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MICROCHIP Llenwu

MASTERs 2012

e [loka3aTtb otnnuusa ot MPLAB® IDE 8

e HacTpouTb MHCTPYMEHTbI U KOMMUIATOPLI
e Co3paTb U KOHBEpPTUPOBAaTb NMPOEKTbI

e Pabota c HOBbIMU PYHKLUMAMM NpPOEKTa

o COopka, nporpammupoBaHue, U oTnagka
NPOEKTOB

e Pabota c HOBbIM pefakTopom

e HoBble MHCTPYMEHTbI HaBUrayuum
e HacTtpouka uHtepeunca

e HoBasa dpyHKUMOHANLHOCTb

sm— — < _




M“\ MASTERS =072

MASTERSConference |IIIIIIIIIIIIIIIIII||IIIIIIII||IIIIIIII||IIIIIIII||IIIlIIIIIIIIIIIIII||lIII

Rationale

3a4yeM YTO-TO MEeHATL?

e ——— —— e —————— Do —— S——
©-2012 Microchip-Technology Incorporated.-All- Rights-Reserved: = 1601 MPL




e Rationale
MASTERs 2012 Why make a completely new MPLAB® IDE?

e MPLAB IDE 6-8 B naHHbIX MOMEHT
ncyepnana ceos.

e HexBaTka coBpeMeHHbIX YyHKUMn B IDE
HoBbIN PYHKLIUWN CNOXHO 000aBUTL
CnoxHo pacwupgaemas IDE

Lacking some infrastructure for advanced
high-level language development

e OrpaHunyeHa nog Windows




e Rationale
MASTERs 2012 Mouemy NetBeans IDE?

e HoBasa nnaTtdopma npegocTaBnser.
e IDE npoBepeHHY0 BpeMeHEM

o CoBpemeHHyto IDE ¢ HoOBEULLMMU
doyHKUMAMUK

e XOPpOLUO AOKYMEHTUPOBAHHYHO,
pacLUIMpaAEeMyo apxXUTeKTypy

e boraTtbl oyHKUMOHan

o PaspaboTaHHYylo C NoaaepXKou A3bIKOB
BbICOKOro ypoBH4 IDE

° Pa60TaeTnon Windows, Mac 1 Linux

Slide
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e Rationale
MASTERs 2012 Mouemy NetBeans IDE?

e HoBada nnatdopma npeaocrtaBnser .
e boraTyto akocuctemy nnarmHoB

e PaspaboTky ana PC n BcTpanBaeMbix
cuctem n3 ogHou IDE

o ®annoByo CTPYKTYPY He 3aBUCALLYIO OT
IDE

e MHOro HoBbIX OCODEHHOCTEN, HE
noctynHbix B MPLAB® IDE




i MASTERS o7z

ence for embedded controf &W)%

OcHoBHbIe OTnnuusa

KpaTkum o630p Hanbornee 3Ha4YNMbIX
nameHeHum ot MPLAB® IDE 8




et OcHoBHblIe OTnn4us
MASTERS 2012 OpaunBepa USB

MPLAB® IDE 8

m BHyTpucxemHblie amynatopsl ICD n MPLAB REAL
ICE™ucnonb3yroT nponpueTapHbie gpanBepa

m [lporpammaTtop/oTtnaauuk PICKit™ucnonb3ayer
cTaHpapTHbIN HID driver

EI -\} MicrochipTools
« Microchip 'MPLAB REAL ICE'

MPLAB X IDE

m BHyTpucxemHble amynartopsbl ICDs and MPLAB
REAL ICE™ ucnonb3yrT open source drivers
s WinUSB ana Windows EI \} MicrochipTools
m LibUSB ans Mac v Linux ~ Microchip WinUSB Device

m [lporpammaTtop/oTnag4mk PICklt McnonbsyeT
cTaHpapTHbIN HID driver




MICROCHIP

CHOBHbIE UTJIN4YUA

© 2012 Microchip Technology Inc

MASTERs 2012

OpanBepa USB

e USB Driver Switcher Utility

e [lo3BongeT ncnonb3osatb MPLAB® IDE 8.x u
MPLAB X IDE Ha ogHOM KOMMNbOTEPE

o OTnaguvuk OoJKeH ObITb NOOKITHOYEH

r—Tool Group Driver Selection

Tool Group and Action: Group Driver Selection to be Applied:

. MPLAE 8 MPLABX Do Mot Ch
ICD3 : No Change HAnES e
PM3 : No Change o~ o s
PIC32 5K : No Change

Apply Al |

Close

Make sure that the tool you want to switch is plugged into your system,

MPDDSwitche4, v1,02,00

’o)
orporated. Al Rights Reserved: 1601 MPL




MICROCHIP OcHoBHbIe OTnnyuns
SAGTERs 2013 USB KommyHukaumsa ¢ Otnagumkamm

MPLAB® IDE 8

CBA3b ycTaHaBNMBaeTCH Npu BbiOOpe oTnaguvka,
WM NpPU OTKPbLITUU NMPOEKTa, rae oTnaa4vumkK yxe
BblIOpaH

CBsA3b paspbiBaetcsa koraa MPLAB IDE 3aKkpbIT
OTnapuuk ecez2da Ha cesi3u Nnoka BbiOpaH

ceccumm

CBA3b pa3pbiBaeTCA Korga ceaHc oTnaaku
npekpaLweH

OTnag4yuk He Ha cesi3u NOKa He TpebyeTcs




MICROCHIP
MASTERs 2012

e OOHOBRNEHue
COCTOSAAHUSA
oTnagumkKa BHe
ceccum

o BbiGepuTte B rnmaBHOM
MEHIO:
Windows »Dashboard

9 Haxmute Ha
UKOHKY
OOHOBNEeHUs

© 2012 Microchip Technology Incorporated.-Alt Rights Reserved: -

CHOBHbIe OTnnumna
USB KommyHukaumsa ¢ Otnagumkammu

: Lab1 - Dashboard

4l 2 |: main() - Navigator

—)

W&
€2
¢
o

% Lab1

EI@ Device
g PIC24F1128GA010

‘- 8 Checksum: 0xFBCC

= Compiler Toolchain

¢ L. €30 (v3_31) [C:Program Files (x86)Microchip\mplabe30 w3, 311bin]

Elﬁ Memary

=53 RAM 8192 (0x2000) bytes

: 0%

E—]ﬂ Resources
-~ Program BP Used; 0 Free: 4
- Data BP Used: O Free: 4
- Data Capture BP Used: 0 Free: 4
- 5w BP: Disabled
=¥ Debug Tool
0 Inactive Connection: Real ICE: JITO72093517
E}ﬁ Versions
= Firmware Suite Version: 01,27.04
- FPGA Version: 02,02, 20
.= Algorithm Plugin Version: 01.15.05
—-=C 05 Version: 01, 14,22
=D voltages
== REAL ICE VPP 3.2798
== REAL ICE VDD: 3.401&6
=i Target VvDD: 3.285625
=D Device Identification
L= Device Id: 4040000
..miC Device Id Revision: 3002

: 0O
1601 MPL
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MICROCHIP OcHoBHbIe OTnnyuns
MASTERS 2012 NMpoekTbl U Paboyee lNMpocTpaHCTBO

MPLAB® IDE 8

m [lpoeKT coaepxurT.

m  OCHOBHble HACTPOWKK NpoekKTa, dannbl N Nanku NPoekTa,
TEKyLWMN MUKPOKOHTPONNEP

m Pabou4ee nNpocTpaHCTBO COAEPXKMUT:

m  OTKpbITble NPOEKTbI, PACMONOXEHNE OKOH, KOMMUIIATOPbI U
OTNag4nKu

MPLAB X IDE

m [lpoeKkT copepxuT .
m Bcé — HeT HeobxogmmocTn B paboyem npocTpaHcTBE

m [pynnbl NpoOeKToB:

m [lepeyeHb NPoOeEKTOB, ANS YNPOLLEHNS OTKPbITUSA CBA3AHHbIX
BMECTE NPOEKTOB




OcHoBHbIe OTnnuuma
MASTERs 2012 ®Paunbl NMpoektoB U CTPYKTYpbLI

MICROCHIP

MPLAB® IDE 8

N npoeKTbl n pa6o~me NMPOCTpPpaHCTBA
npeactaBJsieHbl MHAUBUMAYaJlibHbIMU cbafimaMM,
OTKpbiBawLwinecs ABOUHbIM LLEeNTYKOM MbILUMU:

m *.mcp (NpoekKT)
®  *.mcw (pabo4yee NpoCTPaHCTBO)

MPLAB X IDE

m [lpoekTbl npeacraBneHbl cneundunyecKkon
anpektopuen, cogepxawen XML cdannbi

m Het dpanna, ona sanycka npoekrta
m [lpoeKkT pgomxeH ObITb OTKPLIT U3 IDE




MICROCHIP
MASTERs 2012

OcHOBHble OTNNYMA
®Paunbl NMpoektoB U CTPYKTYpbLI

m ABTomatnyeckm CreHepupoBaHHaa Ctpyktypa lNpoekTa

Local Disk (C:)

I mTT

D TLS0999 <«¢== Project Location (Bblibop nonb3oBartens)
( @ Labl <=—= Project Folder - Source Files (*.c, *.h) €= Co34aHbl C NPOEKTOM

@ build
@ default
EI debug
EI production
@ dist
@ default
EI debug

E] production

} Intermediate Files (*.0, *.0.d)

} Output Files (*.elf, *.hex)

Co3pnaHo MPLAB® IDE

Ej nbproject

@ private

—

} Project Settings / Configuration

)

OTO NMA NpoekTa

(CywecTtBytlouiasa nanka
MCNONb3YyeTCs, ECNN UMS
OQMHaKOBOE)

} Co3paaHbl Npu nepBowU
coopke

- Co3aaHbl C NPOEKTOM

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.

