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Data Memory Map

(0]0]0] ]

080h
ESH GPR (Bank 0) QSSR
Stack Level 1 GPR (Bank 1) B
FEh 1FFh
200
Stack Level 31 ooh GPR (Bank 2) i
FFh 2FFh
oon GPR (Bank 3) 300h
Reset Vector 000h FFh 3FFh
Access Bank
High Priority Interrupt Vector [e]e}s]g! oon|—/—— | | Access RAM
— SFR
Low Priority Interrupt Vector 018h FFh
On-Chip (0]0] CO0h
Programming FER GPR (Bank 12) p—
00h DOOh
7FFFh GPR (Bank 13)
8000h FFh DFFh
o 00h] GPR or SFR EONh
Read ‘0 ggn (Bank 14) ESSH
GPR or SFR
1FFFFFh SFR (Bank 15) EESH
200000h A FFFh
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& PR P

(RAM Location)
e 7 Access Bankp % il 7% B -

o fI* @ ¥ rJZdn 4 “fpragma {udata/idata}” %
#ﬁ 4;}%1£$:L,JRAjdrrxthELj::ii

#pragma udata [data-qualifier] [section-name [=address]]

A‘I

#pragma 1data [data-qualifier] [section-name [=address]]

o I % B 24 £ “fpragma udata/idata” k&

iﬂﬂ{ﬁﬂﬁt;gﬂﬂf%
#pragma udata/irdata
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#pragma udata

¢ #pragma udata [data-qualifier] [section-name [= addr]]
> #pragma udata [xxx] € #-117TF 217 £ ﬁzﬁxx?«# T
B B 3834 £ “Hpragna udata 1B ¥ %
> udata :3K F_& 4~ 4B g Hic(idatas 47 4 @ % #io)
> [data-qualifier] : ¥#E #H 78— & i
v “access” ==> % # & ACCESS Bank =7 RAM (0x00-0x7F)*
v Y ze 7 ==>xpit ACCESS Bank (GPR)
> [section-name [= addr]] : % #c3cd iz it

v 4p Tsection-name: ¥ Linker&id iy i 4% ) disection—name
TR e o Rl g R oy i A N e TR 7 X

v #dp ¥section-name: rihz G F o o3 2 Linker s &
o i 4 N esection—namep e 0 ot BF % dc ¢ < punprotected ®

v = addr : 7% 4y Tsection-nameps @ ¥ 14 5 3K TR Bz
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#pragma udata z £ (4 5])

#pragma udata access AccessSection$\\\\\
near unsigned char Temp Code[4];

near uns!gned char Rec_Data; 11> FliLinkerf | 5% £ -
near unsigned char PWM_ Duty;
near unsigned char On_Flag;

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

unsigned char
unsigned char

E l'f I VRdgrht T Access Bank

1| VBT GPR
i 4HT0x L00F 24 )

*(D ey

#pragma udata test
unsigned char EE Write Data;

HiE ) Vgt GPRY(1 > fliLinkerf 15

unsigned char EE_Addr; Y scotion name LI EEp
unsigned char Send UR; B9 P Bank 2 fURbH-
unsigned char Err; SECTION NAME=test RAM=gpr2

#pragma udata
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REFFEin (F6))

Name Address Location Storage File
USART_Status 0x000093 data extern . ._.\pmc\USART\18Cxx\USARTD.C
J 0x000100 data extern D:\WORKSH~IN402\TEST\TEST1.C
i 0x000101 data extern D:\WORKSH~IN402\TEST\TEST1.C
e 0x000102 data extern D:\WORKSH~IN402\TEST\TEST1.C
T 0x000103 data extern D:\WORKSH~IN402\TEST\TEST1.C
EE Write_ Data (0)7¢0]0]0)240]0) 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:I\WORKSH~1I\402\TEST\TEST1.C

PORTAbits 0x000%80 data extern C:\MCC18\SRC\PROC\pl1l8c452.asm
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jgﬂékjfjgt?ﬁfﬁiéfTﬁifi

(rom-data Location)

o FI* B 24y 4 “#pragma romdata” kip T ¥
#og L L ROMe i B
#pragma romdata [section-name [=address]]

> —BFT ORI RTR b EAFHE EAGTE T
L~ s F ¥ e F

o FI* =i ¥ P4 4 “fpragma romdata” k i & o
R A
#pragma romdata

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



#pragma romdata (# &)

#pragma romdata RomDataSpace=0x400 // ?Végromdata %ﬁ@ﬁtm%} 0x400

rom unsigned char Arrayl[20]= {0xOF,0xOE,0x0OD,0x0C,0x0B,0x0A,0x09,0x08,
0Ox07,0x06,0x05,0x04 ,0x03,0x02,0x01,0x00};

#pragma romdata // TRiEfL— ¥ romdata section

unsigned char Count;
unsigned char Array2[20]; // ﬁrﬁﬂ@ﬁﬁ%@?

void main(void)

{
Count = Ox00;
while(Arrayl[Count++]) // ﬁﬁgﬁiﬁi =0x00 ?
{
Array2[Count] = Arrayl[Count]; // }[ﬁj ROM [Hi5j[lerRi *  RAM [HISj[IF[1
+

}

© 2002 Microchip Technology Taiwan. All Rights Reserved. 9 MPLAB-C18 Waorkshop



#pragma romdata (# &|-F %% =4k )

Section
.cinit
.code PRAGMA.o
.romdata PRAGMA.o
.1data PRAGMA.o 1
RomDataSpace
.tmpdata
-udata PRAGMA.o
.1data PRAGMA.o
.stack
SFR_UNBANKEDO
SFR_UNBANKED1

© 2002 Microchip Technology Taiwan. All Rights Reserved.

