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Reduce your development time = Reuse your code = Scale up or down

B EVEIOPMENTEENVIRONMENT,

snvcoce  ONE PIC MCU PLATFORM

AL S BAGAL 0 T R G BAE
m? A2 PIC fcdp ] & afe s
R E FF R

2 * MPLAB X IDE % XC8 e
AR A AR
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MICROCHIP ©

Regional Training
Centers o

Microchip PIC18 MCU Z2#%
MPLAB X IDE EARZ#ZEEA{dH FH
XC8 EA A/ réH

PIC101 Labl.x ZET#EZ=
¢ PIC101 Labl.x

¢ XIDE FARFREE

PIC B TAERCE & KHVEE
¢ PIC101 Lab2.x

¢ PIC101 Lab2-1 MCC.x

TfE Timerl By TAEREE
¢ PIC101 Lab3.x
¢ PIC101 Lab3 MCC.x

PIC18F FrzifH (g% A)
¢ PIC101 Lab4.x
e PIC101 Lab4-1 MCC.x

PIC HSFRIER 1 (43 )

e

2
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Centers

o HUHG
¢ MPLAB X IDE v3.26 (&) DL _FREAS
¢ MCC v3.05 (&) DL FRRA
o XC8 4mzE22 v1.34 (&) DL R AS

o HFAG
¢ APP001 v3.a (PIC18F45K22)
¢ 9V FHFHLERS = USB g it

mvll
(LA}

¢ PICKIit3 B¢ ICD3
4 T/E? (/EJEHTFEE[)
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32KB Flash Memory

1536 Byte RAM

256 Byte EEPROM
T{EBRE: 1.8~5.5V (LF/F)
By = LAEAE: 64MHz

B =B TR - 16MIPS
NEE=2EE 16MHz EZES

o 272 1%
¢ 31KHz ~ 16MHz m#E#E

FEIRAEZS | 20nA

PIC18F45K22 Tjj5E

ADC : 28 {[&## A
¢ PORTA ~ PORTE

BEFRLE# RS 1 2
CTMU

CCP x2
ECCP x2
Timer x5
EUART x2
12C x2

SPI x2
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Regional Training

PIC18F45K22

e

ojf

IS5

Centers

|Tab|e Pointer<21 >|

| inc/dec logic |

Data Bus<8>

21

Address Latch

Program Memory
(B/16/32/64 Kbytes)

Data Latch

Instruction Bus <16>

|PCLATU| PCLATH]

| PCU| PCH | PCL |
Program Counter

L]

|  31levelStack |

STKPTR

Table Latch

ROM Latch

State machine
control signals

Instruction
Decode and
Control

Data Latch
Data Memory
Address Latch f=p| FORITA
RAORA7
12
~ DataAddress<12> "\
p| PORTE
RBO:RB7
PORTC
RCO-RC7
[PRODH] PRODL] |
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LB PICI8F45K22 ZEfEE ()

Regional Training
Centers

Control | \ A 4
ontro [PRODH| PRODL|
PORTD
|_8x8 Multiply | RDO:RD7
Y
(2) Internal
OSC1HH —F Oscillator Power-up
Block Timer PORTE
0sC2(d —p &p| Oscillator
LEFINTOSC Start-up Timer REO-REZ2
SOSCI —» Oscillator Power-on g rRea(l)
16 MHz Reset
SOSCO —»|{|| Oscillator Watchdog
Timer ——
recision
MCLR( —| | Single-Supply Brown-out | g | Band Gap — YR »
Programming Reset Reference
In-Circuit Fail-Safe
Debugger Clock Monitor
Timer1 Timer2
E&% EE[;E;E?}M Timer0 Timer3 Timer4 CTMU DAC
Timer5 Timer6
Ry Comparators | | gocpa)| | CCP4 MSSP1|  [EUSARTY| |oo o0 ADC | FVR
DAC,, c1/C2 ECCP3 CCP5 MSSP2 EUSART?2 10bit €
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Von Neumann ( —fMCU) X FHAH B R EC R AS R R

HEAR SRR 2R A HUE R

¢ TECHERHEREBERIIFERH
R

o E(EEERT TN TS

-'@ TR [EIHY e TR 25 ]
/ﬁ/) [ LEF%?HQ*EE_E&?

B
o NIBEIE R S TR

o [EREFMCURLIEAARETEENRE
LR AR B ECE A
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MICROCHIP
R ontera -
o =iz 2MB (1MW), &M 4R

MRy B — 1 2 EC IR AR ZE ]

21-bit Program Counter —

Stack Level 1
Stack Level 2

Stack Level 30
Stack Level 31

31 Level Stack

Reset Vector

High Priority Interrupt Vector

Low Priority Interrupt Vector

On-chip Program Memory

Unimplemented
Program Memory
(Read as ‘0’)

PIC18 Family #25* 3z 1818 7 #

000000h

000008h

000018h

007FFEh
008000h

1FFFFEh
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Data Memory & A EHFZE
&% 4k bytes

RS [ E U g R
FH (FSRX)

BEFEENELL 256 byte &E
fir - {HH bank B =K E
2SI 4KB #y Data
Memory (fic& BSR E{7%3)
bank 0 HYFTEZER{77EL bank
15 WiR BB aH & B —E%F
A bank f%2 B Access
Bank -

{&8F Access Bank B » R
2 BSR LIRITHE -

000h
07Fh

080h
OFFh

100h

1FFh
200h

2FFh

DOOh

DFFh
EOOh

EFFh
FOOh
F7Fh

F80h
FFFh

Access RAM

Bank 0 GPR

Bank 1
GPR

Bank 2
GPR

VA VAVAVAVAVAVAN

Bank 13
GPR

Bank 14
GPR

Bank 15 GPR

Data Memory Organization

PIC18F8F2520/4520

Access SFR

Register File Map

Access Bank

Access RAM

Access SFR

256 Bytes

00h
7Fh

80h
FFh
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addwf f,d,a | Add WREG and f ricf f,d,a | Rotate Left f through Carry

addwfc f,d,a | Add WREG and Carry bit to f rincf f,d,a | Rotate Left f (No Carry)

andwf f,d,a | AND WREG with f rrcf f,d,a | Rotate Right f through Carry

clrf f,a Clear f rrncf f,d,a | Rotate Right f (No Carry)

comf f,d,a | Complement f setf f,a Set f

cpfseq f,a Compare f with WREG, skip = subfwb f,d,a | Subtract f from WREG with borrow
cpfsgt f,a Compare f with WREG, skip > subwf f,d,a | Subtract WREG from f

cpfslt  fa Compare f with WREG, skip < subwfb f,d,a | Subtract WREG from f with borrow
decf f,d,a | Decrement f swapf f,d,a | Swap nibblesin f

decfsz f,d,a | Decrementf, Skip if O tstfisz  fa Test f, skip if 0

dcfsnz f,d,a | Decrementf, Skip if Not O xorwf  f,d,a | Exclusive OR WREG with f

incf f,d,a | Incrementf

incfsz  f,d,a | Incrementf, Skip if O

infsnz  f,d,a | Incrementf, Skip if Not O
iorwf f,d,a | Inclusive OR WREG with f bcf f,b,a | Bit Clearf

movf f,d,a | Move f bsf f,b,a | Bit Setf

movff  ff, Move f (src) to f, (dst) btfsc f,b,a | Bit Test f, Skip if Clear

movwf f,a Move WREG to f btfss f,b,a | Bit Test f, Skip if Set

mulwf  f,a Multiply WREG with f btg f,b,a | Bit Toggle f
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Control Operations

PIC18 ZFIIEAE5 <

21447

. o i
gf‘(\ﬁn,ﬂ

ZT~W

Literal Operations

addiw Kk Add literal and WREG

andiw Kk AND literal with WREG

iorlw k Inclusive OR literal with WREG
Ifsr f, Move 12-bit literal to FSR
movib Kk Move literal to BSR<3:0>
moviw Kk Move literal to WREG

mullw Kk Multiply literal with WREG

retlw k Return with literal in WREG
sublw  k Subtract WREG from literal
xorlw Kk Exclusive OR literal with WREG

Data Memory < Program Memory Operations

bc n Branch if Carry

bn n Branch if Negative

bnc n Branch if Not Carry

bnn n Branch if Not Negative
bnov n Branch if Not Overflow
bnz n Branch if Not Zero

bov n Branch if Overflow

bra n Branch Always

bz n Branch if Zero

call n Call subroutine

clrwdt Clear Watchdog Timer
daw Decimal Adjust WREG
goto Go to address

nop No Operation

pop Pop top of return stack (TOS)
push Push top of return stack (TOS)
rcall Relative Call

reset Software device RESET
retfie Return from interrupt
return Return from subroutine
sleep Go into standby mode

tblrd* Table Read

tblrd*+ Table Read with post-increment
tblrd*- Table Read with post-decrement
tblrd+* Table Read with pre-increment
tblwt* Table Write

tblwt*+ Table Write with post-increment
tblwt*- Table Write with post-decrement
tblwt+* Table Write with pre-increment
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BSR ‘f* Operand

‘a’ Bit f
&Strlucis)m 4-bits % Bank Ryt 8-bits Bt BIES # Rk 12-bit MEALUE
0 0010__01/1/111110mmm O0Ox27E ‘1
BankO Bankl Bank?2 Bank13 BM Bank15
00 /
01 //
02 /
03 pd

7D /
7E I I
7F
80
81

82

FC
FD
FE
FF
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‘a’ Bit from
Instruction

0 110101111110 =m OXD7E

I
BankO Bank1 Bank2 Bank13 Bankl}/ Bank15

00 /
01 /

02 /
03 /

7D

7E i i
7F
80
81

82

Banked H#EHFET

BSR ‘f* Operand
4-bits & Bank Byt]#L 8-bits EIEGH KBRS AR 12-bit BB MR ArhE

FC
FD
FE
FF




MICROCHIP

Regional Training

Centers
‘a’ Bit from
Instruction

4-bits % Bank Rt

8-bits EEAMUIRKBIES

Access Bank FHRE:EHE

o

‘f* Operand

R 12-bit BB R ELHE

XXX X—00/0000 11 mm 0x003
BankO Bank1l Bank2 Banklw
_—
; _—
02 ___— T

i —

7D
7E
7F
80
81
82
FC
FD

FE
FF
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‘a’ Bit from
Instruction

BSR

A-bits % Bank RIL]H#E

Access Bank

‘f Operand

+

8-bits EEAMUIRKBIES

XX

X

X—_1/0

0000

1

00
01
02
03

7D
7E
7F
80
81
82
FC
FD

FE
FF

BankO

Bank1

Bank?2

Bank13

Bank14

O _mmd OxF82

TEEHE

#A AL 12-bit BFMELHE

Bank15
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4-bits from FSROH 8-bits from FSROL 12-bit Effective Address
1111 11111101 == OxFFD
FSROH FSROL
o R Bank [ILH - ERIRE Data Memory
EUFRITUE ML B 88(132
7y RAM
L 002h
e FSRH:FSRL can be loaded 003h
with a single instruction: Ifsr 004h
e  Full 12-bit increment / 005h
decrement of pointer EEAR Register File
possible with pre- or post- FEBh Address Bus
modification modes FECh
o =¥ FSRE{FEETILIER : iigﬂ L

FSRO,1&2

FFFh
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Regional Training
Centers

4-bits from FSROH 8-bits from FSROL 12-bit Effective Address
0O000 00000010 =mm 0x002
FSROH FSROL
o fEFE Bank HYUJHA — (ERIZRS] Data Memory
U AR ESENEER ~ 000n
i RAM 001h :
002h B E
e FSRH:FSRL can be loaded 003h
with a single instruction: Ifsr 004h
e  Full 12-bit increment / 005h
decrement of pointer EEAR Register File
possible with pre- or post- FEBh Address Bus
modification modes FECh
o =¥ FSR I ILIEM : FFDh
FFEh

FSRO,1&2

FFFh
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Mfi‘?cmp PIC18 Family BYEHFET

Regional Training

= RIS

Mode Example Syntax

Absolute % #fzx |[goto <addr>

Relative jp#fxn |bra <addr>
Table Read / Write tblrd* tblwt*

Table Read / Write
Post Increment

Table Read / Write
Post Decrement

Table Read / Write
Pre Increment

tblrd*+ tblwt*+

tblrd*- tblwt*-

tblrd+* tblwt+*
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o PIC18F X ELBAS FI o plelUER T [

¢ User Memory

- k= F] 128kB NEREZECIER -
- BOKA[3ER 2MB (SRR TEECTE

¢ UserIDs

- 8 F AR A &k

¢ Configuration Memory

- TUFRYECE - REAIREECE . F

& Device IDs

fE8E OMB (TBLPTR is 22-bits wide)

Program Memory
Space

User Flash

Unimplemented Memory

User IDs

Unimplemented Memory

Configuration

Unimplemented Memory

Device IDs

0x000000

OxO1FFFF

0x200000

0x200007

0x300000

0x30000D

Ox3FFFFE

OX3FFFFF
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Centers

31

V'S

Pushed Data
PC

Top of Stack Register

TOSU TOSH TOSL

Current value on the
Top Of Stack

23 0

STKPTR Register

STKOVF SP4:SP0

10f|@|{x

7

Under Flow Error

6 5 4
STKUNF
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P27 5 XC8 diaan

g
cIF
e
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o RHAEHICR{E

. :ﬁ;mﬂi?ﬁlﬁ HJ X IDE % <|§Tﬂ£* » BB
1 HEIZE 10 Hy+55 [Z#3E MPLAB X IDE
V3 XX HY] _.ﬂz—’b‘@/_( Hg ©
¢ X IDE EERZEEATENERRE HEE ©
¢ X IDE ZZEIF A gE A SRR e
¢ X IDE FEANEH AV ER34TE -
¢ X IDE BB ZEFEA 0 BUE L o (FE HiE

Z+4E MPLAB X IDE

)

kR A< B: X IDE v3.26
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Mcnoei 255 XC8 (Lite hfiv)

. %ﬂ@ﬁ%&ﬁm X IDE % Wf: » B
% 11EZ[ZE 20 B El’jaEE,%'[ 45 XC8 v1.3x
7y C Zﬁéaﬁ

o XC8 EFEZEFENENERHEE o

¢ XC8v1.35 (&) DIghASA FAH PIC18F LIB 1Y
FIE N FE - WA 255 H{TZ4°4E Peripheral

Libraries (V2.00RC3)
o 2751y X IDE ZE<[ff 4+ page 20
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MI.CRDCI.-II.P MPLAB IDE V8 92 “\\/
224 XC8 e

o IR XC8 HAZ RN BT RIA/NAL 150%,
(AR E125%1% P22 25R1 ] -

o 8L XC8 5[k » 1 MPALB IDE v8.92 &R F| XC8
SRR

o FIFTAREZUT 2 WEERAREN > mSinT o #5148
R LL R E L B 5 (T DOS Hym 4] -

¢ 1f DOS EZ NZBUTAVESEE] “bin” T » 40 N EHRER
7 VT2 FRAE
& 1T “regsvr32 MPLABXCS.dII" 1£%$% XC8 4F=Z2s -

¢ [HEl MPLAB IDE v8.92 H& & & TIIA XC8 Hydwa¢as
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~d microchip

WProgram 1 \Microc

C:\Program % 0
C:%Program i) M\Microchip!

