad 474 E D% )
option> [data-qualifier] : ¥ #&& H 78— F
v “access” ==> 4::}* ACCESS Bank 7 RAM (0x00-0x7F)®
v “ 29 7 => %P4t ACCESS Bank (GPR)
Option.  [section-name [= addr]] : % #c3c ¥ i ht
v ip Zsection-name: ¥ Linker:id 24 i 4% ) shsection-name
PR R g RS RPN g BT E P
v #d4p¥section-name: Tz hEF o ¥ 3 & Linkersig i
$a 3 Fh P cisection-namesp o 2t PF R § 2 Ltunprotected %

v = addr : %% 4p Lsection-namef¥ » ¥ r4 5 3K TLH Hcimpk

8
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#pragma udata ¥ 4 (#6])

#pragma udata access AccessSection\
near unsigned char Temp_Code[4]; B2 T VR Acoss Baak
near uns!gned char Rec_Data; FI' pilekerElu"v+?|é+1ﬂ—

near unsigned char PWM_Duty;
near unsigned char On_Flag;

#pragma udata abc=0x10
unsigned char j;
unsigned char i;

unsigned char e; £ ™ Vaget: GPR!

e
unsigned char f; HE0x 10024

#pragma udata test

S o e TR
unsigned cha _ : —J,LE‘H]_I—’ < section name [ F HIFF
unsigned char Send_UR; ¥4 P Bank 2 FUfb o

unsigned char Err; SECTION NAME=test RAM=gpr2
#pragma udata @
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£
RIF Ry (%’ )

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
I 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
f 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
PORTAbits 0x000f80 data extern C:\MCC18\SRC\PROC\p1804?.asm
© 2002 MicrochieTechnologX Taiwan. All Rights Reserved. 7 MPLAB-ClBWorkM

FEFEFTOEE
(rom-data Location)
o % HE /*@.“:":fﬂ 4 “#pragma romdata”kip =
¥ BT A AROMen i B
#pragma romdata [section-name [=address]]

> - BT AR RTH 0 AATH HANFE T
o ¥ ke 8

. “}'Jq* B R i 4‘ “#pragma romdata” k.2 &

JJLF] iLle' lT:‘
#pragma romdata

8

© 2002 Microchip Technology Taiwan. All Rights Reserved. 8 MPLAB-C18 Workshop




Microchip Technology Inc.
MPLAB C18 Workshop

#pragma romdata (§ &)

#pragma romdata RomDataSpace=0x400 // ?ﬁg romdata §Wﬁ@hk& 0x400

rom unsigned char Arrayl[20]= {O0xOF,0xOE,0x0D,0x0C,0x0B,0x0A,0x09,0x08,
0x07,0x06 ,0x05,0x04 ,0x03,0x02,0x01,0x00};

#pragma romdata // TREE- 4 romdata section

unsigned char Count;
unsigned char Array2[20]; // }‘{ﬁl&ﬁl’xjﬂ@ﬂr

void main(void)

{
Count = 0x00;
while(Arrayl[Count++]) // ﬁﬁgﬂ”ﬁ =0x00 ?
{
Array2[Count] = Arrayl[Count]; // ,‘{#’] ROM [E[[EYRI% > RAM &I
ks
} 78
© 2002 MicrochiE Technologx Taiwan. All Rights Reserved. 9 MPLAB-C18 Workﬂe
A7, 2
#pragmaromdata (4 &|-F % =4k )
Section Info
Section Type Address Location Size(Bytes)
.cinit romdata 0x00002a program 0x000002
.code_PRAGMA.o code 0x000038 program 0x00006e
.romdata_PRAGMA.o romdata 0x0000a6 program 0x000002
. idata_PRAGMA.o_i romdata 0x0000a8 program 0x000000
RomDataSpace romdata 0x000400 program 0x000010
-tmpdata udata  0x000000 data  0x000002
-udata_PRAGMA.o udata  0x000080 data  0x000000
. idata_PRAGMA.o idata 0x000080 data  0x000000
-stack udata  0x000500 data  0x000100
SFR_UNBANKEDO udata 0x000f80 data  0x000023
SFR_UNBANKED1 udata 0x000fab data  0x000055
7
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RN
(code Location)

o 1% @ 24 £ “#pragma code” k dp TAZ

#pragma code [section-name [=address]]

> section-namevw 12 &l B4 i 4h ¢ 4o rtdp TR ERAES
¥oi¥is enR 7 mpk (18c452. 1kr)

> & FOUE By EEASN R F g
v #pragma code My Code On = 0x1000
o fI* % ¥ rdZ4n 4 “#pragma code” ki K 2 -
i iz g ITE

#pragma code @

© 2002 Microchip Technology Taiwan. All Rights Reserved. 11 MPLAB-C18 Workshop

Configuration Words &3k 2_
o Config. sz = & & PIC18F4520. 1kr

» CODEPAGE NAME=config START=0x300000 END=0x30000D PROTECTED
>  SECTION NAME=CONFIG ROM=config

¢ 1% #pragma config fAZ:'" ¥ 2 iy TR
% e configuration bits #uE 7
& wmv ¥ ¥ 4%+ MPLAB IDE ¥ & Help

> Help -> Topics -> Language Tools —> PICI8
Config Setting

o =7 e MCU 2 A7 e |

8
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FRPLNU 475577 5

B hipPIC1BConfigSet Q@@
E E T S B

b
BEE®E R T-H ®F FlED

Ek=l] =1 100)] fEmE
PIC18F4520
[2] PIC18F 4480

~
(7] PICT8F44010
(7] PICTaF4411

Oscillator Selection bits:

(7] PICT8F 44050 05C = LP LP oscillator
(7] PICTaF44K20 = .

(2] FIC18F4510 0SC = XT XT oscillator
@ FICTER4515 0sSC = HS HE oscillator
[7] PIC18F452

05C = RC External RC oscillator, CLKO function on RAG
(7] PICT8F4523 = = =
@ PIC1SF4525 05C = EC EC oscillator, CLKO function on RAG
(7] PICT8F4533
(7] PICT8F4550
@ FIC18F4553 0SC = HSPLL HS oscillater, PLL enahled (Clock Frequency = 4 x FOSC1)
(7] PIC18F453
@ PIC18F4580 0SC = RCIOE External RC oscillater, portfunction on RAS
(7] PIC18F48a5
% PIC18F45I10

FICT8F45]11
7] FICIEF45I50 €36 O Wrdey
(7] PIC18F45K20
2] Picierdsio Fail-Safe Clock Monitor Enable bit:
(7] PIC18F4620
@ PICTEF4630 FCHMEN = OFF | Fail-Zafe Clock Menitor disabled

7
E:El:iiggg a FCMEN = ON | Fail-Safe Clock Monitor enabled —

05C = ECIOR EC escillater, portfunction on RA8

0SC = INTIO67 |Internal oscillator black, partfunction on RAG and RAT

Internal oscillatar black, CLKO function an R&G, port function
on RA]
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®Y bH-1