Section Info

Type

code
romdata
romdata
romdata
udata
udata
1data
udata
udata
udata

10

Address

0x00002a
0x000038
0x0000a6
0x0000a8
0x000400
0x000000
0x000080
0x000080
0x000500
0x000f80
Ox000fab

Location Size(Bytes)

program
program
program
program
program
data
data
data
data
data
data

MPLAB-C18 Waorkshop

0).0/0[0]0]0)
0x00006e
0x000002
0x000000
0x000010
(0)(0[0]0]0]0)~
0x000000
0x000000
0x000100
0x000023
0x000055



x 1'-%'5 fii\: ﬁ"fﬁ’.ﬁ

(code Location)

o fI* @ B rdZdp £ “#pragma code” k3 TAE
2 ROMe iz B
#pragma code [section-name [=address]]

> Section-namev¥ 14 fift Sdy iEFH P 4 ”#Fl T B AR
Sits ey 17 nhk (18c452. 1kr)

> & VLR Fedn TR ERARR R (T A
v #pragma code My Code On = 0x1000
o fI%* @ ¥ 324y 4 “fpragma code” k. & gt -
%P]a] T i § e *
#pragma code
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Configuration Words =73k =_
¢ Config. sizn 7 & & PIC18F452. lkr

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

o 1I* #pragma romdata CONFIG *i1p =y - +#
Tyt R TR
#pragma romdata CONFIG
rom const unsigned int Conig Wordl = 0x0023;
rom const unsigned int Conig Word2 = 0x0004;

Config. bits at 0x300001
OSCSEN | - - | FOSC2 | FOSC1 | FOSCO

0 0 1 0 0 0 1 1

© 2002 Microchip Technology Taiwan. All Rights Reserved. 12 MPLAB-C18 Waorkshop



Yy bH-1

o FEZ"c:\C18\Exd\exo-1. mcp”

. ? | # “#pragma”a‘ B E A2 D]
T Ak
> LCD_MSG1 #c ROM? - st % 0x1000
> LCD MSG2 % ¥ % dicc &RAM® - sk 3 0x100

> HAe% g AD_Temp ~ LCD_Temp ~ AD_Result Al2%
Access Bank*

> AR P e Fo P ak 0x2000 BF 4o s

o BBEHILE » TRFENFLE LT L
> Exb-1.map & Exb-1. Ist
> 357 Fmapis e e kel 2
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18F452 ¢ %72
. 181?452,3 SIR T

3 EAfE-—>¢ #9 £ 400008
> MIRALE==>¢ % & =8 0x0018
> FRBrPETRISVEHRE ? ETRLE (ZF- )
7 3P Brikhioy Ho a? Sl (Flag)
SRR 0 S

> = B¢ % Ria¥ Enablez Disable

. zﬁ';' ZRPICI8 & 7~ ¥ 2k 222 PIC16Fxxx i 7]
P %740 7 (BEHL IR AR aK %)

© 2002 Microchip Technology Taiwan. All Rights Reserved. 14 MPLAB-C18 Waorkshop
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PIC18FA452+% %748 7F 45
(High Priority Level) 1 SLEEP mode)

p—

B Interrupt to CPU

- Vector to location
’ 0008h

TMROIF
TMROIE
TMROIP

=
= _
v —fi
D
=

INT1IF
INT1IE
INT1IP

INT2IF
INT2IE
INT2IP

Peripheral Interrupt Enabled bit
Peripheral Interrupt Flag bit_:_.
Peripheral Interrupt Priority bit _ . R
: High Priority Interrupt initialized

3 (Disable low priority interrupts)
o — .. IPEN

Additional Peripheral Interrupts ® To ()
o IPEN
GIEL/PEIE

From (a) |PEN?—

From (b)

GIEH/GIE

© 2002 Microchip Technology Taiwan. All Rights Reserved. 15 MPLAB-C18 Waorkshop



PIC18F452 7 7B iE % #

(Low Priority Level)

To (a) Wake-up
(if in SLEEP mode)

Peripheral Interrupt Enabled bit [ 2
Peripheral Interrupt Flag bit_——:. |
Peripheral Interrupt Priority bit
S

= Interrupt to CPU
Vector to Location
0018h

»-» D

Additional Peripheral Interrupts :
To (b)

TMROIF
TMROIE
TMROIP
RBIF
RBIE
RBIP
INTOIF
INTOIE

GIEL/PEIE

INT1IF
INT1IE
INT1IP
INT2IF
INT2IE
INT2IP

© 2002 Microchip Technology Taiwan. All Rights Reserved. 16 MPLAB-C18 Waorkshop



Shadow #F %

. 18F452”‘ “Shadow Register’simzk 2t > st & % » %7
‘\‘ 'L'J'i 2203 }T‘ﬁ-1§ =

o 3 xﬁsﬁzﬁ}gt‘ T
> W BSR » STATUS &35 ~ /B~ d1 i * Shadow Register
> ANk w retfie FAST

o MR {EP YT
> W BSR > STATUS sz » /B~ d) fil & Z 35 3 fic k8 3a fy
> gk w retfie 0

o 12 pCl8%meFEom B2 & o F258 K o
#£ T i5 A =
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n

TR R $rIRIA AN

& % ¥ e ;1 #pragma code” k& T_% B
' =5k =0x0008 - £ M-z ] 2 48 4

>
ip % “Fpragma mterrupt”i”‘ T
B RAE P BTPRIAAR ;Y (F AR i
i ’:‘:iaL) ’ /'* 2z & ¢ p 7% retfie FAST® 7
#pragma interrupt func-name save=symbol liIst
e func-name : 3 FLiE P KPRIAAE S & A

e Save= symbol list : P PRFAF2:N P o JRARk
77 e 317 : save= FSRO, PRODL)

© 2002 Microchip Technology Taiwan. All Rights Reserved. 18 MPLAB-C18 Waorkshop



Brr T

#pragma code hi_vector=0x0008 // &k = *° %ri& » gt
void i1sr_high code(void)

{ asn . IR Fgﬁ l,jJF,,,ﬁaﬁ;;qL
goto isr_high TIMEE] 1@k =" (isr_high)
_endasm

+

#pragma code

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

//* Function: i1sr_high(void) *
//* - Received a serial data from RS-232 *
//* - Save the received data to Rec Data *

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

#pragma interrupt isr_high O

void isr_high(void)

{ ‘ ot 0 g = i
Rec_Data=ReadUSART(); - gl [|'#rRAE S (isr_high)
PORTD=Rec Data;

¥ _

#pragma code

© 2002 Microchip Technology Taiwan. All Rights Reserved. 19 MPLAB-C18 Waorkshop



o o P - T kg? ¥R R A R H

o EHRILT R - LA FEAKREL P
1 ¢ B i+ b (E (U USART 20 5 1)
1. B Ex® BTik LR T RCONb1 ts. IPEN=1;

2. 3k TUSART=4%4z = B gL 4. [PRIbits. RCIP=1;

3. enable USARTed=4< @ %r: PIEIbits. RCIE=1;
4. Frhe B iR fE e BT INTCONbits. GIEH=1;
> P BT Ak

© 2002 Microchip Technology Taiwan. All Rights Reserved. A0 MPLAB-C18 Waorkshop



H

F_H L P RTPR AR

@ 4] * “dpragma code” k&% T MIELIEY e £
i hk=0x0018 » I B4 4| 4 fE 5 35 kL fg v
ST PR G2 A% 5N

@ 4 * “#pragma interruptlow” KK E 3% Sn¥c 5
58 xﬁw‘b 1P TR FAAR Y 0 E W 2 3V g retfie

