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MICROCHIP nnaH 3dHATUNSA
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HekoTopble BoamoxHoctu MPLAB® X

o 5%
Cucrtema KOHTpPONA BepCcuUn
[lnarvuHbI

OTnagka, TectupoBaHue U
nporpaMmmmpoBaHue Ha
npon3BoACTBe

HoBble [lemo-nnaTbl
YTUnurtol




Mﬁu\ CospaHue npoekta B MPLAB X

MASTERs 2013

1 Co3aaHue HOBOroO NpPoOeKTa
1 UmnopTt npoekta nsa MPLAB IDE 8.xx

i1 MPLAB X noaaepxuBaet umnopt IAR
EWB npoekToB

1 [epexoa Ha MK ot Microchip

1 MepenucaTb TONbKO MHMUMaANU3aLUUIo
M annapaTHO-3aBUCUMbIN Ko

1 KomnunaTtopbl XC noaaoepXuBatoT
cuHTakcuc AR

1 [poTecTMpoBaHO Ha CNOXHbIX NPOEKTax




N
MicROCHIP MMnopT npoekKkTa

MASTERs 2013

1 NMoapepxka nmnopTta IAR NpoeKToB
6 MPLAS XIDE v1.80 - EmbeddedGOLvs s Embedded [

_ Edit View Navigate Source Refactor Run Debug Team Tools Window Help
E_l New Prﬂjtct..- Ctrl+Shift+N | ,_, - e - m - ,..,,‘,,.,,..,. - LS .. b - _,_;;___!‘-:m
¥ NewFile... Ctrl+N | — — :
Classes StartPage |3 |mainc = |
@ Open Project... Ctrl+Shift+0
i Open Recent Project ’
Import » Hex/ELF... (Prebuilt) File
Open Team Project... . MPLAB IDE v8 Project T—
@, - Other Embedded » IAR Embedded Workbench Project
II Close Project s =

Steps Choose Project Other Embedded |
1. Choose Project Categories: Projects:
£ [-[)) Mirochip Embedded (& Existing IAR Embedded Workbench Project ‘|
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N
mcrociie  Bcero Tpu NpPOCTbIX LWara

MASTERs 2013

1 BKnounTtb nogaepxKy CUHTakKcuca
IAR

I 3aKOMMeHTUpoBaTb / nepenncaTb
annapaTHo-3aBUCUMbIe (PYHKLUNN

1 CkomnunupoBaTtb

1 Viola! [MpocTo!




Mcroen®  Onuum KomnunaToposB XC

Pexxnum coemectumocTu ¢ IAR...
— lMNopgpgepxunsaetca ¢ MPLAB XC v1.11 un MPLAB X IDE v1.50

— [na XC32 & XC16 gobasutb —mext=IAR B none «additional
options»
— Ona XC8 —ext=IAR B «additional options»
Ecnn Heobxoaumo, TO ycTaHOBUTE OMNMLMM KOMNUNATOpPA U

nponuunTe nNyTun
— He vmnopTupytotca onunm komnunartopa IAR
— He nmnoptupytotcsa «include search paths»

Generate 16-bit code

Exdude floating-point library v

Preprocessor macros

Indude directories i+« Microchip\Indude; . . \Microchip\Graphics | -

Additonal options:

Option Description Generated Command Line

© 2013 Microchip Technology Incdrporéted. All Rights Reserved. 17001 IDE



oo Komnunsatopbl MPLAB® XC

MASTERs 2013

-

Hi-Tech PICC Based MPLAB C30/GCC Based MPLAB C32/ GCC Based

MPLAB® XC8 MPLAB® XC16 MPLAB® XC32
8-bit Compiler 16-bit Compiler 32-bit Compiler

PIC10, PIC12, P1C24,

PIC16, PIC18 dsPIC30,
dsPIC33

CCl - Common Compiler Interface

Free BecnnateH, 6e3 onTumMu3auuu, paspelleHa Arfisg KoMM.paspab.
Standard Bonblue onTUMMU3aLuMn

Professional MonHas onTuMnsaums

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE



N Common Compiler

MICROCHIP

Interface(CCl)