C:\Program

C:“\FProgram

B mplinkexe = 66 KB
| objtohex.e L 112 KB

= = 25 e s = i Y




Reduce your development time = Reuse your code = Scale up or down 32-bit

BEVENOPVENTIENVIRONVEN T

svcocee  ONE PIC MCU PLATFORM

d

XC8 _;[;EZ[Kil\\\\D

REA XC8 B E SEAIR I &% “ A IS 1A -
XC8T v1.0 New!
MCU1121T HI-TECH PICC for PIC16F Series 2.0 New!
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e Microchip ¥f 8-bit PIC By C 4rzE587F XC8 KA » I
2. Hi-Tech PICC (572 PIC16F) ¥ MPLAB C18 ( S7#&
PIC18F) &3 - XC8 E¥ri Ay ANSI C 4ReZss -

o XC 4722745 =FF%y & XC8 (8-bit PIC) ~ XC16 (16-hit PIC
& dsPIC) ~ XC32 (32-bit PIC) A&FrA Microchip £ Z%IHY
MCU f2fit—52#81 C {miZss o

o XCB8 &Y RigdiX Hi-Tech C K C18 BIF{E RAYEA © &
5. XC8 ENA B {EAWS4 ANSI C fyEsk - EAK | XC8
HIkEREEAE B X Hi-Tech C FrLIa] DIAHERS Hi-Tech BYEEE -
XC8 A% £ PIC16F K PIC18F HyT: » st ZEkkE XC8 N
EMNERZESEDI Y PIC16F & PIC18F -

o XC8 HZEFEM Hi-Tech C (yELE (7] H B4R EE)

o Al XC8 Hysfi{EAHRZ5: XC8T v1.0 Iy F/l[&R
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XC8 MHEAHH I T1E

Name

Description

xc8 (calls PTCC or PICC18)

Command line driver; the interface to the compiler

CLIST

Text file formatter

CPP

The C preprocessor

P1

C code parser

CGPIC Or CGPIC18

Code generator (based on the target device)

ASPIC Oor ASPICI1S8

Assembler (based on the target device)

HLINK Linker

OBJTOHEX Conversion utility to create HEX files
CROMWELL Debug file converter

HEXMATE HEX file utility

LIRR Librarian

DUMP Object file viewer




ﬂ/@ = AW ann = A
e fLENT XCB GRRBIE A

Regional Training
N \ h, assembly
p-code pi jp-code source
_ . libraries files files
Command-line driver
e

1447

Centers
processed p-cod relocatable
files (module) object file

assembly file

C source
files

M preprocessor

debug file

.cof

hex file

absolute
object file

relocatable

object files libraries
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MICFIDCHIP XC 8 \%,FFEH E%E‘% H&ZIK

e PRO mode ({J&ERMER)
& £IHEEHT Omniscient Code Generation (OCG)
e (EAETIEE
e Lite mode (& fR)
o (B OCG fE{LIhAE

o NZECIEA AN ~ TCrFdRs K8 AR IR ]
o FIBETUHETL OCG HYEE

eHGhR (BB > FRZE—K)

¢ 45 RN R PRO 155 - w2 i HIJHE Ry
Lite ==L

/




Még:mp MICFOChIp XC8

Regional Training OCG Technol ogy

e FfiA Microchip HJ XC dmaastk FIRTHIEA]

Omniscient Code Generation™ (OCG)

IR P SR ©
o OCG BB RIS

o TEIEFEReEAJLimEBRTE C fE YRR

o SE{bER{ES [:ZJ?HEIJJ > HE BRI ZEE] -
NIRRT THYZREE
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o CrEZE(E

& JFEEHAYE

HNODb]

%
%

preprocess
& |

parse
S —

First stage of compilation

e B EAE

B 4maE

(EES BN o
GaBLEN

R e S T e (S B T

code

generation assemble

\ I Intermediate files
|

preprocess S

Second stage
of compilation
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¢ P-code fEE 1

e FE L
SHERZ TR (0CG)

o FAHY C Rz HYdmEEE IR,

: preprocess
C file & |
parse

- preprocess
C file & |
parse

First stage of compilation

Elélfj

Fakis

TfEITEZE 0 —EEix A OCG 4

I Intermediate files

omniscient
code
| generator

assemble

Second stage of compilation
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Type Bits Min Max
bit 1 0 1
char, unsigned char 8 0 255
signed char 8 -128 127
short, signed short 16 -32768 32767
unsigned short 16 0 65535
int, signed int 16 -32768 32767
unsigned int 16 0 65535
short long, signed short long 24 -8388608 8388607
unsigned short long 24 0 16777215
long, signed long 32 -2 <t 231-1
unsigned long 32 0 2 321

XC8 R ftE] 32-bit K{EHIE
XC16 HIHREE] 64-bit (I8 {H HEE]
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s PRS2,

Regional Trainin g
Centers

o TR MTEFREBEUIEE

¢ 24-bit truncated IEEE format (Default)

sign exp mantissa
X XXXX XXXX XXX XXXX XXXX  XXXX
¢ 32-bit IEEE format
sign exp mantissa
X XXXX XXXX XXX XXXX XXXX XXXX XXXX XXXX

o FRHIEAFEIIE it EAtErVEIE
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MicRocue TOEfE (h) YRR ERE

Centers

o UmiwdsieLAVIEEARE (Header File) HYER{EEFHITZ
¢ .\xc8\v1l.34\include\  —f&AVEETERE (ZAEEHFANE RS K)
¢ ..\xc8\v1.34\include\plib\ &= LS ERETEE

e XC8V1.35 (&) LNﬁH&Z&K ' %éﬁ PIC18F {yEi&
MREE » WEE 1TE22E (v2.00RC3) -

o XC8 A Z#% PIC16F 1N 7 Rl R

. B e SRR

<Xxx.h > Gratas EHVEBRERY H 8%

o | CESEE TR E R
- B4 25 R O BT F 5
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MICROCHIP

Regional Training

Centers

o i

N>

R

2+

Generic Header File (xc.h )

XC8

¢ #lnclude <xc.h>

e Eh Hi-Tech C 4EEZ2¥ i <htc.h > EdffE

12
SEy S

F'7J[l/\

HIEEEETE xc.h R

(=

AR TUEAH DAL

*HY

. <xc.h> T\EE'_‘ =

1A]

=S

¢ #include <xc.h> = #include <htc.h>
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S pic18_chip_select.h

Regional Training
Centers

e XC.h = &y ASCIEDESE

e picl8 chip_select.h FEIREZENFIEZE

¢ (X% X IDE FrE ARYTIFEE S T2 FRYIT
BRETTEY

~ PIC18F4520 #; 4 <pic18f4520.h>
» PIC18F45K22 #H <pic18f45k22.h>

e picl18f45k22.h & Hi-Tech C kz C18 %N
R T ey AT E =
o T HBEHER"ITARE" B “rocastE” HY T U

bit FY{FHL




WSO . picl18f4520.h HHE

Regional Training
Centers

ls

i

% (SFRS)

/I Register: PORTA

extern volatile unsigned char PORTA @ OxF80;

#ifndef LIB_BUILD

asm("PORTA equ OF80h");

#endif

/I bitfield definitions

typedef union {

struct { )

unsigned RAO
unsigned RA1
unsigned RA2
unsigned RA3
unsigned RA4
unsigned RA5
unsigned RAG6
unsigned RA7

EZE PORTA RIITTEERE
(F7A LB C18 HHE)

Pk RRREEPR

} PORTADiIts t;
extern volatile PORTAbits_t PORTADbits @ 0xF80;extern v  olatile PORTAbits t PORTAbits @

0x005; S PORTA HYEEHir




) . N
. S,
meroewe  Hink  Fr{sE RV TC A B &G 1 20

C

(i

GEIEE (hlink.exe)  ZNfa]RIZE TS
JHYTTAHHVERE
¢ PIC16Fxxx : picc.in

¢ PIC18Fxxxx : picl18-18.ini

o R ini HIPIZSRIEEE TR TR

JE¥

R B ESREE A -




A PIC18F4520 BB B ML E

(u

MICROCHIP :
Fogional Training .\microchip \xc8\v1l.xx\dat\picc-18. ini
e JETLLPIC18F4520 Ayl » 5542 picc-18.ini S5—HHYEREH
[18F4520]
ARCH=PIC18

CFGMEM=300000-30000D
COMMON=00-7F
DEVIDMEM=3FFFFE-3FFFFF
EEPROM=F00000-FOO0FF
ERRATA=FASTINTS
FAMILY=18f4520
FLASH_EW=40,20
GPRBANKS=080-0FF,100-1FF,200-2FF,300-3FF,400-4FF,50 O-5FF
ICD2RAM=5F4-5FF
ICD2ROM=7DCO-7FFF
INSTR=EXTENDED
MAKE=MICROCHIP

PLIB=1

PROCID=4520

RAMSIZE=600
REALICERAM=5EF-5FF,F9C-F9C,FD4-FD4,FDB-FDFFE3-FE7, FEB-
FEFFFC-FFF
REALICEROM=7DO00-7FFF
ROMSIZE=8000
SFRBANKS=F80-FFF
STACKDEPTH=1F
USERIDMEM=200000-200007
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A

LN (Fas DI E S

o ;ua«%%m;@;ﬁ“z%eﬁm AT EEA

ESIEPIRED PTG

PIC18F45K22 7%@]

ﬁmm%ﬁmﬁﬁf Dic18fA5K22.h HAEpEFE 4

E'l:t

® *i_h%a/ \%1

o FITIEFRHVE Fas H A
FH[E]

[

1

(o I TT TR

#INC

H o DIARSRAZATE A HY

A% JLFFTA HYE Tﬁ%&

ude<xc h>H[l\] » PR

HF=Z A

VT4 5B EL Data Sheet
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o RIIRINAEE fFas (SFR) MYIFHU R —HHY £ I 8y
— RS )
o IENE SEERFHE (pic18f45K22.h)
o [EIRHILESR 7 LTt
& <xc.h>fEe BB AT (E R TTIFITE 18

{&EF SFR HYEHI :

#include <xc.h>

ADCONO = (channel << 3) + 0xC1,
GODONE =1; /I ADC st
while(GODONE); // LA SE e 2

L5

bld
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1. f§f

-~

XC8 1L TE R
L TCHYAB S HE

o JREN H| Tech C fYEEFHEE

Oﬁﬁﬂi

_’—A

2. [HFF

EHE T
Jap=V

FAARIAE a5 (SFR)NHYEILALIT
o SFRAHIAITTESE — BE(FH picl8f45K22.h

bit EFTALTE

/FEE/\ Hi-Tech C AYE L)
& BT ERYE T

3. LJT4ERE T

¢ ANSI C A H 7=
o il MPLAB C18 &A%

-
-
-
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Regiona) mraining YHr ke € (PIC16F)

1. [EREENHEERE T
Oﬁnmﬂmt%mm%O
NE (8 bits * SFR #firhk ) + fRFEfir T
&if5: 7£H{ PORTA [ RAS

static volatile unsigned char PORTA @ 0x05 ;
static volatile bit RA5 @ (unsigned) & PORTA*8 + 5 ;

RAS = 1; /I RAS5 &g High
Nop( ); /I e Read-Modify-Write ¥ 52
RA3=0; Il RA3 i Low

If (RBO) ... [/ H[ETRBO




M@:Hlp ,f_i \% %ﬁ”ﬁ 7—|:

R W kAR E (PICL8F)
1. pic18F45k22.h FERVLEE Tl E
extern volatile __bit LATAO @ (((unsigned) &LATA)*8) + 0O;
#define LATAO_bit BANKMASK(LATA), O
extern volatile __bit LATA1l @ (((unsigned) &LATA)*8) + 1,
#define LATAL bit BANKMASK(LATA), 1

Z5: 17H] PORTA By I/0O FAIERSE

LATAO = 1; // RAO i High
LATA3 = 0; /| RA3 i Low
If (RBO) .... /I HETRBO
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2. bit BIRI{E HAARE (boolean values)
o [HH bit (YEFE

bit motor_is_on; // motor state flag

& TRFERY bit it B S £ —(# Byte Y RAM
¢ Bit 8845 fy auto SRR

~ AJLUE K local S8 - HLVANNE static FVE &
¢ Bit SR8 A A i FE 1T Y

¢ [FHEAREAGET B
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2. iy bit BT SV ELE TS
Ll

char value = 0x34; // 0b0011100 0
bit flag;

flag =value; // flag will be assigned O

FE S ARy bit A B Ey 1
static bit Count_Flag ;
static bit Buzzer 1 Flag ;

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




/ il A —_— :I’: A TR >
MQ:HIP {53 J {izjt\%l:l ﬁﬂjj :l:\i
Regional Training (1 C18 MHE
3. J PORTD £ bit3 & bit5 %7 i HHFAISL:
s A High

v

TRISDbits. TRISD3 = 0; /I 25 RD3 Byt B ThAE
TRISDbits. TRISD5 = 0; /I ¥ RD5 Byt B DhAE
PORTDbits.RD3 = 1 ; /I % RD3 i High
PORTDbits.RD5 = 1 ; /I % RD5 i High

VETaN .
SH—#Ha i

#define SW1 PORTADbIts.RAO

#define LED1 PORTDbits.RDO

TRISDbits. TRISDO = 0; Il 8% RDO EyiigrH MITHEE
TRISADIts. TRISAO = 1, Il 8% € RAO Rt ARITHEE
If !\SW1) LED1=1; Il SW1 #7$% T » Bhs= LED1

else LED1=0; /I SW1 5%Ed > LED1 &5
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e XC8 {EH @ address Hy 2 EE
AR SLIVREIR

o Sl :

Int foobar @ 0x100;
unsigned char ABC[10] @0x100;
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o PRIEIFIL:
¢ PICL16F/18F prigsymFIL (s F P R ARG M 2
o Rt RS R
o SEINEHIELR Z(H MRS - MEHEH RAM
o [FRIAEEEHL T AEE REHI AL
o “REFRPELZ" FEMHBEELE @ address
o PNEUE ARSI #iE EAE address

R E RRBUE R E B4R BHILAE

void special(int a) @ 0x1000;
Il EEZHREIE Flash firsik 0x1000 HYBH2GHREE
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MPLAB X IDE ##itt

B X IDE IE SEAIRITE S * Sas I dehE 1 ;
XIDET MPLAB X IDE H W Rx New!
R R
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e X IDE Z{EZThHe5® 7<EI’J PIC ezl
ar e o TR 5
& 7% 8-bit » 16-bit » 32-bit & %]

e {EHF X IDE %E*iﬁ%ﬁ’éﬁlﬁl’] EHZE
o AR NEEEFSHS X

IDE %752 Wﬂ*ii‘é_ﬁi’% 23 H @J 31 HHY
ERIEERH -
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MQ:HIP 5[1 T ﬁﬁtﬂ EI::)%\L_/L/F‘@;%
R amtore E':ﬁ’ég\'?:: /E\. ICD 3 El/\] JD]JEF@\L

e PICKIt 3 {# HID EREIFEZ,

> MPLAB IDE v8.x 1 MPLAB X
o 1JJ# ICD 3 (F&E ICD3 BEL4%H

IDE — 1A A D)

1% USB)

o f#E%E MPLAB IDE & X IDE &} .4XEEEA

o DZHKEHEETHT MPLAB Device Driver Switcher
o #JE |CD 345 MPLAB 1% @ ## I~ Apply Changes %15

o N¥FEEHREMETE — 1 ICD 3 UaiftsHE

o IUIMT AR  BEAERRHAI LRIECEZS:

MPLAB IDE = MPLAB X IDE ZR{§
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PLAB X IDE v3.26 - Lab2_RGBLED : default

File Edit View Navigate Source Refactor Run Debug Te Qr Search [Cl+])

ﬁﬂﬁ%l"ﬂ?@[default _v’%;”

Fhdow Help

e D '%'%'@ 'ﬁ Howdo[?ii:ﬁ-

ﬂ; Projects # | El|| MPLAB® Code Confizmmator #| B main.c n| MPLAB® Code Configurator Pin Manager 5 | =
g I:"E Lab?LRGBL.ED 1 SourceIHmtory | B-E- Q%E%L|F%DD‘%%|@ D|@'£ &# &
% E| Header Files —
=] =] ﬁv Important Files 76 = M CC ?%Ha]

Ex device_config.mec i /D e the D rupts [l S 55

] Makefile 78 LR L

LD MuCoifie mcd 20 19 18 17 16

=il 719 MCLR[ 1 15[|rRa1

Projects #IFFEE

RCs[ ]2 @ 14[CraziciciouT
Rc4[T]3  MIEROCHR 15 Rco

] matn,e
EE] MCC Generated Files ik RC3[ s PIC16F1619 12[fRc
B det o T LRSS MR RC6[]5 1[re2
—1| 83 Disp Color.Color= 0x00; Iilll\lillg\lml
& pin_manager.c 84 d=lav mefsny- 2 S 1

| B Export | MCC Bl E

: 5 | ' "
36 while (1) \gﬂﬂiﬁ$ —

Project Resources 87 Add your apy tion code
¥ Peripherals ")l 38 SPI Exchange8bit(Disp Color.RGB.Green); Package:‘ QFNZO | - \ Pin No: 16|15|14‘ 1 |20|19 10| g ‘s |7 13|12 114 |3 |2
% CLC1 X 0 39 SPI_Exchange8bit(Disp Color.RGB.Red); PORT AY PORT BY PORT CY
£ MSsP E3 1 SR Bechaiorehi (ilngy ColoesieiAing], 3 Module | Function | Direction | 0| 1|2 |3 |4[5(4|5 6|7 |0|1|2 3|4]5
91 3 {] |eLer cLe1ouT joupet B |m Al BlElBlE BB B A E w B
Device Resources 5 ! — T = |_|
92 Disp Color.RGB.Green = (Disp_Color.RGB.Green +1) & Ox7 clel CLOING  |input u O [ P P P Y O R R T
» 5 CWG " : : -
g Y. L d <5 4
v DA i Disp_Color.RGB.Red = (Disp Color.RGB.Red +5) & OxTF; L CLONT | input U P PR P U PR PR O PO P P P P
lor.RGB.Blue -1) ; - -
» (SIEUSART | ; cLel CLCINZ  |input - B - R A A B B B B B U
P —FVR ] . <A ‘ 2
Lab2 RGBLED - Dashboard & | =

@ Usage Symbols disabled. Click to
[ Data 1008 (0x3F0) botes arntng ® [ \MPLAB® Code Configurator ®

1% : . : " - " : Ny &
e 99:998(0x3EB Varning: Project "Lab2 RGBLED" refers to file "D:\J Output % 3

B9 Program 2192 (0x2000) words Warning: Project "Lab2 RGBLED" refers to file "D:\J

- Warning: Project "Lab2 RGBLED" refers to file "D:\2 RTCACIP RTC\CIP102 RTC & MCC v3.0.3\CIP Labs\Lab2_RGBLED.X\mcc_senerated_files\
Program Used: 228 (0xE4) Free: 705 -

‘—E AE Dinkon o T | “arning. PI’II‘FBCI Lab2 RGBLED" refers to file "D:\2 RTC\CIP RTC\CIP102 RTC & MCC v3.0.3\CIP Labs\Lab2 RGBLED.X\mcc generated files\ =
'—" »
‘ k

4 I
3) 1:1 | Ns

v

). X\mcc_generated files\

»

).X\mcc_generated_files\
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@ 157 Embedded EIEEE

© # g% » Tools (TE) » Options ()
£4 Options g

o _ . = _ Q [Filter (Cul+E)
it . Epe = = &N I ]
Il & B -4 E L& O @
E?Tﬁﬁﬂ/ﬂ*ﬁ%’ El:[ ’ General Editor Fonts & Celors Keymap [Embedded| Team Appearance Miscellanecus Harme
G %E E m bed d e d | MELAB® Code Configurator 3.0 | Generic Settings | Project Options| Enild Tools | Statie Tools | Suppressible Messages | Diagnostics | 01her| |
l[-'- Toolchain:
|)((,8 (v1.38) [C:\Progra ,

XCS (vl 35 [C: \ProgramF

S

fTectory: ic:\Pro_‘_g_r_am Files_ExSﬁ_)\Ivlicrochip\ch\v1.36‘\bin

Compiler:  C:Program Files (x86)Microchipluciv 1. 30'bin'xc8 exe

| Add.., ‘ Assembler: :C-:\Program Fiiés (xéﬁ)\l\flicrocﬁ.ip\-\xcé‘;.v1.3.6‘-\.311{;\3«;3.8:-:9

11

| Add Custom Compiler .

e 35812 Build Tools || [ Fenee ][ e ]
rm“?:iI ) HETH R T 208 XC8 I4REE e

< | 1] [ »

| Export.., ” Impert.., Ap's-ly | Cancel H Help I

| _—— 1 —__ =
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o HIFTEFHE » XC8 [ v1.34 ¥ RENE PIC18F
Nl Eabe4Nar E

o XC8Vv1.36 FEFHZLEE?
¢ PIC18F Legacy Peripheral Libraries v2.0 - Windows

o TEEEHEIL YRS H/ISRCHRHYHAS:

FAERERS, edas

MPLAB® X IDE v3.26 Windows(Local)
Windows Version Linux Version Mac Version Detail Info.

