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Regional Training Centers

for 8-bit PIC Family
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Mﬁg:mp

Regional Training
Centers

XC8 £F &R+

e C:\Program Files
(x86)\M|croch|p\xc8\v1 21\docs

¢ XC8 JrzZas{E

r—
)

> MPLAB _XC8 C Compller User_ Guide.pdf

¢ XC8

=

[~

i li[zélrﬂ {_

1

—_——

> MPLAB_XCS8 Perlpheral lerarles pdf

o C18H

]

HE XC8 2 F+f

» C18 to XC8 Migration Guide 50002184A.pdf

o XC8 &

’.s

e

CEx

a1

(I:

H30)

> XC8 Online Actlvatlon pdf




m

MICROCHIP

Regional Training Centers

PIC16F1xXxXX
PIC18FXXXX

PIC18FXXJXX
PIC18FXXKXX

XC8 Compiler Slide 3



M@:Hlp XC 8 E?i%ﬂ@?%\

Regional Training
Centers

Scaling the PIC*MCU & dsPIC*DSC Families

M

, = _RIC2aF

="
2
=
=

Funct

10 — 12 MIPS
Up to 128 KB Program Flash
18 — 100 Pins

© 2013 Microchip Technology Taiwan. All hié_hts Reserved. _XCB Compiler
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MICROCHIP PIC16 %ﬁ‘ ® %;’[—\‘ﬁtbﬁ

Regional Training
Centers

E PIC16Fxxx 7 PIC16F1xxx
High-Performance RISC CPU: High-Performance RISC CPU:
Only 35 instructions Only 49 instructions
e A Hh /L EE A E 4 fE ) st e - A
> P IE  F 25  A > i i S BT (i

R TS S DU
Operating speed:

» DC — 20MHz oscillator/clock input
» DC - 200ns instruction cycle

Operating speed:
» DC - 32 MHz oscillator/clock input
» DC - 125 ns instruction cycle (8MHz)

B lfife ] EA B B A oA

N iggﬁfﬁﬁ&’mﬁﬁ%%M%m%
BB R R,

B - PR AR > FR{EEI L] 16.bit FSRe M7

> FSRs HEEHVER BRI ZEM

© 2013 Microchip Technology Taiwan. All hié_hts Reserved. XC8 Compiler




e 8-bit PIC HuHErs

Regional Training
Centers

PIC16F Enhanced PIC16F1 PIC18F

Max GPR/SFR 336/110 2496 / 316 4096/159+

LRI 21 PICISF T » By S
N E A HUAE access bank.
Max Program 8Kx14 32Kx14 1Mx16
FSRs 1 2 3
B DL FSR SEE 2 a0
Instruction Count 35 49 75

MASRREAIE 3R 85 (Afs 45

Stack 8 16 31

with over/under flow reset with over/under flow reset
Interrupts 1 1 2
hardware context save optional hardware context save
Program Memor Zi RETLW $505 T - 7k RETLW F5558 11 ~ W Aa[DUE | FrATCiF/HE E TABLRD instructions.
g y BT AT LA 18 EEPROM Fi18 /1 8L 7]

Read EEPROM [&38 1 FiiHY FSR sEhF 7t

(PIC16F877)

© 2013 Microchip Technology Taiwan. All Rights Reserved.  xcs Eompiler



2\ Enhanced PIC16F1xxx
MICROCHIP 2&73 f”"

Regional Training
Centers

Enhanced Mid-Range PIC® Microcontroller

i RS
B GLiRE 22/ Up-to 32 MHz
‘ Data Memory

Up-to 56 KB

or CPU Up-to 4 KB

32 K Instructions * 49 Instructions with Additional

Word * Interrupt Support Features

with Context Save

* 16 Level Stack with
RESET options

Room for Future Peripheral and 1/O Driver Expansion




L. PICI6FLAFIZ RS AR 2
Regional Training (F| ash Memo ry)

i R -

HEARF] 32KW IFEZZE [ A
PN EE R RV 2 -

(32K x 14-bit = 56K Byte)
TRV A A RIS T (6
H C B 5 HERATRER!

PIC165EERhanced 8-bit MCU



A BEREEHE 32KW rIRERZER

MICROCHIP

Regional Training (P I C 1 6 F 1%? IJ)

Centers

o EAZERIRRE] 16 [EEAH (page) - FHZIRIX goto/call (11-bit fir
HERIE) 15 T04ERF 2kw BYRV/N ©

o fE/H MOVLP {55 RB{EAEZUH (Page) Byl (BBRIGER PAGESEL) -

6|5 |4 |3 |2 (1|0 MOVLP

G PCLATH PCL

- | 141138(12111|10(9 |8 ||7 |6 |5 (4 |3 |2 |1 |0

1019 (8 ||7 |6 [5 |4 |3 [2 |1 |0 [GOTO/CALL

Program
14131211109 8 11716 [5 14 13 [2 |1 |0 | ounter




i) S R 2o R

MICROCHIP

Regional Training (RA M & S F R S)

Data Memory

Up-to 4 KB
with Additional
Features

7

2% RAM ZEfE 4G22
@ﬁﬁ
(Bl: 285 - [4571)

25 RAM ZEfH4E S
RRE 7 a8

'8

PIC16K2&nhanced 8-bit MCU

© 2013 Microchip Technology Taiwan. All Rights Reserved.



i) ATV E L IR AR AC B

MICROCHIP

RegipatTaiin (PIC16F1 %1 RAM)

o #4RJL 32 banks BERIELIEZEM
¢ 4&E Bank —% & 128Bytes
+ HrifRY 15 banks &L & A ER

o HHEMERE RAM:

o RYEE{E Bank BYEB#IHY 12 bytes RAM ZEfEifd ks CPU /4
Core SFR. (0x00 ~ 0x0B)

¢ SFRs KF#E(5A%&{E Bank 20 bytes RAM ZZRg] (0x0C ~ 0x1F)
¢ & Bank &1% 16 bytes RAM &3t RAM (0x70 ~ Ox7F)

o HTIIARVIORE
¢ W A& RAM (Ox09) N —EfEBZ A “wreg” (B PIC18 —%)
¢ Banks 16-30 LA HCE(EH
& Bank 31 ﬁAiﬁ&%}j’(lﬁ*ﬁ&ﬁ}ﬂé




j%%§>

MicRoCHIP PIC16F1 RAM YL E
R emtora e
Bank 0 |Bank 1l | Bank 2 | Bank 3 | Bank 4 | Bank 5 | <=«sss-- » | Bank 31
0x000
12 Common CORE SFRs
0x00B
X0C 1 SERs | SFRs | SERs | SFRs | SFRs | SERs
20 20 20 20 20 20
0x01F
0x020 ?arllk 31
@)Q FEnctions
(O, Stack Access
GPR GPR GPR GPR GPR GPR S &
80 Bytes| 80 Bytes| 80 Bytes| 80 Bytes| 80 Bytes| 80 Bytes Qy‘z’& Regiaed
0X06F
0x070
Common Memory (16 bytes)
0X07F

XC8 ompiler




R AR RAM Bank HytTj#

MIcROCHIP
HEEEHREE
o FFEHR PIC16 » Bank FyUJ# 2% 48 Status BifFgsHy RPOKRP1 firyt
o TEFHY PICI6FL BT » EWMEMTESEAFET
o ¥TEEMET o £/ BSR 7K EH Bank RYTIHA
o (ERIFHY MOVLB f5<K M Bank HYEEE

PIC16FXxXx PIC16F1xxx
TO‘PDZ ndc | staTtus!- |- |- TO|PDZ DC C

BSR |- |- |- |4 |3 |2 |1 |0

00[01|10[11 | X0 1 (2 |3 4h:>31




N gl pE R
MICROCHIP PIC16F1 Faﬁj‘%ﬁ:i_t*%j:\l (FSR)

Regional Training
Centers

o IRP bit BE&EAREFEET » B FSRxH Hﬂﬁ?

o FILAEHHFIUEIA 256 bytes M LHTEDR:
¥ FSRxH #1758

o BB WHFENREA @ A DIE REFHHEL
FSRxH ¥{78%

o REERREENERES

I‘u'l>

o %ANKSEL (R &&&EEA - ERHE FSRxH B




e  PICI6F1 HHZfE Ty ESRs

Regional Training
Centers

o  TH4H 16-bit FSRs

o TEFHIZE 64K £HE
o [FEHEHLERHE
o RUEEHREREE
o REAPRPIECIERS

° FSR &=L7T
TS =0 RAM 2=

o =1 fEZzEH

o FSRs FESHINAES R
DT EERAER

© 2013 Microchip Technology Taiwan. All Rights Reserved.

0x0000 0x0000
SFRs ;
g FSREY & gi;s:;”e
=18
TEHEE I, GPRs Addresses
_ ___OXOFEE OXOFFF
0x1000
S RESERVED o B
7]
, 0x2000 S &
i%‘f’i%iﬂ: Linear GPR Region ,@Q ‘&{y
BRI IR 0X29FF G- \7{.@
0x3A00 2
OX3A00 | RESERVED
N\ 0x8000 0x0000
FSR MSb
Is set
@ﬁimﬁa > PROGRAM Emgrta m
- MEMORY ounter
=0 [%% Addresses
\ / ___ OXFEEE UEEE

_XCB Compiler

Slide 16



M@:Hlp F S R %\%ﬁﬁi_ﬂ:

Regional Training
Centers

o EFEEHF] RAM (0x0000 ~ OXOFFF)
+ A7 banks SFR {EFIRFIEAALEL » FiDUEGHIRS EREA bank 3%

TE AR
7 FSRxH 0 7 FSRXL 0
0 Jo o Jo [ [T T[]
\ ~ J L J
00000 00001 00010 00011 ME'MKJ 11111 Y
0x000
0x00 ~ Ox7F J

0Ox07F

Bank0 Bankl Bank2 Bank3 Bank15




fa%@:‘

- \ ,\ — l f" ’
MICROCHIP P I C 1 6 F 1 FS R j%ﬂ .':'_':lé\;:'% r: Zﬁ:[; BANK 0
Regi(::naltTraining E?OPBRytes
B {EBANKE 80Bytes RAM Ryt Ehl &5,
FSRx &4 Eak#Eaafrak 0x2000 ~ 0x29AF (BANK31 FFA) BANK
SO PR TR - 5 - WHE .. oy
AV BANK E#%, 1 FSRx BLu] AFRL
EHLER - unsigned char InputBuffer[100] @ 0x2000; BANK 2
0x2000 [ 50 Bytes
0x204F
12 Common CORE SFRs 0X2050
BANK 1
SFRs | SFRs | SFRs | SFRs | SFRs | SFRs 0x209F o
20 20 20 20 20 20 0x20A0 80 Bytes
Bank 31 BANK 2
e | v
’, I
BANK 0| BANK 1| BANK 2| BANK 3| BANK 4| BANK 5 éfob Stack Access 0x20F0 BANK 3 BANK 4
GPR GPR GPR GPR GPR GPR F & e | Ox213F GPR
80 Bytes | 80 Bytes | 80 Bytes | 80 Bytes | 80 Bytes | 80 Bytes Registers 80 Bytes
0x2140
BANK 4
0x218F
Common Memory (16 bytes) O BANKS
0x21DF 80 Bytes

aiwan. All Rights Reserved.

XC8 ompiler

Slide 18




ﬂ{? O —P 218225 M 52 4
MICROCHIP P|C16F1 FSR ij:ynakm\é@[‘:u— J:

Regional Training
Centers

/08000, 0000
I FSRxH 0

1 ™

Program

+ > =< Flash

7 FSRXL 0 Y EIIDY
~/

\_ OX7FFF

OXFFFF




f{?

MICROCHIP

Regional Training

Centers

il

BRI EHEVE R
A HE[Z 2MB (1M Words)

21-bit Program Counter

15

=T

unﬁ' f:

PIC18 Program Memory Architecture

EZ=H

3

Stack Level 1

Stack Level 2

Stack Level 30

Stack Level 31

31 Level Stack

»” -
© 2013 Microchip Technology Taiwan. All Rights Reserved.