1 CCI pononHseT ctaHaapt ANSI C

1 CCl-coBMeCTUMbIN KOA AN Ffierkoro nepexopa
mexay komnunatopamu MPLAB® XC8, MPLAB
XC16 vnu MPLAB XC32

1 OdocTtyneH Bo Bcex kKomnunatopax Cu MPLAB
XC




Ba CCl B MPLAB® X IDE

MASTERs 2013

1 OTKpbITb CBOMCTBA
npoeKTa XC8 CONpPi | €I  [stsouropees aoa souon =)

Coteqories: -
2 General fpsonkTecs bl ——
2 Conf: [16F1937] Cipbon catogeressPreprocessing and messages | Reset |
+  Proteus WEM Viewer |
Lu};d:ng Defre macros I_._ 1=

| B bl 6 paTb Libiraries :Um:eﬁne macres

. g Freprocess assembly files (&
“Preprocessi ng and St

nessages” B onuusax 5 | S =
KoMnunaTopa ~_ i

1 } |
Gerera te the ASM listing File [ hatll BN

Additional options:

1 OTMeTuTb «rankom» Oien Deasokin et =
“Use CCl synt ax”

Manage Configuiaons... |

I BKmoqngb <xc.h> B o | e T
Kaxabiu moaynb (Cu . '
dannbi)

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE
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i JokymeHTauua CClI
8 Kaxpgbin komnunsatop XC nger
QN C PYKOBOA,CTBOM
MICROCHIP I'I OJ'I b3OBaTeHFI .

MPLAB® XCR C Compiler
User’s Guide

§ TI'maBa 2 onucbiBaeT CUHTAKCUC

N getaribHO AOKYMEeHTUpyeT
CCl nHTepdenc.

8 NexuT TyT:

C.\ Program Fi |l es\ M crochi p\ XC8\ vX. xx\ docs

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE




N MPLAB X IDE *

MICROCHIP

Rt 202 [MpubopHana naHenb

v [ T |
1 CBowucTBa npoekTta  EmbeddedGOLvs - Dashboard .
E_E:PHEnbeddedGGL-us
1 O6HoBneHwue cTtaTtyca L S,
ornanku = _ oHCTRaAUMA
I BKn l'O‘-IeHMe % | ?:ltffe{-vllr;i}E;ﬁfrﬁ:nFﬂes{xﬁ&}%n‘nmpuc]ﬂvl,m‘bh] |
NMPOrpamMMHbIX TOYEK L e
octaHoBa S/\W BP S o0 b
1 OTKpbITbL Datasheet B o et
5 Fla = v
1 Momowb no KomnunATopy ——
Flash Uised: 0 (0x0) Free: 536560 (0x82FF0)
1 Bepcusa komnunaTtopa, L e o A Sk R
TUN NULUEH3UN, PEXUM. & progan st 0 Fres: 1200 |
1 Cratuctuka no 0 i G i |
MCNONb30BaHHbIM 4 Debug Too |
pecypcaM ﬂ Simulator ‘
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Mrcng\ucmp CVIMy.HFITOp *

MASTERs 2013

1 CI/IMyHFILWI;I BbINMNOJIHEHUA KOAOA

R [

I CMMynAUMs OCHOBHOI Mepuchepun 9

1 MpumeHsieTcA AnA oTnagku Kkoga 6e3 xenesa

1 Jlormyeckumn aHanmsaTop AN NPOCMOTPa COCTOAHUMN

BbIXOO0B

1 Stimulus ansa nMnTaumMm BXOoAHbLIX CUrHaroB

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE
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Mcrocwe — FlormyecKUm AHanusaTop *

MASTERs 2013

1 Jlornyecknun aHanusartop gns
NpPocMoTpa COCTOAHUU BbIXOO40B

I BnuaHmne nporpamMmmbl Ha BbIXOAbl
MK

Lo Anakyzes

Mt
¥
|
&

¥ B0
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MicRoOCHIP Stl mau I us *

MASTERs 2013

1 Stimulus gna nMmuTauum BXOAHbIX
CUrHanos

I ACUHXPOHHbIE COObLITUA
I YnpaBneHue BbIBOAAMU U peructpamu

EEEEEE—— x EE——— x|
Shirvdus k4 m |
& Asyndvorous | pinRegester Actions | Advanced PinRegiter | Clock Stimuiuz | Register Injection | () asynchronous | Pin/Register Actons| agvanced Pin/Register | Clock Stimulss | Register Injection |
g |Fre P | actn | width | unes | Comments | .

