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e MicrochipiR B &S RIRIE, XE £ R %8-Bits, 16-Bits &
32-BitsHIMCU, FFERIMCUER Al FE B4 B IRIE B 5%,

o AEBAERANIEZES/IRESF(MPLABC, Hi-TECH C, etc.) BZ T
B (PICkit3, ICD3, Real ICE, etc..) o

s Labl DasiclQ - MPLAD IDE v8.00
e Etn Yew Drct Debugg Poganosr Jok Coafin Wandow el
i~ =] Sl SR Y| Release v EH G wmO | & EER | Checsum Oxesbe L TR TR B

B Lkl flasie] mew | 0420002 Flite Rxereieellabdl Dol abll D s o

= £ Labi Basici0mep #include <p33fxxxx.h
= 0 source Fles #include <timer.h
2] aweta e #include <adc.h>
_ ) Leounac 4 #inciude “APPOZE-3_LCM.h"
= (20 Header Fles
2 apvrets Lemh
Saokjen e
(20 tbvary Fles
(20 Liker Seript
(0 ctter Fies

ctive-high output

FOSCSEL( FNOSC_FRC & IESO_OFF |:
—P’Of}(: !’Q:;CHE?_I!!] & OSCIOFNC _(JF'F 5 IOLIWAY OFF & FCKSM_CSECM
_FICD| ICS_PGD1 & JTAGEM_OFF

FWDT| WDTPOST PS32768 & WDTPRE PR1ZE & WINDIS OFF i FWDTEN
_FPOR| FEWRT_PWR12§ & LPOL_ON & HPOL_ON & ALTIZC_OFF & BWMP

Loaded 0001 2 Bine Bxesciselabi) Desrotlabl Ba

#define TimerlTick SystemFreguency 256 ) TimerlTogg.
#define TimerlTogglesPersec 10

const unsigned char LCMStringl "dsPICI3IFIxuMCa0d";
const unsigned char LCMString2 "AD:
unsigned int VR1Value

La20, Cal |
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MIcROCHIP MPLAB X IDE

Regional Training
Centers

e M—RKNESKBMHBIRE, AIXEELRIIMCU, BEEZEE
F Ay TheEEd4F . Java Base, AILAIEE &,

A X EEICD2, ICE2000/4000, ProMATE Il, PICStart Plus.

Fde Edit View Mavigate Source Refgetor fum Debug Team Tools Window Help
bt an= L (8 [emapicon a0 - - - ~ oo | |denovzcoshsabmo Q- enrch (Cmi 17
 Praojects A m Files - Glasses Sartfoge m| ] HonDemoc m| on[5[5)
5 Gatema P24 EE-E- AR fEre S S 6 dEE
o ) Header Fies == |
4 T80 “m
. ;ﬂ Lbrary Fles 701 -
= ;m Linker s vez| -
i n‘_" Objest Fles 793  WORD GOLDwawCallback(woid)
i ot 79413 ¢ [Srtpose =]
P ) Bomd Suppert Packoge s 9% DWUED  prevIick = U; -
T8 BYTE
BYTE
static WCRD

ORJ_HEADER

__ dsPICIIFJIZUGRE04_ ) 1] 2

static DWORD previine = 0;

WORD iz )
j§7 Quick Start n Minute Videos C] Forums

B | woLema FIC24
e edor
el TSI Tn) g
@ | | M Chedmm: efiCC Af (GOLFANODIECT (1D STATICTENTL) i NULL) @ MPLAB IDE v Users - IMPORTANT & Differences from MPLAB § (%) wpLas x 1€ Forum
- Comoker Tookhan 4 m
| T €30 (w3_308) [0 Proogriam FesWher o fslyrpababa: 3053 308 o] =
|- Memor ipot E-iD Take a Tour All Tutorials >> g MPLAB X IDE Wiki

& i : !
= [ P 8192 (2x2000] bybes SEEPROM Test (Budd, Lond, ..} % | Debugoer Conssle w | REALICE = | Configuratior)
0% - - -}

A8 RAM Uned: 0 (Ox0) Free: 8192 (0x2000) @ MPLAB X IDE Beta Limitations
S8 M Reserved: Production mage Connecting o MPLAB AEAL 1cz.
=[G Flast 44030 [QwABFE) wor s Fizmwaze Juite Ve
(L) Firmmre sype.
80 Flash Used: 0 (0]} Free: 44030 (OnABFE)
B Flash Reservrd: Producson Image
=i} Resourves o
[0 Program 87 Used: 0 Free: 4 | Open Sample Project
[0 Data B9 Used: 0 Free: 3 brogramming .
Il Dl Copture BP Lt 8 Free= 4