1601 MPL
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MICROCHIP OcHoBHbIe OTNNuKA
MASTERS 2012 Project Based IDE

MPLAB® IDE 8

= He BCceM 3apgavyam Tpe6yeTc;| NMPOEeKT:
m WAmnopt Hex ®anna
m bbicTpasa Coopka

MPLAB X IDE

m Bce 3apgauun Tpeﬁyl-OT co3gaHue npoekKTa.
m Amnopt Hex ®@anna » CosgaHue “Prebuilt” npoekTa
m bbicTpaa Coopka — He Bo3amoxHa u3 IDE

= R e R = —
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL




N OCHVOBHbIe Oanm;l_
MASTERs 2012 HacTtpouku Debug/Release Build

MPLAB® IDE 8

m Debug/Release cnucok pomkeH ObITb BblIOpaH AnsA
HY>XHOro Turna coopku

Debuq |*~'*
Release __|J
Debug ¥ Build All

MPLAB X IDE
m Debug/Release BbIOMpaeTca KHONMKOU COOpPKMU

'F Build (Make) Program Target

Release
 @iClean and Build (Build All)

Debug | B Debug Run Project

 —— o D
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL




MICROCHIP

MASTERs 2012

MPLAB® IDE 8 MPLAB X IDE

OcHoBHbIe OTnNnuusa

7~

Make
(Menu: Project » Make)
Cobupaet cannbl, KOTOpblE

X

Build Project
Cobupaet annbl, KOTOpblE
N3MEHUNUCH C NMPOLLSIOro

\,

(Menu: Project b Build All)
Cobupaet Bce dhannbl, B HE
3aBUCUMOCTU OT TOro
N3MEHUNNCb OHU UM HET.

N3MEHUJTNCb C NMpoLJioro paasa.
pasa.
Build All @ Clean and Build Project

CobupaeT Bce dpannel, B HE
3aBNUCUMOCTU OT TOrO
N3MEHUITNCb OHWU UITN HET.

e —— et — i

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.
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M OcHOBHble OTnuumna

MICROCHIP
MASTERs 2012 PaboTta c oTnNaag4YnKom
MPLAB® IDE 8 MPLAB X IDE
pebug v Debug Mode E} Debug Project
 Debug Mode
@ Make e Make
* Program Target Device
D‘ Program Target Device . Reset
* Run (optional)
@' Reset
D Run
O6bIYHO HEeT HeobxoauMOCTH
HaXumaTtb KHonky "Build"
unun "Clean and Build" nepen
OTNnaaKom.

O

©2012 Microchip Technology Incorpor: tedﬂMI—Rght s Reserved. - 1601 MPL




MASTERSs 2012 Pa6oTa c lNporpammaTtopom
MPLAB® IDE 8 MPLAB X IDE
Releasse v | Release Mode E@ Program Target Project

""""" » Release Mode

@ Make . Make

_ « Program Target Device
QX Program Target Device

N Optionally, kHonka Hold in Reset
3anyckaeT MUKPOKOHTpoNnep,

©e3 OTKNIYEHNS OT

nporpamMmmaropa.

O6bIYHO HEeT HeobxoauMOCTH

m HaXxumaTtb KHonky "Build"
unun "Clean and Build" nepen
NMPOLLUUBKOM.

= = e —— O =
———————©
© 2012 Microchip Technology Incorporated.-Alt Rights Reserved. . 1601 MPL




MICROCHIP
MASTERSs 2012 Legacy Tool Support

OTtnapgumku HE nogaepxuBaemblie B MPLAB® X IDE

m ICD 2 (2002) Hert nopaepku HOBbIX MUKPOKOHTPOSIIIEPOB C CEHTABPS 2010

= ICE 2000 (1998), ICE 4000 (2003)
= PRO MATE Il (1996)
= PICSTART® Plus (1997)

MPLAB X IDE — nopaepxuBaeTt

= MPLAB ICD 3 (2008), PICkit™ 3 (2008), PICkit 2 (2005)
= MPLAB REAL ICE In-Circuit Emulator (2006)

= MPLAB PM3 (2004)

= Starter Kits...




LA SN CHOBHble OTnnuus
Jo6aBneHue ®aunosB B lpoekT

MASTERs 2012

Ouanor no6aBneHus ¢bannoB B NPOEKT

Store path as:
) Auto

Look in: | . Lab1X e -
. ‘@ Relative

) Absolute

.. nbproject

=
.,;} _ | Labl.c

RecentItems | Lablh
. ibLCDLh

L libled24.x.a

-ﬂ | Makefile

Desktop

3

My Documents

@ File name:

R Files of type: | All Files

: - e
1601 MPL Slide 25
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R OcHoOBHbIe OTnnuus
MASTERs 2012 Ho6aBneHne ®annos B [1poekT

Path Storage Absolute Relative

=ENLE .= Go_up one level
. = Project directory

l' om Outside Project Directory
P . utils.c C:\com\utils.c \com\utils.c C:\com\utils.c

uses absolute

“ rOJeCt Inside Project Directory

C:\project\main.c \main.c \main.c

uses relative

Inside Project Subdirectory

C:\project\sub\fn.c Asub\fn.c Asub\fn.c

uses relative

O

1601 MPL Slide 26




¥ e CHOBHbIe OTnnuusa
MASTERs 2012 OcTaHoBKa C60pKM

o LWlenkHun Ha UKOHKY [ | YyTOObI
OCTaHOBUTb COOpPKY npexae, YeM OHa
3aKOHYUTCH.

|E Output 2 %
[2] | Lab1 (Buid, Load, ..) #2 x | REALICE x | Labl(Build, Load,..) x | Debugger Console x

u> make -f nbproject/Makefile-default_mk SUBPROJECTS= _build-conf _
make[l]: Entering directory “C:z/MIT/TL5093%5/Lakbl X"

make -f nbproject/Makefile-default mk dist/default/debug/Lakl _X_debug.elf

make[Z]: Entering directory “C:/MIT/TL5093%5/Lakbl X"

make[Z]: "dist/default/debug/Labl _¥X_debug.elf' i3 up to date.

make[Z]: Leaving directory "C:/MIT/TL50593%/Lakbl X"

make[l]: Leaving directory "C:/MIT/TL505993%/Lakbl X"

BUILD SUCCESSFUL (total time: 10Zms)
Loading C-/MIT/TL509%5%59,/Lakl X /dist/default/debug,/Labl X _debug.elf__.
Loading completed

1601 MPL



Yo OcHoBHbIe OTnnumnsa
MASTERS 2012 GOtChaS — for NOW...

o Ecnun obpalieHune kK channam noetr
Yyepe3 AUPEeKTUBY #includes, HO OHMU
He Oo0aBrieHbl B NMPOEKT, KOMMaHAa
make He onpenennMT U3MEeHeHUA 3TUX
dannos., TaKk 4yto Clean and Build
AOJMKHa ObITb BbINOJIHEHA Nepen
Debug vnu Program




WA OcHoBHbIe OTnnuus
MASTERs 2012 Gotchas — platform related errors

e lMpun ykazaHmn nytm HeobXx0a4UMO

ucnonb3oBaTtb '/' BMecTO '\':
#include "Graphics/Graphics.h"

e '['paboTaeT Ha Bcex OC, Bkntovaa Windows
o '\' pabotaet TOJIbKO Ha Windows

e Komnunartop Linux He MOXeT HauTu dannol,
ecnu ncrnons3osathb '\

e LinuX — 4YyBCTBUTESIbHbIN K PEerucTpy

e #include <p24£j128ga010.h> He OyaeT
paboTaTtb, ecnu nma danna Ha camom gene
p24FJ128GA010.h

1601 MPL




MICROCHIP
MASTERs 2012

IDE Layout

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

IPC:OKO || ||dcn ov z c oab sab IPO ”

: Projects @ = i Files |: Classes

StartPage = | @ MainDemo.c H|

=--[@ GOLDemo PIC24

Library Files
Linker Files
Object Files

Board Support Package
Common
Display Driver
Graphics
ChineseFonts.c
CustomControlDemo.c
MainDemo.c
Monofont.c
Pictures C30.c

@ sideButtons.c

BB-E-ATFEFe

: Navigator : GOLDemo_PIC24 - Dashboard < &

%4 GOLDemo_PIC24

B--@ Device

g PIC24F1128GA010
44 Checksum: 0xFaCC
= Dﬂa Compiler Toolchain

- Memory
-5 RAM 8192 (0x%2000) bytes
0%
RAM Used: 0 {(0x0) Free: 8192 (0x2000)
RAM Reserved: Production Image
(= Flash 44030 (0xABFE) words
; 0%
Flash Used: 0 (0x0) Free: 44030 (0xABFE)
Flash Reserved: Production Image
« Resources
O Program BP Used: 0 Free: 4
-0 Data BP Used: 0 Free: 4
O Data Capture BP Used: 0 Free: 4
-0 5w BP: Disabled
[ #§ Debug Tool
ﬂ Inactive Connection: Real ICE: JIT072093517