XC8 Compiler

AHYECE

Reset Vector

High Priority Interrupt Vector

Low Priority Interrupt Vector

On-chip Program Memory

Unimplemented
Program Memory
(Read as ‘0’)

000000h

000008h

000018h

007FFEh
008000h

1FFFFEh

Slide 22
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Table Read

0x000000
0x000002
0x000004
0x000006
0x000008
0x00000A

Ox1FFFF4
Ox1FFFF6
Ox1FFFF8
Ox1FFFFA
Ox1FFFFC
Ox1FFFFE

MICROCHIP
Regional Training 8'b|t PIC® ArChIteCture
Centers
TBLPTRU TBLPTRH TBLPTRL
00 00 09 4= 21-bit Program Memory Pointer
Data Memory (RAM) Program Memory (Flash)
0x000 0x000001
0x001 N 0x000003
0x002 § 0x000005
0x003 3 0X000007
0x004 0x000009 | 2C
0x005 TABLAT 0x00000B
« 2C 8-bit Data
OXFFA OX1FFFF5
OXFFB OX1FFFF7
OXFFC OX1FFFF9
OXFFD OX1FFFFB
OXFFE O0X1FFFFD
OXFFF OXLFFFFF

High Byte

Low Byte

© 2013 Microchip Technology Taiwan. All Rights Reserved.

XC8 Compiler
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MICROCHIP

Regional Training Centers
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R ¢k SCp e
MICROCHIP C18 s XC8 gﬁg%iﬁ

Regional Training
Centers

G e P B fEH C18 4w B XC8 $mz

C 4L ES MCC8.exe XC8.exe
2L [ERE MPLINK.exe XC8.exe
T PRECERHE MPLIB.exe XC8.exe

XC8.exe #YZKH IDE Hydan< ¥ e (E A PICC.exe
(for PIC10/12/16) =, PICC18.exe (for PIC18F) zk4gzE - il

A TEFT AN RN F




e — AR G (oA

Regional Training

134

Centers
: N assembly
p-code pi JJp-code source
i ) libraries files files
Command-line driver ;

processed el relocatable
files (module) e object file

C source obj

files
.C preprocessor code assembler

generator

debug file

cromwell 13 cof

linker 5 objtohex

hexmate [ .hex

Jhex
hex file
absnlute hex file
object file
relocatable object hex | 1oy
object files libraries files

© 2013 Microchip Technology Taiwan. All Rights Reserved. _XCB Compiler i 27
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Mlcég:mp XC éﬁ eﬁ%ﬁ% H}izﬁ

Regional Training

e Pro/ Standard mode (F#ERR)
2 IhEERY Omniscient Code Generation
(OCG) meFEALIIEE
o Lite mode (EHR)
¢ [Ri1ERY OCG s bIIRE
o NZRECIERE AN ~ TeH-4mait S (8 FE ]
HYPR ]
¢ FIaiE AN OCG HYEE

o BPEAR 45 RAER R PRO B2\ » AR
IL: 2’% Lite Bz

; N
© 2013 Microchip Technolo




X
Mﬁg:mp

Regional Training
Centers

o Pt

Microchip XC

OCG Technology

A Microchip By XC 42235

</

VA

Omniscient Code Generation™ (OCG)

&

o OCG BR£GHHEHHRZERE

S

o E;za.
Jiji}

SRR R R ©

R THY RS

FIER SRRl SefRfaBpTE C fEFRaIRBH
{bax B L4mERTIRE - SERET Y ZE]




o R B AR
Regional Training ey WA =

o CrEFREMER4mEmEHY
. QI?HECH%Q}H b A B e U AT R B
g

1Ob;
\ | Intermediate files
|
preprocess _
_ code

T

A preprocess code
C file > pa‘grlse e assemble
S —

Second stage

First stage of compilation of compilation

© 2013 Microchip Technology Taiwan. All hié_hts Reserved. XC8 Compiler




o BN B E TR

2R M4EE 3 (0CG)
o FTAHY C W iREe FRERY

¢ P-code #Z 2 [EfEZE » —#LiE A OCG &&=

Intermediate files

preprocess

C file & '
parse

—

preprocess | omniscient
C file & - , code assemble link
parse generator
S —

First stage of compilation Second stage of compilation

© 2013 Microchip Technology Taiwan. All hié_hts Reserved. XC8 Compiler




Aﬁf§§th: ;)((::83 Eg;%gg&[ErE]

Regional Training
Centers

Type
bit
char, unsigned char
signed char
short, signed short
unsigned short
iInt, signed iInt
unsigned iInt
short long, signed short long
unsigned short long
long, signed long
unsigned long

© 2013 Microchip Technology Taiwan. All Rights Reserved.  xcs Eompiler

Bits
1

8
16
16
16
16
24
24
32
32

=y rihill

MiIn Max
0) 1
0) 255
-128 127
-32768 32767
o) 65535
-32768 32767
o) 65535
-8388608 8388607
0) 16777215
_231 231_1
0) 232-1



ﬂ/ N —_—
o 22 SERL LS

Regional Training
Centers

o STIRFIIEF AR

¢ 32-bit IEEE format

sign exp mantissa
X XXX XXXX XXX XXX XXX XXX XXXX XXXX

¢ 24-bit truncated IEEE format (Default)

sign exp mantissa

X XXXX XXXX XXX XXXX XXXX XXXX

e The larger format offers greater precision




-«
lWZEéiHm

Regional Training
Centers

512 Float AYRE=

¢ 1 Project Properties T - &5 XC8 Linker
+ 1 Memory Model 1% » {E140%

LGS

Categories: )
o Genenl Cptions for xed (v1.12)
= @ Conf: [default] Option categories: | Memory model v Reset
-0 PICkit 3 . :
. Size of Double 24 bit v
I Loading
o Libraries Size of Float 32 bt v
~ O Building External memory Wordwrrite v
= o X8 global options EAM ranges
@ XCE compilar ROM ranges
@ 308 linker
Type Bits Exp Mant Min Max

float 24 8 15

24 8 15

double
32 8 23

© 2013 Microchip Technology Taiwan. All Righfs Reserved.

~3.587324e-43
(00 00 01)

~3.587324e-43
(00 00 01)

~1.401298E-45
(00 00 00 01)

XC8 Compiler

~3.402771E+38
(7F 7F TF)

~3.402771E+38
(7f 7Ff 1)

~3.402823E+38
(7t 7Ff ff 1)
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Regional Training Centers




L e RS R %

Regional Training
Centers

® gﬁé%%%%ﬁﬁ?% HEHEEDERE (Header File) YRR F T
I
¢ .\xc8\vl1.21\include\  —F&HVEEBERE (Z28E0F N E R
¢ ..\xc8\v1.21\include\plib\ [ 7% A B JEE HY A A A,

S0 NERTEZEE R

<XxX.h> SreFas Y EHVEEBERVH SR T

s | CESRRNES R
- SRR H % 0T ERR)




M@:Hlp :’}E*-}EH @EE%

Generic Header File (xc.h)

(55—

=)

o <xc.h> RS —(EZEMARRERE

o <xc.h> {ZEPEFEAEEE

¢ #include <xc.h>

o ERR Hi TeCh C e B

<xc.h> 2—FEH

B

27

TR ALLTESE

<htc.h> BEA{EFE

¢ #include <xc.h> ZFjA #include <htc.h>

o HREGE| F—/EHY htc.h




R\ htc.h

MICROCHIP
R Centors (% : ) )

» htc.h @igERE IDE FREAKITHRE

KA EEZER:

PICL16FxxxXx j]]/\ <pic.h>
¢ PIC18Fxxxx I A <picl8.h>

I

[* HI-TECH PICC / PICC-Lite compiler */

#if defined(__PICC_ ) || defined(__PICCLITE_ )
#include <pic.h>

#endif

[* HI-TECH PICC-18 compiler */
#if defined(_ PICC18 )
#include <picl18.h>

#endif




R PIC16Fxxx f&FH pic.h

MICROCHIP

Regional Training %E{ J E
o pic.h FEIIHEE

¢ #include <pic_chip_select.h> (~—

)

Ml

i

¢ EFRELE
» CLRWDT(),SLEEP(),NOP( ), RESET()

¢ J{“BEEEPR Y Configuration Word F %

o JYEEEERRAY ID Locations E#

o JFEEEERR Y Internal EEPROM E £




R
MICROCHIP

Regional Training
Centers

\ 4

\ 4
\ 4

pic_chip_select.h

FUUJE

e pic_chip_select.h B{REEN—)=
#35 IDE P ARV TR P (s

ST AR EETE

PIC16F1937 k.-

PIC16F887

H <pic16f1937.h>
<pic16f887.h>




R pic16F887.h

MICROCHIP

Regional Training %ﬁ )

Centers

o picl6f887.h EEZITHNATE Y Fas

¢ Hil Data Sheet FH[E][1Y 1%
o HfresHyLE itk

¢ fEH bit EFRE fFas tEAYALTTALAE

o ERATES R E R TP

BT

e Configuration Word FYXEZR1E pic16f887.h
FEHEREER - XC8 fiEFH PIC16Fxxxx BEEFHEY

pic_chipinfo.html ﬁﬁ;’,—{t, Configuration Bit

ECOEHSE o SRR E G

R IEERHA




ﬂ{?

MICROCHIP

Regional Training
Centers

© 2013 Microchip Technology Taiwan. All Rights Reserved.

pic16f887.h A EF (SFRS)

/l Register: PORTA

extern volatile unsigned char PORTA @ 0x005;
#ifndef _LIB_BUILD
asm(“PORTA equ 05h"); < EZ PORTA gy& ¥ irak
#endif
// bit and bitfield definitions
volatile bit RAO @ ((unsigned)&PORTA*8)+0; ™\
volatile bit RA1 @ ((unsigned)&PORTA*8)+1;
volatile bit RA2 @ ((unsigned)&PORTA*8)+2;
volatile bit RA3 @ ((unsigned)&PORTA*8)+3; 3 PORTA . &{E R TTHIE S AT HE
volatile bit RA4 @ ((unsigned)&PORTA*8)+4; > (Hi-Tech PICC & XC8 B FHsE)
volatile bit RA5 @ ((unsigned)&PORTA*8)+5;
volatile bit RA6 @ ((unsigned)&PORTA*8)+6;
volatile bit RA7 @ ((unsigned)&PORTA*8)+7; y
#ifndef _LIB_BUILD
typedef union { N
struct {

unsigned RAO
unsigned RA1
unsigned RA2

unsigned RA3 , EE F‘)ORTA HALTT4ERE
unsigned RA4 : (A EEE C18 tHE)

unsigned RA5
unsigned RA6
unsigned RA7

12 Y,

} PORTADbits t;

XC8 Compiler Slide 48
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MICROCHIP
Regional Training

e picl8.h FEIjHE

¢ #include <picl8 chip select.h>

A RBER PIC18Fxxxx {#H pic18.h

)

jul

* EHRELE
. CLRWDT(), Clrwdt()
~ SLEEP(),Sleep()
> NOP(), Nop()
~ RESET(),Reset()
o JLEEEER 1Y Configuration Word & %5
o JVEEEERAY Internal EEPROM E%

_XCB Compiler



R pic18 chip select.h

MICROCHIP
Reglonal Tralning U
o picl8 chip_select.h BIREEN—/E

¢ k15 IDE FT{E ARy T E T A Z2 (s Y TR
WOHNE

¢ PIC18F4520 #H <pic18f4520.h>
¢ PIC18F45K22 1| <pic18f45k22.h>

o pIC184520.h REHINEFELIE - BH
ik R TEAEREAATE -

o XC8 {#HH picl8 ChlplnfO htm! 45y
Configuration Bit B B - A E

\

Aﬁ '\R Eﬁ
© 2013 Microchip Technology Taiwan. All Rights Reserved.
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MICROCHIP

Regional Training
Centers

o B ini E’JPSI@EIJE&@J Tr#'%
HEIR > 417

»
%
A~

Hlink B

'2:[7 ijﬁ\l (hllr

,EI’JTE{* HYE

T(5E FHHYTTE
k.exe) {1 Kl

JUN

¢ PIC16Fxxx : picc.ini
¢ PIC18Fxxxx : pic18-18.ini

I ﬂg&

||J/'