Targer dececced
Davica 1D Hawision = 07

Programming Verify coeplete

| | Create New Project

O 5w o Desabled
<1 A% Debuy Tool Runsning
1) tnactve Connection: kel [CE: JTO7EI517
Faltisg. .. Import MPLAB Legacy Project

Targes Halued a

;:} New (Hex) Prebuilt Project

I AT MicaacHis Show On Startup % NetBeans
T
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A

Features/Speed/Trace

A

Debug/Program Tools

PICkit™ 3
Full Speed USB HID,
Run, Halt, SS,
Simple Breakpoints,
Program, Read
All of Microchip’s Flash PIC®
MCU and dsPIC DSCs

MPLAB® ICD 3
High Speed USB 2.0,
Run, Halt, SS
Software Breakpoints,
Complex
Breakpoints,
Program, Read,
All of Microchip’s Flash PIC®
MCUs and dsPIC® DSCs

MPLAB REAL ICE™ Emulator
High Speed USB2.0
Run, Halt, SS
Software Breakpoints,
Complex
Breakpoints/Triggers,
Stopwatch,
Program, Read,
Real-Time Watch,

Log, Trace,

Logic Probes,
Performance Pak
All of Microchip’s Flash PIC
MCUs and dsPIC DSCs

v

USD $69.0

USD $200.0

USD $500.0
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o X &EMicrochip 16-Bits MCURYC Compiler » ZR#EMGCC Compiler,
A FAANSI 198947 &0,

e HELLIT16-Bits MCURZI:
PIC24F(16 MIPS),PIC24H(40 MIPS),PIC24E(60 MIPS),
dsPIC33F(40 MIPS),dsPIC30F(30 MIPS),dsPIC33E(60 MIPS)

e MPLAB C30R] 45 MPLAB IDEH,

o IR{HIZZEC Functions(printf, scanf, etc..), B8 B 3\ &, & 2 1E
BEE,

e A ZMicrochipfdih, £EES.
http://www.microchip.com/c30
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et MPLAB C30 iR &~

Regional Training
Centers

e MPLAB C30fRRt =B RN A< #Y Compiler:
IE I e (Standard), f8BIAR (Lite), #F {4 WX (Evaluation) o

o IF3\hx(Standard)
NERA, A T BRm=ZEINEE X &{EL(Optimizations)BY ZH8E, A
IR AR ARAE b, & & AT LR 2> 20% 89 72 =\ 5 Z8 [ (Code Size)o

° *EF%H&( Lite) Opfimization Levels and Code Density

REMA BETEREDE B
1E 3 R HE— E’JEE,EJE?E RBTE '

40% smaller than Standard

E’JEE'EE“SIJJ Eb,/\}?ﬁﬁLeVel 15 = i
ﬂ.’;IjJ BEo E I .
o ‘MEH&(Evaluation)
FRORN,EBBEEMRWTE

)J BE,60K 1% B B & B BB AR oot ot s
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Regional Training
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e MPLAB C30IEX il (Standard) D B =EEH

e MPLAB C30 for PIC24 and dsPIC DSCs
1 A RPIC24F 5 E2dsPIC DSCs R 5
(SW006012) USD $895.0

e MPLAB C30 for dsPIC DSCs only
(SW006013) $495.0
18 A A dsPIC DSCsZ 5l

e MPLAB C30 for PIC24 only
(SW006014) USD $495.0
ERARPIC24R 5
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5% B Microchipf 15 EX S MPLAB C30MY £ 248,

e BEIXAZEREE BHALE _EH&(Standard) *EF%H&(Lite) AE{h hx
(Evaluation) B S ER —ZEE+F. MFABEEZEBEFRE
FEEI]_IO

e TER NEEZERR EREELERE MMALdr&"HE
1‘7T(Ver5|oned Directory Name),

(C:\Program F|Ies\M|croch|p\MPLABC30\vx X\) o

ERERARZER [
C:\pic30_tools\,

C:\Program Files\
Microchip\
MPLAB C30\,

S U o T RS ) ) e T
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Centers

o LZHEAINER TTMPLAB IDEFF Y TIBETRIE EProject\Set Language
Tool Location, R 2 & Microchip C30 ToolsuiteY Z E T ERIE R
B

set Langnage Tool Locations

Reqgistered Tools

Microchip C17 Toolzuite
Microchip C18 Toolzuite
= Microchip C30 Toolzuite

[=)- Executables
LIB30 Archiver [pica0-ar.exe]
MPLAB A5k 30 Azzembler [pic30-az exe)
MPLAB C30 C Compiler [pic30-goo.exe]
MPLAE LIME30 Object Linker [pic30-d.exe]
Default Search Paths & Directonies
bicrochip MPASK Toolzuite
Microchip PIC32 C-Compiler Toolzuite

Location

C:%Program Files\Microchipirmplabo30hy 3, 30 \bin'pic30-ar. exe [ Browse.