#pragma interruptlow func-name save=symbol lIst
= func-name : MiEL{E? $TPRIEAEN L AL
e« save= symbol list : &¥ %7PR7x42:8 P o JA4
57 ensg Bic(] ;. save= FSR0, PRODL)
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Y D52

o FEc:\Cl18\Exb\exh-2. mep”

o #Timer2zk =_5 ¥ %7H5¢

> = 16mS ¥ %7— =%
o LEDFFFE96mSw = # (hitie £ w» + # (b1t
o [EDEA4F = ~ + & (§85 F)

© 2002 Microchip Technology Taiwan. All Rights Reserved. 22 MPLAB-C18 Waorkshop



Eng- R RV JEU—"E‘%J—
PR TE g ERT BEF
PRIt E R b
8-bit or 9-bit ”p?)n‘i*f%é;“
Wz enge I A 4 R

B B % F @ 40MHz
> [ E:E: 10M baud
> Zhfe b @iE ;. MaE 7V 620K baudE B i -7V 2. BM baud

2 ¥ 9-bit ik & F 4 en| g5

® & 6 6 o o

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



P 7L A B

TXD8 TXEN SYNC

SREN CSRC
i CREN

[T L
|

TXIE TX8/9

Interrupt

“ral
XIS =

I TXDATA
! TXCLK

OERR FERR
I RXDATA
n t RCCLK

RC6/TX/CK

— RC7/RX/DT

I

TO RC6, RC7

ADDEN I/O Port Logic
RCD8
RC_8/9
I RCREG Baud Rate
L __ | I Clock

= SPBRG Ll s

RCIE

© 2002 Microchip Technology Taiwan. All Rights Reserved. 24 MPLAB-C18 Waorkshop



TXIF & TRMT nds i®

o iBEA-TXREG e 3 # 44 % 2| TSR >
TXREG ¢ = 415 PITXIF = 1

o BACTSRENF L P 718 % = &
FITMRT = 1

o BRTXREGHI £ » 7 # PFTURT
2 % n(TIRT=1) » RlBLFoF
& = THEFITSR - # 7)1
6 it > | prTXIF = 1

o TXIFAE® 8 jbié * » 7 USART
X P %52 B S (TXIE=0)

RC6/TX/CK

© 2002 Microchip Technology Taiwan. All Rights Reserved. 25 MPLAB-C18 Waorkshop



RCIFe$ i

¢ RSR - B#H =% » E4x8-bitsh
P 7|52 start & stop bit.
¢ a[‘_%_v]iiljr__j/’jg }’lijF#J_ g;‘,}}\?\, he ?J RC7/RX/DT
RCREG FIFO T #-=%k =_ RCIF IEE—%
I

— L) ADDEN ——
PP G = AP SR CT R x
AIEEFTnF AL ¢ s &% = sin | reres
FIFO* |
o = &F[F0=7 74 &P &7 2 deep FIFO

© 2002 Microchip Technology Taiwan. All Rights Reserved. 26 MPLAB-C18 Waorkshop



¥ * i USART S

o USARTH R 4542 78 3 &
» c:\mccl 8\src\pmc\usart\ 1 8cxx\

OpenUSART : B kx i 2k @ USART e 1% $5-5¢
BusyUSART : Bl # iz & F =& ¥ ?
DUtSUSART : ¥ RAM?® EZB~X B 1 3 iz )
Ut SUSART : 5 ROM® B3 B i 3% 113
ReadUSART : 3§ P~dxjx 03 #2(Byte)
WriteUSART : i#:Z — & 73 (Byte)

® & o6 ¢ o o

© 2002 Microchip Technology Taiwan. All Rights Reserved. 21 MPLAB-C18 Waorkshop



% USART S (- )

¢ OpenUSART : B fcx % T USARTHL iE 43
void OpenUSART (un5|gned char config , char SPBRG)
> config® e & F usarthih & ¥ &
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;
> TE SRR g ek ® U EE USART
v RCSTAbits.SPEN=1; TXSTAbits.TXEN=1;
> PRI ERA
v RCONbits.IPEN=1; IPR1bits.RCIP=1;

> SPBRG=25: i & & 4 ==2£ % 9600 bps
v fosc / [(SPBRG+1)*16]= 4MHz / [(25+1)*16] = 9615bps (+0.16%)

© 2002 Microchip Technology Taiwan. All Rights Reserved. 28 MPLAB-C18 Waorkshop



¢ char ReadUSART (void): 3§ P~ 3% f< 0% 1 (Byte)
> ReadUSART ¢ p RCREGHj 5 E ¥ 3 B2 A
»]. Rec_Buff = ReadUSART( );
¢ void WriteUSART (char data): i :% — i 7L (Byte)
> H#data® » IITXREGH 7 & @ & B 4218 1% 7
]: WrittUSART(*A’) ==> # i A 3 ~
WriteUSART( \n” ) ==> % = Ox0A (3= = F )
¢ char BusyUSART(void) : /pz¢ % i £ F | & ¢ ?
7:  while (BusyUSART()); // TXREG busy?
WriteUSARTI(*A”) /5% A % =

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



# % USART ¢S @R (=)

¢ pPutsUSART : ¥ RAM?® % P~F B T iz 113
void putsUSART ( char *dptr)

> 12y d e S s B - B o RAM e
(Pointer) > 3 ¢ g M e de b

> @iz 3 ¢ B 3| 000 (null character)

¢ putrsUSART : ¥ ROM® 2% g 7% 4} 2
void putrsUSART ( const rom char *dptr)
> 1B 3% S feeh i Jf & - B ROM g & (Pointer)

7]:  const rom char MsgO[ |="*Hello Word!™;
pUirSUSARTI(IMSGE0);

© 2002 Microchip Technology Taiwan. All Rights Reserved. 30 MPLAB-C18 Waorkshop



2

Y 5H-3
# Ex"c: \C18\Ex5\exd-3. mcp”
% Z_ DIP SW(S3) e-3SW34=SWh - ONeraiz- B
% T USART

v 9600, N, 8, 1
v ® %73k T_: Disable TxD - Enable High Priority for RxD

ix — F B “MPLAB-C18 Workshop”#| % =% 4% && -+

A/DfEEde it % in =4 B i B

Perbdsaatp B izl > ¥ AN WE T T B “lotor is
Stopped !”

b deartsn B T e o T Akl Z B “lotor is
Running !”