W) &

A

'_‘ :' + “ A &) Y 25
S 1 U A W)

i

FirigE

?Eni

EI>‘}

AL

\/\




2 PIC16F887 SLIER A E MAHEEE

MICROCHIP .\microchip\xc8\v1.12\dat\picc.ini

Regional Training

“rs G518 PIC M@HRITANRRBARRALEE - hlink exe
MR TREA

o J&TLAPICL6F887 Kffl » FrERYER EIRRYEREHEF S5 picc.ini
F—HHAYA
[16F887]
MAKE=MICROCHIP
ARCH=PIC14 // Mid-Range Core
PROCID=887F
FLASH_READ=1
FLASH_WRITE=8
FLASH_ERASE=10
FLASHTYPE=READWRITE_A
IDLOC=2000-2003
CONFIG=2007-2008
EEPROMSIZE=100
ROMSIZE=2000
BANKS=4
RAMBANK=20-7F,A0-EF,110-16F,190-1EF
COMMON=70-7F
DATABANK=2
ICD2RAM=70-70,1E5-1F0
ICD2ROM=1F00-1FFF
ICD3RAM=70-70,1E5-1F0
ICD3ROM=1F00-1FFF

© 2013 Microchip Technology Taiwan. All Rigts Reserved. _XCB Compiler




&  PIC18F4520 ;e RAE M ALHLERE
MICROCHIP .\microchip\xc8\v1.12\dat\picc-18.ini

Regional Training

e JETLL PIC18F4520 Effl » 554:3% picc-18.ini E—HEEREA

[18F4520]

ARCH=PIC18
CFGMEM=300000-30000D
COMMON=00-7F
DEVIDMEM=3FFFFE-3FFFFF
EEPROM=F00000-FO00FF
ERRATA=FASTINTS
FAMILY=18f4520
FLASH_EW=40,20

GPRBANKS=080-0FF, 100-1FF,200-2FF,300-3FF,400-4FF,500-5FF
ICD2RAM=5F4-5FF
ICD2ROM=7DCO-7FFF
INSTR=EXTENDED
MAKE=MICROCHIP

PLIB=1

PROCID=4520

RAMSIZE=600
REALICERAM=5EF-5FF,F9C-FIC, FD4-FD4,FDB-FDF,FE3-FE7 FEB-FEF,FFC-
FFF
REALICEROM=7D00-7FFF
ROMSIZE=8000
SFRBANKS=F80-FFF
STACKDEPTH=1F
USERIDMEM=200000-200007

© 2013 Microchip Technology Taiwan. All Rights Reserved. _XCB Compiler Slide 53
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Regional Training Centers




- 4
Mf‘?c 2% € Configuration Bits

Regional Training
Centers

| Configuration Bits - 2728 REIEEINI T » BeOfETtaR

aTHYRE K - B eIt EEHE MCU “/k A" TIREHVECE
HREAE Rz 2URs DUBR 8% 72U e

o EEL TINAE
o RS
o EFaEtITEs
o JRER{EM]
o FEIIREE ...
o HHE wHEl_éQ;:H{ » B2 RERS

1
1

FEREY “ PIC HY%F

© 2013 Microchip Technology T n. All Rights Reserved



e TE XC8 5 Config. Hy3E

Regional Training
Centers

» i—EH #pragma config HYEE T
= 55 #pragma config 5 7ETH= 6

BEEESELE <pic.h>, <picl8.h>

m PIC16FXxx 3 E & FE 2« pic_chipinfo.html

s PIC18Fxxxx ixEEFfEZE : picl8 chipinfo.html

ﬁJ;

{5 #prgama config EYERHI :
#pragma config FOSC=XT, BOREN=OFF, WRT= OFF, DEBUG=ON

BAER PICC g%  config(x)
__ _CONFIG(XT & WDTDIS & BORDIS& WRTEN & DEBUGEN);

- -
© 2013 Microchip Technology Taiwan. All Rights Reserved. XC8 Compiler




& Configuration Bit FVE£E

MICROCHIP

Regi%naltTraining 1 6 F 8 7 7A
JR PICC WE£ XC HWE%£ )=l
WDTEN /WDTDIS WDTE= ON/OFF Watchdog timer
PWRTEN/PWRTDIS PWRTE= ON/OFF Power up timer
BOREN /BORDIS BOREN= ON/OFF Brown out reset
LVPEN/LVPDIS LVP= ON/OFF Low voltage programming
DP / DPROT CPD= ON/OFF Data code protected
PROTECT CP= ON Program code protected
UNPROTECT OFF Program code unprotected
WRTEN WRT= OFF Flash memory write DISABLED
WP1 256 Protect 00-FFh
WP2 1FOURTH Protect 00-7FFh
RC FOSC= EXTRC RC oscillator
HS HS High Speed crystal oscillator
XT XT Crystal oscillator

LP LP Low power crystal oscillator

© 2013 Microchip Technology Taiwan. All hié_hts Reserved. XC8 Compiler




2 W& E Configuration Bits

MICROCHIP

Regional Training ﬁ ] M P L A B X I D E

Centers

(BEfLTT) e

%f:wﬁb%tj%:% : LT:| Projects Ctrl+1
- B : (5 Files Ctrl+2
} WlndOW @ Classes Ctrl+9
2 Favorites Ctrl+3
P PIC Memory Views B o s
"‘:‘ lﬁ%ﬁ@) “%  Project Environment
( PIC DE IE\ . . Gu:put r
» Configuration Bits Nevigaing »
Debugging r
Versioning d
PIC Memoty Views = Program Memary
Simulator = File Registers
Other | & SFRs
Editor Ctrl+0 & Configuration Bits
) & EE Data Memory [E\E
Close Window Ctrl+W
_ i i = Other Memory ‘
Maxirmize Window Shift+Escape
Undock Window Alt+Shift+D

Clone Document
Cloze All Documents Ctrl+Shift+W
Close Other Documents

Documents... Shift+ F4

Reset Windows
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MICROCHIP W[ EEH COangura’[lOn Bits

Regional Training
Centers

© iEaIDURIE R RAE Output BRI ISITH

/\

: Qutput - Lab1 (Build, Load) | Configuration Bits F @
Address  Mame Value Field Option Category \ Aﬁ
arEe W COMFIGZ2 FFFF POSCMOD  NOME Primary Oscillator Select Primary oscillator disabled -

QSCIOFMC OFF Primary Oscillator Output Function QDSC2ICLKOMRCAS functions as CLKO (FOZ

FCESM CSDCMD  Clock Switching and Maonitor Clock switching and Fail-Safe Clock Monitor

FMOSC FRCOIV  Oscillator Select Fast RC Oscillator with Postscaler (FRCDIY

IESO O Internal External Switch Over Mode IESO mode (Two-Speed Start-up) enabled
157FE  COMFIGT1 3FYF WODTPS P332768 Watchdog Timer Postscaler 1:32 768

FWPSA FPR128 WDT Prescaler Prescaler ratio of 1:123

WINDIS O Watchdog Timer Window Standard Watchdog Timer enabled, (Windov

FWDTEMN OFF Watchdog Timer Enable Watchdog Timer is disabled

IC3 PGx2 Comm Channel Select Emulator/debugger uses EMUCZ2/IEMUDZ

GWRP OFF General Code Segment Write Protect  Writes to program memoaory are allowed

GCP OFF General Code Segment Code Protect Code protection is disabled

JTAGEM OFF JTAG Port Enable JTAG portis disabled -
' 0 | P

Memory _Cnnﬁguraﬁnn Bits - Format

© 2013 Microchip Technology Taiwan. All Rights Reserved. XC8 Compiler i 59



Mlcnocmp E*i;_l:lz‘__;ﬁfj COnflguraUOn Bits

Re g:onal Trainmg

o XC8 ¥jX Configuration Bits Byt EFR
¢ #pragma config <setting>=<named value>
¢ EAHL MPLAB C18 #{[H]

o XC8 ¥} Hi-Tech PICC (PIC16F) Fr{sE FHEY

__config (X) BYEATAHE » D
HYEEA




Mf{‘\ XC8 iy Configuration Bits

Regional Training

o PIC16F %51
* MHEAHIE £ 1E:

» C:\Program Files\Microchip\xc8\vx.x\docs
\pic_chipinfo.html

o PIC18F &5
* MHEAHE FAE:

» C:\Program Files\Microchip\xc8\vx.x\docs
\pic18_chipinfo.html




-«
MQ:HIP

Regional Training
Centers

Config. Bits JTTHYERE

Microchip MPLAB XC8 C Compiler supported devices

Microchip MPLAB XC8 C Compiler supported devices
10E200 10F202 10E204 10F206 10220
10F222 10F320 10F322 10LF320 10LF322
12C508 12C508A 12C509 12C509A 12C671
12C472 12CE518 12CE519 12CE673 12CE674

12CR509A 12F1501 12F1571 12F1572 12F1822
12F1840 12F508 12E509 12F510 12F519
12E520 12F529T39A |12F529T48A  12F609 12F615
12E617 12F629 1JF635 12F673 12F683
12F752 12HV609 12HV615 12HV752 120LF1501
12LF1552 121LF1571 12LF1572 = 12LF1822  12LF1840
12LF1840T39A 12T F1840T484A 16C432 16C433 16C35035
16C354 16C54A 16C34C 16C55 16C554
16C557 16C558 16C35A 16C56 16C36A
16C57 16C57C 16C358A 16C58B 16C620
16C620A 16CH21 16C621A 16C622 16C622A
16C62A 16C628 16C63 16CH3A 16C642
16C64A 16C63A 16C65B 16C66 16C662

18C242 18C252 18C447 18C452 18C601
18C658 18CE&01 18C858  18F1220 = 18F1.30
18F1320 18F1330 18F13K22 18F13K30 18F14K22
18F14K220IN 18F14K50 18F2220  18F2221 = 18F2320
18F2321 18F2331 18F23K20 18F23K22 18F2410
18F242 18F2420  18F2423 = 18F2431  18F2439
18F2450 18F2455  18F2438 18F248 18F 2480
18F24J10  18F24J11 18F24J50 18F24KJ0 18F24K22
18F24K 50  18F23510 = 18F2313 18F252 18F2520
18F2523 18F2525 © 18F2339 | 18F2350 | 18E2333
18F258 18F2580  18F2583%  18F25J10 18F25]11
18F25J50  18F25K20 18F25K22 18F25K50 18F25KS80
18F2610 18F2620 = 18F2680 = 18F2682 = 18F2685
18F26J11 18FJ6J13  18F26J50  18F26J53 @ 18F26K20
18FJ6K 22 18F26KE80 18F27J13  18F27J53 = 18F4220
18F4221 18F4320  18F4321  18F4331  18F43K20
18F43K 22  18F4410 158F442 18F4420  18F4423

pic_chipinfo.html

© 2013 Microchip Technology Taiwan. All Righfs Reserved.
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7z pic18_chipinfo.htm! &Y

MICROCHIP

Regional Training P I C18 F4520 CO nfl g .