MPLAB® IDE v8.92(Local)

MPLAB® XC8 v1.36(Local) *Peripheral libraries not include
ZEE L ER A * Part Support Patch Files v1.36(Local)

— * Peripheral Libraries v2.00RC3(Local)
v1.34(Local)

lU-lll
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o (EABEFEERECHFHBEILEZE
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A
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o tEftAgREEE
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e APPOO01 F stk AIEFF 25
B ORI = B BAAE Mlcrochlp =
/;,Eﬁ ENAN: i
¢ " EH|SRSEHE HYELE
> APPO01 v3.0 EEniN EERIE
> APP001 v3.0 B {HHFHF

I
)

mﬂl
T|Hl

> APP001 V3.0 1] &/EU;EW;Q
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RS-485 VRL wrge mom SEIZ Jumper

9V
CRELN \ R

ey ’\f il ek (TN | ® ) wu m\j
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12C™ & SPI |
EEPROM |

=
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o FESHETE—T APPO0L FHYTH-E
e PIC18F45K22

o GRE—Frie IR E R G 1LATHY
MPLAB® X BZ

e fE£= :Labl Basic LED Delay.c

o 1EZ(TReHAE 0.25 70 LED1 PJE—K
o [EFJERAGIEE 52
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4. TEE s

5. THERELHEANNE

6. RHEIIAZIEZEH
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Mﬁ/&ocmp PIClOl Lablx

Foe ontors P ————
O sErasEEREes
B
File (X&) »

New Project...

CHriZEZXE...)

_File Edit View Navigate Source Refactor Run Debu_g_Team Tools Window HeI_E

== e} I B =] | =

& @ 2T "B b -3 iy

: ¥ W | o H =244 F mitm oem oL
L

&

|

Projd

New Project... (Ctrl+Shift+N) =

(i
2
=

<Mao Project Open=
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e 1£ “ Categories " (EHH!) &3 New Project sow

‘F%?ﬁ . Steps Chdbse Project
Microchip Embedded 1. S
( MICfOChIp 'EIL;"(A:_CE) o Catagories: Frojects:
oL Microchip Embedded ' 32-bit MPLAB Harmony Project
‘D [ ctieuimiotind ) Eviing MPLAB IDE v Proper

#£ “Projects " (HE) e e
T ﬁ{% ]:5 el Library Protect
Standalone Project

(BIIEZE)
* E%EIE Prebu”t Description:

(H eX) F) rOJ ECt EJ‘L\/L% XZ / Eiiela:ite;oz ?ZTO?iidalone application project. It nses an [DE-zenerated makefile to
Hex FEHVEE#FEZE (FHE{LL
IDE H#Y Import / Export

E/\J]jjﬁg ° < Back _ Finish _ l Cancel H Help ]

® # T [Next> | ] 3

\
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RoE Contors - LR RVR AT S

(3 Wt

€) 7= “Family” (%51) FBHE : [@newrraea
Advanced 8-bit MCUs

{ . Cheoss _P:m jact
e [ 10 amily:  |Advanced 8-bit MCUs (PICI8) v 0

3 Zelect Header

. Select Taol

) _ . = ; er  PICISF45K2Y v| ‘3
O iz vevicer () g« & s - -

. Select Project Name and

PIC18F45K22 "

‘ = Back H Iext = ] Finish ’ Cancel H Help }

© u— 3
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RoE Contors - LR RVR AT S

O == 8B (Device Header)

ARGRE RN TR
Petie o

M . Choose Project
g %bmg iln] II tIE E ) ’fE E‘Ltb$jc . Select Device * OPTIOMAL: Please select an assodated debug header if present
N — _

Select Header

N — I‘S_r,—‘r S ) . Select Tool .
/DRI T B IEEESK o i P Supported Debug Header: 7] BCTe3esACs o3
. Select Project Name and
Folder

A debug header is a device made espedally for debugging. It provides
extras pins and in some cases extra debugging capabilities.

T gsa; FEh A
B ™ B Bl ¥

< Back |[ Mext = ]
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O ==TE

© ==
BhEEE ICD3 AR

EEEE T BVVEE E USB 1 >

S X IDE ¥ -

YOSR(E FBERGAREE T A - Al
FEEEFPSE > 40aH] ICD 3

TR ©
ELHEERBEETERSE
WitE TR AT DU

— & ICD 3

— & PICKit 3

LRI 2IhREEHEE
AN &y

O #T [ Next> ]

lEi NewProject
- - —

=

PIC101 Labl.x

N CIFERYE AV

—
Steps Select Tool
1. Choose Froect _ .
M Bl Do . Hardware Tools -
P St mer L I
: SN TTTOS4630000
4. Select Tool 00 PICkH?
5, Zelect ITAG Plugin Sreo PICE3
Board ~SN: BURDS5218223 3
6. Select Compiler ""251&’131 ICE T
- )
7, Belect Project Mame and g i
Folder =1 Microchip Starter Kits
@ MCHY 4
-0 MICROSTICK
~@SKDE 33 AUDIO
@ SEDE Memaory
@ SKDE PICI8F] =
@ SETIE PICAR ]
i 5 5
T e
< Back I [ Next = J Finish | l Cancel | | Help I
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O == C e

© i TEFENERY
B R HI4RE SRR A -

2 vevnes S ==

E‘% E[j %15 XC8 J | ‘ $tﬁD$: 1) Select Compiler
|
XC8 (v1.3x) 1. Choose Project _ _
L T L Compiler Toolchatns
3 Select Header LJ £l
o i 0 C18 (0347 [CoFrogram Files (880 Microchipimplabe 18w 3,47\bin]
4. Select Teol £+ HI-TECH PICC18-PRO
3. Select Flugin Board - o HLTECH PICC18-PRO (v0.80) [C:\Program Files (x86MHI- TECH Soft

Select Cdmpiler HI.TECH PICC18-STD Mone found)

Project I d ._.} Mpasm

S ¢ o mpasm (v5.66) [C\Program Files (860 Microchip\WPLABX W3 284mpa
o o mpasm 03.62) [Ci\Program Files (x86)Microchip\WPLABX W 3.0 mpa
o o mpasm (03,54) [CProgram Files (86 M icrochipimplabe 18%3.47\mpas

Folder

WRAE Gz ay 48 N B
AEIRASR > AIERER
e ey A2 3<E X IDE
HAERE S -

O XC% (15) [\Progrmll \Mlcrochm\xc .
=0 ¥CE (wl.34) [CAProgram Files (8000 icrochipiuedin L, 34\b1n]

\ < Back H Mext = l Finish \ Cancel H Help I

O sz
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" ALCIFS AV AV = 3

@ EiEE SRR R S R

© wrzxem:
PIC101 Lab1 \F”ewpf_ LX)

g . Select Project Name and Folder
‘:’ % 5 1. Choose Project
%é\g ;%’ ﬁZ 2, Select Device Project Mame: PC101 Labl
D:\..\PIC101 Starter RTC 2 Select Headey wetbestion—> DA RTCPICIOL S
B i tarter RTC
4. Select Tool b .
3. Select Flugin Board Project Folder: 32 RTCPICI0! Starter RTCPCI01 LabL.X.
B, Select Compiler
7. Select Project)
nd Folder | Overwrite existing project,

Also delete sonrces,

E%EE‘% (D :) [V] Set as matn project

. [ 11se project location as the project folder
XXXX :
= MPLAB]|
7 PIC101 Starter RTC XIDE m-sEit
¥ h ¥ m . SR/ NS ny
£ PIC101 Labl.x = HXEHIE =

A ™

e -m 75 [68 P SR R R BN R RE
G o _ _ — - S T RIGE R AR B
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o ’E3% MPLAB X IDE {f UTF-8 By S 4RTEAS =
> FRMEEHE X IDE T - EEHEEEREA P i

e {H MPLAB IDE v8.x INH 2 Big-5 gRiE H = »
FRFFAE X IDE i —1 38 Big -5 ST RETS AR
X IDE ¢k UTF-8 = LBZE N EERCRLIE. ..

o MRIRITIA:
> & X IDE H13%55k Big-5 HEAY4AREE T

> JFSAE MPLAB v8.x YR 4af2=0kE (*.C) S stEA”
G EL{Z P Save as R UTF-8 4Rtz [E(F -

%) [UTF-8. Y| EEe |

AL AR e
& EEF
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Labl.X HYEZE - HEFZEIZA 75&‘03’77— =
FrD ¥ H Labl Basic LED Delay.c %%

EHRE T -
¢ .\PIC101 Starter RTC\PC101 Labl1.X

o 1 NARIMIFIEZEINAMEEIHIEEEIF A -
BB EEREECE A S SR IR 2T
EAE PIC101 Lab.X {UFRE# T -

o EAIRLAILIBHAEH X IDE El’j%ﬁﬁﬁ%ﬁaﬁﬁ‘“ﬁ%
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£ . Add Existing Item... - Linker Fies
(bﬂAiﬁ@ﬁE@%% . ) -- Source Files

- Tmportant Files

ML ~ J A o ETE (S ﬁ' Libraries
%ﬁﬁé@ﬁ’zﬁ ’ Tﬁégﬁtﬁﬁ%ﬁ ﬁ- Loadahles

HHAEERE:
Add Library/Object File e X
(HOABR=UEE HEVAE. .. ) New Logical Folder
Add Existing Itemn... P

BARREfE ZINE| DL T ER Add Existing Ttems frot Folders...

AEep Find...
® « Header Files
© . Source Files
® -« Libraries
(GERTN—H)
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TIA FEIXAE SR AR R BEHUUE
— 4 e 1
‘D Header Eiles H 18 BB 2R 25

| REEA G sectn

FHD: | PICIO] LabLX
e ﬁ S Eil 1 " build
r | i | deb
ﬁOU ce es S 1 ditug
| Labl_Blank_KED_Delaylc g I tbprojec (C)
= - - - Labl_Basic_LED_Delay.c/

=\ ﬁﬁ Makefile
XXX.C _
|

TR

Store path as:
(7 Auto

@ Relative

(") Absolute

Py
7

A
ﬁ Libraries -
— i,

BN ” *E%%*ﬁm) | Ei..ti' I -‘Ei.fiii'i:!_ - _'J_ Jalay.c

W OREELO: FEeE
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FEF IR AT PRK
&5 Absolute

.[ § !_
(C:)
:” utils.c
“ project  [EREEPLS
. eiine| C:\project\main.c

BZXHeRPSb
C:\com\utils.c

BEXH#HT HerAN
C:\project\sub\fn.c

MHEESTE

Relative

N\ = FE—iE
\ = HEH%

.\com\utils.c

A\main.c

A\sub\fn.c

&5 AA

C:\com\utils.c
B HER

\main.c
{58 FI A R

Asub\fn.c
{58 FI A R
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O 5= - EAIET

R o g f— , "
zﬁ :% 2L Eﬁ{%—‘IE %Ig File Edit View Navigate Source Refactor Run Debug Team Tools Window Help Qr Search (Cul+]) |
A\) m \j /‘I\ Z4 Y ~ ﬁﬁﬁ%‘— ol % . . . 'L-_{f"t? v i Al :g. } —— o : 7 ‘_7.

AU B (S defanlt e ? ﬁ - 3 7LES %ﬂ ¢ Howdolt [PC:0x0 movzdoc W0 s bank 0| F
IEEE A Ji&( © ﬂ; Projects & | =] [ Labt_Basic_LEpAfelay.c %] { Bl
: '3'@(710”#31’1 SOHTCE%WY \ﬁ{'rlw'\'@L%E%EH‘P%%\E:EG . 2
% EUE Header Files s pETm e T = =
N X % 8 Tuporiss Files : W Delay(void) /] STEETERE 0 IHE 12508 @8MHz .
SN =] —— o F-E3 Linker Files 23 |
1 . ?ﬁ I IE‘ @\g\‘% / I N T E" Source Files 24 unsigned  Delay X;
IE.ﬁ =3 %ﬁg . p.éﬁ a—— 25 for ( Delay X = 0 ; Delay X < 19230 : Delay X +4)
E = i & & Libraries
= &EF Loadables 2 {
N =
E/\jﬂkﬁb /27 Nop( );
e 28 }
29 Ly 3
S o 30
2. ¥%— 1 Clean And Build b . [
1 = = 32 {
Project (§ms£5%) B~
J ik —*f‘7'_\‘ . o 33 0SCONbi ts. IRCF = (x06 ; Il g IRC ITRe LR
EﬁIE'/_fi “O utput" ¥E%g\ { 34 /1 Select INTOSC-8Mhz as clock source
— QJE' “:‘%’ﬁﬂj ® \PimLLam,{;shboam %] gl I BT AR LT 2% piclBHK2h
/NS E 22 [ 01 Labl . l i \ ;
@) /4 Project Type:Apphcanon-ConF L ‘ |
1 = Qutput % )
G PICISFASER | || Prckit3 = 1L # |5 & | Debugger Console = ] )
;:‘ N 7 P \% /j E Sk 1 PIC101 Lab4 (Build, Load, ...) #2 * | Simulator 28 PIC101 Lab4 (Build. Load, f_t{L
3 0 \%’Hﬁﬂ D%Jﬁw{ﬁ I i j# Eiﬁé N / 5 &mpﬂe:r ?On;ich);m Device Erased... o
— 2E T %08 (vL.34) [CHProgram Fi
\
/l N\ P rog ram Targ et < }:;:'tﬁ % ¥ Prodnetion Image: Optimiza + Programming |:|
— — S e g s E
f'ﬂh? E Eljix‘j E,fq:) %ﬂ{j‘*%:ﬁ(lﬁ% e — : Programming/Verify complete =

(HeX) El,‘jﬁ%frg{ — = GJ\‘ b ms
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e Warning Level =-3 (-9 ~9 HJ&#:
& Advisory Message ((& ~eHE)
<
¢ Error Message (g2:R:H2)
o Fatal Error Message (2 apst Rz E)

e PC101 Labl 7f XC8 v1.34 PiaHlRAdm e
% e —¥HE Warning Message

ﬂ

¢ =% 7€ Waring Level =0




= o
MICROCHIP ﬂ%E& XC8 éﬁﬁ%%%ﬁ SN

> /S unRE = 5% “PIC10L Labl”
> FEoE VTR B P L7 “Properties”  R[I\]

Categories:
© General :
File Inclusion/Exclusion Ophion categories: IPIBDIQCBSSiHE-and messages

Conf: [default]
@ PICkit 3

2 Loading
Libraries Preprocess assembly files

Building [dentifier length
HC8 global options Include directories

¢ HC8 compiler Strict ANSI Confermance
b @ W8 linker

Options for xcd

Define macros

Undefine macros

Werbose

"Warning level

Additional options: |

Option Description | Crenerated Command L,_ine|

Bete the compiler warmdng level theeshold. Allowable warnning levels range from -9 10 9,

Manaze Configurations...

[ OK H Cancel H Apply J: Unlock _'
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> PICkit3/ ICD3 & H
Zhima HAT X IDEFT

PICkit3 / ICD3

SRRk HY R
EHICH]

Qutput # | Configuration Bits |

{E RV TR E 2
2 T 5 ATHY BR
SRSk BAG -

> 1Bl A PIC18F %
H B EG EATEV A ©

> PIRREERHR -~
nfchigr USB ZE4% -
BRI SR T EBY1E
15 o

|Pr0ject Loading Warning = |MPLAB® Code Configurator # | PICkit 3 %

PC101 Labl (Build. Load. ...

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Connecting to MPLAB PICkit 3...

Currently loaded firmware on PICkit 3
.01.38.10 =

Firmware type.............. Unknown Firmware Type

Firmware Suite Version....

Now Downloading new Firmware for target device: PICI8F4520
Downloading AP...
AP download complete

Programming download. ..
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| Project Loading Warning % | MPLAB® Code Configurator ®  PICKit3 * PCIO01 Labl (Build, Load. ...} *

Connecting to MPLAB PICkit 3...

%jﬁéi —| Currently loaded firmware on PICkit 3

Firmware Suite Version..... 01.38.10 =
Firmware type......oovuunn. PIC18F

ﬁ*ﬁ%%ﬁ?ﬁ{# Target voltage detected
&H&ZIKE:HJ%\ ‘ Target device PIC18F4520 found.

Device ID Revision = 7

The following memory area(s) will be programmed:

program memory: start address = 0x0, end address = 0x7ff

5%@’5 iG] SN
SEREY:E

Device Erased...

Programming. ..