: o R St High Al o Tive s BT W Repestfomacton: [0 ¥|  Watbetween repeats: oo
B[ = lees Sel Low :
& foe = iz Tirne[ REE [ Click here to addjremove signals l_
— e i £00 0 -
1] .hg = 1200 1
:i_ = =) 2000 0
4§
: . MOKRCT UAA
s 5 1 s
u € i !
¥l .
Synchrorous stimuks applied successfislly.
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MicROCHIP St| mu I us *

MASTERs 2013

[Moaaepxka A3bika SCL

npenocTtaBnsieT BO3MOXHOCTb
OpraH1M3oBbIBaTb UUKIbl, bopMMpoBaTh
3a4epXKKU, 3agaBaTb YPOBHU LN pPOBLIX
BXOAO0B, UMUTUPOBATb aHasrloroBble CUrHanbl,
paboTtaTb ¢ channamu. Tak Xxe no3BonseT
OpraHM30BbIBaTb CJI0XKHOE B3anmMmoaeuncreme
CUMYINUPYEeMbIX AaHHbIX U NPOrpamMmbl
MUKPOKOHTponnepa.

Microchip Technology Incorporated. All Rights Reserved. 17001 IDE
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st Stimulus, SCL *

MASTERs 2013

SCL no3Bonser

0
0

0

0

U3meHATbL cocTossHue B/B, peructpon, O3Y
NMNony4yaTtb coctoaHue B/B, peructpos, O3Y

UHXXeKTupoBaTb 3HaA4YeHUA U3 pa3HbIX
BXOAHbIX (hannos

Onpepensitb BpeMsl BbINOJIHEHUSA, UMKNbI n PC

OObIYHO ucnonb3yeTca AnNg.

0

CDOpMVIpOBaHVIFI CNMMOXHbIX BXOAHbLIX CUTHAJ10B

MoaenupoBaHue peakuun nepudepum,
KoTopas He obecneynBaeTcs CUMYNIAITOPOM

MoaoenupoBaHue BHewWHeU nepudepum m

17001 IDE



N .
MicRoOCHIP S'“ mau | us *

MASTERs 2013

1 NMoppepxka A3bika SCL
1 Amnopt/ 3KcnopT SCL cdauna

& Lister - [D:\Microchip\MASTERs_2013\IDE\demos)

== flaHHLEA CEPHNT OeMOHCTPHpYeT ynpaBndeduid redepaTop 10 KHz. MexepupyeMsid curHan .:!:J
-- nogaeTca Ha Bxod RBE. YnpaenseTcA eeixogod RBY (=1 - ecTe reHepauyws, =8 - HeT) s ——
___________________________________________________________________________ W o0 | Pt Flstitn st MASTERSS|
testbench for “pic2ihj6lgp5e2” is — fadd
begin o
5 Low - - - d
: ||-|II AREAA A A= Asp A
begin g | - M T
i Figh |
RBO <= '0°; H ]
1 'ﬂ 10000 10000 1008 1009 190000 50000 BI03 175000 @000 153000 000 11000
oop [o—r )
if RE9 == '1° then -~ MeHA®H COCTOAHWE MOPTa, TONbKO @CNH @CTh CHrHan a |
RE8 <= not RBE®: -- paspeuwenma (1" wHa esixoge RBI) i 0 Rostiem
else 4
RE8 <= '@8";
end if:
wait for 50 us;
end loop;
end process;
end testbench;|

17
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MicrocHIP SC L *
NMNopapobHee o Simulator Control
Language

@ c:\Program Files\Microchip\MPLABX\docs\
SCL Users Guide

Ha pycckom fA3bIKe:
@ http://pic24.ru/doku.php/osa/articles/scl



http://pic24.ru/doku.php/osa/articles/scl

MI:HQUEHP WatC h Wl N d ow

MASTERs 2013

1 Watch window:
£9 2 TestStruct

Watch a @ Ot e

Mew Runtime Watch

Create watch ¢ @
Segment of of a node & Tt
Y File

t(a. CharAl Export Selected Watches To
Alternate
watch views Create array
- list at pointer