& FEx
” ¢:\RTC\C18_V2\Answer_APP001V3\Ex5-1\ex5-1. mcp”
o f1* “dpragma’ip £ H-FHEE A2 HED
By
> LCD_MSG1 = &ROM# - f=4k % 0x1000
> LCD_MSG2 % # % #cic 2RAM® » 3t 5 0x100
>

H %8 AD Temp ~ LCD_Temp ~ AD_Result B|=%
Access Bank*®

> 423N P S e e n 0x2000 B 4 S 2l
o BEHFEE  FRBENFREEFELEI LY
> Ex5-1.map & Exb-1. Ist

> 57 Plmaphhde e ek ? @
14
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18F4520 ¥ %7/

o 18F 57 MCU % & ¢ %5 £ 2
% B A== %% £ 2200008

B
'

> HMIEAE=—? e 1 0x0018

> = BP SRSV ERH P lﬁﬁ‘%"’b’}ﬁ (zZ &
> & B¢ ETRIST b2 ahd $9E % (Flag)
> ¢ MR E==> B  OE

> & ¢ %7k #5957 Enable# Disable

% PRPIC18 % 71~
v #7i G (MH Bt )
- FeP e 4 - ﬂ_ 0x0008 % {7
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¥R T PIClBFXXX .

=)

@I

PIC18F45207 #7:BiE
(High Priority Level)

33

dle or Sleep modes
TMROIF ——,
VROE | | L —
™RP —— [— ™
RBIF —, || — —
REE - ]
REP -/
WNTOIF ——,
INTOE 4| —
— — Infermupl to CPU
[r“-LE ) Vector o Location
. ] / DODS
SSPIF _—, INT1IP ——/ L, ooos,_
SSPIE 4 NTAF | e
ssPIP —L INTZE | }—— 7 R hat
INTZP +—
o GIEH/GIE
.:.: —_— I _
yo-3= i) — H ) s
AL FEN—] N — _\
f n— —
__/ __,/
RCIF ——\l_ PEN ™, |
RCIE — —— CIELPEE —
mop L GIELPEIE ra
' i
0 PN )]
. Addiional Peripheral Intemupts re—
High Priority Inferupl Generaltion O
© 2002 Microchip Technology Taiwan. All Rights Reserved. 16 MPLAB-C18 Workshop

Wake-up ifin




Microchip Technology Inc.
MPLAB C18 Workshop

PIC18F4520 #7848 % #

(Low Priority Level)

Low Priority Inbermupd Generation

se 1 f——7 |
sspp —a_/ =iy, * _ ’
" Inkerrupt fo CPU
Tl'.!EJ.If I Wechor fo Localion
TMRNE—  H DOtEh
ADIF — — THROIP—— —
ADE — }—— | e ) T S |
ADP —d__/ REE—— 1 Y LS T
LoHE | .‘—“—| 1/
RBE- +—F ./ —
ROF ___—, P — —3 GIEHGE -
ROE —] + — — — = ] GIELPEIE —
pop —d__/ ?
INTHIF _—,
O g
o ) (T A
ﬂEGC’EI'I?]lFEI'I[I‘TE‘\'HI|I'[|:TI'I.Im
U INTHF ——,
NT2E—]

NTZP——
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Shadow # % ®

& 18F ,i5] MCU3 “Shadow Register”ssk 3+ » it
#BPERNAEEEOE BRER

o FRAES &
> W BSR > STATUS #i » /B~ d; i * Shadow Register
> A2V eiEw retfie FAST

o MiELfE E
> W BSR > STATUS &g » /B~ P 3 H @ gl sa dp
> fiaEEw !retfie 0

o Ut EJR s ACI8%HIFEISI B L ﬁi‘?k%*'*ﬁ
BRGH YA

* B C o BB w877 L HE S

=8
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R TP BAEY $TIRIAEN
& {1* % § &2 £ “fpragma code” k& T B BAIE
P £ hh=0x0008 > I E-drdlEE A G ¢ TR
A2 30
& f1* @ ¥ gJZin 4 “dpragma interrupt” kK 3%
e B IRLEY BRI N(F AR ER a) 0 ke
2?2 & ¢ p 7% retfie FAST £w
#pragma interrupt func-name save=symbol list
func-name : 3 BAL{EY &R LA
save= symbol list : & R8¢ » 4t

%3 % Bc(5): save= FSRO, PRODL)
7
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BB HR T

#pragma code hi_vector=0x0008 // &R
void isr_high_code(void)

O REIPRAE (RF b - s
goto isr_high fiREE(Fl 857" (isr_high)
_endasm

b

#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(); ’ ‘Fh§ﬁ§§y i*(isr_high)‘
PORTD=Rec_Data;

3 N
#pragma code @

© 2002 Microchip Technology Taiwan. All Rights Reserved. 20 MPLAB-C18 Workshop
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o o - T OohF Y ERI R T A E
o BRTRG - LA BT P
4 ¢ 2 it eds (T (L USART e fz 5 61))

1. BEP SRR R T RCONbits. IPEN=1;

2. F TUSARTe 44 5 % gL 4 : IPR1bits. RCIP=1;
3. enable USART:# iz @ %r: PIE1bits. RCIE=1;
4, frbsF BALER T INTCONbits. GIEH=1;
e e

8
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II

TR A Y SRR

1% “dpragma code” k% TILBLIEY Yo £
25t =0x0018 » & #-fzF | {45 3% ML B4R P
YT PR AR A2 3

@ 41* “fpragma interruptlow’ kK 3% d¥k 3
MR LR Y BTIRIAAES 0 w2 5V E retfie

#pragma interruptlow func-name save=symbol list
func-name : MikL{E Y GTPRIEAR LA
save= symbol list : & R8¢ » 4t

%3 % 8 (5] save= FSRO, PRODL)
=
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RY 9-2

& Fic
“c:\RTC\C18_V2\Answer_APP001V3\Ex5-1\exb-2. mcp”
¢ aTimer2:K T 5 ¥ ¥
> #8mS ¥ ¥r- =%
& LEDR I£96mSe = #Tbitte £ » - #H7bit
¢ LEDEA4F = ~ + B & (88 5 %)

TR $EEK TG A main( ) SHp @ * > 425005 optimize 14 %

ﬁ’:g% L e 1
78

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

8-bit or 9-bit FiHL$: 3
! Rl g L e

BB i X @ 40MHz ﬁ
dooooo /,
e @i%: 10M baud

>
> 2l BiFE: MiE H386250K baudst B i# #5582, 5M baud
& 13 O-bit foubs TR e ETHC

® & 6 6 o o
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P AT A B

TXD8 TXEN SYNC

SREN CSRC
I TXREG CREN
SPEN

TXDATA

BE TX8/9

Interrupt J
—
TXIF

RCB6/TX/CK

4—& RC7/RX/IDT

TO RC6, RC7

PARIEIE 1/0 Port Logic
RC8/9
RCREG Baud Rate
Clock
_G RCIF
RCIE Tey
@
© 2002 Microchip Technology Taiwan. All Rights Reserved. 25 MPLAB-C18 Workshop