@Uﬁ%’ﬁw _ Programming/Verify complete




ﬂ/ =S N=N =
Mu::g:mp é i $E. é:[l:_l El/‘]jz?rﬁij(

Regional Training
Centers

38

39 [/Type casting required because library 1s built |

Z’:_E ﬁﬁ@ﬂﬁﬁ ﬁ %\‘T‘E'J 40 T //MPLAB defaults to 5:tali :;we .:to:;iehl. "
S\C?‘j(/J\IETL/LE&& j; putrsLCD((const far char*)"Welcome to X IDE");
HY o

43 LATD = 0x00 : // Turn Off all LEDs
%jﬁ—ﬁ‘ uAIt+ /?E!AH y s
iR | — :
/J\Oﬂjbjffﬁ‘[ﬁﬂbjﬁ Sonree H1stor3?||4ﬂ o - |ﬂ%5‘m ----- ﬁ|ﬁ? |=E£|O |:||

3

.
e

:tl “Output" ?E E i;. \l.{rmd s vo1d )
33 b ts. IRCF = ObIOD ; A ToDo : E]LGEMEE IRCF {UCEEINTE TRHEDE
%3 I I Belect INIDC-Mbe as clock source
5 L NI AR S IR AR C18 w337 (BOhEELE
£ Nep(d; fCUDEERR v 336 LARIRESFRERSE plefia b EMEREIETER
37 OperC0 ) ;
i
kL = HType castirg required becansze library iz boilt with large oode model but
40 L {IMPLAE defaults to small code model
41 putesLlC oonst far char*)Welcome to X IDE");
42
43 LATD = (hdD ' Turn 0ff all 1EDs
44
47 whilefl}
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MicRoche PIC101 Lab1l.x
it
ﬁD%ﬁﬁﬁ}%ﬁg (éﬁig% ’ E:in PORTD LED 0.25 Fb #Efr—=
¥k) Y IEMESERE » AlAf DL
E TR+ FHY LEDL ~

LEDS (PORTD) LI45
0.125 PRV FE fEoin—HY
st -




Reduce your development time = Reuse your code = Scale up or down 32-bit

BEVENOPVENTIENVIRONVEN T

svcocee  ONE PIC MCU PLATFORM

PIC101 Labl.x

XN
BT




i PIC101 Labl.x
T S ATk S,

BRI M 4EEREEH A AT RE
TAkEE{# ] PIC101 Labl HYE

=

THYE

{E— NERESHVENE S 2

JL

72 5
ES-

7

PogliaN

ﬁ}}i’}
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o | FEERESHVEN
o BREEEAIERE
o BEZRREEHIR
o HERARR GG

o BHBIE

o TEAEREHE:

o BiZ/ M LIHBASE

o THFHERIIRE (Stopwatch) — ERAGIEAE N




- ot N .
MQ:HIP {53 11 A/\‘ﬁu ] 7N

Regional Training ?Eg‘:}'[_ fﬂ
Centers 1Y 4
'E El ﬁ [@ . B = : |Labl:defoult - I:Er Lﬁ > v 0 A |J_{3 PC: 0x488 | ||dcnovzcoabsabP0 || | Q| Search (Chrl+)

T New File (EEILHFSTHF) § Build (%)
Elnenpoect (185 W g Guma
Open Project (fTREZE) Program Target (&% BETHE)
& save Al (2R Read Target (FEHXHBTA)
5) undo (#xf8) g Hold in Reset ({RiEE )
@I Redo (Efiy) Debug (Build, Program, Run)
PREEEE (4meE ~ BRRRIEEIT)
default . ”Pc: o | ‘ denovzc ‘ Q.| Search (Cirl+T)
HEKEE (EENE eyl PRERIRE

IRREALTT
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[ womesmerr s s omes
0 R EThEEFT IR © Tools » Optlons o

r Fonts & Color Keymap clc++ Miscellaneous

Generic Settings | Other

© = Embedded B

9 #EFE Generic Settings (&%
R TE ) HIEFR

O 263 Debug startup  (FsiERK
H) B’ HEE

1. Main (Reset &%/ Main)

2. Reset vector ({£1F Reset firk)

3. Run (Reset & HZE{TFA)

4

Logging Level: INFO - ] @
Log File: |CiWsers\rob\AppData plab_ide'dev\betatvarlog x|

Close open source file on project dose

Clear output window before build

Remove breakpoints upon importing a file
Halt build on first failure

Synchronize debugging on all projects

Maintain active connection to hardware tool

Bilent build

Reset @
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HEAIE AR

2F — < - ElEig
g = = T
\%EH a%%;lg‘ ’ Eﬁfﬁglﬁﬁﬁﬂf (aigueeIREE Refactor Run Debug Team Tools VVinom Q- Search (Ctal+D) |
Eﬁjﬁ_‘ E/S\Z o D detalt v T8 DR F Hwen _ fijC:Oxog movzdee :W:UxU:bankOI )
& |projects || Lab1_Basic_LED Delay.c % | =
(ES SourcelHisLory|@'.‘E'_i"Q%E%EH{P%%VEE‘@ D|%£@ =
| U,% L+J Header Files 7 void  SW Delay(void) | GEEERE A 1258 6 =
#%— T Debug Project e e HIERES R 1S W d
J g o | 0 Linker Files 23 0 .
$ =0 T 5| SowceFis 24 msigned  Delay X:
W g ) /\o s A, !
yINEH ZIN 0 ELabl_Basm_LED_Delay.c 15 for ( Delay X =0 ; Delay X < 19230 ; Delay X +) |
@ & Libraries
[ Loadables 26 {

AT | i [
L G BT s L \_
( ITB.ke ) %;‘i‘é 31 void main(void)

2. §¥ﬁ E’—’j\i ICD3 @éﬁ | ii { 0SCCONbi ts. TRCF = 0x06 : /] 8% IRF OTRSETEER
3. BEEEHERLE : s e |
FPICI8FASK22 JoffE | me——— 7 LR pe i g
4. (T C BEfE=t O

{7E main( ) gzt) |

m

as clock source

) | -4 Progect Type: Application - Con[ ] | :
& =@ Device =| | output | =

& ORICBRERR | || PICKit3 ® |PICI01 Lab (Build, Load. ...) #2 * | Simolator * | Debugger Console % |PICIO01 Labé (Build, Load, ..) £2 [ »
(C]

=M Checksum: (wdF32

5 Zﬂ: , . =T Compiler Toolchain Device Erased... By

E[:""’ [ =] —r— ﬁ ﬁj\-[{ 8 (L.34) [CProgrem Fi
5 0 tgé \\E ﬁj\_[l{j‘ 7N B:l% | ' Prodnction Image: Optimiza + P =
S P . r. e r» rogramming. .. E
{T*EEIk { Programming/Verify complete x
G)| 1:1 NS




4
MQ:HIP

Regional Training

Debug Project

b ( FARPREETEZ)

BLENEREEIE T -
lE@%ﬁﬁ?%§§$°
2. HRFAMERGIREE 28 3%
PR T USBE %
3 F o H A T
T TEREE B EAE S -

End Debug
Session ([F$E

PSR )

EPM%&%%E
Rl e

2. ZEEH USB [y -

3. ZIERELVEFENFER
NG HEAE T TEREE R T 22
i EBREERR ST o

W OH

Ae] B BN R

urce Run Debug Team Tools Window

- T W b

File Edit View Mavigate Sou

PSS E

(¢ [default

Htp_

: Projects 4 ® | Files ; Classes | Services

. Db] tFI
E Source Files

Lﬁ‘lmp rtant Files

lash Merno ry u d qus (0. 99') f132034 bytes
d RAM: 80 bytes
ESErve d Flash: None

@ BP Available; 4
i O BPUsed: 0

- SW BP: Supported

== Debug Tool Mame: Real ICE
= Firmware Yersion: TBD - In Progress

= \oltage VDD: TED - In Progress

: Variables |: call stack |: Breakpaints : Output

REALICE = |I.ab1[l!uilll,Load,_} x IDehngger(nnsoJe x

Programming/Verify complete

Lab1 (Buid, Load, ...} |

%J‘nﬁﬁﬁbﬁf ’
EEFREFRUN
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©
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hFEACGETR: (Hardware Breakpoints) : £ H A% s FRERR R AR P
BB Fes. —(HEMEEIE(EER) tEHEFER - Bx0ED
HE s TR B SRS B EREE FH AV ETEAE S

PC101_Lab1 - Dashboard |

I B 22 %3 PC101_Labl
o ( n\ )] ----- % Froject Type: Application - Configuration: default

=@ Device

,71_ l% 1~ 4 {lléﬁgﬁj‘ }EH % g PIC18F45K.22

& Checksum: Debug Image

o HIRA HARETBELEEUAR © 10 Compil Toochi

- HOE (01,340 [CProgram Files (086 W icrochipiue®ivl, 3

[N
J1 /fq: E/] m ﬁB E[)-L + W Debug Image: ELF: Optimization: +space +asm

E—}'ﬁ Memory

o 1§ )EH /%%(H}i$ﬁ% “%:T_I‘_\‘ =t ﬁ {Data 159 (g;ﬁom bytes
(Dashboard) =] FETHEE G S

T 0%
E@@E " Program Usad: 73 {UX4E} Free: 32690 (0x7FBZ)

E}ﬁ Debug Tool

¢ Menu: Window » Dashboard ;
[+ Debug Resources

L 4 P I C18F45 K22 EE{*EDEEEE% E ;rirg;lﬁf’fsled;l Fgae: 2
JHEE [ W =20 [ear — a sad: Tee:
H_E‘Jgﬁ‘;%ﬁ ’ é 7%’[’ ’%ﬁ%ﬁﬂfﬁ_{ B Data Capture BF: No Support

- Unlimited BP (S/W): Mo Support

-3 Debng Tool Reserved Memory

e — T — < | M 3
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o [ ,Emﬁ B R N — 1R HY
o EELE A EREERTEGETHYAES - ﬂ@? (S0
fﬁﬁl’ﬁﬂﬁuﬂ TIMTFE G THYAE R
o 1 (Interrupt) A=A TH » [RI28245
WPl A R B sEER R[] R
o ErRhTHH

o HREEEREE _ & B CPU Y& JH o
> BEREEfEEE ~ ICD3 ~ Read ICE

o BERCIETRL — B RAM LLEtas St RS B PG 5T K

LU=

IS

25 VS

S
-

i)
-+

o
i

> PKOB -~ PICKIit3 ~ ICD3 ~ Read ICE
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ning

B R E 0] DIGERE B T2l S ey
31“1?L:F5E

o EEBHIINZ © ERERE
o RERRIE 17 251

* IO Rfir (L

o BEA BB & BSHHTIZR BT R

Eae L T

o FIERRSEH AL
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Number of Hardware
Breakpoints

Devices

PIC10F / 12F / 16F

PIC16F1xxx enhanced

PIC18F

PIC18FxxK enhanced 3
PIC18FxxJ 3or5*
dsPIC30F / PIC24F 1to5
dsPIC33F / PIC24H 2,4,6,0r10
PIC32MX 6

* There is a limitation for these devices that only 1 data capture is available.
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MICROCHIP LS I:IXA

o e Aol ax BB FRER R

(u

o

Source]Hmtory |.- & ‘@.%5 I:I:::::H{P%?D‘EE‘O D|% =
&—Tl FHE T p

E ( EEHU““EE!£> 7FD 41 TRISD = 0x00; /1 %E PRTD B&TEDEE
A Bﬁﬁ éf ERIEETES) LT 2 LATD = 0x00 /1 Turn OFF al1 LEDs
EHYETES - 0
/ 44 while(1)

ARSI AdN) 55 [
=N é_ﬁ%a CE o e ﬁq o SV Delay(); /1 & 25008
AT RES BT =S 5 LATDH: // PORTD LED 848
STEETN © I }

9 L
4kt Ry H B PC BH{EHIAL 50

B

PR L — T AU A / 6 VR H
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@ VT 7

o - ; - . T AT g - : £ TNH
R R ST - LR j (MPLAB X) Breakpoint » v Enabled

E:JLE%E% ~ HYERRE Bookmark Properties 314
B B AC o '&m -
. . ] e Line dEDOIN
Select L MPLAB X) o |50 Y. ShowLine Numbers =
reakpoin ropertes ; A
NN Show Editor Toolbar
T S
“Breakpoint Properties” .\o
e | B2 Breakpoint Properties |i|
9 %E - Rass Count ﬂ%#l: i Froject: FIZ101 Labl
Toect: a
Always Break N File Name: Di/2 RTC/PICION Starter RTC/PC101 Labl.¥/Labl.c
Avayspeak
Break occurs Count instructions after Event Line Number: |47
Event must occur Count times |
Fass count
Condition: g.;_'g';IWE!.}_?S Ereak e '_.f ll
© russ
| 14 ” Cancel |

— 9
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o ety ZHMERYER | Brih s

Definition

Pass Counter : ZZHMEAEREIAE » EFEEARETHREN ST EE

PEETRGHYZREY - A2 AR RO A i N R B R RATR A E HY &
BRBIEFERESNT FHE TR -

e PICKIit3 “ Pass Count” i R
E/\]:,Z%E-IE\ e Froject: PC101 Labl

¢ Always Break (no pass File Name: Dx/2 RTC/PICIO] Starter RIC/PCI01 Labl X/Labl.c
count) Lirs Numbet: [47 '
¢ Event must occur Count G
times T [P
o NEIHVEREE T ERTIERVET e e
BhERIEDIE L E A [H | ) ool

¢ REALICE >1CD3 > PK3




MICROCHIP

= )
22
maf i
TR B e

#3 New Breakpoint - | X |

=/R2) rflﬂ-\‘{qzll\é_\k.n g I Breakpoint Type: Data v
ErHETREE E L

Prokct: RCI01 Labl v
/ 3 2. { )
o PELIRER HEEE Mam'. Symbol: LATD | Symbols
Debug PNew Breakpoint -
Address: 0xF3C lHex

9 %% Data (%}I{S{.) ,ﬁ;;’% EFI h Breaks on; ;Write Specific Value v
ErRbE A = |

e 5 EERl Address  (HHE |-
) 1 Breaks on ( FrE{ekfd:

2 Conditions Event must oceur Count times Y
) B st -

M Cout: 10| (0255 Decinal)
}5 & Pass count

Condition |

Value: %0):55 . Hex

Il Pass count

l 0K H Cancel ‘
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A
B T

File Edit View Navigate Source Run Debug Team Tools Window Help

oS D@ (e D&‘ b @ % @- HPC:DXD || Hd:novzcoabsahwu” [Qrfseachcrisy

#E~Breakpoint (ETEL)

N iPro.. 4 ®][:Files [iciasses [ services || StartPage m|Flabtlc = |[iblcDzah = EREE
$E§ = @ i BE-E-QeFEFes Eule & aE
64 [fF Header Files IR >
1[G Library Fies b
51 (G Linker Fies i
[t Object Files e EN OFF)
! Source Flles | ASSShe
A} = i tmportant Fies &  int main(void)
#F=E Windows
8 ledInit();
5

»Debugging PBreakpoints o | e

 Data Memory 0x120Writ.. |{ Lab1 - Project Envi.. @ || BORIE = 07
g b1 15 while (1)
‘8 TODO: Translate tao Spanish
' |5 g vevice 16! TODO: Translate to Spanist
R - G PIC24711236AD10 1
\ e« ] 3 Checksum: 0x0 18
iy ° = Memory
RAM Memory Used: D (0.0%) of 8192 bytes
lash Memory Used: 0 (0.0%) of 132084 byte
served RAM: 80 bytes
° d b
/| W i Reserved Flash: None
esources
e BP Avaiable: 1
L4 b wm4a [ BP Used: 3 .
e depaed (e : © 12 |: Output : Tasks
% =% Debug Tool o* ‘
[ ] I tﬁ, i %% = Debug Taolgme: Real ICE B | Name ®
Z1S W = FirmwagMersion: TED - In Progress 7 DataMemory Dx120 Write 0x25
= Yok VDD: TED - InPy
R LY ¥ @ Lnelable:12
@ O Linelablci4

R AT Rk £ 1
- HEETRL (ETE4 e/ o —=
77%_[.&. ) =8 o ‘: Output ! Task

2T : Breakpoints
° EE&@TH“ DXE B | nName E‘

F Data Memory 0x120 Write 0x25
O Linelabl.c:12
O Linelabl.c:14

TEW BRI AT




Reduce your development time = Reuse your code = Scale up or down
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A AR e
IR
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o BRNEHZR —EBRENTE MR  BE el
5#32%??@1? @ (Halt)

o N5y CPU EHTIEZUR NERHY RAM i F A &
HIHS B 7 2] X IDE #Y RAM -

o H:EE P/ NEHE H S EEEEE (Watch

_'

Window ) ZRER 2888 » H S &R -
e Watch Window HE[EHIBIANZE

& Dit, char, int, long, float, double
struct, union, array, ROM array, point

&
& TAEM] o JNEEM] 0 THER] o T 7NER]
& UL FEH o FHRE
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\

/ t N ° File gcyw Mavigate Source Run Debug Team Tools Window Help : —
{ I B4 = ° PEES D¢ &= S FTHIPQLR OO0D O E & [rcrozcewn] @

iProjects 03 |:Files | classes. StartPage. ®|@jlablc ®|ADcbuglah w| ENEE
1 1 &8 Lot lezile oe a8

Window » Debugging » g e

Linker Files

B Object Fies.