K rm P b E g i B 0 g s - 3B eoASCIT e
s kaor “Current Motor Speed are : 1023"

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

MPLAB-C18 &3 /&
1. MPLAB-C18 5 #ic &
2. MSSPH£ 422 [2C e fc B
3. 2% B [°C EEPROM

32 MPLAB-C18 Workshop



o BT 4r » TERHK, (finclude <xxxx.h>)

o 7 1 EE DA > AFFeTuE 5 B T AT
WEEEDR >V HRE AR P ﬁ A e
so i B

o Cl8X EehdgcE ¢ AZHT0 R

o %= “MPLAB C18 Reference guide”

o LIB #% & C:\MCCI8\LIB

o LIB Rmiea% % & C:\MCCI8\SRC\PMC

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



Cl8 SBcR enk 37

o A %8:%¥:¥ S#cE - Hardware Peripheral Lib.

o HrAE¥ ¥ S ¥cE - Software Peripheral Lib.

o LB S HCR - General Software Library
o HE InHcE - Math Library

o p e eakiicE - Your Library

© 2002 Microchip Technology Taiwan. All Rights Reserved. 34 MPLAB-C18 Waorkshop



AR SR

Hardware Peripheral Library

A/D Converter Functions

Input Capture Functions

12C™ Functions

|/O Port Functions

Microwire™ Functions

Pulse Wide Modulation (PWM) Functions
Reset Functions

SPI™ Eunctions

Timer Functions

USART Functions

YV V V V V VYV V VYV V V

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



LT

Software Peripheral Library

» External LCD Functions

> Software 1°C Functions (I/0O Emulation)

» Software SPI Functions (/O Emulation)

» Software UART Functions (I/O Emulation)

) XY

s 1PCHr 2. % & A f"sw_i2ch” 2 & &7

© 2002 Microchip Technology Taiwan. All Rights Reserved. 36 MPLAB-C18 Waorkshop



LT )
General Software Library

o F KA

Character Classification Functions
o IHF YV F MR G

Number and Text Conversion Functions
& LEVEF g

Delay Functions
o R I-T ok i®

Memory and String Manipulation Functions

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



1 5 ﬁti
:j:?‘ L A, %\Fl Ij‘i ( )
o Isalnum( ): unsigned char isalnum (unsigned char Data)
> WAE T ALFEEAAEF(AZ a2 0.9)

o Isalpha()
> %ﬁﬁﬁ;ﬁ%3£{@p¢4(A .Z0ra..z)
o iscntrl()
> %ﬁﬁﬂi@?]%f%:f‘uz‘i@%i;’; = - (0x00..0x1F or Ox7F)
o isdigit()
> %ﬁﬁﬁiﬁf\—?%{?%ﬁz—?w 9)
o Isxdigit( )

414 X(0.9 ,A.F a.f)

]
o)
fim
s
ETHMS
L
\
(s

> e G~ 3
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LT )
F b dpra(Z)
& Isprint()
> RAHE N3 AEF Z T 5B 2 3 7 (0x20..07E)
& Isspace()

> *ﬁéﬁﬂ)‘ﬁ-’“ﬂ;@%ﬁﬁ F
v z o “\t” TAB > "\r” CR » "\n” #% = » “\f” form feed > "\v”
vertical tab ...

o tolower( )
> K- 2 BF A Em e |

* toupper()
> K- F A e s &

. |sgraph(), |slower(), |spunct(), isupper()

© 2002 Microchip Technology Taiwan. All Rights Reserved. 39 MPLAB-C18 Waorkshop



WeF &3 @3&37@?5&,%; e (=)

o atob():
> BdpiRdp Pl T 3 P Bk 8 ey BLE G
> B]: “100”--> 0x64 » ”255”-->0xFF
> ”-128”-->0x80 » "-2”-->0xFE
o atoi()
> Mg g Il T F P B 2 161 & o B
> ]: “1000”--> 0x03E8=1000 » ”-1000”-->0xFC18=-1000
o atol()
> iR Pl ol 3 P 320 R v S
> i]: #1234567890”--> 0x0499602D2
> “_12345678907--> 0xB669FD2E

© 2002 Microchip Technology Taiwan. All Rights Reserved. 40 MPLAB-C18 Waorkshop



5 SR
BF e~ F s (Z)
¢ Dbtoa()
> KB BRI A BF F PR I Bl i
> ] 0x80 -->"-128" » 100-->"100” » 199-->"-57”

¢ Itoa()
> LB~ B B B s T B s #include <pl8c452.h>
'glﬂ—JjF]*géjF]J—JEjjlilil_ #include <stdlib.h>

> {: 0x1000-->"4096” » 1000-->"1000” [laiaagiIsEaE

int code=-1000;

o ltoa() o mincuone
> %‘32' P ’%’;u F R $F o Jo T t _
F B S fléﬂ ﬁ%iﬁ il = e 1 ;Vﬁg?gzi;i?’ﬂ“ng)’

}
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T2 S B
WF B~ F s (2)

o rand( ) : &2 0-32767 '

¢ srand( ) : A& 2 #HEpt#c

o atof( ) :dpifdp Tl F F i+ F B E
o tolower( ) :#— F ~fEfe < ez A

o toupper( ) :#— F ~fgf A | gz 2

o ultoa( ) :#327 ~ m 5 dcigdt =~ BT F ¢ (13 245
’}ﬂf%}]ﬂijmlii
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R SR

2t & 35 Ry

DelaylTCY() :zt& - i Tey
Delayl0TCY() : z£ & - T 10 Tcy
Delayl0TCYXx( ) @ z£ & 10 Tecy s #c
Delay100TCYx() : z£ & 100 Tecy =0 #c
DelaylKTCYXx( ) : 2t & 1KTcey 1 #k
Delay10KTCYX() @ z£ 32 10K Tey =1 #k

® & 6 oo o o

Tey &£ 3 MCU4p 4 34 (7 ik 8 » W 4AMHz:0
i# B kR Tcey=4MHz/4=1uS
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LR )
R rS B o (T (- )

o Ed BRI e B g 3
> RAM 4 RAM '+t 2
v memcmp (const void *bufl,const void buf2, mem_size)
> ROM 4= ROM ' iz
v memcmppgm (const rom void *bufl,const rom void buf2, mem_size)
> ROM 4= RAM g2
v memcmppgm2ram (const rom void *bufl,const void buf2, mem_size)
> RAM 4= ROM 't g2
v memcmpram2pgm (const void *bufl,const rom void buf2, mem_size)

bufl: & b et 71 2 hk 1 > buf2: 4t fieenfd 7] 2 51 2
mem_size: %7 ¢ 5 A i byte® 1t i

w & im: <0 (bufl<buf2) , ==0 (bufl=buf2) , >0 (bufl>buf2)
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I 5 B R
Rt ieF B ok 15(2)

strepy( ) @ AW F 8 (Gp 153 & 3 iF)
stremp( ) : s F ¢ (G R R4 1F)
strcat( ) : #— F B "5 I ¥ - F
strchr( ) : =35

strlen( ) : w
striwr( ) :
strupr( ) :

4 :fr':r’vﬁlﬁ/éf 2G5~ “Cl8 =5 F#"
¥ 7 & ° (ienera] Software. Library’
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FIRENE

e PICmicrosnE & 45 4
F!