=8

790
751
792 -
783
754
785
796
797
758
799
&00
801
aoz2

WCRD GOLDrawCallback (wvoid)
H ¢

DWCRD
BYTE
BYTE
static WORD
CBJ_HEADER
SLIDER
LISTBOX

ue of

B

static prevlick = 0;
direction 1;

arrowPos = 0:

keeps previous val
direction =

=tatic
static
wDelay = 40;
*pOb3 NULL;
*p51ld;

*pLb;

used to change text in
pdating date

updating date

#if !(defined(_ dsPIC33FJ128GP204_ )
04
805
206
&07
a0g
&09

static DWORD
WCRD

prevlime 0; keeps previous value of

i

check first of the objects for the time display is already created.
if (GOLFindCbject (ID STATICTEXT1) NULL) {
LI}

<

|| defined(_  PIC24HJ128GP504 )| |defined (GFX

tick
ogress bar
1 for

Wind
and time
and time

PICTAIL LCC))

time tick

: Qutput

SEEPROM_Test (Build, Load, ...) = |De|:mggerConsole x | REALICE = |ConﬁguaﬁonLoadthnor x|

Connecting to MELAB REAL. ICE. . _
-01.26.52
PIC18F

Firmware Suite Version

Firmware type

Target detacted

Device ID Rewvision 0x7

Programming. . .
Programming/Verify complete

Bunning

Halting...
Target Halted

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.




¥ MASTERS o7z

Kak nepekntountb USB gpanBepa

[NepekntoyeHne apanBepoB Mexay
MPLAB® IDE 8 u MPLAB X IDE

(Tonbko Windows)




MASTERs 2012

o NMoaknounte OTNnagumk
m YyTO-TO AenaThb:

Mpexae, yem

Noakniounte MPLAB®
REAL ICE™
BHYTPUCXEMHbIU
otnagyuk vnu MPLAB
ICD B USB nopTt Bawero
PC.

OpanBep He MOXeT
ObITb NEepeKksIt4Y€eH A0
TeX Nop noka oTnagumk
He NOAKMIOYEH U
ApanBep He 3arpyxeH.

MICROCHIP KaK nep

eKIMMIO4YUTDb

1601 MPL

USB apaitepa



*\

MASTERs 2012

mcnacee Kak neeKmowa USB ppauBepa

Bbibepun n3 Windows / Start
menu:

» All Programs / Programs
» Microchip

» MPLAB® X IDE

» MPLAB Driver Switcher

)

, Games

J gedit

, GIMP

J Luxology

| Maintenance
 Microchip

7 Microchip Application Solutions Use
@ Readme for MAL +v2010-10-19
J Graphics Library v2.11
, MCHPFSUSE v2.8
, MDD File System v1.2.7
, MiWi(TM) DEv3.1.4
, MPLAB C32
, MPLAB X IDE
. MPLAE driver switcher
B MPLAB X IDE betas
& Uninstall MPLAB X IDE beta5
, mTouchCap Library v1.21
J Smart Card Library v1.02
, TCPIP Stack v5.31

, Microsoft Office
, MotionArtist 3.0

Documents
Pictures

Music

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support

Shutdown | F |

1601 MPL
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mcrocwe  Kak nepeknountb USB apanBepa

MASTERs 2012

9 Bbi6epu oTnagymk U cMeHu gpavBep

e OTtnagyuk

@ BbiGpaHHbIN
apaneep

G [MNooTBepanTb
[ Apply Al |

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.

MPLAEB Device Driver Sw

—Tool Group Driver Selection

Tool Group and Action: Group Driver Selection to be Applied:

Real ICE  : Setup for X
MFLAE 8 MPLABX Do Mot Ch
1CD3 : Mo Change EURSEIEE

FM3 : No Change
PIC32 5K A MNo Change £ 2 L

Apply All I

Close

Make sure the toal you want to switch is plugged into

MPDDSwitch6 @ w1.02,00

1601 MPL
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mcrocwe  Kak nepeknountb USB apanBepa

MASTERs 2012

0 CmeHa 3akoH4YeHa

MoXeT 3aHATb HEKOTOPOE
BpeMS, AN UBMEHEHUN.

7 —Tool Group Driver Selection
KO r'D'a ﬂpa VI Bep ycne Lu HO Tool Group and Action: Group Driver Selection to be Applied:
CMEHEH , Bbl OJIXXHbI S h MPLABS  MPLABX Do Not Change
BMAeTb NO error B OKHe PICR2K £ No Change c 3 c i

BblBOAA.

Make sure that the tool you want to switch is plugged into your system.

Real ICE driver being setup for MPLAB X. Please wait (this may take several minutes)...
No error

— — ~ — O
—_— 0
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL 50



MICROCHIP How to maximize the editor

MASTERs 2012

e

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

FEES D@ aeJTHPQRTRH

revonsz | [pcmovecomsrn]| [l o (OI’ double click on the tab
iProjects 41 % |; Files : Classes StartPage | Labic x| || . . .
=& es 8 aesEees aues uate =" you wish to |||aX|||||Ze)
E-(g7) Header Files J -~ a5
i@ LabLh = 2
------ 13 ibLcD.h a
- Library Fies N =l
L lbled24.xa R
o o 5 reated on Januar 2011, 11:39
: LabA.h - Havigator : Lab1 - Project Envi... I % :
23 [% Lab1 N o
é¢Dwm — a #include "Labl.h" N
& G PIC29F1128GA010 g [PC: 0x522 || ” DC n ov z C oab sab TPD || ;|Qv|Search (Ctrl+1)
. 38 Chedesum: 0x0 10|  int count = 0x50; :
%" Compiler Toolchain 11| void delay(woid): - o5 |
----- F €30 (v3.25) [C:\Program Fies (x86)Microch 12 g | StartPage = Labl.c =
@ 5 tee matnvesa) R -8 0S5Ee e o
=G Ram 140 ¢ £ =
1% J 3 15 [Erchicecturs Specific Tnitializa{l| & f*
RAM Used: 88 (1.1%) of 8132 bytes i
RAM Reserved: 80 bytes = i}
4 Flsh 1 lodTnit(): L
% : Watches J: output [l &
{F Flash Used: 2412 (1.8%) of 132084 byt REALICE x !
Lab1 (Build, Load, ...) x | Debugger Cansol =
i Flash Reserved: None Liab1 (Buid, Load, ) x | ereensoe W =
-4} Resources L4 Connecting to MPLAR REAL ICE. .. —
0 8P Available: 4 Firmeare Suite Version.....01.26.56
O 8P used:0 FLImWETE TYDE..xweeeonnnnn 4sEIC33E/Z4F/24H =
----- [0 5W BP: Supported o " . I
M - = Target desected g2 #include "Labl.h"
Device ID Revision = 0x3002 =

int count = 0x50;
woid delay(wvoid);

int main (void)
145 ¢
15| |Arc'nit,ect,'.1re Specific Initialization

Other open windows/tabs are s

placed on new side bar and = oz,
bottom bar. Hover over them to Bl rcamcoma, o
have them temporarily "pop up". 3| raTzEp - oxooio;

[E] Classes

E Files

@ Projects

31 TRISLED = 0xFFO00;
32 while (1)
33 {

H ) Output 7 Watches

© 2012 Microchip Technology- Incorporated. Al Rights Reserved. 1601 MPL




i MASTERS o7z

O630p

KpaTkum 0630p BO3MOXHOCTEU W
komnoHeHToB MPLAB® X IDE




MICROCHIP

paTkun O630p

MASTERS 2022 OcHoBHble KHonku Ha lNMaHenu ynpaBneHuns

PEES DE e T B R Q6 oo | [xnovzcasmom] [Qrisers @i

'ﬁ New File @ Hold in Reset
'ﬁ New Project ? Build

Open Project r@ Rebuild (Clean and Build)
% Save All E& Program Target
@ Undo Ef Read Target
@ Redo EE Debug (Build, Program, Run)
default v; ’ ”F‘C: Ox0 | ‘ denovze “ Q.- | Search (Ctrl+1)
Project Program Counter and Quick Search
Configuration Status Bits

i —_ S —_i— ——— .
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MICROCHIP KpaTKV":;I O63Op
MASTERSs 2012 KoHdurypauus lNpoekTta

o O,qVIH NMPOEKT MOXeT UMeTb HECKOJIbLKO
KOH(Urypauumm ¢ ogHMM KOOOM:
e Pa3sHble MUKPOKOHTPOSEpPH.I
e Pa3Hble oTnagymku
e Pa3sHble HacTPOWKU KOMMUNATOPOB
e ABCOMOTHO BCE HACTPOMKU, MOTYT DObITb pasHbIMU

o KoHdurypauusa moxeT ObITb ObICTPO BbiOpaHa
U3 CMNUCKa Ha NaHesIu MHCTPYMEHTOB:

'S |ab1 - MPLAB ¥ IDE v1.0

File Edit View Mavigate Source Refactor Run Debug Team Tools

'E E 0 (] © |Labl: Cheap_Version ?
' ' Lab1 : Cheap_Version
Lab1 : Expensive_Version, !
Customize. ..