%) [coes ]
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e MPLAB C30RY 48B3 44, 7] LAZEMPLAB C30H By Zh BE
Help\Topics, B HTopicsHy 5l Ik 1 &=

« BHIZIRA

EZE
X MPLAB C30HY 48 B8 3 44,

MPLAB C30 Users Guide, MPLAB C30 Docs Index,

MPLAB C30 Librarieso,

e B AJLATEC:\Program Files\

MFLAE Help Topics

Microchip\

SKMPS GUI e ) mplabcl8 .a Ad-ob.e_Acmhat Diocument ! " k?i-ﬁji;_kcmbat Dagmﬁ%ibms_m

l I I p a C3 O VX . X C18 Compiler =) myplahe30 S0ZKE aae L1ITKE
MPLAB C18 Getting Started (Pl - i R Ssipiextin Libs

d OC S\ MPLAE C18 Users Guide B doos e e = Bpﬁ‘*ﬂﬁ HTML el T2
MPLAE C18 Libraries D dep lib

i | periph_lib MPLABASM 30 chin MPLABC30 chn
"y ry = 30 Compilsr ) ermatlb = E&%‘%aﬁ HTML Help 538 = E.P%E‘%E*J HTHL Help 3%
E _:|:I a H Bg MPLAR C30 Users Guide & examples S S
MPLAE C30 Docs Index D E’;l“de E‘PMPLABLINKBD ohm - MPLAB_ALU_PIC24_dsPIC_UG._..
MPLAE C30 Libraries g . = R 4RIFAY HTML Help f83% L‘_R i%%l;eKAé:mbat Dincumet
\ o C32 Compiler [ [ support

PIC32M Config Settings —) mplabe33

£

C32C I:Dmpller Guide (FOF] o,

BEE &EE %R0 FEEW IRO 5B
Qt=-Q ¥ Pu= ‘u___ ’&*45@‘ -
HEUED] | CAProgram FilesMicmchiptmplabe30' 3 30c\ocs

x
§| ) MFLAE C32 Suit

~ /J dsp_lib
| ) MPLAR IDE

) MPLAE IDE Cominon

v B 5E

/J periph_lib

16-Bit_Languvage_Tools_Cretting_3t...

=~ MPLAB C_Compiler PIC24_dsPI...
_ | Adobe derobat Document
nits LFHFEER

icrosoft ActiveSyme
microzft frontpage

*

| |

hfirrrsnft Miffice

Cancel ]
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MicROCHIP MPLAB C30’s Data Type

Regional Training
Centers

o EXIHEFl(Data Type)R AR EEERFEMEATILEEEEN KD
REMRIERH I, MPLAB C30X B LA T 48 & B A Bl (Data
Type):

E Y (Integer) &R H B F R B (Float) B KL 2 Bl

Type Bits  Min Max Type Bits E Min E Max M Min N Max
char, signed char 3 -128 127 float 32 -126 127 o126 2128
unsigned char 3 0 255 double® 32 -126 127 o128 2128
short, signed short 16 | -32768 | 32767 long double G4 -1022 1023 o-1022 21024
unsigned short 16 0 65535 E = Exponent

M =Mormalized (approximate)

int, signed int 16 |-32768 | 32767 * double is equivalentto long double if -fno-short-double is used.
unsigned int 16 0 65535
long, signed long 32 o3 231 _ 4
unsigned long 32 0 222 _4
long long**, signed long long** | 64 g3 782 _4
unsigned long long*#* G4 0 284 _ 4
** AMNSI-89 extension

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 11
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o % Z(variable)
SHUEENERNSEA RANETLES RLLEBHNER
BN E R IEEE (Data Memory)H,

o BHEXELTRAERLEMA,

Ex:

int X,Y ;

unsigned char ASCII_Char ;

long MyID = 0x1234 ; /| EEXIEEAYE

. ﬂﬂ%*’*%ﬁléﬁﬁ’\ﬂlﬂ EREEXPREFNFEFRHECEEA
Z N Evolatile{E8MEE
Volatile int VarForlSR;