TXIF & TRMT e i®

¢ BAeTXREG 7 # 4% 4 2| TSR
TXREG ¢ z 41 PITXIF = 1

& BACTSReNFFLE 5| BE L1

TRNT = 1
o A TXREGKI S » 7R PTRIT 3 s 1

7 en(TRUT=1) » RIZETH ¢ !
z ARSI ool |

]
= i iE TSR #
T pFTXIF = 1
& TXIFE+# H i * » % USART
e[X ¥ %78 B B en(TXIE=0)
o o N E TV Al E R

TXIF € +- TRMT % e2f2- N
S B

© 2002 Microchip Technology Taiwan. All Rights Reserved. 26 MPLAB-C18 Workshop
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RCIFer# ®
RSR % - B # =% > #1c8-bitsih
P7IFH 2 start & stop bit.
P Eill [Ezx2:281) E‘ ‘}i g%ﬁti\‘ > 3] RC7/RX/DT
RCREG FIFO # :#-3 = RCIF T >
Bk - LFHRAFIFO? 2 £ 4 oo
&ﬁ*?—iéﬂ?#%ﬁﬁ%’
EIRES mpﬁf} M ® - ih RCREG |
FIFOv‘ |
5 &FIF0s5F FA o e #74 2 deep FIFO
AT - mEARA Y AR R
2 ¥ BFIFOHFR ¢ 2 T3
© 2002 Microchip Technology Taiwan. All Rights Reserved. 27 MPLAB-CISWM

¥ % ¢ USART &k

& USART R 454235 3% &

» c:\mccl8\src\pmc_common\usart

* 6 6 o o o

© 2002 Microchip Technology Taiwan. All Rights Reserved. 28

OpenUSART : B gz 1 X T USART 1 % #5¢
BusyUSART : 3¢ 3 ¥ £ F P ae ?
PputsUSART : [ RAM*® £ B~3 B I 2 % 114
putrsUSART : /¥ ROM® % Bz ¢ I ¥ 14
ReadUSART : 3# B~4& jz e #2(Byte)
WriteUSART : &% — 1 7 4L (Byte)

8
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¢ * USART e R (- )
& OpenUSART : B gc 3k R USART#H 1 iFHi;5¢
void OpenUSART (unsigned char config , char SPBRG)

> config? e & F husarthf % ¢ &

v USART TX INT OFF PIElbits.TXIE=0;

v USART RX INT ON PIElbits.RCIE=1;

v USART_ ASYNCH_ MODE TXASTAbits.SYNC=0;

v USART EIGHT BIT TXSTAbits.TX9=0;
RCSTAbits.RX9=0;

v USART_CONT RX = RCSTAbits.CREN=1;

v USART BRGH HIGH => TXSTAbits.BRGH=1;

> MTTABEAL AR TR USART

nmmn unn
n n u n
vV V V

v

v

v RCSTAbits.SPEN=1; TXSTAbits.TXEN=1;
> ¢ e EL R
v RCONbits.IPEN=1; IPR1bits.RCIP=1;

> SPBRG=103::# & & # &k % 9600 bps

v fosc/ [(SPBRG+1)*16]= 16MHz / [(103+1)*16] = 9615bps (+o.i?°%o)

© 2002 Microchip Technology Taiwan. All Rights Reserved. 29 MPLAB-C18 Workshop

#* USART tha 8k (=)

o char ReadUSART (void): ## 2~3% Jc < F 2 (Byte)
> ReadUSART ¢ p RCREGH# i+ B ¥ 3 Bod e Tk
&]: Rec_Buff = ReadUSART();
& void WriteUSART (char data): i# % - & 33 (Byte)
> d#dataf » FITXREGH & & » & B4 i T
) WriteUSART('A’) ==> % A3 =~
WriteUSART(“\n”) ==> % i¥ OX0A (3% 7 3 =)
o char BusyUSART(void) : pl:# s 2 & F v ?
&]:  while (BusyUSART()); // TXREG busy?

WriteUSART(‘A’) %Az~ .
© 2002 Microchip Technology Taiwan. All Rights Reserved. 30 MPLAB-C18 Workshop
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#* USART tha 8k (=)

¢ pPUtsUSART : j§ RAM?® B3 g ¥ 3% I 3
void putsUSART ( char *dptr)

> B ST gBeEE- B ip # RAM e
(Pointer) » 3 B g 7 e b i ph

> @z e ® 3 0x00 (null character)

& putrsUSART : ¥ ROM*® #% B3 ¢ ¥ g3 14
void putrsUSART ( const rom char *dptr)
> B S feh g £ - BROMind, # (Pointer)

t]: const rom char MsgO[ J="“Hello Word!”;

putrsUSART(Msg0); @

© 2002 Microchip Technology Taiwan. All Rights Reserved. 31 MPLAB-C18 Workshop

®¥ 5-3
o BE c:\RTC\CI8_V2\Ansfner_APP001V3\Ex5—3\ex5—3. mcp”
& 2 DIP SW(S3)SW34=SW5 & ONeriz B
& K TUSART
v 9600, N, 8, 1
v ® % 2: Disable TxD > Enable High Priority for RxD
o #- 38 “MPLAB-C18 Workshop”#|% = 1% &8 -+
o A/DHEHELEEIFNEEER
o M pEdiag s FAMBEETTE  “Notor is
Stopped !”
& Hrpisir ‘EZ@d o ¥ ANBEETFEE  “Notor is
Running !”
* H 3%1;;4% TEPSEEE A E > T L ied]ASCI &
#xp87  “Current Motor Speed are : 1023” @

2

© 2002 Microchip Technology Taiwan. All Rights Reserved. 32 MPLAB-C18 Workshop
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523

MPLAB-C18 & #icE
1. MPLAB-C18 & #ic &
2. MSSP#- %2 7 [2Ceh i
3. 3# B I°C EEPROM

8

© 2002 Microchip Technology Taiwan. All Rights Reserved. 33 MPLAB-C18 Workshop

7% C18 Siki

& B0 4 » TEKE (finclude <xxxx.h>)

& 70 SEENLE > AFROEFEY A TR
BF FER 0 T ERF AN DA 2 A R
4y f%: =

o Cl8t #EmmdlicE ¢ AZEITOB

o 5>+ “MPLAB C18 Reference guide”

o LIB 7% & C:\MCCI8\LIB

o LIB R4osh % 2 C:\MCC18\SRC\pmc_common

8

© 2002 Microchip Technology Taiwan. All Rights Reserved. 34 MPLAB-C18 Workshop
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Cl18 SR ehi 3

& A 3% ¥ S#cE - Hardware Peripheral Lib.
& ¥ S fcE - Software Peripheral Lib.