: Projects 4l 2 |: Files

1601 MPL




MICROCHIP
MASTERs 2012

paTkun O630p

Co3paHue KoHdurypauum

B okHe Project Properties,
Ha)kaTb Ha kKHoNKy Manage
Configurations...

© 2012 Microchip Tec ogy Incorporated: Al Rights Reserved:

Categories: Configuration
@ General

E| PO o [default] Family: _ Device: _ Supported Debug Header:
i ® RealICE Al Families « | |PIC24F1125GA010 v | [[] AC162065/AC244022

Hardware Tool: Compiler Toolchain:
B | Hardware Tools Compiler Toolchains
-0 PICKit3 [-HI-TECH PICC18
9 pic30d -2 PM3 [-C24

-~ Simulator --rnpasm
00 PICKiE2 [-ASM30
00 1CD 3 [#-CCS € Compiler
£J-@o Real ICE [4]-dsPIC

[#-HI-TECH PICC32
00 ICD 2 5.
=) || Microchip Starter Kits 130 (v3.25) |
@ SKDE 33 AUDIO HI-TECH PICC18-5TD
[#-PICBASIC PRO™
€32
[#-HI-TECH PICC
18
[#-HI-TECH DSPICC

@ SKDE PIC24H SENSOR.
|, Other Tools
L3 On Board Debug

*Tip: double dick on serial number (SN) to use a friendly name {FN) instead.
Manage Configurations. ..

[ OK ][ Cancel ][ Apply ][ Help
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MICROCHIP

MASTERs 2012

e Co3aaHve unum AyninkKaumna HactTpoek

Co3naHue HoBOM
KOHurypauum Tpebyet
NPaKTUYECKN CTONMBLKO Xe
LLIaroB, CKOSIbKO U co3gaHune
HOBOrO NPOEKTA.
Adynnukauns cosgaer
KONUIO BblGpaHHOM
KOH(pUrypaumm, KOTopyro
MOXHO U3MEHSTb.

PATKUN 30D
Co3paHue KoHdurypauum

Configurations:

Expensive_Version (active) -

Down

Set Active

- — — ~
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.

1601 MPL
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MICROCHIP
MASTERs 2012

KpaTkumn
Co3paHue KoHdurypauum

0630p

Makpochl npegnpoueccopa
NCMONb3YyHTCA C
anpektneamu #ifdef, ang

onpenernieHns y4acTkoB
Koga, KoTopbiv byaet
KOMMNUNMpoBaTbLCA Nnpu
OaHHOW KOHMUrypaumu.

Buibepute BKknagky
KOMNUNsTopa 1 B KaTeropmn
General, pobaBbTe
Preprocessor macros

PaboTaet Takke ¢ accembnepom.

L
I
1
I
1

J

Manage Configurations. ..

pic30-goe (v3.30)

Option categories: |

Support all ANSI-standard programs

lake warnings into errors

Use 64-bit double

Wdditional warnings

0|33 OO

- @ Real ICE
=]

Manage Configurations. ..

pic30-goe (v3.30)

Option categories: | General

Support all ANSI-standard programs

lake warnings into errors

Use 64-bit double

Wdditional warnings

0 g i i i

oroinoe

CHEAP_VERSIOM

Additional options:

Option Description | Genera ted Comman d Line

OK ][ Cancel H Apply ][ Help
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MICROCHIP paTKM U 30p
MASTERS 2012 Co3paHue KoHdurypauum

) Vcnonb3osanne Makpocos MNpenpoueccopa

Aicnonb3oBaHME MakpOCOB
anga onpeneneHunst y4acTkoB
Koaa.

cnonb3ynte cnncok

5 #ifdef EXPENSIVE VERSION
KOH(pUrypauumu, ang -

lcdPutStr ("Expensive");

NnepeknioYeHns. bendif
#ifdef CHEAP VERSION
9 Lob1 - MPLAB X IDE lcdPutStr ("Cheap") ;
File Edit View MNavigate Source Refactor Run Debug Team Tools #endif
1F_u| % Eé.f_. \S‘J \Labl: Cheap_Version o/ ?
' — _Jab1: Cheap_Version
: Projects @ % |; Files -

[=N=NF

- - FO= 5 B -
—— e - —_— 0
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|

B g,

PaboTta ¢c Pegaktopom

e =y e s — e ———— ) —_—— .
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T e d00Ta C FreaakTopoMm
MASTERs 2012 OcHoBHbIe YacTtn PepgakTopa

e Maximize

OFiIeJIabs € 1ab Navigator Or Restore

Editor

7 N\
1| Primitive.h 5 | [ (=] ()

vy A
Toolbar | s // 1 - reserved for base address of EPMP CS1 -
300 4 Hf 2 - reserved for base address of EPFMP C52
301
302 union { =
303 DWCED extiAddress; // generic address E
T FLASH BYTE *progBytefddress: // for addresses in program Section =
ﬂl FLASH WORD *progWordfddress: // for addresses in program Sectilon -
306 const char *consthddress:; [/ for addresses in FLASH
307 char *ramfiddress; // for addresses in RE&M
308 ] #if defined( PICZ4F )
eGIyph -> 309 __eds  char *edslddress; // for addresses in EDS 4'-GE”-OF

Margin | 38f #==dif Stripe

3114 } LOCATICH:

312

313 WCRD width; // width of the image

314 WORD height; // height of the image

315 DWCERD paraml; // =size of the IFU compressed data
316 DWOERD paramz; // =2ize of the IPU decompressed data
317 WCRD colorDepth; // color depth of the image

318 } GFX IMAGE HEADER;

© 2012 Microchip Technology Incorporated: Al Rigfhts Reserved: — 107



aboTta c PegakTopom

MICROCHIP
MASTER: 2013 NaHenb UHCTpymMeHTOB
FE-8- QTR e S o # =¥
Last Edit — Cycle through edits <& Shift Line Left (Indent Less)
-\ Previous Edit =t Shift Line Right (Indent More)
I Next Edit o Start Macro Recording
&, Find Selection ] Stop Macro Recording
&L Find Previous Occurrence #: Comment
&7 Find Next Occurrence —= Uncomment
=5 Toggle Highlight Search @ Go to Header/Source
4 Previous Bookmark
i Next Bookmark
% Toggle Bookmark

* Next and Previous Edit buttons become active after using Navigate » Go to X...

= SO 5
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL Slide 108




MLAA 00Ta ¢ PeagakTopom

MASTERs 2012 OHnawvH MapcuHr

o PepaKkrop aHanu3mpyeT Koa npwu
BBOAE U cpa3y nomMmeyvyaeT OLUNOKK

HaBeauTe ykasatenb MbIWKW Ha 3HA4YOK AN MHopmaumm o6 owmnbke

Start Page E|E?|MainDemn.c E|E:"|Primit'we.h ﬁ| l‘_l_’JE@
BPER-8- A TTE e % e b=

2598 U — IesServe do

293 Unable to resolve identifier progByteAddress | 2ddz=ss of EEME £S5
300 addre=sz of EPMF C52
301 unexpected token: *

302 |-
303 (Alt-Enter shows hints)

g FLASH BEYTE *progBytefddress: // for addresses in program Section o [
X ™ = O _-- L = 1.1
FLASH WORD *progWordfddress: // for addresses in program Section

306 const char *ccnstﬁfess; /¢ for addresses in FLASH

OwmnbKM NnoavYEPKMBAIOTCA KPpACHbIM

— - e - — . —_——————— 0
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL




MICROCHIP

MASTERs 2013 HaBurauusa: Nonoca ownd

aboTa c PegaKTopoMm

OK

MpencraBnsietT BClo ANUHY danna

NMoka3biBaeT OTHOCUTENbLHOE NOMOXeHne
OWMOOK, NpeaynpexaeHnn un
MecTOoHaxoXaeHue BblaeneHHbIX 3IeMeHTOB

Start Page = TcudﬂScreen.c xMainDemo.c xMuncﬁ:nt.c xl |II|E]@
RE-H - QTFE &% SN 00 & 37

455
458
457
458
459
a0
ag1
462
463
454
465

LY
ag7
a8 -
455
470 (&
a71
a7z
473
a74
475
476
477

\

é Y

Color Code

[ A MpepynpexaeHus
B & Owwnbkn
[ BblaeneHo

[ Touyka octaHoBa
P © 3aknagka
P @ MpeanoxeHus
[ Heckornbko cpasy

v

// No message

pMsg-=uiEvent = EVENT_INVALID;

}

3

*
%, Monoca Owu6

pMsg-=paraml =
KnukabenbHo...