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 12
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o '#E(Constant)
FHREEINEELZNEBEN) AAREEBIEEE NI EH O LIFRHK
ME R IEEE (Data memory)HIER G BB (Program Memory) .

o« FRURESRBMHE EXEERTEMEM,
Ex:

constintX=0,Y=1;
const long MyID =0x1234 ; // EE X IEEVE

* MPLAB C30WVFHER, MNRE T R UK BRNRER M EERERT
=88 (Program Memory)ZE &, I B Eﬁ PSVIRIZEL,

e MREBRAFHIEEFRIFIERE (Data memory), AJTEMPLAB IDE
F I 8E 3R Project\Build Options\Project Y MPLAB C3012 18&E
¥ constants-in-memory memory model,

o HMAPSVHIEEPage 32K Bytes, ALk E S E B K/NTEEHEIR
32K Byteso

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 13
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Regional Training
Centers

o F{E4FFRINEEE 1F85(Special Function Register) EBE 1S EM B 18
BA{yiit, MPLAB C304 T {EFISFR, 4 FEFEAMCUN IR
(Header File)2RTE & H A BERLE 48, W R A E %548 (Linker Script
File, *.gld)REZ EH v it

o E{FEHTISFREF, HAAFKE Alinclude) ¥t FEMCUHIIESEE (Header
File)o 45 %0:
#include <p33fj128mc804.h>
#include <p24fj256gb106.h>

. ,T\J,J’;(Header File ) WIERmm B H NYIEFTEER B EHBERTE,
R b2 Z A E S A (include)® F B & (Generic Header File),
FMPLAB C30H 2 2R & IE #E AV EEEAZ (Header File)o
#tinclude <p33fxxxx.h> // for dsPIC33
#tinclude <p24fxxxx.h> // for PIC24

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 14
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Mlc:c?cmp SFR Hg ﬁm

Regional Training
Centers

o EIBMCUZTERE (Header File)E23E #5148 (Linker Script File, *.gld)
1Y E 2, A bk o] A E 82 E CH, FHISFR, 5l 20:
TRISD= OXFFFE;
LATD = 0x0001;

e MCUIEEEE(Header File),ZSAEE T HESFRVEBERE, K
It A] LALAAS #8889 75 I SFR A BY 43 TE X, B (SFRNAMEDits. BITNAME) o
540 |
TRISDbits.TRISDO = 0;

LATDbits.LATDO = 1;

e TRISDMX TRISDbits#& & Bl [G —SFRAY L1k (3E B Linker Scriptig
E)o KL 1’ETR|SD‘ETR|SDbuts¥Tﬁ=§U$ﬁ ]S R .

e FFHNGERIERHEGENER, EREEITHEERE (Header
File) B2 45 48 (Linker Script File, *.gld) RERZEFF,

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 15
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MQHP MCU%EE (Header FiIE)

Regional Training
Centers

e p24fj256gb106.h MCUIZEEHE (Head File) N R A EX

extern volatile unsigned int LATD __ attribute_ ((__sfr_));

typedef struct tagLATDBITS
{
unsigned LATDO:1;
unsigned LATD1:1;

UnSlgned LATDZ]'I ij‘nl::e Addr | Bit15 | Bit1a™ | Bit13" | Bit12" | Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit2 Bit1 Bit 0 R:;';Ls
UnSlgned LATD31, TRISD | 0208 TRISD11 | TRISD10| TRISDY | TRISD8 | TRISD7 | TRISDG | TRISD5 | TRISD4 | TRISD3 | TRISDZ | TRISD1 | TRISDO | EFEF
. PORTD | 02DA RD11 | RDI0 | RDS RDB RD7 RD6 RD5 | RD4 RD3 RD2 | RDI RDD | swx
unSIgned LATDA4:1; LATD | 02DC LATD11 | LATDD | LATDS | LATDB | LATD7 | LATD6 | LATDS | LATD4 | LATD3 | LATD2 | LATD1 | LATDD | mmx
. oDCD | 02DE ODD11 | ODD10 | ODDY | ODD8 | ©DD7 | ODD6 | ODD5 | ©DD4 | ODD3 | ©DD2 | ©DD1 | ©DDO | 0040
UnSIgnEd LATDS]_, e —

unsigned LATD5:1;
unsigned LATA7:1;
unsigned LATAS8:1;
unsigned LATA9:1;
unsigned LATA10:1;
unsigned LATA11:1;
ILATDBITS;
extern volatile LATDBITS LATDbits __ attribute_ ((__sfr__));