Centers

#pragma config Settings

Register: CONFIG1H @ 0x300001

IESO = Internal/External Oscillator Switchover bit
OFF Oscillator Switchover mode disabled
ON Oscillator Switchover mode enabled
OSC = Oscillator Selection bits
RCIO6 External RC oscillator, port function on RA6
RC External RC oscillator, CLKO function on RA6
INTIO7 Internal oscillator block, CLKO function on RAG, port function on RA7
XT XT oscillator
LP LP oscillator

HSPLL HS oscillator, PLL enabled (Clock Frequency =4 x FOSC1)
ECIO6 EC oscillator, port function on RAG6

EC EC oscillator, CLKO function on RA6
INTIO67 Internal oscillator block, port function on RA6 and RA7
HS HS oscillator
FCMEN = Fail-Safe Clock Monitor Enable bit
OFF Fail-Safe Clock Monitor disabled

ON Fail-Safe Clock Monitor enabled

© 2013 Microchip Technology Taiwan. All Rights Reserved. _XCB Compiler Slide 63




o BERAEEEIA Config. HYEEE

Regional Training
Centers

o W CHPURHVERH » £/ #pragma config F£42
HARMECE

o Eff -
#pragma config IESO = OFF, OSC = RCI106, FCMEN = OFF
e HYHi 5

IEOS = OFF : Internal/External Oscillator Switchover bit: Oscillator
Switchover mode disabled

OSC = RCIOG6 : Oscillator Selection bits: External RC oscillator, port
function on RA6

FCMEN = OFF : Fail-Safe Clock Monitor Enable bit: Fail-Safe Clock
Monitor disabled

- Pt
© 2013 Microchip Technology Taiwan. All Rights Reserved. XC8 Compiler




R £ MPLAB X IDE T

MICROCHIP

Generate Source Code to Output
THEEE BhEE 4 Config. HYEERE

o —RrrEFEEAEIA
Configuration Bits Y 1E
£ MPLAB X IDE '} > EJJyEI%Eﬁ? ]
Y Config. 2 EEH1% ° f£F “ Generate
Source Code to Output” E’]Ij]ﬁ‘éi{é}?’

w

DXLZJ |§' 2 Eﬁﬁ%ﬂ I\




A A EEIES Config. FUEERER

MICROCHIP =

Regional Training $ EWJ : P I C 1 8 F45 2 O

Centers

o /£ MPLAB® X IDE "|NeF-BEAGELE
e {f Option |- » BLEEFEH ITHEZE
o 1T MU IhEER TR TRV ERETR
o 17— [Nl “Generate Source Code to Output”
(EAEZCE Config. 1Y C [F1aFE=0)

Address | Mame Yalue | Field Opkion Cakeqory Setting

1687FC COMFIGZ FFFF POSCMOD  NOMNE Frimary Oscillatar Select Primary oscillator disabled
QSCIOFMC OFF Primary QOscillator Output Function QOSC2ICLEO/RCLS Functions as CLEQ (FOSCIZ)
FiZkEM CS0CMD Clock Switching and Monitar Clock switching and Fail-3afe Clock Monitor are disabled
FROSC FRCDIY Qscillator Select Fast RiC Oscillator with Postsealer (FRCDIY)
IESD O Internal External Switch Cver Mode IESD mode {Two-Speed Starttup) enabled

1587FE COMFIGT YFFF WDTPS Pa32763  Watchdog Timer Postscaler 1:32,768
FiWF S A PR12G WWDT Prescaler Prescaler ratio of 1:128
Wik OIS Ol YWatchdog Timer Window Standard Wakchdog Timer enabled, (Windowed-mode is disabled)
FWOTEN  |I2EE ~ [Watchdog Timer Enable ['\Watchdoo Timer is enabled w
(= Piane Comm Channel Select Ernulatorfdebugger uses EMUCZ JEMUDZ
GWRP CFF General Code Segment YWrite Protect  Wrikes ko program memory are allowed
ECP OFF General Code Segment Code Protect Code protection is disabled
JTAGER py JTAG Port Enahble JTAG port is enabled

Mermory | Configuration Bits b Format |Reau:|,|"-.-'-.-'rite A | | zenerate Source Code ko Oukput
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R

MICROCHIP

Regional Training
Centers

Bt Config. RYJRIEIES

g - PIC18F4520

e £ Output HES I » BARL “Config Bits Source” HYi%ETH
o FH/E R - B “Save As” (551 fy) config.c

o ;L C & INE] 5

P G o

|E Output F® | Tasks | Configuration Bits

|X IDE Labl (Build, Load, ...} #2 * |ICD 3 = | Config Bits Source ™ |X IDE Labl (Build, Load, ...} * |Debugger Console ™ |

Oscillator Selection bits (Internal oscillator block, CLEO function on RAA, port function o

Fail-Safe Clock Monitor Enable bit (Fail-Safe Clock Monitor disabled)
Internal /External Oscillator Switchover bit (Oscillator Switchover mode disabled)

Power-up Timer Enable bit (PWRT disabled)
Brown-out Keset Enable bits (Brown-out Reset enabled and controlled by software (SBOREN 1s
Brown Out Reset Voltage bits ()

Watchdog Timer Enable bit (WDT disabled (control is placed on the SWDIEN bhit))
Watchdog Timer Postscale Select bits (1:32768)

: Variables | Call Stack

[/ PICI&F4520 Configuration Bit Settings
[/ CONFIGIH

#pragma config OSC = INTIOTV /!
#pragma config FCMEN = CFF /!
#pragma config IESD = OFF I
{1 CONFIGZL

#pragma config PWRT = OFF /1
#pragma config BOREN = ON /!
#pragma config BORV = 1 I
/1 CONFIG2H

#pragma config WDT = CFF /1
#pragma config WDIPS = 32768 /!

LA

© 2013 Microchip Technology Taiwan. All Rights Reserved.
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A A EEIES Config. YR ERER

MICROCHIP

Regional Training %ﬁmj : P I C 1 6 F 1 9 3 7

Centers

e 7t Option | - RiEEF FNAVE X
o 17— [Ni#El “Generate Source Code to Output”

: Qutput | Tasks | Configuration Bits | Variables | Call Stack | Configuration Bits =]
e Address MName Walne Field Option Category Setting
ad CDNFIG1 C1E4 FOSC INT.. v Oscillator Selection INTOSC oscillator: IO function on CLKIN pin v
% WDOTE ;:)FF .Watchdng Timer Enable WDT dizabled |
PWRTE OFF Power-up Timer Enable FWET dizsabled
MCLRE oM MCLR Pin Function Select MCLR/VFP pin fonction is MCLE
CP CFF Flash Program Memory Code Protection Program memory code protection 15 disabled
CPD OFF Data Memory Code Protection Data memory code protection 15 disabled
BOREM OFF Brown-out Reset Enable Brown-out Feset disabled
CLKOUTEMN QM Clock Out Enable CLEQUT function is enabled on the CLEGUT pin
IESO FF Internal/External Switchover Internal/External Switchover mode is disabled
FCMEM OFF Fail-Safe Clock Monitor Enable Fail-Safe Clock Meonitor 15 disabled
8008 COMFIGZ DIOFF WRT OFF Flash Memory Self-Write Protection Write protection off
VCAPEN  OFF Vaoltage Regulator Capacitor Enable Al WCAP pin functionality 15 disabled
PLLEM O PLL Enable 4% PLL enabled
STVREN  OFF Stack Overflow/Underflow Reset Enable  Ztack Owverflow or Underflow will not cause a Reset
BORV HI Brown-out Reset Voltage Selection Brown-ont Eeset Voltage (Whor), high trip point selectad.
LVP CFF Low-Voltage Programming Enable High-voltage on MCLRSEFR must be used for program...
Memory :Configuration Bits ": Format :Read.-"uﬁ?rite ": Generate Sonrce Code to Ontput
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,HH

A HENE4AR Config. [FA
R e g - PIC16F1937
o fgfi—T PIC16F1937 Hy Config. Bits

o BEBARREFERERHRZERMNAZTRE

PICkit 3 * | Confiz Bits Source * |Debugger Console * | Drive LCD Glass (Build, Load. ...) #2 * |

/1 PIC16F1937 Configuration Bit Settings

/1 CONFIGL

#pragma config FOSC = INTOSC /1 Oscillator Selection (INTOSC oscillator: I/O function on CLEIN pin)

#pragma config WDIE = COFF [/ Watchdog Timer Enable (WDT disabled)

#pragma config PWRTE = OFF // Power-up Timer Enable (PWRT disabled)

#pragma config MCLRE = ON /! MCLR Pin Function Select (MCLR/VPP pin function is MCLR) 3
#pragma config CP = (OFF [/ Flash Program Memory Code Protection (Program memory code protection is disabled)

#pragma config CFD = OFF /! Data Memory Code Protection (Data memory code protection 1s disabled)

#pragma config BOREN = OFF /! Brown-out Reset Enahle (Brown-out Reset disahled)

#pragma config CLEKOUTEN = ON /! Clock Out Enable (CLECUT function is enabled on the CLEOUT pin)

#pragma config IESO = COFF [/ Internal/External Switchover (Internal/External Switchover mode is disabled)

#pragma config FCMEN = OFF /! Fail-Safe Clock Monitor Enable (Fail-Safe Clock Monitor is disabled) | O
/] CONFIG2

#pragma config WRT = OFF // Flash Memory Self-Write Protection (Write protection off)

#pragma config VCAPEN = QFF [/ Voltage Regulator Capacitor Enable (All VCAP pin functionality is disabled)

#pragma config PLLEN = ON /! PLL Enable (4x PLL enabled) -
4 | I [ »
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)
MICROCHIP

Regional Training
Centers

BF XC8 /T
o 5 Conflguratlon Bits HYEX EFH S
H{5E A i

B XC8

¢ C:\Program Files\Microchip
\xc8\v1l.12\docs\manual.pdf

Configuration Bit Access HYZ=£fi

¢ 535

#LHE

VR



7 . a
Mm\ ID Location ¢

Regional Training
Centers

o GERIHIREYA
¢ #pragma config IDLOCx = value
¢ _IDLOC (nnnn);

FBEEL T > Bl Windiw

VTAN [ . — -
#include <XC8.h> EB@J. ~PC Memory Views
#pragma config IDLOCO = 1 - User ID Memory ¥EE§%§T§
#pragma config IDLOC1 =3
#pragma config IDLOC2 =2 : Qutput : Tas
#pragma config IDLOC3 =4 =
1% Address  User [D

[* will store 1, 5, F and 0 in the ID registers */

__IDLOC(15F0); Oxl324

© 2013 Microchip Technology Taiwan. All Rights Reserved. XC8 Compiler



7 \ a
foe  EEPROM ¥#a1EeR a0 o

Regional Training
Centers

o £ XC8 E_F » PIC16F Kz PIC18F HyE%

TEr A —RHY

o [l EEPROM DATA() fHE £

o FEAr e EEPROM 0x00 HYfirdkBA%E
s :

#include <xc8.h>
EEPROM_DATA(0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07);

:EEPRO M_DATA(0x08,0x09,0x0A,0x0B,0x0C,0x0D,0x0E,0x0F);

Ull

£ Window |~ - PC Memory Views > EE Data Memory {7 %5

: Qutput : Tasks : Configuration Bits |: Variables : Call Stack : Configuration Bits
Address 00 01 02 03 04 0> 06 0OV 08 09 0A OB 0OC 0D OE OF ASCII

E aa m{ll 02 |03 |04 (05 (0e |07 [0 |0% |ORA (OB |OC 0D |(OE [OF J|eseeaees sanennan
% 14 FF |FF |FF |FF |FF |FF |[FF |FF ([FF |FF |FF [FF |FF |FF |[FF [FF |eueeuees cnnannas
— |20 FF |FF |FF |FF |FF |FF |[FF |FF ([FF |FF |FF |[FF |FF |FF |[FF [FF |eueeuees sanannas




N PIC16F 7<_F"|3RC3E AR

MICROCHIP '
Resiona Taiin R IE{EREE E
e PIC10,12,16 (Basellne PIC12F509)

o RIENSAHAE F%ﬁi%aﬁ HERHEE EFEFA
OSCCAL B 7%

3 Project Properties - Drive LCD Glass u
N - Categories: )
_‘}-LHﬁ XC8 LI n ker P Crotions for xcd (w111
DXZE B @ Conf: [default] Option categories: :Runtime ':
- © PICkit 3
A EE - 2 Loading CIEE_U Tbss —
! z_;[:h a I rate o Libraries Initialize data
= 2 Building Keep generated startup.as | |
. =8 ‘:3 HC8 global options ink startup module in [ I
O S C I I I ato r """ 2 ¥C8 compiler Calibrate oscillator
[ 'S Jinker . R R TN
g3 I Y e o A e P R

Backup reset condition flags

Format hex file for download

|

Additional options:

Option Description | Generated Command Line|

Manage Configurations...

’ OK ” Cancel ” Apply ” Help ]
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N PIC16F NERCrZzs

MICROCHIP

Regi%r;anltZasining ﬁ J__. "E" H,jl:lx L
e PIC10,12,16 (Mid-Range : PIC12F675)

o RENEHAE e e H Ehiid L (HREA OSCCAL Ei{Fs

o FFANERHHSE [ A T 5.3.9.1 OSCILLATOR
CALIBRATION CONSTANTS

"% Project Pro operties D e LCD Glas (S

Categories:
o Options for xe8 (w1.113
/ <TT /= | Genera. 1 ) : )
I an g e X J_ g o > Conf: [defanl] Option categories: | Runtime -
- it
. Clear bss
] J/J\ ,fﬁ)zﬁ X C 8 :lj:ﬂ:_,f/ ) El/j _:[_.;/El_\‘ y fticlze doa
Keep generate d startu; p.as 0
Link startnp modunle in ]
Calibrate aecillatar 7]
:\“E%" H $f_\‘ /[E: " Alternate oscillator calibration value B
F1=} y X_EE .
ACEUD ILSet CONALUON 11825 L
CaIVaI o Osccal Val ( ) - Format hex file for download ]
—_— —_ 1

Additional options:

Option Description | Generated Command Line|

B ERSIEE:
OSCCAL = READ OSCCAL_DATA(): I

’ Manage Configurations...