W t (] SourceFies s - T
a C h eS (& 1mportant Fies 6  int main(void) 7

: Lab1 - Navigator : Lab1 - Project Envi... @ % ; T : ledInit () v
; E%nem .'4 ;:":Znu ® m\;u.u.m;:dmg : Call Stack \:::«kamm ‘Emmtmg  Tasks ém...
@ oo Sl - e T IR
(Window] Help & @ Henory K v,
— RAM Memary Used: 80 (1,0%) "f)if'z s gu«mu oxect 8 LATA<D> B 01 %] v, .
& Projects Cute1 e i £ o — —
| D e LaTa Latazas w0 L
m] Files Ctrl+2 D@D B Avalable: 3 ,. 2LATA4 %mm«u %ﬂxm % ..'...
~E fRused: 1 * @ LaTas LATas 0 5
@] Classes Ctrl+9 & gﬁfhiﬁjff““‘“’““:." o émm é]m E "~...
Favorites Ctrl+3 angfom o ] Qn o a "~...
Tasks Ctrl+6 . = T . = : i
: = :Watche® & # | Variables : Call Stack : Breakpoints | Output : Tasks 1
“3  Project Environment T
Output » ame Address Type Value iii-
Naviaatin > IS LATA O2cd E] SFR [:] Ox0055 D -
Debugging »<&> Variables  Alt=Shifts1 & LATAD Dx2C4 [ LaTa<o> ) oxo1 [
Versioning O Watches |, Alt+Shift+2 @ LATAL D204 LATA=1> (] ox00 [
hd*J -
PIC Memory Views y L] CallStack ° Alt+Shift+3 @ LATAZ e D LAT A= [;] ox01 D
Other ) O Breakpoints Alt+Shift+5
) ) ) @ LATAZ Ox2CH (1) LaTa<s> (] ox00 [
Editor Ctrl+0 EH Sessions  Alt+Shift+6
& -
S — e Ak & LATAS Dx2C4 [ LaTaeas [)oxo1 [
S i Blcasarnily @ LATAS 0x2C4 [ taTass> (] oxo0 )
Maximize Window Shift+Escape =
; ] Trace @ LATAS w204 () taTa<es () ox01 [J
Undock Window Alt+Shift+D
@ stopwatch @ LATAZ 0204 D LATA=7S D 000 D
FlonsBoctment @ LATAD Dw2C4 [ Latace> L) oxo0 B
Close All Documents Ctrl+Shift+ W
> LATA1D Dx204 LATA=10: (] ox00 [J
Close Other Documents
Doamriis. St @ LATALS Ox2c4 () taTa<ie= (] ox00 [J
@ LATA1S Ox2c4 [ Lataciss (] oxo L)
Reset Windows
k=G PorTE %208 [ =¥ (] ox0000 L
D <Enter new watch > Q D
-
n = —




R\ O

SER
MICROCHIP LI 2 i
Rogtonel Training Z0fEI 1= Watches 7 EIE%H@/\%%&

b
Q (1) RIS - (£ 09.... { -

/T}i’}

B Debug P.rouect (Lab1) CtrI+F5. - onii  InsertCLine Trace
% EE‘I: | E.%&%& L flE s ST 16 J Do Log Selected C Value
Debug Test File Ctrl+Shift+F6 i}
bV — . . . Navigate L
{TLX _— ;'_l:\l. . Discrete Debugger Operation > 18
B8 Finish Debugger Session Shift+F5 Mew Watch... Ctrl+Shift+F7

© TEmEEES AT E Mot e
TheEF R fENew Watch... © Contime .

(ridizeesgy....) - i -
N . 5§ Step Instruction
@ fﬁiwﬁg%‘ij%% ¢ L | Ru:to Cursor F4

Debug » New Watch...

O EHEESETE TN —EE
B BB EHEE] — .
Watches %‘E% Toggle Line Breakpoint Ctrl+F8

e st + FA
I MNew Watch... I Ctrl+Shift+F7 }
\ -

© w5 s S
RHLABLH— T oK ) rorre

Reset
Set PC at Cursor
Focus Cursor at PC

& &
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Regional Training
Centers

@ 7 T Value 51 Ey—{E{E

(2, igmma , SZER S HEENter

FOLBREELE - TH(TE
o R S R
7 -

i}

EJU

/_I_\‘

QA{e] B AL 2%

PR

H{E

i Watches & % |: Variables : Call Stack : Breakpoints |} Output : Task
MName Address Type Val Ei
[FI) LATA Ox204 () sFr B00s3) ) -
[#{) PORTB 0x2CE BES [..] oxoo00 )
[#E7 TRISA 2¢O BES [..] oxoo00 )
D <Enter new watch > E] E] E]




) SLIEAS R
MICROCHIP =SNG
D
A A
Centers ‘—‘
,f;éijjjﬁg%\"{[lji%?% : : Watches |: 1-File Registers ¥ % |: Qutput
. Address 00 02 04 05 08 0OA OC OE  ASCH
WIndOW } 0000  [EEEEY033E (0000 [0000 0000 [0000 |0000 0000 |.3eeens nevnnns L
i ool 0000 |0000 (0000 |0000 0000 (0000 |0B56 |OB56 |eeeee... eV =
PIC Memory Vl€WS } 0020 084E (0000 0000 [0000 |0000 (0000 [0000 0304 [Meweueees coveneas
0030 0000 |0000 0000 |0000 |0000 (0000 [0000 (0000 [veeeeees eonnneas
(Window] Help ! 0040|0000 |0103 (0004 (0000 0000 0000 0000 0000 |.vevssss ssessnss
§3 Projects Crl+1 0050 0000 (0000 |0000 (0000 [0000 (0000 (0000 (0000 |veeeeeee seeenoen
[ Files Ctrl+2 0060 0000 |0000 0000 [0000 |0000 (0000 [0000 (0000 [veeeeees eovnneas
€ Classes Ctrl+9 0070 0000 |0000 0000 [0000 |0000 (0000 [0000 (0000 [veeeeees eovnneas
Favorites Ctrl+3 0080 0000 |0000 0000 [0000 |0000 (0000 [0000 (0000 [veeeeees eovnneas
52 Sewices Ctrl+5 0090 0000 |0000 0000 [0000 |0000 (0000 [0000 (0000 [veeeeees eovnneas
b Tasks Ctrl+6 0020 0000 |0000 |4444 [4440 (4444 (0044 [4444 [0004 |....DDED COD.OD..
%9 Dashboard 00O 4440 (4444 [0044 (4440 (0040 (0040 [0440 [0440 |DOCD.ED B.E.E.E.
Output v 0oca 0000 (0400 [4440 (0000 (0000 (0000 (0000 (0000 [veeuBDee wvevnnnn
Navigating v 00Da 0000 |0000 0000 [0000 |0000 (0000 [0000 (0000 [veeeeees eovnneas
Debugging v O0EQ 0000 |0000 0000 [0000 |0000 (0000 [0000 (0000 [veeeeees eovnneas 8
o N
I PIC Memory Views lﬁ Program Memory Memary FHE% 5 - Format |Hex -
Simulator (& File Registers
Other & SFRs
Editor Ctrl+0 & Configuration Bits
Close Window Ctrl+W @ €€ Data Memmory Cunﬁguratiun Bits
= - & Other Memory
Maximize Window Shift+Fscane

Ipfﬂﬂ'l'l -
File Registers

O =i=mrns o

Configuration Bits PSV Data

M AR TRE DR SRR AL -
BERURAE B 16-bit HYTTAFREES]



N 2 ;
N SO e

MICROCHIP =
Regtonal Training gnfe] B AU F B TRYE

..0.h | lcdPutCmd.c x lcdPutCur.c = | Embedded Memory 1 x] EI|E] @

Address 00 02 04 oG 03 oA ac 0E ASCII
0ooo 0000 (0000 (0000 (0000 (0000 (0000 0000 (0000 [dewaeuaan ...[.n.
0010 0000 (0000 (0000 (0000 (0000 (0000 0000 (0000 [vewawaan N

0ozo 0000 (0000 (0000 (0000 (0000 (0000 0000 (0000 [dewaeuaan wan
0030 0000 (0000 (0000 (0000 (0000 (0000 0000 (0000 [vewawaan wan
0040 0000 (0000 (0000 (0000 (0000 (0000 0000 (0000 [dewaeuaan wan

P AN
0050 0000 [0000 (0000 (0000 (0000 (0000 0000 0000 |..eeo... E[:ﬁﬁzl I:{E%ﬁ)[:%

00&0 0000 (0000 (0000 (0000 (0000 (0000 0000 (0000 [dewaeuaan wan

N/ A

0070 0000 |0000 (0000 [FE | et ettt —— \Eﬁﬁﬁj\%ﬁfg—
0080 0000 |0000 |0000 (0000 |0000 |0000 0000 0000 |.even..s N
0090 0000 |0000 (0000 |0000 |0000 |0000 0000 0000 |..vev.ss — iﬁﬁ?ﬁgﬂ;‘ﬁ
00RO 0000 |0000 |0000 0000 |0000 |0000 0000 0000 |.even..s
00BO 0000 |0000 (0000 |0000 |0000 |0000 0000 0000 |..vev.ss Enterf@
00C0 0000 |0000 |0000 0000 |0000 |0000 0000 0000 |.even..s M
| it | [l]

Memory | File Registers W Format |Hex W

BERURRE LA 16-bit BT REapl




Reduce your development time = Reuse your code = Scale up or down

B EVEIOPMENTEENVIRONMENT,

svcocee  ONE PIC MCU PLATFORM

PIC101 Labl.x

= O 2
L ¥NE =
=PI RINAE
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MQ:HIP EI:_I‘ H‘%ﬁ%i%]j] J% E

Rogional Training Stopwatch

o [FHNETHFIERIIAE @ FEEEAET AT TN
[Window] Help

é-: H‘:E E J: At MPLAB® Code Configurator v3 Y| How do 17 & @
. A 'ﬂ. Y ( ﬁb 4 Projects Ctrl+1 _

S|
| Files Ctri+2
| &l Classes Ctrl+9 [ d
L PICK|t3 :l: iE-jF% E Zam-rites s EEI LI 4
- ervices Ctrl+5 _— L E
‘s  Dashboard =
& Navigator Ctrl+7 :
i& Action Itemns Ctrl+6
¢ MPLAB SIM “{en ot s
E oOutput Ctrl+4
Editor Ctri+0

‘ I C D 3 Debugging yo Output ’
| Web 14> Variables Alt+Shift+1

IDE Tools y &7 Watches Alt+Shift+2

PIC Memory Views {2 Call Stack Alt+Shift+3

‘ R e al I C E AR 'E Breakpoints Alt+Shift+5
| Sessions Alt+Shift+6

Configure Window *[ Sources Alt+Shift+8

Reset Windows

N\ é :E[: Jofe hY | Disassembly
. ) | f \ :t NG E. Close Window Ctri+W = | PIC ApplO
/. N 7N El N j: Close All Documents Ctrl+Shift+w 5 _Trace

Stopwatch |
PC Profiling

At | Document Groups K
I I t]:’ ’ ﬁb ! Documents... Shift+F4 Triggers
f"—”' ' [@ Debugger Console

o H ARREEEAT > Windows - Debugging =
Stopwatch

d [& i

Close Other Documents I

]
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o {fiF] Stopwatch AYEHIFHEZRINAE

o H5E IR IO FIAEFFAIRIATRE G
ERRERE (L - AT PR 2 AR

=
o {KZEFH LED fRIRFEE R
o EETILLA UART 3t > tha] HiE

U BT
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Definition

SHISHERINAE (Stopwatch) FEERHRMES EMETI IR - Wk

Z RIHVBTIREE - SREE BRI EMN] o HEE RS THRHE AT HERTE
AHIRESE

o ER%E
& Sng MR HYIGHE]

& fEE PEE TS E
o TEE task SZREAVESE RS
o HEDYEREGE R AYHEH]

o .. H R U TR IR RIRr =00
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MICROCHIP rﬁi
Regional Training
Centers

@ ExHsx:
Window -> Debugging -
Stopwatch BARGTRHEZR
BIRAE

© stopwatch HEHIFET
1. %—fFHJ 5 uS & XC8
Y RN AH BT THIEF
] (Reset & main() )
2. H main F[ETREAYEFE
3. &irkrY Delay ZEFEEFE]

o

IR GBI EECERE
=LA Instruction Cycle  A&:EtE
T2 HELL IMHz #9355 EHH
P 2R -

Ao E M 8MHz Fosc » At
DIHBSREBEEHRRE & 125mS
A2 IERERY -

Stopwatch

[\Mndfyw] Help

I MPLAB® Code Configurator v3 * How do 17 [ @ (
[ Projects Ctrl+1
[ Files Ctrl+2
&l Classes Ctrl+9 anE
Favorites Ctrl+3

o | e =

l% Services Ctrl+5 |_ = B
s Dashboard D At AITIRE
® Na\:rigator Ctrl+7 all TEDs
g Action Items Ctrl+6
Tasks Ctrl+Shift+6
E Output Ctrl+4

Editor Ctrl+0 ;

Debugging o ’ Output

Web < Variables Alt+Shift+1

IDE Tools & Watches Alt+Shift+2

PIC Memory Views [ Call Stack Alt+Shift+3

Cliann Breakpoints Alt+Shift+5
EH Sessions Alt+Shift+6

Configure Window [[] Sources Alt+Shift+8

Reset Windows Gl

Close Window Ctrl+W B PIC ApplO

Close All Documents Ctrl+Shift+w | Trace

Close Other Documents @ Stopwata?h o

Document Groups B

Watches | Variables | Call Stack | Stopwatch | =
#¢ | Target halted. Stopwatch cycle connt =5 (5 ps)

Target halted, Stopwatch cwcle count = 220014 (250,014 ms)
= Target halted, Stopwatch cvele connt = 220006 (250,006 ms)
& ™ stopwatch g @)

Se—




M@Hm PIC101 Labl.x

Regi I Traini
ceions) raining NS

o fﬁiﬁt@jﬁ?ﬁﬁi*ﬁ%ﬁ F R THY

PEEETE ¢

o I E AT PR GRE
o BEEGEEENR T A
o BEEE Y

o SREE(RBERL o IIAE H IR EEERh4s 1
T2

& SRAEERY N ERAYPREK




Reduce your development time = Reuse your code = Scale up or down

B EVEIOPMENTEENVIRONMENT,

svcocee  ONE PIC MCU PLATFORM

PIC Device Configuration

PIC By L{EBC & 75 KR E
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MicRoCHIP s Configuration Bits

Regional Training
Centers

Configuration Bits - E7fFSS th S RIEIALTT > BLESfE=0ak

MR - B EATERME MCU kA" THAEHURLE
AR AR 2 B DUBRSR 5 A3 E -

o EUEM NIIRE
o riasiETY
o Elusttres
o R E{H
o FEFIREE ...
o HXEHIE > S5 RERS

FRIIE %faﬁ”

L
1

LR “PIC 4%
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MicRocH Ma] &7 Configuration

Regional Training
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ROENLTE) e

Bits

000000

[Ww] Help
AR At%‘ | ‘E:E% . iE3 Projects Ctrl+1
'f __.]jJ =[a%ad ?L_\. y [y Files Ctrl+2
@] Classes Ctrl+9
} W|nd0W [[&] Favorites Ctrl+3
L Tasks Ctrl+6
c '3 Project Environment
» PIC Memory Views A .
Navigating ’
D Ay
(PIC ECIRAERIE ) Oebugging '
Versioning »
= = = PIC Memory Views
» Configuration Bits |
Simulator
Other
Editor Ctrl+0
Close Window Ctrl+W
Maximize Window Shift+Escape
Undock Window Alt+Shift+D
Clone Document
Close All Documents Ctrl+Shift+W
Close Other Documents
Documents... Shift+F4

Reset Windows

Program Memory
File Registers

SFRs

Configuration Bits
EE Data Memory R
Other Memory
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MICROCHIP ﬁl] 1@‘@ =

Regional Training
Centers

Configuration BIts

ZEIH RS ZUE Output fHE55 = FHRBNA] -

L TN

-

: Output - Lab1 (Build, Load) (@ |: Configuration Bits ) % %
Address  Mame Value  Field Option Cateqgory \ AEE‘Eﬂ
ariEe S COMFIGZ FFFF POSCMOD  NOME Primary Oscillator Select Primary oscillator disabled -

QSCIOFMC OFF Primary Oscillator Qutput Function Q3C2ICLEKO/RCAS functions as CLEO (FO=

FCKSM CSDCMD  Clock Switching and Maonitar Clock switching and Fail-Safe Clock Monitor

FMOSC FRCDON  Oscillator Select Fast RC Oscillator with Postscaler (FRCDIY

IESO o Internal External Switch Over Mode IES0O mode (Two-Speed Start-up) enabled
157FE  COMFIG1 3FFF WODTPS P332768 Watchdog Timer Postscaler 1:32 768

FWP3SA FPR128 WDT Prescaler Prescaler ratio of 1:128

WINDIS o Watchdog Timer Window Standard Watchdaog Timer enabled, (Windaov

FWDOTEM OFF Watchdog Timer Enable Watchdog Timer is disabled

ICs PG Comm Channel Select Emulatar/debugger uses EMUCZIEMUDZ

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

GCP OFF General Code Segment Code Protect Code protection is disabled

JTAGEM OFF JTAG Port Enable JTAG portis disabled -
' m | b

Memary .Cunﬁguraﬁun Bits Format
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1. 1‘5 ] XC8 Aty Config . Bits HY

2L ==
7I:EEI7I—<’§ REX B

2 1‘5 ] X IDE HYy Config . Bits FE4 237K
B R A

3. {HFH MCC 1y System Module HYZ%

5 . Config . BYEE (F&

E
% MCC201 v1.0 YA SH/lSRE07)




Y,
S {55 XC8 iy Config . Bits 3¢x

Regional Training
Centers

!

(Tl

e PIC16F 5]
o THEIHVE AT

» C:\Program Files\Microchip\xc8\v1.2\docs
\pic_chipinfo.html

e PIC18F 5|
o THEIHVE AT

» C:\Program Files\Microchip\xc8\v1l.12\docs
\pic18 chipinfo.html
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Config . Bits 1t

S e

Microchip MPLAB XC8 C Compiler supported devices

Microchip MPLAB XC8 C Compiler supported devices

10E200 10E202 10E204 10206 10E220
10F222 10E320 10E322 10LF320 10LF32]
12C508 12C508A 12C509 12C509A 12C671
12C672 12CE518 12CE519 12CE673 12CE674
1JCR309A 12F1301 12F1571 12F1572 12F182)
12F1840 12F308 12F309 12F310 1JF519
12E520 12F529T30A 12F329T48A  12F609 12F615
12F617 12F629 12F633 12F673 12F683
12F752 12HV609 12HV615 12HV752 12LF1501
121 F1552 12LF1371 1JLF1572  1JLF1822  12LF1840
1JLF1840T39A 1JLF1840T484  16C431 16C433 16C305
16C34 16C34A 16C34C 16C35 16C3534
16C337 16C558 16C35A 16C36 16C36A
16C57 16C37C 16C38A 16C38B 16C620
16C620A 16C621 16C621A 16C622 16C622A
16C61A 16C6.8 16C63 16C63A 16C641
16C64A 16C63A 16C63B 16C 66 16C662

18C242 18C252 18C442 18C452 18C601
18C658 18C801 18C858  18F1220 @ 18F1230
18F1320 18F1330 18F13K22 1SF13K50 18F14K22
18F14K221LIN 18F14K50 18F2220  18F2221  18F2320
18F2321 18F2331  18F23K 20 18F23K22 18F2410
18F242 18F2420  18F2423  18F2431  18F2439
18F2450 18F2455  18F2458 18F248 18F2480
18F24J10  18F24J11 18F24J50 18F24K20 18F24K22
1SF24K50 | 18F2510  18E2515 18F252 18F2520
18F2523 18F2525 © 18F2539 | 18F2550 & 18F2353
18F238 18F23580 « 18F2385 « 18F23J10  18F23711
18F25J50  18F23K20 18F25K 22 18F25K350 18F23KE0
18F2610 18F2620 =~ 18F2680 =~ 18F2682 = 18F2685
18F26J11 18E26J15 18F26J50 @ 18F26J53 18F26K10
18F26K22  18F26KS80 18F27J13  18FE27J53  18F4220
18F4221 18F4520 ~ 18F4521  18F45331 18F45K.10
18F43K 22 18F4410 18F442 18F4420  18F44.13

pic_chipinfo.html

pic18_chipinfo.html




e pic18_chipinfo.html  #fy

MICROCHIP 0
Regional Taining PIC18F4520 Config .