E gt

Nop( )

#%~ (B NOP 74

Clrwdt( )

& & Watch-Dog Timer

Sleep()

= SLEEP}‘F',—.AJ &7 R

Reset()

#.7 RESETH; 4 » 4§ MCUEI

Rlcf(\Var)

pHf Varss 21 iz | = bl (C<--B7<--B6 B0<--C)

Rincf(\Var)

}HVar[ﬂ 11:@(_1 SEMRFER) (B7<--B6 B0<--0)

Rrcf(Var)

K Varse i i fe i & [F'JJF (h=iE (C-->B7-->B6 B1-->B0-->C)

Rrncf(Var)

i Varf| flﬁiﬁl(ﬁ Fbpfﬁ b =) (0-->B7-->B6 B1-->B0)

Swapf(Var)

i Vargh ~ [46b 7 T

B Var s PRl (W8 7 FURERGY > & T R T Bl
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ety B P13 A (=)
Master Synchronous Serial Port (MSSP)
¥ 1 {E3SPle 1°C & fafcst 2 -
¢ SPI (Serial Peripheral Interface) fi5*
> TR R T

> %% i 5 (@ 40 MHz) : m{ﬁﬂﬂﬂ

v Master 10.0 Mbps
v Slave 4.29 Mbps

> T ARSI 2R 7 AT~ B i apE % (clock) B iE e
> R JE Bt 5< Microwire™ £ Motorola SPI
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SDO: Serial Data Output
SDI: Serial Data Input <

> Internal
Read Write data bUS

SCK: Serial Clock
SS: Slave Select

SDI E"—U—

SDO

bit0 ‘

Clock select :
(SSPM<3:0>) glggtk

SS TRISA<5> \l\l\l
Edge
Select J

SSPM<3:0>

Timer2 output

Data to TX/RX in SSPSR
TRISC<3>

2
| IJ/L‘ Prescaler
SCK - | 4,16, 64 Tcy
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SPI# 5 :Jngt}.al

OpenSPI() % Z_SPIx e3¢

DataRdySPI() €% 3 #Jc:hF # 4. SSPBUF % i E?
getsSPI( ) 4 SPI B~— % ¢

putsSPI() B - % ¢ 1SPI

ReadSPI()  #SPI#3- % =~

WriteSPI() B - F = 3|SPI

CloseSPI() P SPI 1 &

® & &6 ¢ ¢ o o

SE501 SP Fmﬁ»@fzﬁé I'EﬂJH:EfEI B0, Shaspl

“C18 =H =" 51+ Hpv “7.10.2 Example Use”
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A 8 (=)
Master Synchronous Serial Port (MSSP)

¢ 12C (Inter-Integrated Circuit) fi=3"
> AR AT 5 = FIPCadE TS
v Master Mode

v Multi-master Mode
v Slave Mode

> L 4E 7-bit & 10-bit iz a3
> Bix 2 ik & 100kHz © 400kHz @ 1 MHz
> = #: * =y (General call)#i-7t “address=0x00”
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12C Master #-;% & 3. ]

Internal SSPM3:SSPMO
> data bus SSPADD<6:0>

Baud
rate
SDA generator
o = SDA in N
| ( ()
I =
>
1 29 313
- i Start bit, Stop bit S 213
1L u art bit, Stop bi —r 5|3
= Acknowledge = £ls
SCL S Generate . 5| o
= x | ©
- 3 2 [ £
Il} —1 S
| I
= Start bit detect,
: Stop bit detect,
SCLIn Write collision detect Set/Reset, S, P, WCOL (SSPSTAT)
— Clock Arbitration Set SSPIF, BCLIF
SRR BRI State counter for Reset ACKSTAT, PEN (SSPCON2)

end of XMIT/RCV
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12C Slave #-5% * 3. ]

Internal
> data bus

SSPBUF

RC3/SCK

RC4/SDA *

Match detect Addr Match

{1

SSPADD

Start and Set, Reset S, P bits
Stop bit detect (SSPSTAT Reg)
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|2C Start Condition FF 5

¢ Bus Ready : SDA{rSCL & p* & 3% & Hip#

o — @7 o BSCLZHIPFSDAR A it § i ¥ e 8
> (% 7 Start & Stop i i+ “F)

e Start: ASCL % Hi - SDAY Hi% Lowp

SSPCON2bits SEN=1 (B/:}% £ START[%8f)

—— JEYRI% SSPBUF % i

SDA \ ! / 1st Bit X 2nd Bit
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|2C Restart Condition FF 5

. Restart ar4 B (ACK) Bz &4 {8 » &
B ISTOP: 52 £ :Lz_SCLerDA# Hi &
e

*is B # 4 START=1 55

SDA=SCL =1

SSPCONZ2bits.RSEN=1 n| —I

SDA / \ / 1st Bit X
SNy

BY ] oflet G 7 By ST ™ R

- AEVRIFE " SSPBUF 77

sc. ___/\ /

© 2002 Microchip Technology Taiwan. All Rights Reserved
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°C ACK v i3 3
5 - fm 7 enil %30 A SCLT 4 Eﬁ TR

Slavew & Master 1 Fx &2 F {3 ak et o
AR & L 2

> 23 R R

> Slavew BEACK=~ » 04 ;m &<t 7/ > 15 453F

Master® 14 # & SSPCONZ2bits. ACKSTAT 12 7 #
Slave® % snACK & g

Master ¥ j&Slave & fSlaves3 & :% 7L
> Masterv EACK = » 0% 77 #4 @:% > 15 & 4 (5%

Master® 1722k @ SSPCONZ2bIts. ACKDT &£ kxi
SSPCONZblts.ACKEN iz = ¥ s ¢ Slave
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1°C ACK® B 5 B

2 Masterw & Slave & 7]z P!
@ =k Z_SSPCON2bits. ACKDT

» =0 Acknowledge , =1 Not Acknowledge
® %% % SSPCON2bits. ACKEN =1 17 fx#s ACK el i

:

ACKEN F &R £% 0

SDA X Do \ AcK

SSPIF ]
Bk BISSPIFE T— B PRTER* SSPIF=0
FIERES 1 (1

" ~ ACK [E:2 5 1 SSPIF ¢
B 4 SSPIF=0 — f
Fay it FIEIRES 1 (1) f
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|°C Stop Condition FF 5

o 2 4 7 ;% :SSPCON2bits.PEN=1
o Master* k 7 2 &= 2Ceh@ % 2 4

SSPCONZ2bits.PEN=1

SYJut AT R B T

SDA 7ok \ /
scL  \ /

‘ L SCL ] Z[ Hi

SDAﬁi@E@LOW
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2C EEPROM £ + 25 ]

Vce
10K .
1k bits EEPROM
PIC18C452 i i
SDA SDA
4
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24L.CO1B & # F* & ]

SL%AVEEADI%)REESS RIW A

5V [kl Byte |2

0 1 0 X X
=n Z
Master s2EIESE ¢ CONTROL WORD » CONTROL o w
> BYTE ADDRESS > BYTE (I: 6‘
3 y P, n,, — . 3 ) GercomassatonestatoEEe, QL3
s IIIIIII FTTTTTI
RESEIVEER  soA I ‘ ‘ | s P
ARNEEEEN L1 11111
"3 BYTE ADDRESS DATA =
3 rererenrrenrresreesrssn, esssessrsssrsssrsssrssens - Y . D
. o IIIIIII FTTTTTI
B TOREE SDA I ‘ ‘ \ p
AENEEEEN L1 11111
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12C Serial EEPROM & #c E

o EEByteWrite (#1#8 » =at » B » a7 L)
> - Bytesn iR B g enizak b

o EECurrentAddRead ( #-+#]#5 )
> PP w ik b oenE R

o [EEPageWrite (&2 #14% » ik 0 B » F Ay %)
> - F 8 BRI eenta b o E 35 8 A (null)

o EEAckPolling ( #34#14% )
> + % EEPROM 1 it &7

¢ EERandomRead (=178 » = 4t)
> PR Pdg Lehinak bl

o EESequentialRead (#3414 » mohk > Tz g i 0 & R )
> B P - F P T Fldg ToRAM iz hE
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Yy 6-1

¢ fl* EEPROManHcE k3 iT24LCO1B=:§ B

> PIC18C4521 i® &+ Master-;t

> i &= Fosc/4/(SSPADD+1)

v 4|\/|Hz/4/(9+1):100KHz
o Y b tﬁﬁiﬂ I 4R HF T “Enter’it g &
35'%] > 101 #icF 0 AZEPT p B ! "'%J » FE 5

ﬁﬁgﬁﬁ%%mm@s%54
F o BT AR RS o GENter | o
By ~ SRS 1 T'a'— ~» EEPROM¥ > 307 — i mhbidf 35 — 3
"AUll” 12 & & F B enfe st o dedn iz gk 2 0

. ﬁ{—rﬁﬂ » a8 0 g EEPROM:E B~F| 3 » enE B T
27 wLCDay % |

Y V V V
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241 CO1B Ack 72 8 ¢r1d g

o 24LCO1B 7 5 * [HI ] ¢
[1IEACK (58 (ACKS 1)

o [TEIACKEBERI[pVES ] 4
ﬂ?\éf—? — TL)»’E['?J% . F’j,

AR A e EpuEWEUAck
FIcERL A H“ﬁEEPROMl#v
= (HEAIER A
ALY
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Send Start

Send Control Byte
with R/'W =0

Did Device
Acknowledge?

Send Restart

Send Control Byte
with R/'W =0
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12C Master #-;8F
7 AL enpE B

7% ¥

—

SEN =0 RAW = 0
Ay l; XAek A A4k AsKA2X AL\ |

l

!
l/D7)(D6 pXp4X D3{D2XDXDO) \ /

b)Y
«

SDA
s \J1\/2\/3\ /4 8 > 1\ /2\/3\ /4 /NS p
scL N
“ 1
SSPIF — _
BF
AN
AL <« AL

f—After start condition SEN cleared by hardware

© 2002 Microchip Technology Taiwan. All Rights Reserved.
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After stop condition PEN cleared by hardware 1
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Openl2C()

StartI2C()
StopI2C()
[dleI2C()
Restart]2C( )
WriteI2C( )
ReadI2C()
oets[2C()
putsI2C()
AckI2C()

Y V V V V V V V V V V VYV V

Closel2C()

© 2002 Microchip Technology Taiwan. All Rights Reser

DataRdyI2C()

NotAckI2C( )

ved.

1°C S8

ALLC o7 (o0

LA E B IR 7 SSPBUF ?
@‘F;Jf Start&éﬁ’ﬁ'”?

& & Stop liEFF

2 2 TR (R DA 2 Bus IS
& & Restart[55%

Bl ' — ByteZ U I>C Bus

(£ 12C Bus #2V— Byte

(¢-12C Bus g&2V— 3»'H l[
H5* ~ 4] I2C Bus

T O

-,SL[I I;—{ ACK
=i i~ (&' NACK
il PC
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Y 6-2
o :TH Y 6-1e4735" » BA738 ¢ EEBytewrite ()
3 EEACkPOlling() ShBcE e 5 [2CHEl A Sl o
o Writel2C( ) ¥t di- LTI €46 4
SSPSTATbi1ts. BEAZE R » 14 ] %758 3%

¢ Readl2C( ) S#icthfrddzic® s BiE €k 4
SSPSTATDbi ts. BE#& %k » 12 2] % :
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s &g * C1l8 &2 Assembly
e # FE? % ——r';%;
2.C18 & MNPASM & *

3. F B EF T Re (i
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In-Line Assembly

MICROCHIP

MPLAB-C18 Workshoep



o CHZTHEAJELZE BEFT 0
> HA ’**CISE:;%Z%!\;}_;% 5

o BFrEE R ¥
» IR Transceiver, Remote Timing. ..

o 775 % 7 T MCUP=

Cxm = enff %)
C
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o REBEFT AL
» In-Line Assembly
o T B AMPASH (*24])
> * ¥ mdip % (directive)
v ORG, EQU, RES, BANKSEL, SET, #DEFINE ......