’ OK ” Cancel ” Apply ” Help ]
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HRE—T ~ 845 X IDE Lab1.X

= {§F] MPLAB X IDE BERRHLERZE
= HIER XC8 HIRIERE E
" MBS AR A E DR R
" FAHHEERRE A SR IFTEEY
" EEPROM &R E

" ID Bt

= i X IDE Ay Config. Code EE4 a3 —F
Config.c Vg ERE=AENIE] Project #

M MICROCHIP




ﬁ/
Mlc:?cmp

Regional Training Centers

SFR and Bit Access




S o S R T R M 75

Regional Training

o FRDIREEf7as (SFR) HYTFHUSEE — Ay £
— RV 2
o AT ESEERFMEE
o [FERSER T T
o <xc.h> R GBI T E A TR E A%
fEF SFR HygEp -

#i1nclude <xc.h>

ADCONO = (channel << 3) + O0xC1;
GODONE = 1; // ADC FiiEiEHRR
while(GODONE) ; // BEPASZRE?




W SFR ¥iZ R %

Regional Training
Centers

o WfFesE @R ENL T\ BB B Fre e RV ALtk

Xc8 PRV EILTTZ
type FSR name @ address;

¢ SFR KEICERFER) address

o SBRELUIEEEENUICE E RAM BYArHl - o] DI{eE FE 4B ST
HEAYE ST

o WEMANMLITINE S

volatile unsigned char ADCONO @ OxO1F;
volatile bit GODONE @ (unsigned)&ADCONO*8+1;




e 17 SRR ]

Regional Training

o WMEEMEN CPU X

S

IR #ERR - BI4:
+ WREG
+ FSRO » FSR1, FSR2

¢ STATUS (Z & C bits) ...

read();

Fas BT

&

WREG = O0x12; // ®WRILEE
Z = 0; // BEILEZE

process();




N
MICROCHIP
Regional Training

o {#

\ 4
\ 4

o (EFE

¢

o IITT&ER TN

XC8 ALyt EHETTE

JALTCHVSBEIirE

e JEEN H| Tech C ;NEH

AY

(Waj=

AEA

\

A E = RPAR T e 173 (SFRYN BV 1AL TT
SFRIVALTTES — 75 2% H picl16f887.h

bit EFRALTTER

f@)}/\ Hi-Tech C E@Eﬁﬁnm/

a5 SRR (E A 5 =X

¢ ANSI C AT
g1 MPLAB C18 f%

¢




ﬂ?

MICROCHIP

Regional Training

Centers

v

e WL

extern volatile
#define
extern volatile
#define
extern volatile
#define
extern volatile
#define
extern volatile
#define
extern volatile
#define
extern volatile
#define
extern volatile
#define

PORTA Hy
__bit RAO
RAOQ_bit

__bit RA1
RA1 bit

__bit RA2
RA2_bit

__bit RA3
RA3_bit

__bit RA4
RA4 _bit

__bit RAS
RAS5_bit

__bit RAG
RAG6_bit

__bit RAY
RA7_bit

© 2013 Microchip Technology Taiwan. All Rigts Reserved.

e
TICEZE (picl6f887.h)
BEEH RAO B, RAO bit By4E

@ ((unsigned) &PORTA)*8) + 0;

JEEEHLTT

BANKMASK(PORTA), 0

@ ((unsigned) &PORTA)*8) + 1;

BANKMASK(PORTA), 1

@ ((unsigned) &PORTA)*8) + 2

BANKMASK(PORTA), 2

@ ((unsigned) &PORTA)*8) + 3;

BANKMASK(PORTA), 3

@ ((unsigned) &PORTA)*8) + 4;

BANKMASK(PORTA), 4

@ ((unsigned) &PORTA)*8) + 5:

BANKMASK(PORTA), 5

@ ((unsigned) &PORTA)*8) + 6;

BANKMASK(PORTA), 6

@ ((unsigned) &PORTA)*8) + 7;

BANKMASK(PORTA), 7

Xc8 Compiler

Slide 81



ﬂ{?

{58 FHSE AL

i EEHI LT
o {HAHEEMHEEHE
03nmﬁ%i%ﬁﬁﬁ®

AT (8 bits * SFR #yfirhk ) + (RNt

#if5]: 1£H PORTA ffJ RAS
static volatile unsigned char PORTA @ 0x05 ;
static volatile bit RA5 @ (unsignhed) & PORTA*8 + 5

RA5 =1;
Nop( );
RA3=0;
If (RBO) ...

/I RAS g

High

Il #¥ e Read-Modify-Write IR =2

/I RA3 &g
Il #ETRBO

Low




. 79 bit B

Regional Training
Centers

o bit ZVRI{EHAME (boolean values)

o {fiM bit (VERE
bit motor_1s_on; // motor state flag

o FiFER bit ir T EEFESIE—(E Byte 1y RAM
o Bit 884 E & auto SREATES

> A plESER local g8 > {HpvEN - static BN T
¢ Bit gL B B TEIETHY

o HEREATEF R




oY -

MICROCHIP bit ﬂﬁ”ﬁ}@]
o EWE bit B HHYEELTTER
Hap:
char value = 0x34; // 0b00111000
bit flag;
flag = value; // flag will be assigned O

o BT bit Bl

static bit Count_Flag ;
static bit Buzzer 1 Flag ;

Buzzer 1 Flag=1;
If (Count_Flag) Count_Flag =0 ;




M@:HIP ﬁjzﬁ m‘}_ﬁ\%‘;ﬁjﬁﬁ
Reglonal Training pPic16f887.h

/I Register: PORTA
extern volatile unsigned char PORTA @ 0x005;
#ifndef _LIB_BUILD
asm("PORTA equ 05h");
#endif
// bitfield definitions
typedef union { ™\
struct {
unsigned RAO
unsigned RA1
unsigned RA2
unsigned RA3
unsigned RA4
unsigned RA5
unsigned RAG6
unsigned RA7
|3
} PORTADbits_t; _J
extern volatile PORTADbits t PORTADbits @ 0x005;

ANSI C FEAEFETE
(R CsEm R E &
JE75 L C18 A

Y
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e e A P = - i AY
o (BRI T4 7 =X
Regional Training (-E’lji C18 & CBO *E,e\.)

Centers

¥ PORTD HY bit3 & bit5 2% %€ Eyiid 4 Fl
g et A High -

p

TRISDbits.TRISD3 = 0; /] 558 RD3 Bt BAITheE
TRISDbits. TRISD5 = 0; // %ﬁﬁ RD5 Riﬁﬁtﬂﬂﬁ]yﬁﬁﬁ
PORTDbIits.RD3 =1 // }I% RD3 iﬁ}j'.;lj High
PORTDbits.RD5=1: // }I% RD5 iﬁ}j'.;lj High
H—aEaf

#define SW1 PORTADbits.RAO
#define LED1 PORTDbits.RDO

TRISDbits. TRISDO = 0; I %5 RDO Esig HRAITHEE
TRISADbIits. TRISAO = 1; I 5% 5 RAO Big ARAITHEE
If {SW1) LED1=1; I SW1 537 » Bi& LED1

else LED1=0; /I SW1 i{%Ed » LED1 Y&

© 2013 Microchip Technology Taiwan. All Rights Reserved. _XCS Compiler




i \
Mlcég:mp )??g Fgﬁ*ﬁﬁ

Regional Training
Centers

o SIRMTEERIBIRE
¢ 32-bit IEEE format
sign exp mantissa

X XXXX XXXX XXX XXXX XXXX XXXX XXXX XXXX

¢ 24-bit truncated IEEE format
sign exp mantissa

X XXXX XXXX XXX XXXX XXXX XXXX

o The larger format offers greater precision

= e . =
© 2013 Microchip Technology Taiwan. All Rights Reserved. XC8 Compiler




S ORI T 2,

Regional Training
Centers

o #HiE Byte M FAYBUETEH “little endian” HYR&R,
¢ LSB RAFEE{EAIArHE

o S BREHYE—ERE NIt R) FEFERE
HYAL L

],

C code
Symbol table ‘ long data = 0x12345678; |
_data 355h \

Memory

g 1 2 34 4 (&8 &  F & 2 & B € B & B
40: 00 3F BS 12 51 45 6E <£F Fl 4C 78 17 51 CE 00 34

50: 45 &A B5 EF EEl?E 56 34 12|1? 51 45 6E F1 4C 78
60: 34 45 E&A 5E 7B 45 6E EF F1 4C 78 17

e

© 2013 Microchip Technology Taiwan. All Rights Reserved.




o XC8 5 5 B A b

Regional Training

o XC8 i @ address BV g% E 88
E,]\\‘ %mik

#uf -
¢ £ MPLAB C18 &E# 4B EFE T =
#pragma udata myUdata=0x100

INt foobar;

¢ /£ MPLAB XC8 S8 4@ ¥ ik EZE 5 =
INnt foobar @ 0x100:;




o PR 4B R BT

Regional Training
Center

o PRERMIL:
¢ ¥ & :Baseline JT{H AW ok VU et m
o PREEY O RE(5E F PN A e At
o SHIMNEIRAF AW S > FEH—IE RAM
AT S B E IR
o {EREREHLTHIKE ﬁm%aélﬁ fir il
o “REFEEE " HEREE A @ address
o B A BLR e #YE mf address

B E RUBE R E RV B B bk
void speciral(int a) @ 0x100;




M@:Hlp mgﬁ %mik h %‘&ﬁ

Regional Training
Center

o XC8 fff @ address BV & E KB
El’l\\ i hE

HufBl -
* {£ MPLAB C18 8@ Hir Ay E 2 77

#pragma code myCode=0x2000
int calcOffset(int radius) { ... }

o 1£ MPLAB XC8 prE &M k1Y E F J72\
int calcOffset(int radius) @ 0x2000

{..}




\ ¢

=X - .
Lo RS EOI AR

Regional Training
Centers

B BankO0, bankl, bank2 and bank3 — S5 —f@EE kY S ERURERY
B o RS EE T 7 HIFEIE RAM Bank 1, RAM
Bank 2 A1 RAM Bank 3 - S8R I1DATEE RAM Bank B >

AR FEeyitE S RAM Bank 0 -
B XC8 {mzFes¥) bankx YL HEANE & ZHEHY (Ignore) » ZREAH ILIE
T AR TE AR MILLE A B “Request” -

e Project Properties - X IDE Lab1
Categories: _
~© General Crptions for xe8 (vw1.21)
B @ Conf: [default] Option categories: | Optimizations v | Reset
z i;n:;ilz::vr enerated Assembler Code
© Libraries Assembler Files
= Building mpeed ]
= ‘_3' HCE global options Debug []
" “ KC8 compiler Address qualifiers Eequest
o KO8 lnker FpETAllon mode Free W

© 2013 Microchip Technology Taiwan. All nghts Reserved. XC8 Compiler
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Regional Training Centers




ﬂ{?

MicRocHp Standard Qualifiers

Regional Training
enters

o Const {&£ffi (qualifier)

¢ XC8 i const fE & E 8N E S > BT

C18 {5 rom {F &%

1

2L ==

a AE

o EEIGHE R R EENFEE
it (EREEENEN- IS YN
¢ FTE SR BT AR 2L IR ZE TR

o C18 FH{# iy rom 7EAZtT AN E

RIEA - XC8 ¥ H const HUfiift> -




)
MICROCHIP

Regional Training
Centers

Standard Qualifiers

e Vvolatile qualifier

SERUE AT N AR » HNEEA —
EE%“ZQIEJ%TE/Jﬁ TA G

.