{EFE#Ef]:  #pragma config IESO=OFF, OSC=INTIO67, FCMEN = OFF ....

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 R A6, 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 RA6

EC EC oscillator, CLKO function on RA6
INTIO67 Internal oscillator block, port function on RAG6 and RA7
HS HS oscillator
FCMEN = Fail-Safe Clock Monitor Enable bit
OFF Fail-Safe Clock Monitor disabled

ON  Fail-Safe Clock Monitor enabled




Mu::gzl-up /:\ft: COang . BIts E@ﬁ&ﬁr_‘, <_‘>

Regional Training

e CONFIG2L
¢ BOREN = SBORDIS, BORV =2, PWRT = ON

e CONFIG2H
¢ WDT = OFF (Bstsi) 0 2505

e CONFIG3H

¢ CCP2MX = PORTC, PBADEN = OFF, MCLRE = ON
(FreftE=C N FEH MCLR i)

e CONFIGAL

¢ LVP = OFF, STVREN = ON, XINTST = OFF
> WfEA] Lite RrAY XC8 i XINTST g%k OFF




s . . Sy [ —
MlchIP /:\.'t: COnﬂg . BIts B/\jﬁﬁir_‘. (—~)

Regional Training
Centers

e CONFIG5L (3¢ OFF)
o EMEFERERTE » FREEFS ERIPAPT A I IRiERE
e CONFIG5H (%K OFF)
¢ Boot [&¥EfRiE © EEROM &l {rsE
e CONFIG6L (¢ OFF)
o FEFEPREE FFEAETIVE A
e CONFIG6H (ZZEXOFF)
¢ Config. Reg, EEPROM, Boot &5 AM{72E
SR8 PE B3R R PR A HReBE E




W PIC101 Labl.x

F2=#AY Config . Bits %1€
#include <xc.h > // XC8 = FHAEIAIE

/I Labl #y Config. Bits HYE%E

#pragma config PLLCFG = OFF, FOSC=INTIOG67,
BOREN = SBORDIS, BORV = 190, PWRTEN = OFF,
WDTEN=OFF, PBADEN=OFF, LVP = OFF, XINST = OFF,
MCLRE = EXTMCLR

/&8 EEPROM HY¥J#EE% E(H

__ EEPROM_DATA
(0x00,0x01,0x02,0x03,0x04,0x05,0x06,0x07);

__ EEPROM_DATA
(0x08,0x09,0x0A,0x0B,0x0C,0x0D,0x0E,0x0F);




Reduce your development time = Reuse your code = Scale up or down

B EVEIOPMENTEENVIRONMENT,

svcocee  ONE PIC MCU PLATFORM

PIC101 Lab2.x

{# A X IDE
=€ Config . Bits A5,
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o F|M X IDE ZRELE

& +F

PIC101 Lab2.x

% —fE S E4A Config . Bits

$kHY Windows = PIC Memory

Views =2 BHELx Configuration Bits B
¢ BN FREERY Config. Bits % E

72

EX




R\ PIC101 Lab2.x

MICROCHIP _, : i :
Regit::l;f;lt:rrasining {igjj'ﬂgaﬁﬁéi COﬂfIg . B|tS

o /£ MPLAB® X IDE N FEENELE
¢ {f Option = Setting | » K% IAVELE
o E NHIZ\IIRERFERRE - 2EL7ERE
“Generate Source Code to Output”

(43 E\Config. #y C Jﬁ}sgfm

Address | Mame Yalue | Field Opkion Cakeqory 55%&1.;

187FC COMFIG2 FFFF POSCMOD  MORE Primary Oscillator Select Primary oscillator disgbled
QSCIOFMC OFF Primary QOscillator Output Function QSC2ICLKOJRCLS ﬂnnctiuns as CLED (FOSC[2)
FkSh CEDCMD Clock Switching and Monitar Clock switching arﬁ Fail-5afe Clock Monitor are disabled
FROSC FRCDTY O=scillatar Select Fask RC Oscillatq( with Postgmaler (FRCDIV)
[ESO oM Internal External Switch Cwer Mode IESO mode {Tuﬁ-Speed Start¥up) enabled

157FE COMFIGT YFFF WODTPS Pa32768  Watchdoo Timer Postscaler 1:32,768 /
FiuWP S A PR125 WWDT Prescaler Prescaler ra;/o of 1:125
WIRDIS Ol YWatchdog Timer Window Standard '-.yatchl:lcng Timer enabled, {windowed-mode is disabled)
FWhTEM |2 ~ [Watchdog Timer Enable ['watchdgo Timer is enabled w
5 PGxZ Comm Channel Select Emulatuﬁdebugger uses EMUCZ/EMUDZ
GWRP OFF General Code Segment Wirite Protect Writes fo program memary are allowed
GCP OFF General Code Segment Code Protect Code Aratection is disabled
JTAGER py JTAG Port Enahble JTF# port is enabled

Permnory | Configuration Biks e Farrnak |Read,|"-.-'-.-'rite - | | Generate Source Code to Oukput




4
MQ:HIP

Regional Training
Centers

PIC101 Lab2.x
LA Conf. Bits F[EHZE#

o EFE] “Output” tHEGK n°E ZATEAE Config. JFAGTE

o (TF4m¥EIEI - B At "Save As” FFEE|EHZE H %
T~ FEZEXE A PIC18F45K22 Config.c

o Fflt CAENEIEZE P 4RE o

#include <xc. b

{f CONFIGIH

#pragma config FORC = ECHPIOA
#pragma conflg PLICFG = OFF
#pragma confilz PRICLEEN = ON
#pragma confilg FCMEN = OFF
#pragma config IEE0 = OFF

Configuration Loading Errer 2 | Config Bits Source # | PIC101 Lab2 (Clean, Build, ...} =

A PICIAF45E22 Configuration Bit 3ettings

A0 source line conflg statements

£ #pragma conflg statements should precede project file includes.
AP Use project emums instead of #define for ON and OFF.

Hd Dscillator Selection bits (BEC oscillator (high power, =16 MH=z))

ffAX PLL Enable (Oscillator nsed directls)

H Primary clock enable bit (Primary cleck 1s alwaws enabled)

Hé Fall-8afe Clock Monitor Enable bit (Fall-Zafe Clock Monitor dizabled)

F Internal/External Oscillator Switchover hit (Oscillator Switchover mode disakled)
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MICROCHIP
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P
° %

£3 MPLAB X IDE

[

PIC101 Lab2.x

NGRS~ I e ity =

File Edit View Navigate Source Refactor Run Debug Team Tools Window Help

A% Ux

E E |ﬁ% L’ @}' :default

74 | | i
| EPC: 0x0 Inovzdee o Wik : bank 0 ‘ &

P | projects | B | Pic1gF45K22 Config.c % | || Lab2e x|
g '3@ FICI01 Lab? Source: | History |E‘ FE-0-8 %S5 | a7 &b T | o "ﬁ| @ E | gy B || Source | History | E-0-8%SE 5
3 i‘ Header Files 1 | el
= r: & Important Files = '
.| #E Linker Files 2 /! PIC18F45K22 Configuration Bit Settings ‘ 2 | (CLASS: TLS2118T-A
i 9 %mrce Files 3 . . ‘z 3 |  PROGRAM: PC101 Lab2.x]
@ | Bl | : Lo Config. Bits . A g | 1 ATHR: Richard Yang
- PICISFASK22 Config.c = 2
&8 Libris 5 HERZ 5 | | DATE: 16 May 2016
# & Loadables 6 #include <xe.h> 6 | DESCRIFTION: Configuratio
7 7 | REQUIREMENTS:
PICIO1_Lab2 - Dashboard % | N\ 2| 8 F // #pragma config statements should precede project file 8 | |
&& %4 PIC101 Lab2 sHp © project enums instead of #define for ON and OFF. 9/ | | REVISION HISTCRY:
)] """ 8 Progect Type: Application - Confiy bﬂ%ﬂ%%@ 10 |
@E‘“@Device L
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@ ?'& Checksum: Blank, no code loaded 120 #pragma config FOSC = INTIOA7 // Oscillator Selection 12| #include <xec.h>
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- Hnraomy o = 4% PLI (Osc
X8 (+1.36) [CBrogram Fles (36} 13 #pragma config PLLCFG = OFF /1 4X FLL Enable (Oscill 13
“F Production Image: Optimization: +space 14|  #pragma config PRICIKEN = OFF [/ Primary clock enable 14 void SW_Delay(void)
B Menory | | 15 #pragmz config FQEN = OFF // Fail-Safe Clock Monit || 15 B {
@ Usage Symbols disabled, Click to enable ] E - | )
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IRCF<2:0=
%38 IRCF<2:0> 3EEfEHnH MFIOSEL . —
e o L =
| |
| e || T 2)
9 BRI B A IMHz | s T HE Mz -
| | HF-1 MHz %
IRCF<2:0>: & RC #ESRBEIENI T R =
111 = HFINTOSC — (16 MHz) | || orew [HENLZWE | g |INTOSC
110 = HFINTOSC/2 — (8 MHz) eTose :
101 = HFINTOSC/4 — (4 MHz) | | ME 500 itz N
100 = HFINTOSC/8 — (2 MHz) ! ! MF-31.25 ki
011 = HFINTOSC/16 — (1 MHz) | |
010 = HFINTOSC/32 — (500 kHz) N e | LF 3125 iz
001 = HFINTOSC/64 — (250 kHz) N |
000 = LFINTOSC —  (31.25 kHz) LN

void main(void)\
{

OSCCONDits.IRCF =0x06 ; /| % IRCF firjtRs%E LIEER
/I Select INTOSC-8Mhz as clock source
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N7 RC + x4 PLL

| 64MHz By Fosc

FOSC<3:0==100k——— 4
PLLCFG

PLL
PLLEN Select
PLLCFG ££ Config. Bits J&$H53%E OSCTUN<6> : PLLEN kEdpasia= PLL B&h
HERZ Ry ERy—1% 7T > RAERZ R E R—1&

?jc_JLJ\E@J%ﬁB%ﬁ%%@EH% x4 PLL K%ﬁﬂ%/)”h%@m%ﬂ%ﬁ

EHF PLLEN SRASTZE R x4 PLL I7BNEZE)
PLLCFG: 4 x PLL Enable bit PLLEN: Frequency Multiplier 4xPLL for HFINTOSC Enab  le bit
1 =4 x PLL always enabled, Oscillator multipliedb y 4 1 = PLL enabled for HFINTOSC (8 MHz and 16 MHz only)
0 =4 x PLL is under software control, PLLEN (OSCTU  NE<6>) 0 = PLL disabled

o FTFEHY

Eﬁfﬁ% FEHNES 16MHz » %€ PLLEN

fir7t = 1 0 SR AT LR 64MHZE’J$}VM -
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o EZEAFH: PIC101 Lab2-1 MCC.x
S E TS Ay 8MHz (NERC)

MCC 3%7E x4 PLL 3¢ 7E 32MHz
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MPLAB® Code Configurator v3

L MPLAB® Code Configurator

i Projects Ctrl+1 MPLAB® Code Configurator Resources management
[0 Files Ctrl+2 MPLAB® Code Configurator Pin Manager
| (B lacese Ctrl+Q ] e P I —

1.
2.
3.

Code Configurator (F 17 %5)
Resource Management (=& )H

Pin Manager (Filfir & 75)

BEIE A )

WPLA in Manager & =
MPLAB® Code Configurator % | MPLABS C C - o, % | = s » =
Generate - [ 35 s
Project Resources L Elt
reo[s a3 TJreo
System Module ¥ System EE:E?“ if :S;D
MicrRocHIP

Vool o[ Twosji0_wilcno

<53 Easy Setup | = Registers | /& Notifications : 0 Interrupt Module VSS=AZ PICIBFASKZ2 59 roeiio fosigro

B rAz[13 28[IRDSII0_RDS(GAID

Pin Module =

¥ System Module

@
w Register: CONFIGIH = g.038 o

System Module

RO4]10_R04| GO
RC7
ReE
wey
Res

RD3(I0_AD3|GAO.
RO2|10_k02|GHO

rea[]
ra ]
rez[]
R3]
R00lI0_RD0ICPID ]

wo1jo_kos crio[ ]

FCMEN | Fail-Safe Clock Monitor disabled
FOSC | Internal oscillator block Device Resources B Expore
~
¥ Documents —
IESO | Oscillator Switchover mode disabled Package: [ POI40 | ~ |  pinNo: ‘33‘40 15‘16‘17‘18|23‘24‘25‘26 13‘20‘21‘22|27‘28‘23‘30 8 ‘3 ‘10‘ 1
PIC18F45K22 Datasheet PORT CY PORT DY PORT EV

PLLCFG |Osc\|latur used directly ¥ Peripherals Module Function | Direction || 6 |7 |0 |12 |3|4|5|6|7|0|1[2|3|4(5|6|7(0/1[2]|3
Pin Module  |GPIO input bR BT T B R R B T B T
PRICLKEN | Primary clock is always enabled > %ADC oz e e [Mra A e e T R N Y I I
P S CCP RESET MCLR input al

v Register: CONFIG2H

0x3C _—

» ol Comparator 1
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o HLFE “ System Module” FH#EE% R
Configuration bits & Fosc = 8MHz
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4 .
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MPLABE Code Configurator Reso--- 2 | Projects | =1 MPLABS Code Configurator 22 |
Project Resources Cenerate
w Swystem K% £
System Module =/t Z 7 >Z<
Interrupt Module F3Y4 ZINW R

Pin Modul — T = Il e : |
b bl v 0% Easy Setup | = Registers | /& MNotifications : O

System Module
¥ INTERMNAL OSCILLATOR

i

Current System clock & MH=z

Os=scillator Select | Internal oscillator block
System Clock Select | FOSC | - |

Internal Clock | SMHz_HFINTOSC /2 | - J
External Clock i1s MH=z

. ‘%Jj% “SyStem MOdUIe” I:l e R |:| Software PLL Enabled
BEEL Configuration bits

7| RECERSUER [ e

Watchdog Timer Enable | Watch dog timer is alway

b S CCP
» gl Comparator Warchdog Timer Postscaler | 1:32768
e o DAC




B PIC101 Lab2-1 MCC.x
Fosc @8MHz

o System Clock EENTEMN
+ FOSC = 8MHz

e Internal Clock EIBRNEN
¢ 8MHz HFINTOS/?2

‘{Eﬁ Easy Setup‘ = Registers | /A Notifications : 0

¥ INTERMAL OSCILLATOR

Current System clock 8 MHz

Oscillator Select Internal oscillator block v

System Clock Select FOSC -

Internal Clock [ SMHz_HFINTOSC/2 - P —=+PLL Capable Frequency

External Clock 16 MHz

|| PLL Enabled || software PLL Enabled
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e CONFIG1H [EHANENEZZE

~

g&ﬁ{ﬁ:}ggIﬁ . System Module
® FC M E N O F F 4% Fasy Setu( = Registers | /& Notifications : 0

o FOSC INTIOB7 |[g | spemvom
e |ESO OFF
e PLLCFG OFF

D

I [T

w Register: CONFIC1IH = (,23

FCMEN Fail-5Safe Clock Monitor disabled v
® P R I CLKEN OFF FOSC Internal oscillator block v
IESO Oscillator Switchover mode disabled v
PLLCFG Oscillator used directly ¥
PRICLKEN | Primary clock is always enabled ¥

w Register: CONFIG2H =, 3¢
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FOSC<3:0>: Oscillator Selection bits

1111 =
1110 =
1101 =
1100 =
1011 =
1010 =
1001 =
1000 =
0111 =
0110 =
0101 =
0100 =

External RC oscillator, CLKOUT function on RA6

External RC oscillator, CLKOUT function on RA6

EC oscillator (low power, <500 kHz)

EC oscillator, CLKOUT function on OSC2 (low power, <500 kHz)
EC oscillator (medium power, 500 kHz-16 MHz)

EC oscillator, CLKOUT function on OSC2 (medium power, 500 kHz-16 MHz)
Internal oscillator block, CLKOUT function on OSC2

Internal oscillator block

External RC oscillator

External RC oscillator, CLKOUT function on OSC2

EC oscillator (high power, >16 MHZz)

EC oscillator, CLKOUT function on OSC2 (high power, >16 MHz)

0011= HS oscillator (medium power, 4 MHz-16 MHz)
0010= HS oscillator (high power, >16 MHZz)
0001= XT oscillator

0000= LP oscillator
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e [HEYL Pin Manager fH%5 >
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=