& L S B R - General Software Library
o HHE Bk - Math Library

o p e end#cAE - Your Library

8

© 2002 Microchip Technology Taiwan. All Rights Reserved. 35 MPLAB-C18 Workshop

A S

Hardware Peripheral Library

A/D Converter Functions

Input Capture Functions

I2C™ Functions

I/0 Port Functions

Microwire™ Functions

Pulse Wide Modulation (PWM) Functions
Reset Functions

SPI™ Functions

Timer Functions

USART Functions

YV V V V V V V V V VY

8

© 2002 Microchip Technology Taiwan. All Rights Reserved. 36 MPLAB-C18 Workshop
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B SR

Software Peripheral Library

> External LCD Functions

> Software 12C Functions (I/0 Emulation)

> Software SPI Functions (1/0 Emulation)

> Software UART Functions (I/0O Emulation)

AR RSB 2R /0%

XX AN A uig
bl POz 2 %A LB sw_i2eh”? ke

8

© 2002 Microchip Technology Taiwan. All Rights Reserved. 37 MPLAB-C18 Workshop

SR
General Software Library

& F LR

Character Classification Functions
& BT E <~ F gy

Number and Text Conversion Functions
& Lt YEF gy

Delay Functions
o BRI B g iF

Memory and String Manipulation Functions

8

© 2002 Microchip Technology Taiwan. All Rights Reserved. 38 MPLAB-C18 Workshop
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0 50 B
FALER G (-)

# isalnum(): unsigned char isalnum (unsigned char Data)

> BAW T ALI 34 AKI(AZ a2 0.9)
o isalpha()

> WaAE > FALE S FA(AZorauz)
o iscntrl()

> WAE > F LT 5 4 F ~(0x00..0x1F or 0X7F)
< isdigit()

> WREW»FALE 5 HF(0.9
< isxdigit()

> WA FAEE S A EHRN0.9 AF A

8
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1 it 3.&&
FAA ()
& isprint()
> BB FAELE LT 5E 2 3 2 (0x20..0x7E)
& isspace()

- %ﬁﬁﬁj%a«m{? SieFA
2% ‘WTAB:>"\r"CR:»"\n” # 7 » “\f” form feed -
”\v” vertical tab ..

< tolower()
> K- A BFAREES|RFH
¢ toupper()
> Rl BFAREES AR
o isgraph(), islower(), ispunct(), isupper()

8
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8 SR
B3 Bz (-)

& atob():
> Hdp A FlendkcF 3 P HiR S8R Ao B
> B “100” -->0x64 » "255”-->0xFF
> ”-128”-->0x80 » ”-2”-->0xFE
< atoi()
> B iR Bl T 3 8 Bk A 160 A ahg LR
> b]: “1000” --> 0x03E8=1000 - "-1000"-->0xFC18=-1000

¢ atol()

> e R Bl ecT 3 P R S 320 R o) A
> b: “1234567890" --> 0x0499602D2

> “-1234567890” --> 0xB669FD2E @

© 2002 Microchip Technology Taiwan. All Rights Reserved. 41 MPLAB-C18 Workshop

B 3t
e g2 3 ef i (5)

¢ btoa()
> MBI AG BUREE R S BT F R g Pl i Dbz
> ). 0x80 -->"-128" » 100-->"100" » 199-->"-57”

o itoa()
> #16 A F LA B S BF F P {5 [#include <piscas2.ho

'I,:}EIJ;}%] ’h}%‘;}%j E'J E’hf.‘ih’_’. #include <stdlib.h>

> ]: 0x1000-->"4096" » 1000-->"1000" |char string[12];

int code=-1000;

+ ltoa() 4 maincuoidy
vorda marmn(vol
> 321 A B S T £
sy s L = = [P i de, i :
38 5% Pl 4y Bl i toa(code.string)
3
=7
© 2002 Microchip Technology Taiwan. All Rights Reserved. 42 MPLAB-C18 Workshop
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3 Sl
B3 12 3 AR (2)

rand( ) : &2 0-32767 =hp
srand( ) : A 2 m#H APk

atof () i BdnFlendcd F 8 i S 1@
tolower( ) :#— F AL L Bz 2

toupper( ) :#— F AN ] BF A

ultoa( ) :#320 7 jm Silicib s 4 ek F 8 123 24

tdp Il ehint
/78

® & 6 o o o

© 2002 Microchip Technology Taiwan. All Rights Reserved. 43 MPLAB-C18 Workshop

RS R

2 gy

DelaylTCY() :z£#& - B Tcy
DelaylOTCY() : z£ & - i# 10 Tcy
Delayl0TCYX( ) : z£ #& 10 Tcy =2 #c
Delayl00TCYXx( ) : z£ ¥& 100 Tcy =17 #&
DelaylKTCYXx() : 2 & 1KTcy i #ic
DelaylOKTCYx() : 2 #& 10K Tcy 1 #ic

*® & 6 6 o o

Tey £ 435 MCU45 £ 17 ik > 12 AMHz=h
i# R R v_.suTcy—4MHz/4 1uS .
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O 3R
Ao ¢ gk e(- )

o ERA BigReTIg I hF B P F
> RAM 4 RAM ' &
v memcmp (const void *bufl,const void buf2, mem_size)
> ROM 4 ROM ' &
v memcmppgm (const rom void *bufl,const rom void buf2, mem_size)
> ROM 4r RAM ' &
v memcmppgm2ram (const rom void *bufl,const void buf2, mem_size)
> RAM 4r ROM '+ #&
v memcmpram2pgm (const void *bufl,const rom void buf2, mem_size)

bufl: & 1t gt 5 2 ht 1 > buf2: 4t e 5 4t 2
mem_size: '£ 5] ¥ $ & Bbyte® 1t fi

v i@ & : <0 (bufl<buf2) , ==0 (bufl=buf2) , >0 (buf1>buf2) @

© 2002 Microchip Technology Taiwan. All Rights Reserved. 45 MPLAB-C18 Workshop

R YA
Al eE B e (2 )

strepy( ) @ R F ¢ Ga il G4 1)
stremp( ) @ WA F P (i3] Ak 1)
strcat( ) : #- F B 4P| ¥ - F 8
strchr( ) : FHF 8 ¢ g a5 =
strlen( ) : vi#x 8¢ £ &
striwr( ) : #3F 8 ¢ g% Bz ;
strupr( ) : #-3 B ¢ &) Bk

{ "”;wéﬁﬁfﬂﬁéﬁﬂ Cl18 £+ Er” ¥
4 “ General Software Librarﬁ .
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£

N

FIRANE %:}

i PICmicroshE $4p 4 7 2 4% 2C184 2 &4 7

=Y

Fift # (e3P
Nop() 7~ B NOP $5-5
Clrwdt() &% Watch-Dog Timer
Sleep() ﬁnFSLEEPi’F',—?J » 7 RS
Reset() i RESET‘F‘,—. }FﬁMCU;If‘g
Rlcf(Var) ,‘F]Var% & b e B \_I-flj ~- 4 (C<--B7<--B6....... B0<--C)
Rincf(Var) A5 Varp| = bl (b & &+ ERE) (B7<--B6....... B0<--0)
Rrcf(Var) ] Varg g iR &t heill (C-->B7-->B6-+- - B1-->B0-->C)
Rmcf(Var) }ki]Var[f'lj‘Fﬂﬁ-'HE t ﬁé"jﬁi%) (0-->B7-->B6...... B1-->B0)
Swapf(Var) }Fj Varﬁ.lj S [RARE AT

r 78
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ARG
Master Synchronous Serial Port (MSSP)
¥ 1 E3SPIg 12C & fAf;N 2 -
@ SPI (Serial Peripheral Interface) #i= ;¢
> VAR MR F R
> B% i ¥ (@40 MHz) :
v Master 10.0 Mbps
v Slave 4.29 Mbps