& 48

¢ C

;fi

—_—

1y

RS {5 A

’@“E/\%ﬁﬁéﬁﬂﬁﬁi ﬁﬁU1‘5 ﬁAE'

22,

volatile ?F'J,%‘}:;

- TR EAVEFESE S (Timer, UART...)
> @ﬁ‘fﬁg“

>

R MR AT CER) (PORT)

F Hp T bR SR P (5 A 2 Y B2
> AREH R

L

E{LIETHYER

2




e Microchip XC Qualifiers

Regional Training
Centers

e persistent qualifier

¢ TEZRGRELERYIF L [ > EJCFEE (reset) K
FrE SV E RSN %EZ C VR EE4H #1410
jZEﬂ?ﬁ

o 2~ ERGEMEAVHIER o MARERSFHYHIET

o JE GRS
W2

¢ hear
¢ bankx




o _

D N g
MICROCHIP o ) 4
Regional Training

Centers

main {
F1(..):;
F2(..); call graph
F3(..);
} main
Fl
F4
omniscient F2
code
F1 { generator ) F3
F4(..); igy
Fé
isr
F5E---’ : analysis of program
F6(..);

© 2013 Microchip Technology Taiwan. All Rights Reserved.
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SO SR EE YD (S8))

Regional Training
Centers

APB formation

e SRR - = a |
F2(int a, int b ) { - = F2
E‘.hﬂr c ';_ _______________ T T
el _ analysis of call graph
} :
main
| Fl
o maln s
Y F2
auto/ Fl £ . F3
param F2 18X
block Fd F5
isr F6
-\.-\... _.-\-..-. F5 FE

overlap of non-concurrently active APBs

© 2013 Microchip Technology Taiwan. All Rights Reserved. XC8 Compiler Slide 100
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)
MICROCHIP

Regional Training
Centers

—f%IEtR B

o 1A C HIEIE SR ° M fE ERHE MAZETED

&2

o —RRIEEEHYE R M EEP:

BRI & * iRy TEIRRY T &
(£ e PIHEMEELE;
char * cp ;
const char * cp ;
char * const cp = address;
const

cp B—EEEEATER—EFER > EFRERI R char Byl REZELIRZER

[ const char *

cp = address; }




ﬂ{?

MICF!DCI.-II.P XC8 E,‘]ﬁ*;i!{‘
. SIEATE
o — 255 Data RAM [ f51E
o —Z¥5m Program Hyi5HE

o PIC16 AYFEIEHKZ

ﬁ

[TLITT)

RIS

=

¢ Base-Line (PIC16F5x)
¢ Mid-Range (PIC16Fxxx)

¢ Enhanced Mid-Range (PIC16F1xx)

o PIC18 HJf51&E

¢ FSR (i
¢ TABLE

17> RAM

Read/Write {5 FHXROM




N PIC16 f51&

MICROCHIP

Base-Line

Centers

o [l PIC12F508 A5l
¢ SFR 0x00 ~ 0x06 ; RAM 0x07 ~ Ox1F
¢ ROM 0x000 ~ Ox1FF (0.5KW)

e RAM %7'@ H FSR » nnFEﬁZ% Ox07 ~ Ox1F
o ROM 5% J%"nﬁﬁ FSR BR5|[BEA BERITEGEK
MOVF FSRW ; # ROM f5fZfjn—
INCF FSR,W
ANDLW OX1F , [RE&EFHHE
ADDWF PCLF ; FtAEFE
RETLW 0xn0

RETLW Oxnl

o [EFEEERIERE RAM 922

o Const YEFRA TN 250HERER » FEIE
PAGEO El’] L 5 (0x000 ~ OxOFF)

© 2013 Microchip Technology Taiwan. All Rights Reserved.



12F508_Pointer Lab1

PIC12F508 $5iE4kE

" R EEE

" \Pointer Labs\12F508 Pointer Lab1.X

" RGEER BIG-5 By SRS T\
" BB HE MR FAINAL

= “Categories” = “General” By “Encoding” Xk BIG-5

M MicrocHIP © 2012 Microchip Technology Incorporated. All Rights Reserved. Slide 106



Lab1l - PIC12F508 5 iZ&if]

const unsigned char ROM_Buffer[ ]={ 0x10,0x20,0x30,0x40,0x50,0x60,0x70,0x80, \
0x90,0xa0,0xb0,0xc0,0xd0,0xe0,0xf0 };

unsigned char Input_Buffer[10] ; Il B4 RAM &%

const unsigned char * ROM_PTR;

unsigned char *RAM_PTR,;

near unsigned char j ;

void main(void)

{
ROM_PTR = ROM_Buffer;
RAM_PTR = Input_Buffer ;
for (j=0; j<=10; j++) *RAM_PTR++ = *ROM_PTR++;
NOP();
while(1);
}
File Registers )
ik |Address 00 01 02 03 04 05 06 07 08 09 OR 0B OC 0D OE OF ASCII
& |00 00 |21 |1F |F2 |00 (00 |OB |10 |20 |30 |40 |50 |60 7O |80 |e.le.... . 0
- |10 a0 |[&0 [BI [0C (00 (00 |00 |00 |00 (00 (00 (00 (00 |00 |00 [0 [eeeeeeee on-

M MICROCHIP © 2012 Microchip Technology Incorporated. All Rights Reserved. Slide 107



R PIC16F1xxx f5f&

MICF!DCHIP

reoar i Enhanced Mid-Range

o PIC16F1xxx i RAM ISHEA T

Yala

o FgmERERS U330 (FEYI/NGY 80 Bytes)
o RMER51520(rDRE » HIZR 5 [ZIFTEHY RAM

taigk) (Lab2)
> FSRH: FSRL fJ b15=0

e PIC16F1xxx By ROM I5#&

o HHERTTN (EREFVNR 255 Bytes)

¢ R ROM f51RERE » (ST HuE
~ FSRH: FSRL ffy b15 = 1

> ROM firfil : Ox0000 ~ OX7FFF

=

32KB




e PICI6F1XXX ¥iZEfE i FSRs

Regional Training
Centers

o  T4H 16-bit FSRs | 0x0000 0x0000
SFRs _
wrse L |2 —i
o HEFPTH]EE 64K £EE HY e HE 35, GPRs Addresses
* [FHEEHEEREE ) OxOFFF OXOFFF
o HEMEHEERIE 0%}:0'9'9 RESERVED
o FEEIECIERE P 02000 I . @@ C@*
el i, - Linear GPR Region )@ )@@—
e R = - Q-
e FSR&ESALIT 0X3A00 | RESERVED A
¢ =0-RAM Z[H] N 0x8000 0x0000
o =1 ExZE
FSR MSb
IS set
o FSRs EEZMIIEEY , PROGRAM Program
18 Dl EE R AR - VEMORY Counter
-ga:[%% Addresses
\ _/  OxFEEE OX7EEE

© 2013 Microchip Technology Taiwan. All Rights Reserved. _XCS Compiler Slide 109




PIC16F1939 4345 4R
" PIC16F1939 7 1024 Bytes RAM 43EYAE

16F1939 Pointer Lab?2

BankO ~ Bank12

= A%E(E 960 Bytes RAM + Access RAM
" FERASREREX

" \Pointer Labs\ 16F1939 Pointer Lab2.X
" AGEER BIG-5 HYH 4RSS

" AFEEEFEIEE FTHIASRH

= “Categories” = “General” By “Encoding” Xk BIG-5

M MICROCHIP

Slide 110



Lab2 - PIC16F1939 f5iZ#if

unsigned char InputBuffer[960] ; [/ B
unsigned char *near PTR ; /Il PTR $5t8Arak4F Access Memory
near unsigned int j ; /I B8 | BUAE Access Memory (0x70~0x7F)

void main(void)

{
PTR = InputBuffer ;

*PTR++ = Oxab; Il F—{EPEFMESEE A 0xa5
for (j=0; j<=900; j++) *PTR ++ = (unsigned char) j;

*PTR = 0xaa; Il Bx1BIE A Oxaa

NOP();

while(1);

M MICROCHIP © 2012 Microchip Technology Incorporated. All Rights Reserved. Slide 111



Lab2 &RIETSEREE

M MICROCHIP

© 2012 Microchip Technology Incorporated. All Rights Reserved.

Crutput ‘Linear Data

Bddress 00 01 02 03 04 05 0 07 08 09 OA OB OC 0OD OE OF ASCII

& 2000 loo loo |00 |00 |00 |00 |00 |00 |00 (00 (00 (00 |00 (00 (00 |00 [eeeeneen ceneenenn
2010 00 |00 |00 |00 |00 |00 |00 |00 |00 |00 (00 |00 |00 00 [eeeceees seneeenes

" 2020 Eﬁﬁ%ﬁ 00 |00 |00 |00 |00 |00 |00 |00 |00 |00 (00 |00 |00 00 [|eeeceees seeesenn

§ [2030 01 |02 |03 |04 |05 |08 |07 |08 |08 ([OR [0B [0C |00 [OE [eveeveves wnveenns

¥ |z040 OF 1-:| 11 (12 [13 [14 (15 |16 (17 [18 [18 [1& [1B [I€ [I0 [IE [-vvvvevees snveeens
2050 IF (20 (|21 |22 |23 |24 |25 |26 |27 |28 |25 |2& |2B |2C |20 [ZE "FE%s ' () 4+, .
2060 ZF (30 (31 (32 (33 |34 |35 (36 |37 |38 (39 [3& (3B |3C (30 |3E |/0123456 789::<=>
2070 3F (40 (41 |42 |43 |44 |45 (46 |47 |48 (49 (4R |48 |4C |40 |4E |?PABCDEF GHIJELMN
2080 iF |50 |51 |52 |53 |54 |55 |56 |57 |58 |59 |SE |58 |5C |50 |SE |CPQRSIUV WAYZ[W]”
2090 5F |60 |61 |62 |63 |64 |65 |66 |67 |68 |63 |B6h |GB |6C |6D |6E | ‘abcdef ghijkimn
2050 §F (70 (71 (72 |73 |74 (75 [7& |77 (78 |79 |[7& |78 [7C |70 |JE |opgrstuv wxyzl[ll-~
2080 7F |80 |81 |82 |83 |84 |85 |86 |87 (B8 |E9 [BE |EB |BC |BD |BE |Jeeeeees ceeeene.
2350 1F |20 |2 22 (23 (24 |2 Fd 27 |28 |29 (24 2B (2C 12D (2E ImEFEEe ") *+, -,
2360 ZF |30 |31 (32 (33 (34 (35 (36 (3T (38 [39 (3R (3B C |30 |3E |/012345& T89:;<=>
2370 JF |40 (41 |42 (43 |44 (45 (4¢ |47 (48 |49 [4A |4B C 4D [4E |?ERABCDEF GHIJELMN
2380 4F |50 |51 (52 (53 (54 (55 (56 (57 (58 (59 (SR [S5B C (5D |5E |OPQRSTUV WXYZ[\]"
2390 oF |60 |61 (62 (63 (64 |65 (66 |67 (6B (69 |6R (6B C (6D |gE | “abcdef ghijklmn
23A0 gF |70 |71 (72 (73 (74 (75 [Te |77 (T (79 TR (VB |7WC |7D |7E |opgrstuv wxyz{|}-~
23B0 TF |80 |8 g2 (83 (B4 pE UU ag o oo o0 (00 00 (00 |00 (00 [O..eeeee cwesaeas
23C0 agoo|ogo |00 (0o |00 (00 jar a0 |00 |00 (00 |00 (00 |00 (00 fe..eeeee cmeemeas
7300 G0 |00 |00 |00 |00 [0g0 |d \%5@%5 30 (00 (00 [00 |00 (00 (00 00 [evsveves 2neseons
Lo o ] s ] Wl ] Wl F T Pl | Pl ] Pl ] i ] i

Memory Linear Data v | Format

—— JHEREEEEIE Linear Data

Slide 112




16F1939_Pointer Lab3
PIC16F1939 FSRH:FSRL ROM#51& %%

" REEHEF PIC16F1xxx &5 #FZEHHY FSR
% ROM [y
= F]F const Z&17—{f 303 Bytes #J ROM [&i%l|

" (5 4R MR ARzt 0x2100 E1T— RAM HYFEES -
REE%1 A7)\ 320 Bytes
= _\XC8\Pointer Labs\ 16F1939 ROM Pointer Lab3.X

" REEFEM BIG-5 WY RIS
" BB HE MR FAINAL

= “Categories” = “General” By “Encoding” Xk BIG-5

hnnd

M MicrocHIP © 2012 Microchip Technology Incorporated. All Rights Reserved. Slide 113



Lab3 HYEEIIE ROM HyEHRLE K

const unsigned char Lookup _Table[] =
{0xAO0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,
18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,
34,35,36,37,38,39,40,41,42,43,44,45,56,57,48,49,50,
51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,