*F?ﬁjié/] = /I\*m/

E PORTD Fyiig

LI
|

5 PORTD HYiigi

\;ﬂzﬁé (&
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MPLABE Code Configurator Pin Manager 2 |

ka3 s 16 |RES

R4 |6 35[ |mB2

ras[ |7 24 |re1

REo[ |s EE] ]

rREL[ 1o 32='\.-’DD

rRFz[_]10 a1 WES

Wi 11 MicROCHIP 20 [ [ RDPO_RD ¢GRI

\.-'SS=L2 PISISEASaL ny [ IRDSIID_RDSIGPIC

raF[ 13 ?A[IRDSNIC_RDS|GRIC

ras[ |14 2/ JRDAIO_RLDS | GPIO

rRCO[ |15 26 |RCT

rC1[ |16 25 rea

ke[ iy 24 ey

rRC3[ |18 23] |Rrca
ROONO_RDOIGPIO |19 27 IRDEIC_RD3|GPIC
RO1I0_ROL|GRIO[ 20 21 RDZ|IO_RDZ|GRIO

= Export
Package:| PDIP40 | - | Pin No: |39‘40 15|16|1?|18‘23‘24|25\126 19|20‘21|22|2?|28|29‘30 8 |9 |10| 1
PORT CY¥ \ PORT DY PORT EVW
Module Function | Direction 6| 7|(0|1]2]|3|4|5]|6 X o|l1|(/2|3]|4|5|6|7|0|1|2]3
Pin Module GPIO input 'h'h'h'h'h'h'h'h'h'h:h'h'h'h'h'h'h'h'h'h'h
Fin Module CPIO output - T - T - B - - - T S - - T A - - - - S T - - -
RESET MCLR input a8 5
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AN

0 + MM /TR '

MPLAB® Code Configurator Resources management 2 | [=] || MPLAB® Code Confwr % |
' Project Resources [ |
|- System i
i Interrupt Module P Modeie
Fin Module I {23 Easy Setup | A Notifications : 0 .
System Module _geiected Packagé : PDIP40 \R
& | Pin N...4 | Module | Function | Custom Na...| Start Hi... Analog rOutput WPU
B RDO Pin Mo... |GPIO
Device Resources i }ﬁ—RD‘:’ I:' I:'
¥ Documents o RD1 Pin Mo... |GPIO |0_RD1 D D
PIC18F45K22 Datasheet BD?2 Pin Mo... |GPIO / 10_RD2 I:' I:'
¥ Peripherals
. RD3 Pin Mo... |GPIO
» % ADC / 10_RD3 L] []
b A°CCP RD4 Pin Mo... G}(O —— ] ]
: mg:‘;’:‘par‘““ | RDS Pin Mo... |GPIO 10_RD5 ] [
"..F'
Wl 1 RD6 Pin Mo.// GPIO \O_RDG L] (]
P [(Z1EUSART RD7 Pin Vé GPIO I0_RD7 |:| |:|
™ EAND

>

@%xﬁﬁgidbﬂéﬂm%ﬁﬂﬁ SOE  BIRHEA Wﬁﬂéﬂﬁl@-ﬁ
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ML ERs - AEMHILDIRESOE fLE T
Jﬁ)ﬂ% R B 2R CE S A D THE 3%)&%\53%?@

. . 0% Fasy Setup | /& Notifications : 0 x
elected Package : PDIP40
‘ ﬁﬁj/lﬁiﬁ COde Pin N...& | Module 1 St L..] A Output

...................

Generate Hi—F b b oo oo

7\ RD2 Pin Mo... |GPIO |0_RD2
|' - . /\
/E\i RD3 Pin Mo... |GPIO I0_RD3

mw e R el e

RD6E Pin Mo... |GPIO 10_RD&

OOO0 OO0 0y 2

KRR
S| IES| RN IS [N | [N RN R

r
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o 1 | Generate FPEELEFERE

53 MPLAB X IDE v
File Edit View [Navigate| Source Refactor Run Debug Team Tools Window Help

P D@ | 2T DR DB Hwde e [

MPLABE Code Configurator Resour--- | Projects & | [=] gurator i |
=& PIC101 Lab2-1 lm

=@ Header Filas =
= MCC Generated Files

.. pin_manager.h

ha
[ b

g J
System Module

(I Files #f] Services th

= |
| 2% Fasy Setup || = Registers |I /2 Notifications ; 0

B Loadables External Clock 16 MHz

I'_.ﬁ' Important Files
— E‘E Linker Filas T ¥ INTERNAL QSCILLATOR
= EI" Source Files N
"% 'EI LabZ.c Current System clock 8 MHz
% """ Oscillator Select Internal oscillator block
0 =& MCC Generated Files
A = e System Clock Select FOSC b
el 1
= B pin_mansger.c I | Clock 8MHz_HFINTOSC/2 © —PLLC
1| @@ Libraries REEEnALloc ‘- / = ap
=
=
L

| ] PLL Enabled || software PLL Enabled

PITEE £ HIAH R R AR B A2 2

¥ WDT
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® _P?%ZJ?HH%\

® J//L/

##{T PIC101 Lab2-1 MCC.x

$Ur_

1B 125mS gl

15585 5] PIC18F45K22
L3111 > PORTD HY LED 7 {Trzﬁli
EEAR B Fosc = 8MHz fyZEfE

s =00 LEDO (LTADO) By

iﬁb—fk
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| 0% Easy Setup " | Registers | -0 | ‘ 0% Easy Setup || =| Registers ” /% Notifications : 0 |
¥ INTERNAL OSCILLATOR ¥ INTERMNAL OSCILLATOR
Currant System clock 32 MHz (4x PLL) Current System clock 64 MHz (4x PLL)
Oscillator Select Internal oscillator block Oscillator Select Internal oscillator block
System Clock Select FOSC b System Clock Select FOSC b
Internal Clock 8MHz_HFINTOSC/2 > - Internal Clock 16MHz_HFINTOSC /4 * | @ -PLLC
External Clock 16 MHz External Clock 16 MHz
PLL Enabled [ | software PLL Enabled PLL Enabled [ ] software PLL Enabled
El -\-j'[_ = = .
NiE RC B&%E Fosc=64MHz W& RC BEEE % E Fosc=64MHz

| £33 Easy Setup " = Registers H M Notifications : 1 |

¥ INTERNAL OSCILLATOR

Current System clock 64 MHz (4x PLL) E@i%f"a %@ ﬁ Fosc=64MHz

Oscillator Select HS oscillator (high power > 16 MHz) -

System Clock Select FOSC b

Internal Clock 16MH=z_HFINTOSC/4 v o —+PLL Capable Frequency

External Clock 16 MHz
PLLEnabled | | Software PLL Enabled
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e CONFIG2L
¢ BOREN SBORDIS, BORV 285, PWRTEN ON

e CONFIG2ZH
o WDTEN OFF (B #5100 F5E0E )

e CONFIG3H

¢ CCP2MX PORTC1, PBADEN OFF,
MCLRE EXTMCLR (58550 F22(EH MCLR B

e CONFIG4L

¢ LVP OFF, STVREN ON, XINTST OFF
> HI{EH Lite figHy XC8 ZikF XINTST gzl OFF
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e CONFIGS5L (3% OFF)
o EHIZATBIERTE - BRI 1

2L /=

A B
e CONFIG5H (3%OFF)
¢ Boot nnﬁﬂ{?‘ﬁ% » EEROM = {‘4»{?‘

e CONFIG6L (Exp¢OFF)
o FEFUEIEEE ([FAE B TR A

o CONFIG6H (5% OFF)
¢ Config. Reg, EEPROM, Boot &5 AHY{RE

 FroaPaBRRBRRART AHIpRECEEE
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e CONFIG7L (Z%R;OFF)
o TEATEEHIAE | Table Read $5 <376

e CONFIG7H (5¢fixOFF)
¢ Boot [@8E2E || Table Read #54 3EHHY (R

R EERE B alER BE R PR B IReE R E




Reduce your development time = Reuse your code = Scale up or down

B EVEIOPMENTEENVIRONMENT,

svcocee  ONE PIC MCU PLATFORM

PIC18 Family p 2 ¢
B g5 - 1/0



ﬂ/&

e /O Ports

o EEEEIFEST (25MA)

o EEHEEE) LEDs (7 ) V

o AHIREETLMERIE |, oo t
PR SR A DA = >0

» FAHIRIGAAAESD e LT Lo @
R —

o BHES  FTAR O MIPIELTR b A (B8 ABLST) - FTLL
T RO AR FEI 0 RRFRER RS

o ERE: WIS VIO MIRIAMELLIIAE (41 AD B A) - BEF

NETHAE Ry RALLHYE ATIRE
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/0 Pin Direction Control
TRISB[1[1]|o|1]1]|o]o|0]

HEEREEN

In Out Out|Out|Out

B-o-G-0-0-0-00

o I TRISx EfF25HHY Bit n JAEF PORTX HHEYEE
n {E RO HI 7T 1]

PORTB

e 1 =Input, O = Output
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Internal Data Bus

Write PORTXx

Write LATXx Read LATx

Read PORTXx

LATx Register
(PORTx Output ‘ ‘
Latches)

PORTXx /O Pins é é é é é é

JERE— T PORTx B2 LATx FE it Eddm ARy - Thee ERAA[E ?




e BTEALA LATX HYEf772E

o enters /bR Read-Modify-Write - B{FHYE

BSF PORTX,PINy | BSF PORTX,PINz

VonPORTxPINy | | Q4 | Q2 | Q3

Vi ’//;//’f
,///, .

1E [EI S I 2B fir B 4G FHBL, High Level

/0 RIEEERE L

BSF PORTX,PINy l BSF PORTX,PINz
V on PORTx,PINy | Q4{Q1|Q2|Q3|Q4|

/ /O MIEBRRE L
VIH

> t
LI BB A G A A High Level » 7 HHgE!
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pcocHe Analog =Y Digital I/0?
. 7@“% /O ML Y ThRE RS A S 26 T(E FHHY

(Power On 1&2HVTEE:

o PRI BIE B &
/0 BRIz 7 =] & Digital mode !

B & “analog mode” )

e 7F PIC18F45K22 » {EF¥FHIE

o FraHY AID g A D &AM EAVE E W7 =8
¢ ANSELX —Xx /& PORTX

& ZNLTCHINTE R 1 BUHRZHIMIZEY AID 5 ATRE

REGISTER 10-3: ANSELA - PORTA ANALOG SELECT REGISTER

IZE AR A R Digital

SUE T2

U-0 U-0 R/W-1

U-0

R/W-1

R/W-1

R/W-1

R/W-1

— — ANSAS

ANSA3

ANSA2

ANSA1

ANSAOD

bit 7

bit O




Microckie e {sE A /O Kz
o FIANIREIE » PORTX RAITCIERLE:

¢ C:\Program Files (x86)\Microchip\xc8\v1.36\
iInclude\pic18f45k22.h

o {HFFFHFEFEANA #include <xc.h> F[IH]

o uffl: PORTA HY#R(E

ANSELA = 0x00; // [E8Ef PORTA #ELL#Ewm ATHEE

TRISA = 0x00; Il #& PORTA 5% Byl HFE =
LATA = 0x55; I PORTA ##£H, Ox55 FY{E

TRISA = OxFF; Il % PORTA 5% Byl ATEZ
BUF = PORTA, Il 5Bl PORTA Vg AE
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o —RFATANILITESIE | picl8f45k22.h
opsseturion I 1O I TEH R

unsigned RAO 1,
unsigned :1; .
unigned RAZ T PORTAbits.RAO = 1;
peve 4 LATADits RAL = 0
uns!gned RA5 1
sl = 7 RAO = 1.
i Nop(); [/ ¥4 Read-Modify-Writ $Ez8
: RAl1 =1;

} PORTADbits_t;
extern volatile PORTAbits_t PORTAbits @ 0xF80; LATAO = 1:
]

LATA1 = O; // = LATADbIts.RA1 = 0O;

extern volatile __bit DEPRECATED RAO @ (((unsigned) &PORTA)*8) + 0;
#define RAQO_bit BANKMASK(PORTA), 0
extern volatile __bit DEPRECATED RA1 @ (((unsigned) &PORTA)*8) + 1;

#define RA1L_bit BANKMASK(PORTA), 1
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@ PIC18 Family ¥ # #* ** /O F 4| # 5 B 7

® TRISX
@i+ I/O port 77 w

O®PORTX
@it /O port HEB/B » * ¥ B

O ATX
Ot /O port B » e ¥ 13 B —22 ki # W
By BT AEE ok i




Reduce your development time = Reuse your code = Scale up or down

B EVEIOPMENTEENVIRONMENT,

svcocee  ONE PIC MCU PLATFORM

T Timerl B9 TAE

PIC101 Lab3.x
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® AHiH

o WIR{ER:
o mILL

Ay {5

| Timer ZR=1HF

PIC101 Labl.x F)% i F s s i ol = i
¢ MCU 1y#{TRE JHANREALE Delay T.1F
o MCU fEE{EME =AY TAE

Edas

Timer HYLE:

Timer C

,fé - Z(« %EE/\ =i

A

Timer C

SR B ET B ?

BT T PR TR ?

TETHYETR T T\ G RNV T
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REGISTER 12-1:

LHY(E F
(Gate Time) — J-f=4

TXCON: TIMER1/3/5 CONTROL REGISTER

R/W-0/u R/W-0/u R/W-0/u R/W-0/u R/W-0/u R/W-0/u R/W-0/0 R/W-0/u

TMRxCS<1:0> TxCKPS<1:0> TXSOSCEN | TxSYNC TxRD16 TMRXON
bit7 0 0 1 1 0 1 1 1 bit0

» TMRxCS<1:0>: Timerl/3/5 Clock Source Select bits . #EFE Fosc/4

» TxCKPS<1:0>: Timerl/3/5 Input Clock Prescale Select bits : % 1:8 FYRIEELR

» TxSOSCEN: Secondary Oscillator Enable Control bit . %1 BEHEA

» TxSYNC: Timer1/3/5 External Clock Input Synchronization Control bit : #E+E JE[E 25
TxRD16: 16-Bit Read/Write Mode Enable bit : #E#E 16-bit FFEEEEES,

> TMRxON: Timerl1/3/5 On bit : ##+E Bi&E) Timerl
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void main(void)

{
OSCCONDbits.IRCF = 0b110 ;

OSCTUNE = 0x00;
Nop();

T1CON = 0b00110111;
T1GCON = 0x00;
TMR1H = 0x85;
TMRI1L = OxEE;

TRISD = 0x00;
LATD = 0x00 ;

while (1)

{
while(!PIR1bits. TMR1IF);
PIR1bits. TMR1IF=0;
TMR1H = 0x85;
TMR1L = OXEE;
LATD++;

PIC101 Lab3.x

Lab3.c #&Esh

Il 5% IRCF firyuokat e LIEFRR

/I Select INTOSC-8Mhz as clock source

I IR TTEEHEE B T8 » SF2% picl8f45K22.h 1EEZTEER

Il 3% —F Data Sheet REGISTER 2-1: OSCCON: OSCILLATOR CONTROL REGISTER
/l OSCCON H#f7%28 bit 6-4 IRCF<2:0>: Internal RC Oscillator Frequency  Select bits(2)

Il BEEA%ERAE x4 PLL (PLLEN fizJT) ThEE

/ITLCKPS 1:8; TLOSCEN FBHEA; TISYNC JEEZSER; TMR1CS FOSC/4; TMR1ON BAEYL; TIRD16 BHERL;
/ITIGSS T1G; TMR1GE FRfEA; TIGTM REEH; TLGPOL low; TIGGO done; TIGSPM [iEF;

/ITMR1H 133 » FgH# A MSB (125mS)

/ITMRIL 238 » [Eig#E; AZK A 125mS HE{E%] Timerl(16-bit FHA)

Il 3% PORTD Kyl HRAIThRE
/l Turn Off all LEDs

Il &2 Timerl 250mS FEEERAL TUS? 087 » BEER)

I BTN - JERRIESE

/ITMR1H 133 » FE#k A MSB (125mS) (E&r#k ATimerl 125mS #ys+H%)
JITMRIL 238 » [ERS#; ABEA 125mS SHE({EE] Timerl(16-bit & A)

/| PORTD &t LED fii—
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External Frequency 32.768 kHz Calcutared Reriod L5 ms
_______________________________________________ .
Prescaler 1:8 ) = |:| Enable Gate Eﬁ?ﬂ‘z -I-HE}#‘E%IJ ﬁ }
1
|:| Enable Synchronization _ I
|:| Enable Gate Toggle Garte Signal Source | T1C v :
|:| Enable Oscillator Circuit 1
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I:' Enable Timer Gate Interrupt

I

Enable Ti Int t A
] enable Timer interupt o |
1

Software Settings

Callback Function Rate 0 x Time Period = 0.0 ns

e e
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fir7t (GIEH ~ GIEL & XXIE) &

(BRI 7T (0P )t Sy
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Reduce your development time = Reuse your code = Scale up or down 32-bit
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an‘é\cm PIC101 Lab4.x HEhdkE

PICISF & - (B Sl PR

e /£ MPALB X IDE TEIREUE FHYEZE
¢ ..\ PIC101 Starter RTC\PIC101 Lab4.x

o KREEgHY Fosc £ W& RC IMHz gYZE[E
o FEFEITIRHIAER:

o LEDO fEH TimerO Wizx S B TE - &
500mS PJEE—2x

o LEDY [/ Timerl S pl{EE LR - /5
250mS PafEE—¢
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o EiH U T RBIES € TET RS AR ENRY
o %%%Bﬁbml%ﬁﬁlﬁi%%ﬁ A IE

& TEH Timer0 & Timerl {YFEFFIBEER T

INTCON2bits. TMROIP =1; /] #:%€ Timer0 A S{E s bl
INTCONDbIts.TOIE = 1; Il BYFH Timer0 HiEr