> T AR U2k T~ B ¥ P % (clock) # (e R
> A 42 fE @ st Microwire™ {- Motorola SPI

8
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> »
SPI # 5. H]
SDO: Serial Data Output
SDI: Serial Data Input < > (Ijr;tt?arrt;ils
SCK: Serial Clock feee ‘@ _\L/L_lw"‘e
|

L o

TRISC<3>

§S: Slave Select [ SSPBUF ‘
so <] {} | SSPSR |—4-‘
bit0
Siole} v
Clock select P
(SSPM<30%) [t
ss TRISA<5> \Hj
[ Edge |
Select |
| — | SSPM<3:0>
Timer2 o
2
Prescaler
sox (B—— | TR o

Datato TX/RX in SSPSR

49

© 2002 Microchip Technology Taiwan. All Rights Reserved.

Master Mode: SCK is the clock output pin @

MPLAB-C18 Workshop

SPI#

Sk )

® & 6 O o o o

© 2002 Microchip Technology Taiwan. All Rights Reserved.

& SSPBUF % 7 &?

OpenSPI() % &SPl i&Hs"
DataRdySPI() &% j #&fcehF
getsSPI() HKSPIgB— F 8
putsSPI() B- F ¢ FISPI
ReadSPI()  J&SPI#®- 3 ~
WriteSPI() & - % = ISPI
CloseSPI() B F SPI 4 &

L2 4 b o5 gl 102 Exarple s

50

8
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@ 1°C (Inter-Integrated Circuit) fi= 3¢

>

© 2002 Microchip Technology Taiwan. All Rights Reserved.

e 8 sl (=)
Master Synchronous Serial Port (MSSP)

AR AT 5] 2 BICHEE (T H

v Master Mode
v Multi-master Mode
v Slave Mode

% 3 7-bit & 10-bit =5 #-5¢
B 3% 2 #J7:# & :100kHz » 400kHz » 1 MHz
X i % = p (General call) -3¢ “address=0x00"

8

51 MPLAB-C18 Workshop
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2 =\ - 2
I1°C Master fi-3% = 3.
~ Internal SSPM3:SSPMO
< 7S > data bus SSPADD<6:0>
Read A v Write i L
Baud
rate
. generator
Shift
™ SDAin ﬁ clock 5
=2 SSPSR g
MSB LSB 518
Q Q g
& &) @
- g Y
& start b, Stop bit ——(_ | T8
2 Acknowledge z £ |5
3 Generate S |z
4 8 3|2
o b © ==
o S
| el
[ ~d
= Start bit detect,
- Stop bit detect,
== Write collision detect [—> Set/Reset, S, P, WCOL (SSPSTAT)
— Clock Arbitration Set SSPIF, BCLIF
Bus Collision State counter for Reset ACKSTAT, PEN (SSPCON2)
end of XMIT/RCV E
52 MPLAB-C18 Workshop
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12C Slave ;% & B, 8]

Internal
> data bus

Read ﬁ %Wnte

SSPBUF

RC3/SCL &
l/ Shift l
clock
RC4/SDA &—% 4—| SSPSR ‘ a—‘
>—!>
\/
| Match detect ’_(» Addr Match

ﬁ

| SSPADD ‘

Start and | Set, Reset S, P bits
Stop bit detect (SSPSTAT Reg)

8
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|2C Start Condition B &

¢ Bus Ready : SDA{=SCL £ p+ 7 3% ’,}_Hifah

& - 4@ 3 o aSCLZHIFFSDAE 7 iy 7 3 + e
> (* 7 Start & Stop i i+ #)

& Start: ©SCL 5 Hi » SDAd Hi% Lowp=

SSPCONZ2bits.SEN=1 (EI:f& # START[‘FEIEFE)

SEN #7.7% START(FETE £ & {1 iR 0

—_ I: u =
I 17 SR SSPBUF Wi 3

/ 1st Bit X 2nd Bit

? _

|______

SCL
AN
) @
© 2002 Microchip Technology Taiwan. All Rights Reserved. 54 MPLAB-C18 Workshop
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|2C Restart Condition &

¢ Restart: 2% 4 B~ (ACK) B %415 &
R IISTOP 5L E & #-SCLIrSDAF =< HIi 7
> is L & 24 START 5

SDA=SCL=1
SSPCONZ2bits.RSEN=1 ﬁ

RSEN @?TiSTARTfﬁ?EEJ—,Ef
—l r BRI O
SDA

Yot % VR T MR
l

1
1
| 1
1 e I 2k Rt
Lo JEVRITE® SSPBUF W75
! | F
ScCL / \ / :_ J' \ / \
Sr = Restart @
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12C ACK v ji 2 53
& — {7 enig

Fi

SCLT™ %P &
¢ Slavew fEMaster 7z € 2 e d| mnk & TR
> hb v E IR
> I AT

> Slavew BACK= =~ » 0 7 jcit /x> 15 4538

& Masterv 12 4& & SSPCON2bits. ACKSTAT 2 7 f%
Slavew % “5ACK K &

= Masterw & Slavert & fSlavesf @ % 7 AL
> Masterw BACK= =~ » 0& 7 #45 ®:% > 12 %

© 2002 Microchip Technology Taiwan. All Rights Reserved.

Master® 1< 3% 2. SSPCON2bits. ACKDT £ fx#
SSPCON2bits.ACKEN i =~ % 4 ¢ Slave

56

@
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12C ACK % i 2t B.5% &

2 Master¥ & Slave 7 ]
* 2% % SSPCON2bits. ACKDT

> =0 Acknowledge , =1 Not Acknowledge
* %% 7 SSPCONZ2bits. ACKEN =1 1/ gz & ACK 18 1%

SDA X oo \ ACK!_

SSPIF | |

B EISSPH;EZ I | [ B[ BT SSPIF=0

El;ﬁ%t‘il(ﬁl
. - ACK JI:25 81 SSPIF
IR SSPIF=0 p;ﬁ%‘gl(ﬁlﬁﬁ f @ .
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Acknowledge sequence starts here
Write to SSPCON2 l ACKEN F1ghi&R# £ 0