1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,
18,19,20,21,22,23,24,25,26,27,28,29,30,31,32,33,
34,35,36,37,38,39,40,41,42,43,44,45,56,57,48,49,50,
51,52,53,54,55,56,57,58,59,60,61,62,63,64,65,66,67,
68,69,70,71,72,73,74,75,76,77,78,79,80,81,82,83,
84,85,86,87,88,89,80,91,92,93,94,95,96,97,98,99,100,
OxAA,0xAB};
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LAB3 Fl|F FSR &%£%] RAM

unsigned char Input_Buffer[320] @0x2100;

const unsigned char *near ROMPTR;

unsigned char *near RAMPTR ; // PTR $5fEfrul&%4E Access Memory
near unsigned intj ; /| B8 | AE Access Memory

void main(void)
{
ROMPTR = Lookup_Table ;
RAMPTR = Input_Buffer ;
for (j=0; j<=302; j++) *RAMPTR++ = *ROMPTR++;

NOP();
while(1);

M MICROCHIP © 2012 Microchip Technology Incorporated. All Rights Reserved. Slide 115



Lab3 ROM & RAM &&

EREIA \

20F0 o\ (00 |00 |00 o0 [00 |00 (00 |00 |00 (00 |00 |00 OO (00 [OO
2100 A0V |01 (02 |03 (04 |05 (06 (07 |02 (09 |[OA (OB C |0D |(0E |OF
2110 10 (11 12 |13 (14 |15 ([1& |17 |18 (1% (1A |1B cC |1D [(1E |1F
2120 2 2 22 |2 2 2 2 27 |28 |2 2 2 2C |2 g (39
2130 30 (31 |32 |33 (34 |35 (36 |37 |38 |[3% (3A |3B C |20 |(3E |3F
2140 40 (41 |42 |43 (44 |45 (48 |47 |48 |45 (4R |4B C |4D |[4E |4F
2150 50 |51 |52 (53 (54 |55 |5& |57 |58 [59 |50 |5B C (5D |5E |5F
21a0 60 |61 2 (63 (64 |01 2 (03 (04 |05 |0e |07 (OB (09 |OA |0B
2170 c |00 [(0E |OF |10 (11 |12 |13 (14 |15 |16 (17 g |19 (1A |1B
2180 c |10 [1E (1F |2 2 22 |2 24 |2 26 [27 |28 |2 2 2

21390 2C |2 38 |3% |30 |31 (32 (33 |34 |35 |36 (37 |38 |39 |34 |3B
2140 c |30 |[3E |3F |40 (41 |42 |45 (44 |45 |46 (47 (48 |49 |4A |4B
21B0 C |4D |[4E |4F |50 (51 |52 |53 (54 |55 |56 (57 (58 |59 (50 |5B
21C0 Cc (5D [SE |SF |0 |81 (62 |63 |64 |01 (02 (03 |04 |05 |06 (O7F
2100 g (0% |(0A |0B C (0D [(0E |OF |10 |11 2 (13 (14 |15 |le |17
21E0 18 (19 |1A |1B cC |1D [1E |1F |20 |2 22 |2 24 |2 2 27
21F0 28 |2 2 2 2C |2 38 (3% |30 |31 (32 |33 |34 (35 |36 |37
2200 38 |3% |3a (3B c (30 |3E |3F |40 |41 (42 (43 |44 (|45 |46 |47
2210 43 (49 |4A |4B C |4D [4E |4F |50 (51 |52 |53 [54 |55 |56 (57
2220 =8 (599 |50 |3B C |sD [3E |SF (60 |61 (62 |63 (64 |AA |ABE \[0C
2230 ooo|ooojoo (00 (0o (00O 00 00 (00 (GO |00 |00 |00 (00 (OO0

0
\
E R
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4
Mﬁg:mp

Regional Training
Center

5 B RHVENE

o TIBEIEBITEENIESE (Startup Code) @OXOOOO

o REMEALIH SR E RIS - diseis B B

LLl'

I ZEFE A

* -

- TS

- BE data psects BYJIAE

A FE bss psects (uninitialised data) [k

i A\ARCHRZ 1IN EE (B NERCIRE &)
RIS 2 main()

>
>
>

“l l_' ITI'IIII

! startup code H main \

time
reset normal startup execution




e BB A R

Regional Training
Centers

= é':.Je:)'L :‘z% =
o BRENREAH PR T #EH
s Project Properties - X IDE Lab1
Categories: R .
~© General ptions for xc8 (w1.21)
= @ Conf: [default] Crption categories: | Runtime v Reset
-9 Simulator
v
-~ % Loading Clear bss A
-~ Libraries Initialize data
- @ Building F.eep generated startup.as []
= "_3' HKCE global options Dio not link startop module inf [ |
@ AC8 compiler Calibrate oscillator (QI/A)
B Alternate oscillator calibrati.. .| (T4
Backup reset condition flags | (1A
Format hex file for download || | W

© 2013 Microchip Technology Taiwan. All Rights Reserved. XC8 Compiler Slide 120




S S ETEIHE T BN TRER,

powerup.as

o —RFAMR S EI#IT C HYRENMRHERES

o THETFRBILRIBTTREZ (powerup
routine) » ol D LLESESEBT -
LLRAMHY R E © BIL: —BAEET 1/0 Fl

Tlmﬁﬁﬂnxx

o R EHH GRS 55

! powerup \[startup ::ndej‘ main \

\

time

reset startup execution with powerup defined




R powerup.as EEEAEH|

Regional Training
Centers

o EEHIHAR XC8 HENFHLHY:
o HHEEESTE “psect” 1% - EIIFE=24FE fy powerup
o EFGE TR RFBLE] start HYRRE
o BEAREAR
o BV EHEANZ e R Er 2

o JRIGSEHPITRMAL
o SEHEEREIA: powerup.as

¢ SHEREEEEWETFEMTERE T B (S5
Y C and assembly BYZEE)

i
|

C:\Program Files (x86)\Microchip\xc8\v1.21\sources\pic\powerup.as
C:\Program Files (x86)\Microchip\xc8\v1.21\sources\pic18\powerup.as

2013 Microchip Technology Taiwan. All Rights Reserved.




o powerup.as =

Regional Training
Centers

{5 FHIRFZERS powerup.as FVFEFENNE] Project #—[F4REE -

#include ""aspic.h"
GLOBAL powerup,start
PSECT powerup

powerup:

cirf STATUS
mov lw start>>8
movwT PCLATH

goto start ;BtFIEEIEESH
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~ e
Mlcég:mp :l:l @T)ﬁi% .., IE\

Regional Training
Centers

o FETNEIRSEEIEIIAE
o HHERFT(E FHAVEEEE ] A volatile 1Y E 25

[~

o HETEEE R EH Local S8 » 2
o 2 E T [

o BTG RKLT - NEECRZ R > AT LL
s E Flag 122545 F AT
o PRI TN BB EE Y MR 78

\\

'I'T
'I'f

e

Y iy
=
D

o e A HNI FRE LAY R E




f{a\

PIC16F H g

5>

D

MICROCHIP
Regimaeining
TMROIE .
TMROIF
2
RBIF
TMR2IE
TMR2IF i_.”
ADIE
ADIF ..
V H

HAL,
0] ple 0l0g _‘..“ '-

o

PEIE

GIE




-«
MQ:HP

Regional Training
Centers

o —fEYHIE PICL6F i —(E

PIC16F Interrupts

o ME—HYTREE AR > S TRETE G
» HHEfirhE B 0x0004
TSR

o A TFRE

5

I

2]

> WR AT RE > Pl E Az (Polling)

* HEfEFE

o HEH 8

s HETE A

b
=]

H

—

HETE LU E R S A -
LR

L]

RSN

s,
1 52

e

IE LG R —

gl




)
MICROCHIP

Regional Training
Centers

PIC16F1xxXx Interrupts

o NERIHYHPE PIC16F1 78 —(EHEh
o ME—AYPETE AL - ST T

» O

(7 3 B 0x0004

o NI E PEr S

>

Za

Fyi@ GBI REIRE - FrLAFEREIeE - Hime

(Pollong) ti& e

¢ PIC16F1 & =78 H Shadow =

» Shadow Reglsterf BANK31

o HERETE 16

HIE:H




M@:Hlp gﬂg% PIC16F :P@?@ﬁ
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'BRTUEQ.

R PE A EEES

C ZR5ERK,

72

=z ===

o [EH “interrupt” BYEZRF

o JETNZA SRS
LOERIEIE

o PETEREPEHYE

[ 58AEA - A PR

A E S 0LE “voltale” » £

SR “near” ZRIEERE Access
Memory(0x70 ~ Ox7F)

o PETREA R LLUEE

o EFHIILIETETEA

o (i “retfie” HFHSIR

— R Y PR AR I
fir ik

=




f{?

MICF!DCHIP PIC16F :Ij@ﬂil_ﬁ @J
T ST L E T R B R
RIFEEREEFE  “interrupt” BIE
® E@bm%ﬁl’] St TE
o GIE=1;
e PEIE=1;
e RCIE=1;
o FERfREFEENFETHESTME A BN ST REEALTT

void interrupt isr(void)

{
IT(RCIF && RCIE)
byte = RCREG;
=

}

B T
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1

» PIC16F &%1H
o #E AfirHE 0x0004

N |

-#D%%E'n

—

u}

i |

—

o JHIFEMEH

reset interrupt
vector vector

ISR defined by
programmer

B

TR

—

5 —{

[

| E

LI

T AR

TErARE N (ISR) & HEZHE e i ik vk

=R

SREE AR E AR

main-line code

interrupt memary
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Mid-Range Enhanced Mid-Range
PIC16FxxX PIC16F1xxx
GIE disable = 0 (HPETHIH) = 0 (RERHNH)

PC, PCLATH, WREG,

Hardware save PC STATUS, FSRs, BSR

PCLATH, WREG,

Software save STATUS. FSR
User’s ISR v v

Software restore PCLATH, WREG,

STATUS, FSR
Hardware restore PC PC, PCLATH, WREG,
STATUS, FSRs, BSR
Return retfie retfie

GIE enable = 1 (ShEREEE) = 1 (ETEGSE)
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o FEHBEAAE
o HHEERZ NI

{52

A

T PR T

Void main(void)

1

while( ! ready)
wairt(D_10uS);
/ /R A T
// ..

\

B
XS
I I PRIEGRF S i 8

&7

INY

H— R

]Wﬂ%ﬁﬁmﬂ@L
JF T T > = Eds

@&%f%ﬂmﬁk

void interrupt i1sr(void)

1

while( ! ready)
walt(D_10uS));
/R  RERGEE ISR

// ..
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Static void interrupt isr (void)

{

If (TOIF && TOIE) { // TomerO interrupt
TMRO =250 ; // Reload the Timer value
TOIF=0; /[ Clear TimerO INT flag

}

If (INTF && INTE) {
Relay = 1; // Turn the relay on
INTF=0; I/l Clear the interrupt
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B

BIerEE

INTOIE

GIEH

P —__ INTOIF
=D

IF —

P

IE ,

IF

1>

GIEL

o

7

Vector to Ox0008

High Priority
Interrupt to CPU

Wakeup to CPU

Low Priority
Interrupt to CPU

Vector to Ox0018

© 2013 Microchip Technology Taiwan. All Rights Reserved.