IPR1bits. TMR1IP = 0O; Il 2%0€ Timerl EAR(ESREFEr
PIE1bits. TMR1IE = 1; Il BYFH Timerl H§Eq
RCONDits.IPEN = 1; Il BRE ~ AR REPERI &
INTCONDits.GIEH = 1; Il B RSB o hE TR AR PRI AL T
INTCONDits.GIEL = 1; Il FRBUEMESCiE P Er 48 2SIz oT




k) Lab4.c SfEfEHIFER

LLy

MICROCHIP
Fosc = 1MHz
void interrupt HighISR(void) I/ XC8 =SB4 e i s
{
if (TMROIE && TMROIF)
{
WriteTimer0(65535-487); I/ 500mS Period, 500mS/4uS/256 = 488
LATDO = ILATDO; // LED1 (D1) 250mS ##rE—ZX
TMROIF=0; Il 75k TimerO Ay T ESR
}
}
void interrupt low_priority LowISR(void) [l XC8 (AR HE BTk 8L
{
if (TMR1IF && TMRL1IE)
{
WriteTimer1(65535-7811); /I 250mS Period, 250mS/4uS/8 = 7812
LATD7 =LATDY,; // LED7 (D8) 500mS ##FHgE—ZX
TMRI1IF = 0; Il 7EFs Timerl By BT ESR
}




Reduce your development time = Reuse your code = Scale up or down
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o Labd.x FrH—HSAVE A

o [HiB Y {Fas B E

& L FE 95 PR B e

o & Lab4.x HYEHHETHAEIZ FH MCC v3.X

T

o LEDO {5 TimerO /¢ S R E
5 500mS FAEE—2K

o LED7 i Timerl /¢ il (BB S TR

= 250mS [se—2x

¢ tb%&

FUBER A5

B PIC101 Lab4-1 MCC.x
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o AEEM Fosc (&

o &

PIC18F & ~ {R{E ST HIETdRE

o £ MPALB X IDE TNHEJE FHYBZE
¢ ..\ PIC101 Starter RTC \PIC101Lab4-1 MCC.x

t RC 1MHz gYZEfE

iy

iR MCC 2Rz E
& Conflg Bits (Fosc=

1MHz)

o TimerO (E{ES i

TR )

¢ Timerl ({K{E5cHE Tk
¢ Interrupt

¢ PORTD & LCD Module (Wﬁz & GE)

22 IIIXIE‘.)




ﬂ/&

MICROCHIP

AR

Regional Training

Centers

M BE s B TTRE

¢ System Module —

TMRO — Timer0 HYE% &

TMR1 — Timerl AV E

Interrupt Module
Pin Module — Fal{ir R &

S E (5% THER B (R M &)

1 MCC 2 iE

NE A" FEEXREIR(MCORRE" » R E 1 4H bR

T{E4E® & Config. Bit

Projects

MPLAB® Code Configurator Resources ma—- [=]

Project Resources

¥ System
Interrupt Module
Pin Module
System Module
¥ Peripherals
() TMRO [X]
() TMR1
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Configuration BIts

e Fosc = Internal RC @ 1MHz

e Config . Bits ZIgIjATEE 1%

|11

DX/L

Project Resources

¥ System
Interrupt Module
Pin Module

System Module

|f_:|

Cenerate

System Module

0% Easy Setup | = Registers | /& Notifications : 0

¥ INTERNAL OSCILLATOR

Oscillator Select
System Clock Select

Internal Clock

External Clock

|| PLL Enabled

Current System clock 1 MH=z

Internal oscillator block

FOSC bt

IMHz_HFINTOSC/16 bt

1 MHz

|| software PLL Enabled

o —+PLL Capable Frequency




N TimerO

MICROCHIP

e enters Delay 500mS & R ER
o TMRO El’ﬂ%ﬂﬁ?_
o BHETET > =HE 500mS
/ N
TMRO / \

ik Easy Setup /E Registers | /A Notifications : 0 \
Hardware Sett/ngs \
Enable Tmer \

imer Clofk Timer Period \

D

Enable Prescaler | 1:256 - Requested Period : 1.024 ms = 500 ms = 67.10784 s
ode: 16-bit - Actual Period : 499.712 ms
Clock pource: FOSC/4 b
Increfment On: Increment_hi_lo | =
Extgrnal Frequency : 100 kHz -/
nable Timer Interrupt
Software Settings
Callback Function Rate 0x0 x Time Period = 0 s




N Timer1

MICROCHIP

Reslers i Delay 250mS & G ET
o GAR{TEN - 5THF 250mS

\ ¥

| N

' N
| 0% EES\I Setup H = Registers ” /& Notifications ; 0 | \

— Hardw}nre Settings \

| @
o Elab!e Timer \

TirrIer Clock Timer Period \
N
Clgck Source FOSC/4 - Timer Period 32 us = 250 ms = 2.097152 s
ernal Frequency 32.768 kHz Calculated Period 250,016 ms
Prescaler 1:8 b |:] Enable Cate
Enable Synchronization )
|:| Enable GCate Toggle Gate Signal Source | 716 -
Enable Oscillator Circuit
|:| Enable Gate Single-Pulse mode Gate Polarity | low >

Enable Timer Interrupt
l:l Enable Timer Cate Interrupt

Software Settings

Callback Function Rate 0 x Time Period = 0 s

W
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e Interrupt Module HJEEE
¢ S-ETH High/Low Interrupt Vector Priority

ﬂ:‘u § jf/él‘)au,@gﬂ@wmi[? i %ﬁ{g%ﬁg
| Interrupt Module / \

0 Easy Set & Notifications : 0 \
— Interru;y( \

L
/4, Pfease remember to enable the Peripheral and GIoNterrupts in your code!

r'”m
1
|

&

Use High/Low Interrupt Vector Priority

High Priority Interrupt Vector \ Low Priority Interrupt Vector
Order | 4p Up | <L Down I Preemptive interrupt rohqa Order | 9f Up <& Down Preemptive interrupt routine
Order Module Interrupt Enabied\ Order Maodule Interrupt Enabled
1 TMRO TMRI \\ 1 TMR1 TMRI
2 Pin Module RB| L] 2 TMR1 TMRGI [ ]

Timer0 = (B 4k ch | Timerl 3% k(B 5o il




MK‘\ APP001_LCD.c

o FFHERAHY WAO2T K F3HI4KHY LCD A
JQIIDSES

o {EF MCC 2K/l AGPIO BRI 5L E
RD4 %5 LCD_RS

RD5 %5 LCD_RW

RA2 5 LCD_E

RD<3:0> %5 LCD_DATA<3:0>

vV V Y VY
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void OpenLCD (void) ;

void  WriteCmdLCD ( unsigned char) ;
void  WriteDataLCD( unsigned char) ;
void putsLCD(char*);

void  putrsLCD( const far char * ) ;
void  putcLCD( unsigned char) ;

void  puthexLCD( unsigned char ) ;

void LCD_Set_Cursor( unsigned char , unsigned char ) ;
void LCD_CMD_W Timing(void) ;

void LCD _DAT_W_Timing ( void ) ;

void LCD L Delay(void) ;

void LCD_S Delay(void) ;
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e FHEL “ MCC Pin Manager” z¢ERlfr
o I RA2 B Digital 1/0O (4% -$4)
® NTE Poﬁa\TD f;, Digital 1/0 (&% |- $4)

rRe1[ e @ 32
RE2[

10 3
VDD=H MICROCHIP 5
Vs 13 PIC18F45K22 29
RA?l 13 238
RAﬁl 14 27 |RD4ILCD_R5|CPID
RCOl 15 26 |RC.'--r
RCll 16 25 |RC6
RC2| 17 24 |RCS
RC3| 18 23 |RC4
RDDlLCD_DATAOlGPIOl 19 22 |RD3|LCD_DATA3|GPIO
RDlILCD_DATAIIGPlol 20 21 |RD2ILCD_DATA2IGPIO
| -
| B Exporr | x
Package:| FDIP40 | - | Pin No:| 3 ‘4 5 ‘6 |? ‘14‘13 33‘34|35‘36‘3?|38‘39|4D 15|16|1?‘18|23‘24|25|26 19|20‘21|22|2?‘28|29‘30
PORT AV PORT BY PORT CVY PORT DY
Module Funcrion | Direcxion J 1} 2134 |5| 6| |0 |L]l2|(3|4]|5|6|F7|0|L]l2(3|4(5]|6|FQ0|1L|2|3|4|5]|6|7F
QsC 0sC1 input a
osC 0sC2 input a
Pin Module |GPIO input BB BE s EE BB e BB R R R e B R EE R B R R B R
Fin Module |GPIO output 'hlﬂ'h'h'h'h'h'h'h'h'h'h'h'h'h'h'h'h'h'h'h'h'hﬂﬂﬂﬂﬂﬂﬂﬂ'
RESET MCLR input
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e Pin Module HJ%TE
2 H%E@Fﬁ%?%?ﬂﬁ@ |/Q HAlEN B X A
W Ese Ay Low o BElBARALE R ATIRE
o JHTHEE 1/O Kl 44%E (Custom Name)

Pin Module

S #I4G

.I—\l

| {5 Easy Setup || A\ Notifications ; 0
Selected Package : PDIP40
2 | pin Name| Module | Function| Custom Name ¥ [Start Hi...| Analog|| Output | wpU g 10C

RDS Pin Mo... |GPI0 [l cp_Rw | L]
RD4 Pin Mo... |GPIO LCD_RS i [ ]
RA2 Pin Mo... |GPIO LCD.E e [ ]
RD3 Pin Mo... |GPIO LCD_DATA3 il [ ]
RD2 Pin Mo... |GPIO LCD_DATA2 lid [ ]
RD1 Pin Mo... |GPIO LCD_DATA1L i ]
RDO Pin Mo... |GPIO LCD_DATAO e [ ]
RD7 Pin Mo... |GPIO I0_RD7 = [ ]
RD6 Pin Mo... |GPIO I0_RDE lid [ ]
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merocwe  P|C101 Lab4-1 MCC.x f2xUES

Projects 2 | MPLAB® Code Configurator Resource--- | [=]

-6 PIC101 Lab4
=& PIC101 Lab4-1 MCC

o | “Generate " 18E4

THER Y &
ZF

Makefile
MyConfig.mc3

JU.

APP0O01 LCD.C
main.c

interrupt_manager.c :

mcc.C
pin_manager.c
tmrO.c
tmrl.c

ottt 1Y

= B

. BEG=ESCENE

: LCD Module &=

= . Header Files

------ -] APPOO1_LCDuh

E} . MO Generated Files
'FEI wnterrpt_managerh
'FEI mech
'FEI pin_manager.h
) im0t
B el

E-@@ Important Files

T Makefile

- = My Config, me3
"5 Linker Files
=& Source Files

: TR \\s@ APPOD1_LCD.C
EIZI@? fE[i[_E B MCCGenerated Files
. %4 Config. > o e
. Bﬁ]ﬁzmﬁiﬂﬁ%ﬂ iE 'EI pin_manager.c
: Timer0 AYRA= E tmr0.c
=] tmrle

: Timerl BYRR=

-8 Libraries
- Loadables

=

=1
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Microcre B8 h FREYFE =R

o FHAIEIN APPO0L_LCD.c #) h #45 =%
ACERRAE - i BRIl S R

PILDY

¢ #include <xc.h> R |
> v1.34\include YN EFE =R s
¢ #include <.\include\plib\delays.h>| =*
e i | build
>~ JEHE PR AT H H PR S 1S R et
. " | dist
‘ #lﬂClUde “APPOOl_LCD.h I mcc_generated_files
ja— | nbprojec
> %% E$§E‘FE/\]E%{§§ T — API;D[jl_tLCD,C
APPOO1_LCD.h
i
MyConfig.mc3
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1. Tmamc [ B

2.

3.

S s —

=

-~

= ERESERY

1 GIEH & GIEL

// Enable high priority global interrupts
¢ INTERRUPT_GloballnterruptHighEnable(); // EiEh= B g
¢ /[ Enable low priority global interrupts.
INTERRUPT _GloballnterruptLowEnable(); /I B A5 PET

T FITEE S

=Y tmr0.c @

1Y TMRO_ISR ji=#£

i

fI_E—1T LEDO (D1) HY¥ERE -

¢ LATDO =

TEFTEE-

ILATDO

EH tmrl.c @

1Y TMR1_ ISR =

ll‘-'-l

JI_E—1T LED7 (D8) HY#HAE -

¢ LATD/ =

ILATDY;
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o IX
REL

PIC101 Lab4-1 MCC.x &5
R AR

BB T &

147,

HEKNEENE A
¢ PIC101 Lab4.x

ﬁ’@f MCC AAIIIX

AR R % R B

=

i

TP Y &

¢ PIC101 LAB4-1 MCC.x

TR Ry i
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PIC18 RIS

b

XT Standard frequency crystal oscillator 100kHz - 4MHz
HS High frequency crystal oscillator DC - 40MHz
HS+PLL High frequency crystal with 4x PLL AMHz - 10MHz
LP Low frequency crystal oscillator 5kHz - 200kHz
RC External RC oscillator DC - 4MHz
RCIO External RC oscillator, OSC2=RA6 DC - 4MHz
INTRC Internal RC oscillator Various

EC External Clock, OSC2=f /4 DC - 40MHz
ECIO External Clock, OSC2=RA6 DC - 40MHz

. T1a%%l¢%zmﬁ’%k—?§@m E{E
LP AR TAERBZ o ol R R
¢ RC or INTRC £ R AR EZH
o XT HEeE AR Z s R MR =1k
¢ HS FEF)EHRIRZESEMREL

. %LWI@EK LR E M AEETS SR
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a )

e POR: Power On Reset VDD_/:/—

¢ With MCLR tied to V,, a reset

I

rise is detected

! PWRT
e PWRT: Power Up Timer PWRT—::>||_
¢ Device is held in reset for 72ms oOST | : :l_
I

(nominal) to allow V to rise to

I
an acceptable level (after POR -« — -
Reset ' Execution
only) )

e OST: Oscillator Start-up Timer

¢ Holds device in reset for 1024
cycles to allow crystal or
resonator to stabilize in
frequency and amplitude; not
active in RC modes; used only
after POR or Wake Up from
SLEEP
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ST SLEEP 5 RGP T RE% -
A EHEE

¢ Z2MTESZBEILE

BRI 2R IR EE Hﬂi%i%x 8 (FFREEET)

B4 s 1 F (RO EREEZ)

MCU TAEE kb2 0.1JuA DL

* o6 o

A] LL{# FARATE Sleep Mode MiEE CPU BIJEZ KR

MCLR | Master Clear Pin Asserted (pulled low)

WDT | Watchdog Timer Timeout

INT INT Pin Interrupt

TMR1 | Timer 1 Interrupt (or also TMR3 on PIC18)

ADC A/D Conversion Complete Interrupt

CMP | Comparator Output Change Interrupt

CCP Input Capture Event
PORTB | PORTB Interrupt on Change

SSP Synchronous Serial Port (I 2C Mode) Start / Stop Bit Detect Interrupt

PSP Parallel Slave Port Read or Write

Moot Ty o, g | POOPSAMTE L
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Wi Watchdog Timer
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e Helps recover from software malfunction

e Uses its own free-running on-chip RC oscillator

e WDT is cleared by CLRWDT instruction

e Enabled WDT (WDTEN) cannot be disabled by software
e WDT overflow resets the chip

e Programmable timeout period: 18ms to 3.0s typical

e Operates in SLEEP; on time out, wakes up CPU

WDT Ripple Postscaler
Counter
WDTEN
SWDTEN

p WDT Timeout




N In-Circuit Serial

MICROCHIP . ™
Regi%::z’ltzrrz;ining P rog ram m I n g
o BRTEIRE VppMCLR) ffsh - T R
RETLSNRE AT AT TS PICIS | Yee | Programming Volage =15V
device HBESEERSE e T
SS
¢ ICSP Data RB6 | Clock Input
¢ |ICSP Clock RB7 | Data /O & Command Input

o O] DIRIFEMEITH TN IHVECIER
i In-System Programming
¢ Calibration Data
¢ Serialization Data

e MPLAB®ICD3 : PICKit3 » Real
ICE ZeieEir/ bRt asdl o] DL A b
ﬁ%&? PIC18 device fEgFiZ 4
{T 7. \\’:El[:

Application PCB

ICSP Connector

=

o}

g

A
IH-W— §
W— g

PIC18Fxxxx
<

RB6

RB7

Isolation

To application circuit circuits
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o B IT{FEREZEMERIIFMEER - MCU 5
HEABE B

o [HIEARTERENEEIMEIE
HEESMII BOR HYBERFR(EE A
o BOR HYH#EEEAE Sleep Mode MHYFZEHI

o
=)

o RMARYUBE - —AR(EH R BOR




£ PBOR

MICROCHIP

=emreoes  Programmable Brown Out Reset

e Configuration HJEEIH (1FESE IC IF—HF#EE)
o HEETTARA] DAE FHEEE 2K enabled / disabled

o HVUfEF]ESRERY BV o i 22 5E7H (K [H] device
& H]gE A BR[EIHYARAE) PIC18FA5K22 Ryfi:
¢ BORV<1:0>=11 } 1.9V
o 2.2V
¢ 2.5V
¢ BORV<1:0>=00 £ 2.85V
o YIF device NaxHYEERSTERBER S 75K, BILAER:
FNEBHY supervisor (MCP1xx, MCP8xx/TCM8xX,
or TC12xx)




A PBOR — Programmable Brown

MICROCHIP
Regi%:z:’lt:rrasining O u t R e S et

e Holds PICmicro ® MCU in reset until ~72ms after V. rises back above
threshold

Internal
Reset

VDD

72ms
Internal

Reset ;72m5

VDD

Internal :
Reset




A PLVD - Programmable Low

MICROCHIP

Rl Training Voltage Detect

e n0JlILEEL brown out E
B4} device HE

— Voo LVDIN

LVDCON

TR EIR .

e 16 selectable trip 2
points: é D LVDIF
¢ 1.8V upto4.5Vin 3 ~

0.1to 0.2V steps

¢ External analog
iInput

VREF

o Internal V g LVDIN
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