=
o
a
«
<
I
o
=
=
©
o
=
©
<
-
=
S

PORTBbits.RB1=1;
/ /ENDTEST \'—@>

CEEE S FES S LSS EELEEREEEELE L. 0 CELEEFSSEFSISFIESESSEESEESESSSSEES LS S S E S

(% ]ﬂ R Il [2]

e —
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL
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MICROCHIP

MASTERs 2012

d00Ta C reaaktTopom

ABTO 3aBepuweHue Kopa

+Space gna OoTKPbITUA CMNCKOB

Set

&ESET

SetDateTimeStr

SetLineType (1n
SecState (pObj,
SetTimeDateStr
SetFont (void*

@ [ 113 I 10 1 R

SetBevelDrawIype (Cype)

SetFontOrientation (orient)
SetLineThickness (lnThickness)

Type)
stateBits)

font) vold

3
H
]
0
m
1]
8]

oAt n RTErrT

Y T

2897
o 1

2899

2900 r

2901

28902 case

2903 i

2904 i

2905

2906 }

2907

2908 r

2909

2910 defau

2911 r

2912

2913 |- }

2914

- ~ .
: Tasks

e R R

Macro: SetBevelDrawType(type)

Owverview: This macro sets the fill bevel type to be drawn.

Input: type - is set using the following. - DRAWFULLBEVEL to draw the full shape -
DRAWTOPBEVEL to draw the upper half portion - DRAWBOTTOMBEVEL to draw the

lower half portion
Output: none

Side Effects: none

R R R R R N R R R R R R N R RN R R F TR F R F R

© 2012 Microchip Technology Incorporated. Al Rights Reserved.
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MICROCHIP

MASTERs 2012

Pa6oTa c Pegaktopom
NpocmoTp KoHTeHTa npu OTtnaake

e HaBecTu Kypcop Ha nepeMeHHYI0 Unu
peruncTp...

e Ceccusa oTnagku AOoMMKHa ObITb OTKPbITA

StartPage s |1Z|MainDemo.c s | 3] Primitve.h & | () SST25VF016.c |

BER-8-ATFEre D @ e 0L uF

3499
400
401
402
403
404
403
406
407
403
4049
410
411
412
413
414

#define FOT_MCOVE DELTA

#define POT_BUFFER_SIZE

address = (xAB0,
address = (xAB2,
address = (xAB4,
address = (xABA,
address = (xABS,
address = QxABA,

ol address = OwABC,

tempBuffer[0] = 00000
tempBuffer[1] = 0:0000
tempBuffer[2] = 00000
tempBuffer[3] = 0:0000
tempBuffer[4] = 0:0000
tempBuffer[5] = 0:0000
tempBuffer(d] = 0:0000
tempBuffer(7] = 0:0000
tempBuffer[8] = 0:0000
tempBuffer[9] = 00000

address = (xABE,

address = OxAC0,
SHORT tempﬂuifer [101]:
SHORT pDwnlLeft, pDwnTop,

pwnRight, pDwnBottom;

EID|5E)

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.
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o Pa6oTa c PegakTopom

MICROCHIP .
o HaBurauus: aeHtudgpukatopbl ¢ NMnepccbinikon

YTOoObLI YyBMAETDL

CCbln Ky: Start Page El@Lach m|%|l‘-‘lain[)emc m||'|:.E|Primitiue.h E||E|SSTZE‘UFUIE.C... EID|E3E=]
RE-E-TSFEBFfreeso n|E =8
HaBeﬂ,VlTe YKa3arTellb 1032 void UpdateRTCCDates (XCHAR *pText, LISTEOX* pLb) i A
4033 void UpdateRTCCDates (LISTEOX #*plLb)
MbILIJM HOBer 4034 El {
4035 static char wvalue;
MIDIeHTmml/IKaTOpa I/I 4036 chax ch;
3aKMUTE Ctrl igz; S "pIremfext; Field pText of struct
40345 get the selected item unSig’nEd short™ pTﬂXt
. o 4040 pltemText = LbGetSel (plbh, plbh-»pltemlist) ->pText:
I_I_l'eﬂKHMTe KHOIMNMKOW MblLUWN 4041 switch (DateltemID)
o 4042 i o
Ha CCbIJIKY, YTOObI nepenTimn 4043 default: Tw
4044
K pieKnapaL'lMM 4045 case ID EE MONTH:
40448 value = LbGetFocusltem(pllb) + 1; the sel _

4 1] |

-

- — — —C . h
/—o -
© 2012 Microchip Technology Incorporated.-Alt Rights Reserved. - 1601 MPL Slide 116



MICROCHIP
MASTERs 2012

Boigenute nobyro
CKOOKy '{' unu '}' n oHa
OyaeT aBTOMaTuU4ecKu
noacBeYeHa co cBoeu
napowmu.

——© 2012 Microchip Technology Incorporated.-Alt Rights Reserved:

PaboTta ¢ PegakTopom
HaBurauusa: ABTomatnuyeckoe BbiaeneHune CKkobokK

MapHaa ckobOKa

StartPage 2| @jlablc s |@]lblcD24h | 4[] (=]
BE-8- |ﬁ%$.l§><&> blEEuo 0& S

l% $include <p2
2 #include "1ibLC

ledInit ()
TRISA = O;
LATA = 0Ox55;
PORTE = O
while (1)

_CONFIGL (FWDTEN OFF & JIAGEN O

m

1601 MPL




MICROCHIP

MASTERs 2012

e [lepeyeHb
noeHTudpuKaToposB
B AaHHoM chaune

e [1BOMHOM LUENYOK
Ang nepexopa K
Aeknapauuu

e [lpaBbIu Wen4oK

ans
OONONMHUTENbHbIX
Onuuu.

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.

Pa6oTa c Pegaktopom

OkHo HaBurauum

: Navigator <1 2 | Lah1 iject Envlrc-nment
|_|..J' T TEET T e T T FeEEr =TT il el 1 —
-
----- &) LbChangeSel(LISTBOX™® pLb, LISTITEM* pltem)
----- #= |bClIrtsel

Lb5etsel

UL

----- &P LbCreate(WORD ID, SHORT left, SHORT top, SHORT right,
----- @ LbDelltem(LISTECX ™ pLb, LISTITEM™® pItem)

----- &) LbDelltemsList{void* pObi)
----- &P LbDraw({void* pObj)

----- #= |bGetBitmap
----- E= |hGetCount
----- &) LbGetFocusedltem(LISTBOX™ plLb)
== |bGetTtemLlist
----- @ LbGetSel(LISTBOX™ pLb, LISTITEM™ pFromItem)
#= | bGetvisibleCount
----- @ LbMsgDefault{WORD translatedMsg, woid* pObj, GOL_MSC
----- 2= | bSetBitmap
----- @ LbSetFocusedltem(LISTBOX™ pLb, SHORT index)

=

3 —|E"'x""
LE ”  0x304 H H 0ab szb P H [Q [ Search (cul-+D)
primitve.n s | [ ssT2sveoise 8 [ ® @ LstBoxh =

B R FE e R

1601 MPL

‘
snessee "EE'%‘E'E*;-E-E-E-E-E-E-EJL

Labi (uild, Load) x | LabL (Buid, Load, ...) x |Debugger Cansole x | REALICE
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MICROCHIP

MASTERs 2012

[MpaBunca anga sa3bika Cu
HaxoaaTtcsa B Tools b
Options » Editor b
Formatting. Bbibepute C
N3 cnucka.

YTOObI NPMMEHUTL NpaBuna
Ha OTKPbITLIN B peaakTope
dann, BbibepuTe B rnaBHoOe
MeHIo Source P Format

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.

OTa C reaaKkKTopom
ABTodopmaT Kopa

o GG ., W g
General Editor Fonts & Colors Keymap ClC++ Embedded  Miscellaneous

General | Formatting | Code Completion | Code Templates | Hints | Macros|

Language: 'C - ] Preview:

- = #include <Map>
Category: |Formatting Style

Qverride Global Options

soes eeans v [ memsge | PTITEE
e: | NetBeans anage
- - =l —— int number;

TS static char** cc:
nden -
¥
Classh::cc = {"a", "B", "C", "D"};:

c", D

Indent Size 4
Expand Tabs to Space
Tab Size 8 R i .

X X int method (char* text, int number) {
Statement Continuatior 8

if (text == NULL) {
Constructor Continuati 0 { )

text = "a";
Preprocessor Direct'rvt .
# at Start Line z;i:iecu

$ifdef F

Indent Caze Statement . .
Abzolute Label Indentz %dEf%ne F2
Indent Visioilty Fenait
Keep Extra Spaces |:| i:{iijﬂe c2
=) Braces Placement j

) - #endif
Namespace Decla ratln

N = label:
Class Declaration Same Ling -

Function Declaration | Same Line x| 7

Indent Namespaces

switch (number) {

case 1;

[ 0K H Cancel H Help ]

8 vrue x ot seac

File Edit View Mavigate [Source Fun Debug Team Tools Window Help

"IF_HI % Format Alt+5Shift+F

. . Remove Trailing Spaces

tProjects @ # | Files Shift Left Alt+ShiftsLeft
=-fd Labl

1601 MPL 123



MICROCHIP

MASTERs 2012

LLlabnoHsbl koga cogepxat
COKpaLlEHHOoe 0bo3Ha4eHne
ana doparMeHToB Koaa,
KOTOpbI OyAeT pacLumpeH
penakTopoMm.

LLlaBnoHbl MOryT NpUHMMaTh
3Ha4YeHuns ansa godasneHns
Nx B koA, 6e3 OBMKeHUs
KypCOpPOM.