: Watches

> Verbose : — -
Haue @® { Watches L L Variables
i E,%;m structure N\ = —
@ <Enter new watch>=

thre|GF| @ TestStruct.three names

|| @®one|8| @ Teststruct.one

Mew Watch
&5 @

MNew Runtime Watch

CoxpaHeHue

B pann v 4
UmMmnopT u3

cbavma

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE

Export Selected Watches To List File

Pointer To Array




Mcﬁ\ Watch/Variables Window

MASTERs 2013 |
i Variables

Cast Struct to a Ptr Watches in & ...

o variables b ror
(locals) view &6 caar

: L’:D 14> (TESTSTRUCT)myVoidPtr

— #Q (= [10)) myPtr
Export to csv file: e
| Watches
S griables
@ o] Mowwd Show all locals (@) e

Q: z: len;t;‘Watclh:sTuListFile In SCOpe le
LR Export Data To C5V File l- Displayed Format @ Qi
L_"] el Hexidecimal Format -+.© myPtr
¢ Count
Export selected list
l gt Yhoweme Show locals at vaiables
e — > PC and line (&) rene
@ om- New Watch above B PORTA
& Olmu

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE



MASTERs 2013

MICROCHIP yn paBneHMe npoeKTaMM

1 Co3paHue HOBOW KOHUrypaumm

I an/IMeHI/IMO Aand. USMEHEHNA KOHTpPOINepa,
KOMMUINATOPA, OTJ1Iag4vYnUKa

I TOT e UCXOOHbIN KOO ANnd pa3HbiX nrnaTtdopm
(PIC18 nnu dsPIC33 nnwu p) Pop

IS Broject Praparies - Bakal

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE



A Managing Projects

MASTERs 2013

1 Build using parallel.processors
1 Speeds up build times ¥
"% options

% B 4 B 6| » &

General Editor Fonts & Colors ~ Keymap CiC++ Embedded

Make Options:
The make options to use when bulding projects.

File Path Mode: | Ahways Relative -

How to store file paths in a project. Always Relative mode stores paths as relative to project root. Always Absolute mode stores paths as
absolute paths. Auto mode stores paths as relative to project root if inside project, othervwise as absolute paths

[V¥] Save All Modified Files Before Running Make
[¥] Reuse Dutput Tabs from Finished Processes
[¥] Show profier indicators during run (new projects only)

(7] Use paraliel make (make - 8) . Selected 8 since PC has 4 processors (2n works wel). >

[LEwot | [ impot | ok || cancel || tep |

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE




MICROCHIP Cal | Gr a.p h

MASTERs 2013

main Ied.c Editor

.ﬁ.l

Zjmain_led ..
R R aeok L LA
155 —_—

158 main entry point

Init-Timerl['_l, . 3tart the timer

167[-] #if [PPS_TEST)

168 InitPWH3 () ;
169 | fiendif OxkHo “Call Graph” |
170 . InitTimerz():
171 .
132 =1 ﬁ:lfl {EXTERNAI,. BTCC _TESTI = K]J’E’-ﬂ“‘m .
=R =

1701 ”Eiﬂ| W E @l InftTirmerl

®| & @ rews

[EE - @ IntTimer2

]

b

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE i 23




MicrocHIP Cal I G I ap h [IBOHOM KNWK NO
MASTERS 2013 cTpesike NokasblBaeT B
OKHe pegakTopa rae

BbI3blBaeTCHA Q)YH Kunsa

X|
Cal Graph x|
main x | main x| main x | main x|
@ [= C. |
# Uk InitPorts InitTimer2 |-<——— main
®| & @ nitTimert
FLE & Gy IniPWM3
& @ InitTimer2
gﬂﬂ
.E InitPYWM3 InitPorts InitTimer1
F
Moka3biBaeT Kakue
hyHKLUM
Bbi3blBaeT 3Ta
chyHKUMA