ACKDT =0, ACKEN =1

|2C Stop Condition B &

e # 2 3 ;% :SSPCON2bits.PEN=1
& Master* % 7 2 &=t l12Cenid iz 2 &

SSPCON2bits.PEN=1

SDA E|_H# E[Hi

ST e N AR SRR
)bt SR _l | PEN &5 F 143 0

—

1
1
1
|
Jd

SDA 'ACK

scL \ i /
P

] L SCL % [ Z] Hi

=

SDAF’?W?&%LOW

8
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12C EEPROM £ # £ 5 [
Vcc
10K 1k bits EEPROM
PIC18C452 = | ZuLcoie
A2 Al A0
Y4
7
© 2002 Microchip Technology Taiwan. All Rights Reserved. 59 MPLAB-C18 Workshop

24LCO1B £ % F 5 W
5%~ (Wil Byte |3| _ SLAVE ADDRESS _ |RWA|
[+ o [s To T TxTx]

Master ;8IHR¥E ¢ CONTROL WORD
> BYTE ADDRESS

L=

CONTROL
BYTE

MOV ON

14V1S
dOol1s

g.
T

PRSIV ER  SDA TTTTTTI

Slave [IfEEE g z D=
R 2 Q = DATA
Master ;3HE8 9 CONTROL WORD ”
SIS Byt ADDRESS DATA 3
2 .. 3
ITTTTTTI ITTTTTTI
PR HER - I | | | o
g e YR Hr
Fz |||||||| L1111
Slave [Hiffs 3 P z
ave i ‘E[F[?E Q Q o E
© 2002 MicrochieTechnologz Taiwan. All Rights Reserved. 60 MPLAB-C18 Worksho
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I2C Serial EEPROM & #c &

o EEByteWrite (454148 > =at > B » éhF#L)
> - BylesnF AL R B4y wenig
& EECurrentAddRead ( 4324148 )
> FEP W ak b nF R
o EEPageWrite (#4145 » f=ak » B » Tl edpik)
> #- 3P RIlpTehiat o B IF R 5 A (null)
o EEAckPolling ( ##1%5 )
> % EEPROM 1 i*% 27
¢ EERandomRead (#4148 » i=4t)
- S T
. EESequentiaIRead(:}""#'/F% ko TR FRSOE o £ R)

> BFB- 38 FF EHF] Z_ORAM =kt @ .

© 2002 Microchip Technology Taiwan. All Rights Reserved. 61 MPLAB-C18 Workshop

®»Y 6-1

¢ J1* EEPROM:a fic i k3 1¥24LCO1B =% B
> PIC18C45201 i® & Master$ics;t
> 1% &= Fosc/4/(SSPADD+1)
v 4MHz/4/(9+1)=100KHz
o fIT Mg 1 S4BT X “Enterst i &
> B3R~ 100 ET o AZER P B~ 425
> A3 gfﬁﬁﬁﬁ]% E F 5 BP F
> EEBF U 4B ET 0 & “Enter’i ot
>

l/\mﬁs;_; 3 » EEPROM?® > $3t7T - @ i=ptdd 5 - B
TnullP B e 3 8 et o At nt 50

St §p EEPROM3# Pkl » en% ¢ &
BT CD‘—’T’ ;

8
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241L.C01B Ack 13 BLenig B

& 24LCO1B i f* E\;J: ) FI, Send Start
[MEACK F5E (ACK=1)

RLAES ™ = KAV~
Did Device
Acknowledge?

& YN R CER (T Ack
IJHCERL ) SIEEPROM
i N I’[EIEI}J I,lEEHj 9 —*’Flj‘%ﬁ‘hfgqﬁ[ Send Restart
AL G

Send Control Byte
with RIW =0

© 2002 Microchip Technology Taiwan. All Rights Reserved. 63
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i