- — — 5
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.

ota ¢ PegakTtopom

LLlabnoHbl Koaa

% | W
e
General Editor

@& B e » L

Fonts & Colars Keymap Cfc++ Embedded  Miscellaneous

| General I Formatting I Code Completion | Code Templates | Hints I Macrosl

Language: -C

Templates:

-

Abbreviation

br
ca

Expanded Text Description

break
case

{up]

continue

def

=define

df

default

Expanded Text | Description

break

Expand Template on: :Tab

[ Export ” Import

[ QK ” Cancel ” Help

1601 MPL



e PaboTta c Pepaktopom
MASTERs 2012 LLlabnoHbl Kopa: Mpumep

while Template Definition

while (${EXP default="exp"}) {

$S{selection line}${cursor}

}

Bbl HAOMpaeTe B pepakTope N HaXXumaeTte KnaBuuwy Tab:
wh

PepakTop pacwupsieT 310 B:

while (exp) ({

}

BBeauTe 3HayeHUs ANA exp U HaXmuTe knasuwy Enter. Kypcop
aBTOMaTU4YeCKN NepenaeT B 30HY MexXAay CKOOOK.

O

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL
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MICROCHIP
MASTERs 2012

OTa C
Cnucok 3agaud

eJaKTOPOM

o Co3paHue ToDo wabnoHoB

BbibpaTb n3 meHto:
Tools » Options

Buibupaem Miscellaneous
[MoTom Tasks

[lo6baBnsiem cson ToDo
LLABoH, UK NCNosb3yem

rotoBble

Haxnmaem OK korga
roTOBO

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.

2% B A B e e

General Editor Fonts & Colors Keymap ClC++ Embedded

| Appearance I Diﬁ"l Files I JavaScriptI Spellchecker | Tasks |Termina| I Versioningl

Miscellaneous

ToDo Patterns:

@todo

ToDO

FIXME

XXX

PEMDING

el

Show ToDos from comments only

[ Export |[ Import

1601 MPL
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| [ ] (b
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LA SN aboTta ¢ PegakTtopom

MASTERs 2012

9 Co3paHue KoMMeHTapueB ucnonb3ysa ToDo wabnoH

Ha4yHuTe KoMMeHTapuu ¢
ogHoro n3 ToDo wabnoHos
n3 wara oauH. locne ToDo
LLabnoHa MOXET NATH
nodon TEKCT.

— — — O
© 2012 Microchip Technology Incorporated.-Alt Rights Reserved:

Cnucok 3apau

#ifdef EXPENSIVE VERSION
lcdPutStr ("Expensive");

#endif

#ifdef CHEAP VERSION
lcdPutStr ("Cheap") ;

#endif

//TODO Translate to Spanish

lcdPutCur (1, 0);
lcdPutInt (count, DEC);
LATLED = 0x0010;
TRISLED = 0xFFO0O;

7 - R ——
1601 MPL Slide 127



MICROCHIP
MASTERs 2012

aboTta c PegakTopom

Cnucok 3apau

3 rmaBHOIMO MeHH
BblOpaTh:
Window P Tasks

OTKpoeTcst MEeHto 3aaaud

MPLAB X IDE Betabll

File Edit View MNavigate Source Run Debug Team Tools Window Help

PEHEY DE wiowe T DA B

[PC: 0x0 ” ” dcnov zcoab sab IPD ” ;| Q| Search (Cirl+1)

@ %[iFiles [:Cla. |:Ser..

StartPage = |EjLablc x|

LEE

HFlE| Aeader Fies
E}- Library Files
G-[fF Linker Files

-[iF Object Files

Source Files

E‘] Labl.c

RE-F-ATSFBfd|aexe 5|

= &

in() - Navig... | Lab1-Pro.. @

4

EI¢ Device

# PIC24F1128GA010
4 Checksum: 0x0
' Compiler Toolchain
Bﬂ" C30 (v3.30) [C:\Progra

= ﬁ Memary

=L

0%

AM Used: 0 (0.0% =

il RAM Reserved: Re
=[G Flash
= 0%
1 Flash Used: 0 (0.0%
fl Flash Reserved: Re
Resources
O BP Avaiable: 4
-0 BP Used: 0
-0 SW BP: Enabled

[=1-%§ Debug Tool

I

-

=al
32
33
34
35
36
37
38
39
40
41
42
43
44

: Qutput

lcdPutStr ("MFLAE X Lov

#endif

ledPutCur(l, 0);
lecdPutInt (count,
LATLED = 0x0010;
TRISLED = OxFF0O;
while (1) {

H

while (1)
{

Description

<no tasks: in &l UHened ) ects

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.

1601 MPL



. MASTERS o7

MASTERsConference |IIIIIIII|IIIIIIIII||IIIIIIII||IIIIIIII||III|IIII||IIIlIIIIIIIIlIIIIIIIlIII

PaboTta c lNamAaTbIo
MukpokoHTponnepa

— — — — = - 7,—0 e . C 3
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MICROCHIP

ASTERS 2012 toolbar

MPLAB® IDE8| MPLAB X IDE

End Debug Session No Equivalent
Halt / Pause 00
Run / Continue D

Function

QO

Animate » No Equivalent
Run To Cursor In Context Menu
Step Into

[¥]
Step Over [T
El

Reset

dn @ [ K2

Focus Cursor at PC No Equivalent

- - — — . . O . 0 — ~
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL Slide 132




MICROCHIP KHO 1 IdMATHU
MASTERSs 2012 Kak NnOoCMOTpPEeTb BCTPOEHHYIO NaMATb

M3 rnaBHoro MeHl.o : Watches |E1—FiIeHe~gisters '$'E|50utput
. . Address 00 02 04 05 08 0A 0OC  OE  ASCI
Bb|6epMTe' WIndOW } 0oao [ 0 33E |0000 |0000 [0000 (0000 0000 [0000 [« ->eueee wennnnns I
i 0010 0000 0000 0000 (0000 (0000 (0000 |0856 0856 |vvww.... T =
PIC Memory VIeWS } 0020 024E (0000 0000 (0000 (0000 [0000 (0000 (0304 [H.ovneen <vvvnens
0030 0000 (0000 |0000 |0000 [0000 |0000 (0000 (0000 |vveenees oneonons
[Window | Help 0040 0000 |0103 (0004 |0000 (0000 0000 [0000 0000 |--wovees wov-o---
5 Projects Ctrl+1 0050 0000 (0000 (0000 (0000 (0000 (0000 (0000 (0000 [veeeeees sevnanes
Files Ctrl+2 00&0 0000 (0000 0000 (0000 (0000 (0000 (0000 [0000 [vveenees wneenons
@l Classes Ctrl+9 0070 0000 (0000 |0000 |0000 [0000 |0000 |0000 (0000 |.veenoes 2veenon-
Favorites Ctrl+3 0080 0000 (0000 0000 (0000 (0000 (0000 (0000 [0000 [vveenees wneenons
B2 Sewices Ctrl+5 0030 0000 (0000 0000 (0000 (0000 (0000 (0000 [0000 [vveenees wneenons
fal Tasks Ctrl+6 0020 0000 (0000 4444 (4440 (4444 (0044 |4444 (0004 |....DDED DOD.LCOD..
%  Dashboard 00B0 4440 (4444 [0044 (2440 (0040 |0040 (0440 [0440 |@DOCD.ED @.@.@.Q.
Output 3 0oco 0000 (0400 [4440 (0000 (0000 |0000 (0000 (0000 |....@0.. +vuvn...
Navigating 3 00D0 0000 (0000 0000 (0000 (0000 (0000 (0000 [0000 [vveenees wneenons
Debugging v 00ED 0000 (0000 0000 (0000 (0000 (0000 (0000 [0000 [vveenees wneenons A
i ,

[~

PIC Memary Views k2 Program Mermory

Sirmulator File Registers
other W3 SFRs
Editor crl+0 B Configuration Bits
B EE Data M ion Ei
Close Window alew e ey Configuration Bits
- . . s Other Memory
Mavimize Window Shift+Ferane  §
Prograrm
File Registers
B 6 Program
bioepuTe doopmaTt =

Configuration Bits

Each of the memory view windows may be reconfigured to
display any of the supported memory types.
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KHO 11aMATU

Kak NOMHATb 3Ha4YeHue B NaMATH

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

Address 00 02 04 0s 03 (=1 ac i =) ASCII

ooaag aoag (0000 Q000 (0000 (0000 (D000 Q000 (0000 |eeasenna ...[a,
0010 aooag (0000 Q000 0000 (0000 (0000 Q000 (0000 |eeawenaa =
o020 aoag (0000 Q000 (0000 (0000 (D000 Q000 (0000 |eeasenna o
0030 aooag (0000 Q000 0000 (0000 (0000 Q000 (0000 |eeawenaa o
o040 aoag (0000 Q000 (0000 (0000 (D000 Q000 (0000 |eeasenna o
0050 aooag (0000 Q000 0000 (0000 (0000 Q000 (0000 |eeawenaa o
o0& aoag (0000 Q000 (0000 (0000 (D000 Q000 (0000 |eeasenna o
oo7ao 0000 (OO0 |0 | b | — —
ooaao aoag (0000 Q000 (0000 (0000 (D000 Q000 (0000 |eeasenna o
o040 aooag (0000 Q000 0000 (0000 (0000 Q000 (0000 |eeawenaa o
o040 aoag (0000 Q000 (0000 (0000 (D000 Q000 (0000 |eeasenna o
0o0Bao aooag (0000 Q000 0000 (0000 (0000 Q000 (0000 |eeawenaa o
oocao aoag (0000 Q000 (0000 (0000 (D000 Q000 (0000 |eeasenna ...[ﬂ
£ | 1 | [l]

Memory | File Registers W Format |[Hex |*-*

1601 MPL

[1BonHOM
LLIEeNT4YOK Ha
AYEUKY U
BBECTU HOBbIE
NaHHble —
Enter, koroa
3aKOH4YUTE

© 2012 Microchip Technology Incorporated. All Rights Reserved.
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TN, OkHo NMamaTwn

MASTER:s 2012 Kak 3anonHuTb NnamMAaThb

o MpaBbIN Wen4YoK Ha |

Ox0000|

OKHO C NaMATBHO U N
BblﬁpaTb Fl” . ] Keep Address Range
Memory...

e BBectu cTapTOoBbLIN
N KOHEYHbIN
agpeca.