[1BOMHOM KNKUK Ha
nob6on yHKLUM
NoKaXeT NCXOOHbIN
KOO, B OKHe peaakTopa

17001 IDE 24
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er:gl:mn Call Grap h

MASTERs 2013
: X
Call Graph =
MpaBbIit KNUK Ha man_x | main_x | main x| man x|
N E 2, 1
dyHKUMM no3BonseT ol © @ InitPorts e —
nokasaTb u4TO | %:nﬂimeri
= ®- @ InitPWwM3
Bbi3blBaeTcs Aarnee B2 | & @ initTimer2

InitPYWM3 InitPorts InitTimer1

Go to Declaration

i Expand Callees
2 Expénd Callers

Hide Function

JTro6on 6nok moxeT
ObITb pacLUMpEH,
nepeaBUHYT UMK

CnpsiTaH !

InitTimer2 main

KapTuHKYy MOXHO
COXpaHuUTb AnA
AOKYMEHTUPOBaHUSA
Koaa 1

InitPorts InitTimer1

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE 23



Mcﬁ\ Local History

MASTERs 2013

1 lMo3BonseT BepHYTbLCA K NpeabiAyLMM BEPCUAM
dannoB, NPUHATL U3MEHEeHUs, OTKaTUTb Ha3aj,.

1 Bpemsa xpaHeHUs UCTopumn 3aaeTcs B HaCTpomKax

main_led.c [Local History] - Editor -1l %|
man_led.s [Local Hstory] = ' lri=fol
Versian | Labe! I

#3) Yesterday breg

General Editor Fonts & Colors Keymap c/c++ Embedded [Miscellaneous |

mair_ledc 27.09,2003 13:13:45 24 Curment Fiia = 3
S— iz T s 1 weid teitrimeeti).  Appearance | Diff| Files | lssue Tracking | JavaScript| Spelichecker | Tasks| Terminal Versiening
beadd TnieTimesl|): 71 72 veid InitPWH3 (| : ~
bodd TndePUEI () 7 73 void InitTimer2|): Varsioning Systems: —
brodd IndeTimer? ()2 33 | %4 Bvaid ImitPorts(: S
brodd nops () g 74 75  |jyolid nopsi] r— et
eyzarn void Inic_T2C() ! 75 76 mutern void Indt X3¢ MKM&I Hllioey Flee v )7 D
xEErn woid read rEccl) s T6 77  axtarn void read rioc f
E- Lieen woiil T e LB =¥ 77 #° 70 =xtern void Setup_rtc Mercurial
exTarn void Sstup_rooci)) 78 79 extern void Setup_EEE Subversion
jpxrern void Sevap EEFROM() 72 B0 axrarn waid read EERR
EETELN YDl fEﬂﬁ_:EPml_:mi‘-‘”} =11} Gl #xLarn vaid sﬂ'[-ﬂb_l-':h :I
Extern woid Setup LCDE) & a1 B2 |ewtern vaid led imik|

" ﬂ nz 83 | 4

oot | _inport | I e
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MICROCHIP
MASTERs 2013

Ho MPLAB X IDE TakK
Xe nogaepXuBaet
BHeLUHUe CUCTEMbI
KOHTPOSA BepCcun

Cucmema, kKomopabie
yrnpaeJsisem u omcriexxusarom
U3MEeHeHUs 8 ghausiax ¢
me4yeHUeM 8PEMEHLU.




N Yto Takoe VCS?

MICROCHIP

asTERs 2023 (Version Control System)

Tak e Ha3bIBaloT:
1 Revision Control System
1 Source Control System




R 3a4yeM HyXHbl VCS?

MASTERs 2013

1 Ecnn y Bac BO3HUKaeT XenaHue:
1 BepHyTbcsa kK bonee paHHen Bepcun
1 OtcneanTb NSMEHEHNSA BO BPEMEHM
I YyacTBOBaTb B KOMaHAHOWU pa3paboTke

1 BoccTtaHoBUTBL yaalieHHOE U OCTaBUNTb
HOBOE

1 Paspenntb ogviH NpoekKT 1 BECTU
napanmnenbHo

1 PaboTaTb Hag pasHbiMU PYHKUMAMN U
3aTeM o0beJUHUTb




izl Pa3nu4yHble VCS
1 CVS (4
CVS

1 Mercurial
1 Subversion

| Git mercial
1 Visual SourceSafe ——
1 ... W MHOIUe gpyrue ——

SUBVERSION




MICROCHIP

MASTERs 2013 Pacm“peHMe IDE

I MHorne KOMMNOHEHTbI p,OCTyngl Kak plugin.
1 [1Ba nyTn yCTaHOBKMU s,
1 Yepes MPLAB X IDE