Send' Control Byte
o (INIACK [FEHRRYRITE! | H ) with R/W = 0 l

Ack=0

I2C Master #c;5 T

'S N /2\ /3\ /4 8
SCL

SSPIF

Set PEN =1
_ NESErse ACKSTAT = 1
Set SEN bit _ ACK=0 ACK =1
~~~~~ l—SEN =0 R/W =0 l SSPBUF written with data byte
N5 000 ) 00 7 USRS
SDA SSPBUF written with control byte

t_clearedin SW

= e {_
SSPBUF written SSPBUF written

SEN [ N

>
¢
LAfter start condition SEN cleared by hardware

PEN R |
After stop condition PEN cleared by hardware —
© 2002 Microchip Technology Taiwan. All Rights Reserved. 64 MPLAB-C18 Workshop
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12C Sh#ckE

> Openl2C() r%ﬂc PCpyuZ ezt

> DataRdyI2C() A E' 3 1557 7 SSPBUF ?

> Start[2C() Start IJ,?»F

> StopI2C() F_% % Stopf p[5'7‘7

> 1dlel2C() EERLE lfu Bus Pl

> RestartI2C() Fﬁ: % Restart zf

> WriteI2C() - ByteZ[ I?C Bus

> Readl2C() r“ I2C Bus #2V— Byte

> getsI2C() f£-12C Bus #v— I fll,

> putsI2C() F['J,“ 7 — FFVE] 12C Bus

> AckI2C() == W ACK

> NotAckI2C() E=H = W NACK

> CloseIl2C() F;rdﬂf 112C

© 2002 Microchip Technology Taiwan. All Rights Reserved. 65 MPLAB-ClSWOr@ @
WY 6-2
® THRYO6-1a3" > #4235 ¢ EEBytewrite ()

5 EEACkPOlllng() SR i 5 [2Ceanfh A Sidkc R o
o Writel2C( ) Sidich %.;*ﬂ‘ii?éég%éﬁ
SSPSTATbi ts. BF%%*?& s I RETEE R E =
¢ Readl2C( ) sk bjfaFHRit s EL kw2
SSPSTATDbits. BF#g M » w2 2|7 £ 7 = =

I

8
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53

& @8 * C18 ¥ Assembly
o e FE’? %’. D= F% P

2.C18 £ MPASM &
3.*esF T R RRECHhE

@
© 2002 Microchip Technology Taiwan. All Rights Reserved. 67
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R fHEEEFES

In-Line Assembly

@
© 2002 Microchip Technology Taiwan. All Rights Reserved. 68

MPLAB-C18 Workshop

34



Microchip Technology Inc.
MPLAB C18 Workshop

® BIEPh - &B E
I aglaned

& CHFTH~AFEITAE 2EFT >
> HF @ * (18" X —«‘L;;'% "5

® R ]
> IR Transceiver, Remote Timing...

® 2N EATMCU m 2R B0

8

© 2002 Microchip Technology Taiwan. All Rights Reserved. 69 MPLAB-C18 Workshop

Cl8erp iz e £33 3% (- )
o pEEEIZTTHE

> In-Line Assembly
& T2 i % MPASM (*241)
> * A mip 4 (directive)
v ORG, EQU, RES, BANKSEL, SET, #DEFINE ......
> MEAREE 2 L ERETE
v & Xxx.1nc #% ¥ e &  RCIF, ADIF, W, F, FAST
e asm kg2 pzelizs
¢ _endasm T:i p2eEF: SR
o AFFHIZIAREY

> movlw 10 ==> movlw 0x0a

8
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’ {?{'ﬁqkﬁ; ? }‘l; X
> ??J‘z—ﬁi']ﬂ’v&@ﬁ_
> TV LR Congik
>

v e % p 5~ 7% (Tx_Loop:)
> TrBITERDEH
v 22MPASM4n = (RCREG, SSPBLUF ..)
R L ER RS
> FSRO , FSR1 , FSR2
> PCLATU , PCLATH , TBLPTRx

8

PICISCXXX® #f % 47 4 B2
| MOVF fda (dAlaflftl1wodha) |
oPconE Y (d)a
d = Destination Bit

d =0 for destination W
d =1 for destination F

a = Access Bit f = 8-bit Register Address

a =0 for Access Bank
a=1for bank per BSR

© 2002 Microchip Technology Taiwan. All Rights Reserved. 72 MPLAB-C18 Workshop

— JE MPASM I ¢ In-Line Assembly #73 :
movf PORTD,W movf PORTD, 0,0
andlw b"11110000~ andlw  Oxf0
xorwf Temp_Varl,W |:'> xorwf Temp_Varl,0,0
btfss STATUS,Z btfss STATUS,2,0
goto DiscFail goto DiscFail
bsf STATUS,C bsf STATUS,0,0
N
return return 0 j
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£K 2,
Cl8p 2 &# 5 ¢ bl
void isr_high(void)
{
// Rec_Data=ReadUSART(); // Get RS-232 data
// PORTD=Rec_Data; // Display to LEDs
_asm
movff RCREG,Rec_Data // clear USART interrupt flag (RCIF)
// & move USART data to Rec_Data
movff RCREG, PORTD // Display USART data on LEDs
call Send_USART,0
retfie 1 // Return with SHADOW swap
Send_USART:
mov lw =" // Load "=" to Wreg.
movwf TXREG,0 // Send to RS-232
nop
Tx_Loop: btfss PIR1,4,0 // Check TXIF rising to Hi
goto Tx_Loop // 1s Low, loop test
bcf PIR1,4,0 // Clear TXIF
movff RCREG, TXREG // Send back the response to RS-232
return O // Retrun with normal
_endasm
} =B
© 2002 MicrochieTechnologX Taiwan. All Rights Reserved. 73 MPLAB-ClSWor@
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R

BRY 6-1423" ¢ ehe BTPR
Fxfesiict C18ehp iz e &

"

Y T-1

74
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C18 & MPASM

|\/|ixing C and Assembly

8
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Cl8 wFred e £33 3
(%Ecm'i'ni)
& % F#c(Local ) E e fep 3047 & chg i
AT E ARSI B s lie(¢ LD )
B @ n
o %‘ﬁﬁ:(Global)vu_t:l oL ek i S E 20 F
Lk eRYEORE F B HEEEFET)
'FK'\?’ Jl % v
& FELEFITARIBCGETEIE o FRILY O
BT R el E
o ® L33 B E 7 £ 77 (Re- Locatable) s
F%«é » o MPLINK= #t % #ice? %i‘\"*’; = B

o rra¥tREky £ 5 EXTERN ¢ GLOBAL @ .
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C18 v vl e 2333
(Global - Assembly Only)
& GLOBAL =% #ic

> % GLOBAL <k & 451>, <%k & 2>, <..>
> Global % %z 4 4 $B L% Af > FRE v

%i} léq*
> R BEFT ML AR EECI8E H U
BT ki

¢ GLOBAL 2 3¢
> #i%: GLOBAL <RI &A1, <RI £ 42>, <.

> Global &% k7 b ElAEst L a¥ 4250 ARE T
A N et v {F #

> @R AR ET AN BC182 B U e b3

= feebed g .
=
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C18 w+i e &35
(Extern in Assembly)

& EXTERN:=% #c

> %2 : EXTERN <##c A1, <R#k - 2>, <>

> Extern &% k2 37233 % (MPASM) 2t ¥ #ic £ d % iz
s iy 4 i @ R B(MPLINK) ¢ i =2 H =nb

& EXTERNer4g ;&
> 3% EXTERN <@IA23% &40, <BIAZR 242>, <.>

> Extern &% %2 #7238 (MPASM) & &4z :¢ & £ A
AN A2 o o i B B (MPLINK) k= £ H e ¥ 2 b

8
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Cl8 wri e &35 %
(Extern in C18)

¢ EXTERN=% #ic
> ;% : EXTERN <% u> Rk LA

v extern unsigned char Varl;
v extern near unsigned char Varl;

> Extern &% k£ #7%FE(Compiler) S#cE d 1)
238 oty 2 e i S B (MPLINK) € 42 # =t

¢ EXTERN# e ( ACAz N 48 » 4 F Jf qg et
v 3 Heer i 3] (prototype) & ’ei )

© 2002 Microchip Technology Taiwan. All Rights Reserved. 79
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Cl18 wredie & ;%—;
(V£ ﬁ‘r‘u_m‘% i)
& Fz 3\
> A #7% “ORG’E &% i=s > tcd “CODE’% 2 % 423 &
%
& ¥k
> #* “UDATA"& “UDATA ACS"% 2 % $#& %

v

# ¢ * “CBLOCK" = % # %, :cd “RES”
> % Bk % 2 2 ACCESS BANKAZ

> ¥7 ZACCESS BANKp ek » & * “BANKSEL” % X 2
i % 0 BSR 4 7 B (GRaE 0184 Heife &vmin)