[ OK ] [ Cancel




MASTERs 2012

';‘,jgiﬂ,,, ETEK !bI3OBOB

Kak NMocmoTpetb Ctek BbizoBOB

e Window P Debugging » Call Stack

-Call Graph | - Qutput

| - Tasks
Mame

' Variables

|51:a||5tack T x

] lcdDelay(int count = 0x078A) at C:/RTC/Labl/lcdDelay.c:16

)
[
(]
[ ] ledInit() at C:/RTCLab 1cdInit.c:21
[ ] main() at C:/RTC/Lab1/Labl.c:3

[}
[1BOMHON LLENYOK NN Nnp. KHOMNKOW Ha CTEKE N pegakTop

© 2012 Microchip Technology Incorporated.-Alt Rights Reserved:
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MICROCHIP PAaCCUPOBKA

MASTERS 2012 Kak Bknrountb ®yHKUuo TpaccupoBKU

o OTKpbITL CBOMCTBA
npoeKTa.

Categories: -
@ General Option categories: | Trace

9 B Categories BblIOpaTb Lo conteta

@ Real ICE Trace Selection User Instrumented Trace
R eal I C E & O c30 ) Trace File Path and Name .C:wsers\roprdeﬁraoe.log
: Trace File Maximum Size (bytes) 54600
9 i Trace Buffer Maximum Size (bytes) 54600
Bbibpatb Trace u3 Pl Trace Mocrs B
B Kn aAKM O p t i O n Communications Medium iNati\re

L0 Port Selection PORTA

Categories ——

0 BbibpaTtb Use
Instrumented Trace
psagom c Trace
Selection

Option Description

Manage Configurations. ..

Ok H Cancel H Apply H Help

- . i - o ——.——' : 0O :
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL 147



MICROCHIP PAaCCUPOBKA
MASTERs 2012 Kak BctaButb TpaccupoBky B Ko

startpage m|Fabtc =] bicoaah = B E9] )
o BE-F-aef@Fferlaglen/ & si®
o MpaBbli Wen4YoK Tam, i1 fincias eseszesoso v :
2 #include "1ibLi
3
rne B bl xoTMTe BcTa B MTb 4 _CCNFIGIL (FWDTEN CFF & JTRGEN_OFF)
5
[ int main(void)
TPaCcCUpPOBKY (R
9
12 TRISA
13 LAT N TN NS s mmmmmgp
Bbibpath 13 e e
BCMIbIBAIOLLEro MEHIO: | &'+ | = e e Trece N
17 3 avigate 4
. m ’ e New Watch... Ctrl+ Shift+ F7 Log Selected C Value
° I n S ert C L I n e Tr aC e Toggle Line Braakpo.int Ctrl+F8
Remove All Breakpoints N E"l"i g ate »
*Log Selected C Value
Find Usages Alt+F7 Mew Watch... Ctrl+Shift+F7
Format Alt+5Shift+F
Set PC at Cursor Toggle Line Breakpoint  Ctrl+F8
Run to Cursor F4
Remowe All Ereakpoints
Cut Ctrl+X
Copy Crl+C
Paste CuleV Show Call Graph
Code Folds 4
__|S=in ’ Find Usages Alt+F7
*
Format Alt+Shift+F
.0
‘o, Set PC at Cursor
”0. Run to Cursor F4
0.‘
".. Cut Ctrl+X
’0
’~,.. Copy Ctrl+C
".. Paste Ctrl+V
0’.‘
Code Folds >
*
*e, Select in L

- — e —_— 0
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL 148
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paccUpoBKa

CmoTtpeTb BbiBOoa TpaccnpoBku

From the main menu
select: Window »
Debugging P Trace

: Watches

: 1 - File Registers

: Trace - Lab1

& # |: Qutput

4
@
[
=

2|
IE|
]
(@]

Variables
Watches
Call Stack
Breakpoints
Sessions

Sources

Disassembly
Trace

| Stopwatch

Alt+Shift+1
Alt+5hift+2
Alt+Shift+3
Alt+5hift+5
Alt+Shift+6
Alt+Shift+8

s

Line Address Value

... 03598

0x0055

I'Windm] Help

] Projects Ctrl+1

[T |Files Ctrl+2

@] Classes Ctrl+3

Favorites Ctrl+3

bl [Tasks Ctrl+6

P& |Project Environment
Output 4
Mavigating 4
Debugging 4
Versioning
PIC Memory Views
Other
Editor Ctrl+0
Close Window Ctrl+W
Maximize Window Shift+Escape
Undock Window Alt+5Shift+D
Clone Document
Close All Decuments Ctrl+Shift+W
Close Other Documents
Documents... Shift+F4
Reset Windows

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved.
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Pabota c JlokanbHou UcTtopuen.

e ——— —— e —————— Do —— S——
©-2012 Microchip-Technology Incorporated.-All- Rights-Reserved: = 1601 MPL
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[MpaBbin LWEeN4YoK Ha dann un

BbIOOp:
Local History »
Show Local History

© 2012 Microchip Technology Incorporated.-Alt Rights Reserved:

PaboTa ¢ JlokanbHou UcTtopuen

MPLAER X IDE

File Edit View Mavigate Source Run Debug Team Tools Window Help

1]1_:‘ % I_:. \SLI jLabl:Cheap_\iersion

ST H PRS-

=l

Local History

Tools

Properties

Show Local History
Revert Deleted %

Revert to..

[ ssl|

.\_'_II}'.

@ % |:Files |:Cla. |:Ser.. ||StertPage ®|Elablc |
S@w BE-8-ATFEFe s @uon
" Header Fles 31 lcdPutStr("MPLAB X Low
‘ -- Library Files az| | fendif
.. Linker Files 33 .
:" ) ; LR Lilalloladli (PAS fu] S = 00NN
Object Fies 34 ledPutCur (1, 0);
E' m‘me Files 35 lcdPutInt (count, DEC):
- LATLED = 0x0010;
. En
& 1mportar 5 TRISLED = OxFF0O:
Cut Ctrlex |"Rile (1) A
Copy Ctrl+C
Paste Ctrl+Y 3
Compile File
while (1}
Remowve From Project g
Rename... LATLED ~= 0x18;
delay(}:
Save As Template... 3

un=signed timedelay = count;

1601 MPL
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PaboTa ¢ JlokanbHou UcTtopuen

— s > = oO—

HoBas Bknagka OTKpoOeTcs.

BepxHas naHernb
NOKa3bIBaET CMNCOK
npeabiayLwmx BepCcun.

HwxHaa naHenb
NoKasblBaeT pasHuLy
MeXay Tekyllen (cnpasa) u
BbIOpaHHOW CBEpPXY
Bepcuen (cnesa).

MPLAB X IDE Betab.0

File Edit View Mavigate Socurce Run Debug Team Tools Window Help

. - .|

a@n|ifiles iCla. |iser.

{Hold in Reset
Start Page H|@Lab1.c ss| Labl.cl]_oa\ﬁswwy]n_;‘s,_l @E@

=6 Lab1
Header Files
-- Library Files
i Linker Files
Git[F] Object Files
E} Source Files
E‘] Labl.c

ﬁ' Important Files

Version Label

= || Today

T
Jun 19, 2011 2:24:26 AM
Jun 19, 2011 2:23:55 AM
Jun 19, 2011 2:23:15 AM

. Yesterday

. 2days ago

:Jun 13,2011 2:2... : Lab1 - Pro...

Labi.c Jun 19, 2011 2:24:41 AM Current File

2% |% Lab1
B--@ Device
) g PIC29F1128GA010
4| Checksum: 0x0
B rﬁ" Compiler Toolchain
: Dﬂ' C30 (v3.30) [C:\Progra
Bﬁ Memary |8

IO oI e S

lcdPutStr ("MPLAE X Low &'

ledPutStre ("MPLAE X Low $7):

#endif fendif

ledPutCur (1, 0):
ledPutInt (count, DEC);
LATLED = 0x0010;

ledPutCur (1, 0}):
ledPutInt (count, DEC);
LATLED = 0x0010;
TRISLED = OxFFO0O0:

while (1) { while (1) {

| 3

| 33112 |INs

152

~AlFRights Reserved:
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PaboTa ¢ JlokanbHou UcTtopuen

BepHyTb BeCb (hann K npeabiayLuen
= Bepcun (3aMeHseT Tekywumn gann).