> EamEE 2 A BB
v # Xxx.inc #%® éhw % : RCIF, ADIF, W, F, FAST

¢ endasm iFapiEE s g g
o AAFEcT s EIELed
> movliw 10 ==> movlw 0Ox0a
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52 (Label)
v e T B gL % (Tx _Loop:)
> WF BT &AL
v 2 MPASM#p = (RCREG, SSPBUF .. )
o — B Bt G BEEG EH U
> FSRO , FSRI , FSR2
> PCLATU , PCLATH , TBLPTRx
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PICISCXXX® ff % 47 4 B

MOVF f,d,a

OP CODE _ _Md a fifif f fififlf

d = Destination Bit J
d = (ifor destination W
d = | for destination F

a = Access Bit ‘ fi = 8-bit Register Address

a= ' for Access Bank —
a = | for bank per BSR

IN-LCine Assembly Fy

— JEt I\/IPASM%ﬂj{Ek : o

movF  PORTD,W *

andlw  b"11110000° movf  PORTD,0,0

xorwf Temp Varl,W ‘ andlw  OxfO

btfss STATUS,Z xorwf  Temp_Varl,0,0

goto  DiscFail btfss STATUS,2,0

bsT STATUS,C goto DiscFail

return bst STATUS,O0,0
return 0O

A4
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CI8p £ & &

void isr_high(void)
{

// Rec_ Data=ReadUSART();

// PORTD=Rec Data;
asm

movTT

movTF
(or=1 I |
retfie
Send USART:
mov lw
movwF
nop
Tx_Loop: btfss
goto
bct
movTF
return
__endasm

© 2002 Microchip Technology Taiwan. All Rights Reserved.

RCREG,Rec_ Data

RCREG,PORTD
Send_USART,O
1

TXREG, O

PIR1,4,0
Tx_l.oop
PIR1,4,0
RCREG, TXREG
0]

12

//
//

//
//
//

//

//
//

//
//
//
//
//

3§l

Get RS-232 data
Display to LEDs

clear USART interrupt flag (RCIF)
& move USART data to Rec Data
Display USART data on LEDs

Return with SHADOW swap

Load "=" to Wreg.
Send to RS-232

Check TXIF rising to Hi

Is Low, loop test

Clear TXIF

Send back the response to RS-232
Retrun with normal

MPLAB-C18 Waorkshop



Yy T-1

o MY O6-14758 ¢ v ¥TPR
P45V e * Cl8ep 2= &2 45

%:”\f%

"B
> B3 JUART”;""% o #H @
B LEDY o X @tz
o 7L
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C18 & MPASM & *

Mixing C and Assembly

MICROCHIP



(%ﬁtm@ £)

o %% dc(local) Lt dicp 3157 % 2 @i o A
AT WA KNS 0 HT : & 1z owp A 2T =
e A E

o =% ¥ (Global )& B Sn@cd then = 24 5 F
ik e lRM gl F B oalk(eREEFETD)
‘FK?J/\%? v

o 3 ,Q;%”%L}\%KC’I"ﬁ PIEE o F RELE o

e 'PL”F"T FLenig L

o BLEFZZ g2 AV & AT h (Re- Locatable):=n

%2 > o MPLINK=® £t % 52 /2 3¢ §F % = p)
o It icy & - EXTERN £ GLOBAL
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Cl8 wfriie £33
(Global - Assembly Only)
¢ GLOBAL =% %
> 382 GLOBAL <3#k & 1>, <¥#c 42>, <...>

> Global #.% kg & M 8acE o Al VAAET
23N & *

- BT EE EEET R R R ELCISE BT
é\';P; NS ’ﬁ
¢ GLOBAL &% 3¢
> i : GLOBAL <@ifest #4E1>, <IER Z42>, <..>

> Global #_* j\_\g‘ A | P A N A 2 VARE U
AR FN e e F

> E*delEiE L e EiEs Bl B018% H v e £5F
*‘j\ﬂi\?q]%)}"

‘mw
\ |
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Cl8 wfriie £33
(Extern in Assembly)
o EXTERN:=% #ic

> 5.2 EXTERN <%d#kc & F1>, < - F2>, <>

> Extern H_% i\? g’% T (MPASM) ¢ B 8icH_d %] enf
ooty 2 s 2 B(MPLINK) € &< 2 i=-ah

o EXTERN 4% 3¢

> 3% : BXTERN <@lAzs% 2410, <@zt 2422, <..>

> [bxtern &% k2 27 232 (MPASM) * &) #25¢ & & f B
e s A2 o d s B BB (MPLINK) K = £ H e et = 41
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CI8 wtrile £3%3
(Extern in C18)

o EXTERN:=% #ic
> %2 : EXTERN <% #c3| %> % #c L 4;

v extern unsigned char Varl;

v extern near unsigned char Varl;

> Extern ®_*% k& ’%ﬁn E’fr“*'?(Compller) Sicdd wl
A s T 2 e i g B(MPLINK) € /4= H ab

o EXTERN=3 B A CAR ;N 42 » T F 3% i s
e B h A (prototype) £ £ “’r"j )
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Ledétp b 2=
Cl8 wtedie £33
(F £372hb T35 72)
o F23\
> & % “0RG"E & T izyk o sxd “CODE"2 2 5 425° 5 %

o FiHc
> * “UDATA”2 “UDATA_ACS"% 2 = ¥ #a %
> 7 it * “CBLOCK” =_% #c %, :xd “RES”
> S HcedF X £ ACCESS BANKAZ

> ¥ 7 ZACCESS BANKp svsdic » L # “BANKSEL” %k 2k =_
i& :ﬁl; =77 BSR ﬁpﬁr I+ pp(vﬁ-'ﬁ‘ CIS%‘% ﬁx:}},’b &_V)’K{‘l’_)

> ot g 2 0 CE ——r'?%:';;ﬁ Ffm-,'ﬁ - Bz

v BT LR D Bl s g s B oo F B
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#=b] T-2 (Ex7-2.c)

e Rec Data 2CAR T sz &g e, ¥ X gw o
STPRFE AR 58 74 T T RS-232 F A2

» unsigned char Rec Data

o Varl % ISR. asm™ #73% 2 c2 % % #c i Access Bank

P\ Al B ExXT-2.¢ ¢ E’_% Nextern:® » © 4 F kK
),ﬁ A%’

» extern near unsigned char Varl

o ISR Routine *t=2R&n#ciriim e 2
> voild ISR Routine(void):
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#= & T-2 (ISR.asm)

TS Rec Data Zextern=* %#c > * K @BILP IR F*
B3 A4 iORS-232 F 4

> extern Rec Data

o Varl, Var2i ISR.asm™ #7% £ eh2 % St
Access Bankp » = ¥ 52 K @, @;P«jl (CH 3])
global Varl,Var2
udata_acs
Varl res 1
Var2 res 1

¢ ISR Routine # 7 & = =& % f2 38 (LEXT-2.¢c »£¢l)
> oglobal [SR_Routine
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4

2z e

3417 4 b

“Ed1t Project”

| -2

fv » &35 %ISR, asm

> x5 ExT-2.c, ISR.asm = 425 £ 75 >
project ¥

o F1* “Watch Window”pL % % Hciniz 4k & 34 {7 18 ep

> Varl ,

> Rec Data

> EEZ P

© 2002 Microchip Technology Taiwan. All Rights Reserved.