> HAYREZLCHEEFETLY RN - BT

v TR LML A B ko é%ﬁuﬁ@ .
© 2002 Microchip Technology Taiwan. All Rights Reserved.
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# o) -2 (Ex7-2.c)

& Rec Data 2CAT g & H#c, ¥ kigw
$TIR AR AZ 3N T4 T ePRS-232 F AL

» unsigned char Rec_Data

st ik e Access Bank

& Varl % ISR. asm™ #7%
Pz 4 Xextern 4 FUF %k

ros oAl AEXT-2. ¢
BT

» extern near unsigned char Varl

P
I
=
z

¢ ISR Routine ¢t3R ¥ 3]z 2
> void ISR Routine(void);

8
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o) 7-2 (ISR.asm)
¢ Rec_Data Zexterns * %#ic > * k @iE7 ¥PRF%
A2 3% 45T eRS-232 F 4
> extern Rec Data

& Varl, Var2: ISR.asm™ *72 & ch2> % S8 h
Access Bankp > » ¥ % k @ FA(Cq 7))

global Varl,Var2
udata_acs

Varl res 1

Var2 res 1

& ISR Routine #: % 2 = 2% 28 (BEXT-2.¢ »¥¢9)

> global ISR_Routine .
8
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>

s
f
>

v

o x®*  “Edit Project” #4c » 2 &3 % #-ISR. asm

'S ‘flj’#

@
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R 740 T-2

L3 Ex7-2.c, ISR.asm & 42754575 3t
project *

“Watch Window”@ 2 % ficeni=ht 2 3 {7 {8 ep

Varl , Var2 &#_% # Access Bank ?

Rec_Data #¥%- i Bank ?

w £3% % 7 > banksel Rec_Data §#ties¥= i Ady 47

MPLAB-C18 Workshop

& BRY 6-1a47 58 47 = = BCARS
> ExT-3.c : A 4%3"
> ExT7-3a.c : Initial Sn#ch

¢ %AProject® 4 »Ex7-3a.c

R T
1. ACA™ » @z o % $#ce 54 GLOBAL
9. AT\ B ke ok S o — TE Oh NS B
“Scenp AT 27
3. I SBrE L R E o Ik A RN TR
* > ¥ % externtnz £

Y T-3
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Using Assembly for
C Standard Function Call

8
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S Behig
CwriefiFs ok
o Cl» cnfficd A2y b il fose
> FSRI & 3adpdnik - FSR2 5 =% 4p 1%
> WwiBiE- 4§ %% PRODL:PRODH (16bit)
o Pl o ) A L 5] 2
> strcpy(char *dest, char *src)
> dpiRdicsrey LAk~ il g
> ReFipth®¥dcdesth] g% T - By
& Jadp i n ik T & $18c452. 1kr#
> STACK SIZE=0x100 RAM=gprb
> sfpd xRk % 0x500, # = % 0x501, 0x502......
> 7 FaPlCnicrod e dk 272 240k @ .
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32 bit

>32 bit In the Caller’s Stack Frame
7
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WREG
PRODH: PRODL
AAREG2+2: AAREG2+1 : AAREG2

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

q£ ,_' ﬁ‘ b ):' __g_ [ 2.
Cetrile & 335 PR
Example - strlen()
char array[10]={"12345"}; H 7 Ause gyt HER
#pragma udata abc=0x123
char D_Len; rMovIw low(array) ;0x80 --> Wreg
#pragma udata movwf  POSTINC1 ; FSR1=0x501
movlw hi(array) ;0x00 --> Wreg
void main(void) movwf  POSTINC1 ; FSR1=0x502
{ a/ call strlen
D_Len=strlen(arrayy; movf  POSTDEC1,F ;FSR1=0x501
T movT POSTDEC1,F ;FSR1=0x500
\_MOVFff WREG,D_Len ;Return Length
iRt R p T P oT
array --> 0x0080
D_Len --> 0x0123 0x502 | Next Stack [«——— FSR1
FSR2 --> 0x0500
0x500 | array_Low L ops
© 2002 MicrochiE Technologx Taiwan. All Rights Reserved. 38 MPLAB-C18 Wor@ —
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ArE e ihe £ 3% 3 Sk
Example - strlen()

o [ FSRI4; 5] st gy o B~

Strlen MOVLW -2 ; OxFE
’ i Wk dp ) B %
MOVFF  PLUSW1,FSROL FSII%‘E&(L ws itk B e

MOVLW -1 ; OxFF ., D X g ‘
MOVFF PLUSW1,FSROH i ﬁ’@% LR
' > -2 =FSRl + OxFFE

CLRF  PRODL > - 1=FSRl + OxFFF

CLRF PRODH
AR A o e BTE
jLoop MOVF POSTINCO FSRI \i#ﬂ ?iig’& E'%
& Aot Sdikp Z i * $|FSR2

BZ jEnd - >
» B R #-FSR2 7% 3 FSRI
INFSNZ  PRODL 3] e il ol sor
Fledady o 2 ¥ TR 5
INCF PRODH 2z & RAM &
BRA JLoop > autoR ¥ i b dpin
JEnd MOVF PORDL,W . f_@ ® T.E't g e é’_PRODX
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FUg e BBl

Example - strcpy()

#pragma udata abc=0x123 movliw low(a) ; array a low point
const char a[10]= {"12345678"}; movw{ PQSTINCI ; pass to (§tack+0)
har bl10]- movlw hi(a) ; array a hi point
Chegbien movwf POSTINCI ; pass to (stack+l)

char *c; :

#pragma udata movlw low(b) ; array b low point
movwf POSTINC1 ; pass to (stack+2)
movlw hi(b) ; array b hi point

it =TT movwf POSTINC1 ; pass to (stack+3)

{ ;
Nop(); call  strcpy
c=strcpy (b, a); ;
while(L); movff PRODH, c+l ; save return to c
movff PRODL, c
} movlw 0x04 ; Stack—4
subwf FSRIL, F @
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PR FE N S Bd T

STRING  CODE Example - strcpy()

global strcpy
: <12 P )2 I Z[FSR2
strepy movff  FSR2L,POSTINCE— ; Save FSR2 on the stack. ﬁs“éﬁ)’"\?jFSRZ}% TR
movff FSR2H,POSTINC1
Y movlw -6 ; Load FSR2 with the 'src’ pointer
movff  PLUSW1,FSR2L ﬁﬁ#‘ I—'LJ S5k
movlw -5 - [
movff  PLUSW1,FSR2H
' e FI
moviw -4 ; Load FSRO with the 'dest’ pointer | 0x506 5{‘ [E:I - J 0
movff  PLUSW1,FSROL
moviw -3 0x505 FSRZH -1

movff  PLUSW1,FSROH

; 0x504 FSRZL '2

movff  FSROL, PRODL ; make a copy for the return value
. movff  FSROH, PRODH 0x503 H| b _3
jLoop: movff  POSTINC2, INDFO ; Copy source to destination
tstfsz  POSTINCO,ACCESS : Test ‘dest’ for "\0' oxso2| LOw b | -4
bra jLoop T
- Hi a |.
' 0x501 5
movlw  OxFF ; restore FSR2
movff  PLUSW1FSR2H oxso0] LOW A | _g
movf POSTDEC1,F,ACCESS ; decrement FSR1
moviw  OxFF
movff  PLUSW1,FSR2L FSR1 Offset
movf POSTDEC1,F,ACCESS ; decrement FSR1 N
rEIurn @
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¥ @55 # (RAM or Stack)

General | MPASM Assembler | MPLINK Linker MPLABC18 |

Categories: I General ;I

—Generate Command Line

[ Treat 'char' az unsigned ¥ Enable integer promations

Diagnostics level: Default storage chegs:

IEnors and warnings ;I\IAuto / ;I

Macro D efintion:
Add... |

Remaowe

Remove Al |
I | nherit global settings Restore Defaults | @

© 2002 Microchip Technology Taiwan. All Rights Reserved. 92 MPLAB-C18 Workshop

46



Microchip Technology Inc.
MPLAB C18 Workshop

By 1-4

& B-Y 6-1442 " # dputrsUSART() & &z
* e 8T ER(E rROMIp %)
> 2 s£3F 2 74 global Send _ROM_USART
> pExT-4.civthilz 4.
v void Send_ROM_USART(const rom char *data)
> B erDisp_Msg[ ]#% 5 const rom char
v @ x~2 ROM 4515 near , ¥ 7 16 bit
¢ %AProject® 4c ~S_R UART. asm

@
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