XC8 Compiler



M@:Hlp PIC18F :P@?ﬁ@

Regional Training
Centers

o PIC18Fxxxx & Wi et A BL
¢ SECHE==>E111:0x0008
(BB ST ==>h {7 £1:0x0018
TR TR n R L PR (B e e (& — , INTO BRSMN)
TR ErE A T8I HY R ETEAE (Interrupt Flag)
i ErES ] BB g Enable = Disable

U+| |U+| |U+

® & o6 o o

TEEIRA R R ==> 75 17 A wEe 7 205 R

» USART EARY TXIF e RCIF JEE - SR E B AR EER Flag
-~ EK TXIF > 55 A TXREG

> 5k RCIF > 550! RCREG
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e Shadow Register

¢ fem HEMER S

PIHET

o HIESTETE

Y S

S

¢ W BSR » STATUS H#j{# A Shadow Register
¢ RETFIE FAST : H Shadow Register B0 F(E

PIHET

o RAESTiEET

¢ W BSR > STATUS HJFEA ~ HUHFEE R AGHE S
o XAV - RETFIE O
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#pragma code hi_vector=0x0008 // & ARL
void i1sr_high _code(void)

{
o h} | ERNRASESIE -
Cendasn " IR T S (isr_high)
¥

#pragma code

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

//* Function: isr_high(void) *
/7/* - Received a serial data from RS-232 *
/7* - Save the received data to Rec_Data *

//************************************************
#pragma interrupt isr_high
void isr_high(void)

- TR EN(Isr_high)

Rec_Data=ReadUSART();
PORTD=Rec_Data; }

}

#pragma code
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¢ void interrupt HighlSR(void)
N YN EIE e

o BABSTrE TR

¢ void interrupt low_priority LowlSR(void)

IRT

AR BRT PETRBHECE - HAAERIHY
E:[@TEQ
HaEE

\

VLT ARSI LT
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void interrupt HighISR(void) I S RE BT R
{
if (TMROIE && TMROIF)
{
WriteTimer0(65536-488); // 500mS Period, 500mS/4uS/256 = 488
LATDbits.LATDO = 'LATDbits.LATDO;

TMROIF=0;
}
}
void interrupt low_priority LowISR(void)  // {EfE5CHE Bk
{
if (TMR1IF && TMRLIE)
{
WriteTimer1(65536-7812); // 250mS Period, 250mS/4uS/8 = 7812
LATDbits.LATD7 = !LATDbits.LATD7,
TMR1IF = 0;
}
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Lantare
Line Address Opcode Labkel Diskssy
> 0000 EFEF GOTO 0xDE <« EENik
2 0002 Fooa NOP
3 0004 FFFE NOF
] 0006 FEEE oL
. TR BT ETE Fo e == A5
: ggg: {Eéig ighISE Hmmm F PCLATH, 0x1C > € IEJT’E%T’@EP@T
T ooac CFEE MOVEF PCLETU, 0x1D
g 000E FO1D NOF
g 0010 CFES MOVFF FSROL, Ox1E
10 001z FO1E NOF
11 0014 ED1Z CALL Ox6z24, 1
12 0016 Foo3
13 0018 CFDE TowlSE MOVFF STATUS, 0xé € = VA
13 Joois  [cFDe v 06> {RAE e R
15 001c CFEB MOVEF WREG, Ox7
16 001E FO07 NOF
17 0020 CFEQ MOVEF BSE, OxE
18 0022 Foo8 NOF
19 0024 CFEA MOVEF PCLETH, 0Ox9
Z0 0026 Foog NOF
Z1 0028 CFFB MOVFF PCLATU, OxA
22 002 FOOR NOF
Z3 o0zc CFES MOVEF FSROL, OHB
24 00ZE FOOB NOF
25 0030 CFER MOVEEF FSROH, OxC
Z6 0032 FooC NOF
27 0034 CFEL MOVEF FSR1L, OxD
Z8 0036 FOO0D NOF
Z9 0038 CFEZ MOVEF FSR1H, OHE
30 003 FOOE NOF
31 003C CFDg MOVEEF FSRZL, OxF
32 003E FOOF NOF
33 0040 CFDA MOVEF FSRZH, 0x10
34 004z FO10 NOF
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o BEEE A o Bl R B R R B BN
o AAREHERITEEMECE
o ZE{HEH] Timer0 & Timerl AY BT E 5 E

INTCONZ2bits. TMROIP = 1; Il 2% 7€ TimerQ fy =85 RE B
INTCONDIts. TOIE = 1; /I B Timer0 $2E

IPR1bits. TMR1IP = 0; Il 2% 7€ Timerl R (B85 RE T B
PIE1bits. TMR1IE = 1; /I B Timerl $2E
RCONDits.IPEN = 1; Il BUHE ~ RABSTREFZE R ]
INTCONDits.GIEH = 1; Il BrIRL S & S R 482 (i T

INTCONDits.GIEL = 1; I R BEAR e Rt R R LT
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" £ MPALB X IDEFBHRE FTHYEZE

" \PIC18F Labs\Lab3.X
" BRI TRA O LEE]
=" LEDO {&FF TlmerO s S B E » &
500mS F'/\E_l a2

" _LED7 {5 Timerl ek {EELE TR - &
250mS F'/\E_l a2
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C Library
Peripheral Library




e Linker HIA CLIB & PLIB

Regional Training

Centers
X Project Properties - X IDE Lab1 H
Categories: _
5 Generl Cptions for xe8 (w1.21)
=- ‘:3 Conf: [default] Option categories: | Runtime v Reset
2 Simulator
o Loading (Calibrate oscillator (/A ~
L @ Libraries Alternate oscillator calibration value (/4D
= Building Backup reset condition flags (A
=3 '::' X8 global opticns Format hex file for download []
""" @ XC8 compiler Managed stack (A
7 HC8 linker Frogram the device with defanlt config words
ik i C Library v
Link in Feripheral Library W

Additional options:

Cption Description | Generated Command Line

Comtrols the taclusion of hbracy files into the output code b the linker.

Manage Configurations...

Cancel Apply Unlock Help

© 2013 Microchip Technology Taiwan. All Rights Reserved. XC8 Compiler 146



M@:Hlp C L| brary

Regional Training

o CLIB ##fit ANSI C A B

¢ Delay Function

> _DELAY MS, DELAY US, DELAYWDT US,
~ DELAYWDT MS

o ByELIETE  #include <math.h>

> sin( ), cos( ), sqart( ), exp()

o HEMA KT - #include <stdlib.h>
> Itoa( ), itoa( ), ftoa( ),atof( ), atoi( )

o fEMEES A\ B : #include <stdio.h>
> printf( ), fgets( ), freopen( ), puts()

N oot
‘ 5’%‘( LI T |
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G| Langnage Tool Eeference

. +-. I\/I P L A B X I D E _F T % %gidgii%laﬁﬁ Cetting Started

- - MPLAB X8 Gettmg Started Guide

Hel p o ~HY “Help e Dcsmnttn
Contents” (EsHBEH)
> BHEL MPLAB XC8 C CM

Common C Interface
How To' s
THY Library Functions ({14
&)
_DELAY (), _delaywdt

o ﬁ ] ,Cf %{ié?j FBIZﬁEQ XC8 H’j LAYBO
fEFHFit MPLAB_XC8 C R
Compl er_User_Guide .pdf S

CEREEEREE
Bﬁ]ﬁ]ﬁ]ﬁ]ﬁ]ﬁ]ﬁ]ﬁ]

ﬁﬁéﬁééﬁﬁm

v

__CONFIG (Baseline & Mid-Eange Devices)
_ CONFIG (FICIE)
DELAY M3, _ DELAY_USZ, _ delawwdt_us, _
EEFEOM_DATA
IDLGC
IDLGCT

ZE Appendix A. Library %
Functions HBEATAERIEE | -
HIER 574
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o HBEi XC8 R¥#& PICISF&FIHY

BUE - EAH T

o PIC18 R ESZFMH

¢ C:\Program Files (x86)\ Microchip\xc8\v1.21
\docs\MPLAB _XC8_Peripheral_Libraries.pdf

22 R (PLIB)

(B4 C18 48

=
E

25 5]

=t

-
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B

SHEL MPLAB_XC8_Peripheral_Libraries.pdf

8= PIC18F4520 E8 o

¢ CLICK HERE (see page 699) for the Peripheral
Library Support Details for this Device

ZEEIZ\% 18F4520 EII\J Functions
Fi7E % ADC HYBK

OpenADC (2l see page 848)
SetChanADC (i@l see page 882)

’ %ﬁﬁﬁﬁéﬁ%m&lﬁ SelChanConvADC (2l see page 889)

ALH LN ConvertADC (id see page 896)
R UEFIFTRNS
ﬁlﬁﬁﬁ% BusyADC (4 see page 897)

ReadADC (@ see page 897)

CloseADC (@ see page 897)
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e PICI16F

=

PIC16F &%= iEE

PR ?

N ER

o O] DUA]

] PIC18FHYJFIGHEAZIX

¢ C:\Program Files (x86)\Microchip\xc8
\v1.21\sources\pic18\plib H#%

> 40 : \ADC\adcopen.c
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v

#include <p18cxxx.h>
#include <adc.h>

#if defined (ADC_V1)
void OpenADC(unsigned char config, unsigned char config2)

#elif defined (ADC _V?2)
void OpenADC(unsigned char config, unsigned char config2)

#elif defined (ADC_V4) || defined (ADC _V5) || defined (ADC_V6)
void OpenADC(unsigned char config, unsigned char config2, unsigned char portconfig)

#elif defined (ADC_V15) || defined (ADC_V15 1)

void OpenADC( unsigned char config, unsigned char configl, unsigned char config2,
unsigned char config3, unsigned char config4, unsigned char configb,
unsigned char config6, unsigned char config7)
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o BR(GHH P|C18 Y &

:B\HM‘ E n% =)

adccopen.c ==

EHIRA
o [RH1E PIC18F4520 11y ADC #F

TR

K v5 BT ADC

i

] 15 DR Y JRA6TE

RRCAR?

& 935 PIC18F4520 1y USART ?
Kva A
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=
o FERBX \include\pconfig.h fE2&
o 185 “PIC18F 4520

#ifdef _ 18F4520
PR R
/* Configuration for device = 'PIC18F4520' */
PR
[* ADC */

#define ADC_V5

[* USART */

#define EAUSART V4

I* SPI*/

#define SPI_V1
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o MHEFEE HLIEER XC8 HYFFEL
4 ﬁﬁ_ﬁ%ﬂénﬁﬁm
~ R -as B¢ -asm [{ffE4H
o CHImRARHEES
> asm(“instruction”); FHRNETHBRARLHEE
> #asm .. #endasm > ESREHIER AT AHEE

(¢

Ph=

JE T EPIRMWERAFESESERIIR

asm(“BCF 0,3"); #asm

asm(“BANKSEL _var"); BCF 0,3
asm(“RLF (_var)&07fh"); BANKSEL( var)
asm(“RLF (_var+1)&07fh"); AL (Loagdlirin

RLF (_var+1)&07fh
#endasm

e P
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[En)

o #asm ..#endasm E{ELHENEIREAHE C 8
ZH—EB 4T

o HEEMHANEHE(H A loops B¢ conditionals, e.g. 1T,
do, for, while.

o [FERRAZHER LT FSRIARAS TIRE:

¢ WREG

¢ FSR

¢ STATUS

¢ PCLATH; or

¢ scratch variables (btemp)




e :
Mm C-assembly Interaction
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e Prescan of assembly/obj modules detects:
¢ Symbols referenced
¢ Memory requirements
¢ Function calls

1 1
i i
J omniscient
| generator
ASM
S
OBl
file
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o MARES
¢ NOP(
¢ SLEEPQO)
¢ CLRWDTQO)

e Base-Line BN 5Rfs< @ HEER TRIS A
OPTION BEr{Z=%

/I

SEZRAE pic.h 2 picl18.h

Example of C code accessing the OPTION register and assembly output

OPTION = 99 75 1EC C63 moviw 99
76 1ED 002 option




ﬂ/

meww C R R AR
o R PR AR RIAS

¢ =58 8E global, auto B parameter?

o BEINEREIRIH %D bytes?
¢ 4RI B RHE R 5 E0E little endian
~ LSB AL TaH 7k i iae At i (A Ak

o UERBEAEFIAE bank0 ?

CHERY A bank?

& Porraal L
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o C HEBBAIRIVEZ Global (BR X)

INt X;

void main(void){
// ...

}

o HERESHER C HYEE x
o BIRYESEETR LI A1 _X
FAFLHRE A GLOBAL r’*icb/w*’i
* & (A bank ##Z1Y B £ (banksel & bankmask)
IAGH BRI RER T (Fas E T <xC. Inc>
> pic.inc =¢ picl8.inc
v pic_chip_select.inc & picl8 chip _select.inc

® o6 o
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EEEEEEER 16-bit &8 x WEIII—&ERME
#include <xc.iInc>

GLOBAL x, _inc word // &8 x KREERLE
// inc word &2k

_Inc_word:
BANKSEL X ;select bank of X
inct BANKMASK( Xx) ;mask address
btfsc ZERO ;or use STATUS,?2

inct BANKMASK( x+1) ;access MSB
return
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o AIEHERY bank BYPIHEREE bank BV
M REEEs AR HeESRA

(banksel ??7?)

o ¥AFR({ER masked address HaE Btz
A e
S %73“ 7 X HY MSB & LSB “~4F[E— bank #Y

inct X ; ho address masking!!!
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o MEERIEHENFEEIE S (prototype)
o EEMHSEESHIEEANS C YA

C B EPH AESHIEIER rRTE RS
void 1nc_word(void);

InNt X;

void main(void){

inc_word(); // this will Increment X

}
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