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 16



%
MQHIP

Regional Training
Centers

® p24fj256gb106.gld 1

418 (Linker Script File)

TRISD = 0x2D8;
_TRISD = 0x2D8;
_TRISDbits = 0x2DS8;
PORTD = Ox2DA;
_PORTD = 0x2DA;
_PORTDbits = 0x2DA;
LATD = 0x2DC;
_LATD = 0x2DC;
_LATDbits =0x2DC;

B #5148 (Linker Script File)lWAA A 1 EX:

MEMORY

{
data(a!xr):ORIGIN = 0x800,LENGTH = 0x4000
reset:ORIGIN = OxO,LENGTH = Ox4
ivt:ORIGIN = 0x4,LENGTH = OxFC

_reserved:ORIGIN = 0x100,LENGTH = 0x04

aivt:ORIGIN = 0x104,LENGTH = OxFC
program(xr):ORIGIN = 0x200,LENGTH = Ox2A9F6

o EFEHE (Linker Script File)®BR |,

TEBSFRIMIUIN BEE |
B, |

TEREENGCIERE

{7 &, E & [6] Z(Reset Vector),
RETmERNVUSE,

(PEIR BRSNS FFHETRA)

__IVT_BASE :

LONG( DEFINED(
ABSOLUTE(__
ABSOLUTE(

__ReservedTrap0) ?
ReservedTrap0):
__Defaultinterrupt));

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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B 1 (Attribute)

e Attribute;s2MPLAB C30MVfREE F. Attribute Al HRIEEE &I

HEBNEEBME,

BEENERERE

EENES AT
T AR TS B TRV R E

o Attributefy

LAZ:ZMPLAB C30/Y :

User Guideo

an-

REMRFR SRR

B 35, 45 E it

2.3.1

The compiler keyword

AR E TR

Specifying Attributes of Variables

_attribute  allows you to specify special attributes of

variables or structure fields. This keyword is followed by an attribute specification inside
double parentheses. The following attributes are currently supported for variables:

+ address (addr)
aligned (alignment)
boot
deprecated

« fillupper
far

mode (mode)
* near

+ noload

+ page

+ packed

+ persistent

. ¢ rse (alignment)

("section-name *

2.3.2

In the compiler, you declare certain things about functions called in your program which
help the compiler optimize function calls and check your code more carefully.

Specifying Attributes of Functions

The keyword __attribute _ allows you to specify special attributes when making a
declaration. This keyword is followed by an attribute specification inside double

parentheses. The following attributes are currently supported for functions
* address (addr)
*« alias ("target")
au:c-_ps'v,
* boot

= const

no_auto_psv

* deprecated
+ far
first-to-check)

* format (archetype, string-index,

« format_arg (string-index)
[ save(list) 1 I,

[

irglirgid) 1 [,
preprologue{asm) ] )

* interrupt [ (
altirg(altirgid)]

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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Regional Training

B E R B (Attribute) 5} E

Centers

e  attribute_ ((space(area)))
auto_psv:Compiler managed PSV
psv:User managed PSV

xmemory:X Data memory

ymemory:Y Data memory
eedata:EEPROM memory

dma:DMA memory

eds:Extended Data memory

__attribute__ ( ( parameter))
aligned( ):Start align boundary
reverse( ):End align boundary
near:Near data (First 8K Bytes)

far:Far Data(64K Bytes)

address( ):Start address
persistent:Uninitialized on warm reset

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite
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B E R B (Attribute) 5} E

Regional Training
Centers

e Example:
Z HETEEEPROM[E 15

inta __attribute_ ((space( eedata)));

Z HETE B HI8K BytesHY [E 15

intb __attribute_ ( near);

 HE1E & B 5B B8 0x 100089 1 B
int c__attribute_ ( ( address( 0x1000) ) );

¥ P 32 R R S i R B
intd __attribute_ ((aligned(32)));

o B attribute FYE ZFR AR E I, &

GuideZE2EMEREA,

BS% 22 & MPLAB C30 Users

© 2008 Microchip Technology Incorporated. All Rights Reserved.
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Regional Training
Centers

e  attribute_ ((address()))
__attribute_ ((interrupt, auto psv))

e Example:
ZHFERE I FCERE0x 1000 L B
void function( void ) __ attribute_ ( ( address( 0x1000 ) ) )
{

}
¥ Efunction BADC1HY P BT IR #EB =X,

void _ADClInterrupt( ( void ) __ attribute_ ( (interrupt,
auto _psv))

{
}

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2013 Summer Elite Slide 21
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