82

Var? #_% 7+ Access Bank 7
= ¥R— 1% Bank ?

» banksel Rec Data € #t & 38= i

MPLAB-C18 Waorkshop

7k

Bty £ 9



®Y T-3
o Y 614250 45 % - B OARS
> Ex7-3.c : A f23"
> Ex7-3a.c : Initial Sn#cB
¢ =Project® 4c »ExT7-3a.c

€ 2R3 T
. aCxTF » S@gck o % Fgce &5 GLOBAL
2. Frzv & eFed oh IR FepE o — R Yk 2R S Hoer
“d iy Al g 2
3. IR EIFHTT L % He 0 ek B AFRIV T @
* 5 ¥ * externey £
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PReLF: R RECHE

Using Assembly for
C Standard Function Call
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Fgcenibif
C e b T ke

o ClB»enGfcd A0 Y f el e fpin

> FSRI1 = 3 %’#p % » FSR2 5 1= g ¥

> W@ iE - 4§ 2x i PRODL:PRODH (16bit)
o SHcadu PR A JE L ] =

> strepy(char *dest, char *src)

> dp i Hesrey RAR IR ~ i E Ap

> = FAp R Hdesth] § Ak T - A
o Judpip ek T H B ¢

> STACK SIZE=0x100 RAM=gpr5

> Jafps K& 5 0x500, # =x 5 0x501, 0x502......
> 7 = aPlCnicrod sctiadnzk = 7 & 49 5
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% g e ] B B ATy ke

3 bit WREG

16 b1t PRODH : PRODL

24 bit AAREGZ2+2: AAREGZ2+1 : AAREG2

32 bit AAREG3+3: AAREG3+2 : AAREG3+1 : AAREG3
>32 bit In the Caller’'s Stack Frame
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Cefrdle £3F3 PG

Example - strlen()

char array[10]={""12345"};
#pragma udata abc=0x123
char D _Len;

#pragma udata

void main(void)

{
D Len=strilen(arr ;

¥

$oF (s BRI HE % PEAeF -
array --> 0x0080
D Len —--> 0x0123
FSR1 --> 0Ox0500
FSR2 --> 0x0500

© 2002 Microchip Technology Taiwan. All Rights Reserved.

[Hy 7 s Ry 7 HEAR
(l\/lovlw low(array) ;Ox80 --> Wreg
movwf POSTINC1 -FSR1=0x501
moviw hi(array) ;Ox00 --> Wreg
movwF  POSTINC1 -FSR1=0x502
call strilen
mov T POSTDEC1 ,W ;FSR1=0x501
mov T POSTDEC1 ,w - FSR1=0x500
\_MOVFF WREG,D_Len ;Return Length
0x502 ENESRESE e FSR1
G array Hi
OGN array Low Py

87
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drEelenie L35 Sk
Example - strlen()

o p [SR14p 3] efost dp - nk B~

Strlen MOVLW -2 : OxFE . . P
UF~ SR Y K
MOVFF PLUSW1,FSROL FSRO

MOVLW -1 : OxFF
MOVFF PLUSW1,FSROH
CLRF PRODL
CLRF PRODH

jLoop MOVF POSTINCO

o 3 fpiFE B IS

> - 2 =FSRI + OxFFE

» — 1 =FSRI + OxFFF
o SRR igdp w38 By 5 78 24
& driadiBcph T g * 3|FSRZ

BZ IEnd Jod o

: » B2 JF #4FSR2 7 #|FSRI
INESNZ PRODL #] E'J fﬁﬁlﬁ' , 7 Erii T’—”r
INCF PRODH 2% 4 RAM &
BRA JLoop > auto® Hod A i s

jEnd  RETURN o Bwim g %% 7+ PRODx
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Example - strcpy()

#pragma udata abc=0x123 movlw low(a) ; array a low point
const char a[10]= {"12345678"}: movwf PQSTINCI ; pass to (gtack+0)
char b[10]: movlw hi(a) ; array a hi point
’ movwf POSTINC1 ; pass to (stack+tl)

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

void main(void
el movwf POSTINC1 ; pass to (stack+3)

{ :
Nop(); call  strcpy
c =strcpy (b, a); ;
while(1); movif PRODH, ctl ; save return to c
1 movif PRODL, c
movliw 0x04 ; Stack—4

subwf FSRIL, F
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STRING CODE ﬁii’f %IE ﬁ) %&#‘% p'II

global strcpy Example - StGCy()

strcpy movff FSR2L,POSTINC1 : Save FSR2 on the stack. RS E‘}‘E‘)’(’EJ fﬁ[  [Z[IFSR2
movff FSR2H,POSTINCle— I—Fj ‘\’L’FSRZ#_" lL%;FZFf‘HI
moviw -6 ; Load FSR2 with the 'src' pointer
movff  PLUSWL1,FSR2L
moviw -5

movff PLUSWI1,FSR2H

moviw -4 ; Load FSRO with the 'dest’ pointer ,
movff  PLUSW1,FSROL F (HTE
moviw -3
' movff PLUSW1,FSROH 0x505 FS RZH
movff  FSROL, PRODL ; make a copy for the return value
movff  FSROH, PRODH oxs04) FSR2L
jLoop: movff  POSTINC2, INDFO ; Copy source to destination 0X503
tstfsz  POSTINCO,ACCESS ; Test ‘dest’ for '\O'
bra | eYe]) 0x502 LOW b

moviw  OxFF : restore FSR2 H| a

movff  PLUSWI,FSR2H 0x501

movf POSTDECL1,F, ACCESS : decrement FSR1

moviw  OxFF 0x500 LOW a

moyvff PLUSW1,FSR2L

movf POSTDEC1,F,ACCESS - decrement FSR1 FSR1 Offset
return
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> g R:E# (RAM or Stack)

Euild Options

Categones:
Generate Cormmand Line
[ Treat 'char' as unzigned
Diagniozhics level; Drefault stora
Errarz and warnings

M acro Defintionz

add. . |

Remowve

Remowve All

Restare Defaults
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o B Y 6-143425" P putrsUSART() & #icik
B EFS EB(E ~ ROMIR %)

=~ =

Z3 ¥ 2 : global Send ROM_USART

> »ExX7-4.cithiz 2

v void Send ROM USART(const rom char *data)

> &kt erDisp Msg| |#z % const rom char
v

i@~z ROM 4p#%% near , % 7 16 bit
¢ Project® #4r »S R _UART. asm
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