[o6aBuTb 13

npeablaylien EEE
BEPCUN B TEKYLLYIO.

MPLAB X IDE Beta6

File Edit View Mavigate Source Run Debug Team Tools Window

Yoanutb U3 TEKyLLEN
Bepcuu, 4Tobbl coBnagano

C npeabiayLuen.
e —

ﬁ % E@ (g‘J Lab1 : Cheap_Version

[PC: 0x0 || ” dcn ov z c oab sab IPD ” :| Q| Search (Ctrl+1)

a= | U ‘ e | S @ E @ Local History] 28 @E @
ﬁ Labl Version Label
[[5] Header Files Sl Tod
-
[ Library Files o focay —
Linker Files Jun 19, 2011 2:24:41 AM
Object Files Jun 19, 2011 2:24:26 AM
Source Files Jun 19, 2011 2:23:55 AM 3
- Lab1.
: S Jun 19, 2011 2:23:15 AM
G- Important Files
| Yesterday
. 2days ago - =~
- \
9
Current File 7:16 AM 11 \ Current File
i lcdDutStr ("MPLAE X Low S lcdPutStr ("MPLL 30| ¥ o ledPucStr ("MELAE ¥ Low &0 0
-4 Device fendif fendif Low §"); 31 3 fendif
@a @ PIC24F1123GA010 //Translate to Spanish //TODD Translate 32 / 33 B SfTO0D0 Translate to Spanish
“ 4 Checksum: Ox0 = lcdPutCur (1, 0); ledPutCur(l, 0): 33 34 ledPutCur (1, 0):
B‘ﬁ' Compiler Toolchain ledPutInt (count, DEC); ledPutInt (count, 34 35 ledPutInt (count, DEC): El,
- €30 (v3.30) [C:Progra LATLED = 0x0010; ] ) = 0x0010: 35 36 LATLED = 0x0010; 3
=& Er":;‘ TRISLED = OxFF00; 0XFFO0; 35 37 TRISTED = OxFF00;
T while (1) { while (1) { 37 38 while (1) {
RAM Used: 0 (0.0° 38 33
RAM Reserved: Re 39 40
- 40 41 }
41 42 7
| * r i e 1 il ] ¢

© 2012 Microchip :I'eamology Incorporate ghts Reserved: -
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0 8/ T

KoHBepTtuposanHue CyuiectByrowiero
[lpoekTa
MPLAB® IDE 8
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MICROCHIP I'Io.quTOBKa K KOHBepTMpOBaHMI-O

MASTERs 2012

e YO0eaAuTbCH, YTO NPOEKT NOJSIHOCTbLIO
cobupaerca B MPLAB® IDE v8

e Bepcua MPLAB He HuXe 8.14.03A

o Bce 3aronoBoyYHble havnbl BKNOYEHbI B

NPOEKT— He TOJIbKO Yepe3 ANPEeKTUBLI
#include

e Ecnu koHBepTUpyeTe gna Linux nnu Mac:

e Y0egutbes, YTO UMeHa pannoB B AMPEKTUBAX #include
HanucaHbl B NpaBUIIbHOM PErncTpe
e.g. "p24FJ128GA010.h" — HE "p24fj128ga010.h"

e Wcnonbsosatb '/' BMecTO '\' B nyTAX K channam
e.g. #include "Graphics/graphics.h"




MICROCHIP [Mocne KoHBepTauun

MASTERs 2012

e UcxopgHble channbl genatca mexay
npoektammn MPLAB® IDE 8 n MPLAB X

e PaboTtaTb Hag NPOEKTOM MOXHO U3
noooun IDE

e /I3meHeHuna B ucxoagHumkax srnnaoT Ha obe IDE

e /I3ameHeHMAa B HacTpouKax NpoekTa BUSAT
TONbkKO Ha ogHy IDE

o Paunbl npoekta MPLAB X IDE byayT
HaxoAUTbLCA B NOOANPEKTOPUU NMPOEKTa
MPLAB IDE 8




Mcrocie  KaK CKOHBEpPTUPOBaThb NMPOEKT

MASTERs 2012

o Co3naTh HOBbIN NPOEKT
LENKHYB Ha NKOHKY B

MEHIO:
Choose Project

9 B bl 6 paTb EX I St I n g g?ﬁ?:”e;;croﬁip Embedded ' gecst;ndalone Project
M P LA B® I D E V8 P r OJ eCt ""..L Samples e Ewisﬁng MPLAB IDE v& Project

ﬁ Prebuilt (Hex, Loadable Image) Project

Bo BKI an Ke P r OJ eCtS [5 Library Project

9 Cneayvte panbHeUwWNMm
yKa3aHuUAM, KOTopble
O4YeHb MOXOXWU Ha

Description:
CO3Aa H M e H o Bo ro Creates a new project from an existing MPLAB IDE v&.x project file. It uses this project file as the
) starting point for an IDE-generated makefile.
npoekKTa. =\

< Back Finish Cancel H Help

e o e . . . e e
© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1601 MPL
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MPLAB® XC Compilers

Joe Drzewiecki
Compiler Manager

© 2012 Microchip Technotogy Incorporated. Alt Rights Reserved. 1602 IDE 19



Q_A—I. XC Compilers Launched.

MASTERs 2012

o MPLAB® XC8, XC16 & XC32
BbINyLiEHbI

XC8 — BknovaeT Bce 8-ouTHble MK
XC1l6 — advanced code base
XC32 — oNnTUMN3UPOBAHHbIN

XCLM meHepxep nuueH3un
e Node locked and network/floating
e Roaming (check out) and dongles

o CCI| BO Bcex kKoMmnunaTopax
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MASTERs 2012

AKTnBauusi

e Bce ycTaHOBKM npoxopdaT yepe3 mD
o XOTHAT 3HATb, KTO KYIWUJT KOMINNITATOP

e Bbigaya HPA
o Knroy aktmBmsaumm [~ -w =il

e ®ann nuueH3Inun

microchi
eH =1 ==

Language

Locatlon Order Information

N

My Software Subscriptions

ou have been

Apply for a Business Account

Reguest a Credit Limit

Start Shopping
Order History
My Account

microchipDIRECT Home Page

Software Subscription
Click the "download link™ to view the software Activation Key

Activation Key: 1204-T067-2053-2056

Click to download

Expire Date: 13-Nov-2013

— A

© 2012 Microchip Technology Incorporated.-Alt Rights Reserved.
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MASTERs 2012

e Node-locked JinueH3un
e [lpegHa3sHa4veHbl Ana 1oro nonb3oBaTens
e [10 3Xx KOMNbIOTEPOB
e [leckTon, nab. KOMNbLIOTEP, HOYTOYK
o [lnaBawowasa/CeteBasn JinueH3una
e Not for desktop/lab use!

e Xopolune ana MHTepHaunoHarnbHbIX
KoMaH pa3paboTynKoB

e 60 minute hysteresis on license release




merocee  JIMLLEH3UM (NPpOAOITKEHNE)

MASTERs 2012

e JlnueHsuu c Knroyom

e USB c npukpenneHHbIM dpannom
NUEeH3nNn

e 3awneHHbIn “thumb drive”

e Check out/roaming ceTeBas nMueH3us

e VHxXeHep “3aMmMmcTBYEeT” NULUEH3UIO Ha
nepwopn oo 30 aHen

e Has many valid uses (visit customers)
e Can be abused (engineer owns license)

1111111
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XC8
PRO

SR
HI-TECH C®
Compiler
— for
P1C10/12/16
(PRO)

)

HI-TECH C
Compiler
for PIC18
(PRO)
-/

)
MPLAB® C

— Compiler
for PIC18

XC8

Standard

)
HI-TECH C
Compiler

for

PI1C10/12/16
(Standard)

-/

)

HI-TECH C
Compiler
for PIC18

(Standard)
-

[Mnad Murpauunm

XC16
PRO

MPLAB C
Compiler
— for PIC24
and dsPIC®

DSCs
-

)

MPLAB C
— Compiler
for PIC24

—_ @

)

MPLAB C

Compiler

for dsPIC
DSCs

XC16
Standard

HI-TECH C
Compiler
for PIC24
and dsPIC
DSCs
(Standard)

0 -
1602 IDE

XC32
PRO

)

MPLAB C
Compiler
for PIC32

-_ @@

)

HI-TECH C
Compiler
for PIC32

(PRO)
-~ @

XC32
Standard

HI-TECH C
Compiler
for PIC32
(Standard)

29




MICROCHIP M | rpa LHANA

MASTERs 2012

e Eligible users receive a FREE MPLAB® XC
Compiler activation key on microchipDirect
account

e OpauH knroy ana komnunatopa MPLAB XC Ha
KaXxayr nogxoAasalwlyro JIMLEeH3UI0.

o Kaxpas nuueH3usa naet c 12 mecauamum HPA

e TpeboBaHuA:

e Bnapgenbubl MPLAB C Compiler nony4atot anrpeng go
PRO Bepcun becnnaTHo

e Bnapgenbupbl komnunaTopos HI-TECH C® ¢ akTUBHbIM
HPA
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