1 3arpy3ka Moaynsa pacluiMpeHus U ycTaHOBKa
FNTOKaNnbLHOW Kon

iipdiaten | A'JMP'L-;I':. .r!E:: Jhﬂmdl Iraiaked IH! Settings

Eall Hame Categor Lource 1 power Monitor
PG Fiter Cesgrer HPLAR Phaon =]
SMPEEUL HPLAE Fugn [ z
el WPLAB P & iy Commumity Contributed Pugm
0 Ce NniiarHbli v ETLTA -
it L J W | [DaresEi
= ) Somrces Microchip Plugng
OCTYNHbLI 4Hepe3 e e
Proteus VoM Vewe MPLAS Plagn [+
n y p iaraphics Diseiery Dsiones 1 HPLAB P i ||Pugie Desaiption
Memior y5 barberkit MIPLAE Piusgin ﬁ Thie Power Monitor monitors powser usage of user programs in MPLAB X IE projects. This
dPICW ks MPLAE Plugin 6 plugn s to be used with the REAL ICE with T Power Monitor
05 vy MPLAG Plgr W%
I PED Tosel Chan Towks 773
- Fidasic Language Syrtax Tosls [rv]
CCS C Compiler Tesks [
ools — Plugins S ——
e
S |

2013 .ﬂn:-:ruv:hlp Technology incomporated. All Rights Reserved. 17001 IDE



) BapuaHT #1

MICROCHIP

weezs  JlOCTYN Yepe3d MPLAB X IDE

War 1 .

= -

Team [Tools| Window Help

-

Page

LWar 2
YcTtaHOBKa 4yepe3
Plugin Portal

Dawer Mantor MPLAB Plugin

ECAN Bit Rate Calculator MELAR Plugin [}
Broteus VEM Vewer Blugin &
Graphics Display Designer X MPLAB Plugin &
MemaryStarterkit MPLAB Fiugin &
dsPICWorks MPLAB Flugin ]
RTOS Viewer MPLAB Flugin e )
PEP Tool Chain Tooks &
PicBasic Language Symitax Tooks )
CC5 C Compler Tooks :4:,
SDEC Tockchain Tack ﬁ

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE

Licenses ’Efl |E_b .

Add to Favorites

Termplates
DTDs and XML Schermas

Plugins

Options

Power Monitor

i ] : Community Contributed Phgin

Versiom: 1.0.0
Dake: 5/6/13

Pugin Description

The: Power Monitor monitors power usage of user programs in MPLAE X IDE projects. This
plugin s to be used with the REAL ICE with the Power Monitor module.

32



MICROCHIP
MASTERs 2013

1 docTtyn c
nepBowU
CTpaHuubI
MPLAB IDE

© 2013 Microchip Technology Incorporated. All Rights Reserved.

& Eﬁmbedded Code Source

BapuaHT #2

il TBI054 . PIC1BFET.J54 Development Board Technical Brief

All App Notes == All Hewsletters »=

“ Data Sheets Technical Articles and White Papers

Errata a Third Party Tools

4y Recently Updated Devices microchi

] ]
ﬂ Product Selection Tools

embedded code souwrce
e o 13 RO Embedded c@
H User Guides

Buy Direct from Microchip

Open Source 4 PIC

17001 IDE

Slide 33
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MicrocHIP BapMaHT #2

MASTERs 2013

hitp://Embeddedcodesource.com

embedded code source

Brought to you by A\ MICROCHIR
Hame Logmn { Register FAQ Contact Us

Tolal Count. 314

1 MoxHo ckauyar SEIEE S

Category MPLAB X

Alganthms 1
I M om H 0 Aoy s Alphabatical Highast Rated Muost Downloaded Most Becant
Audio/speech
A4
HANMMCatTb CBOU MPLAB XC32++ PRO Compller (Workstation License)
Diggdas @ by Microchip Technology
A5 5F "
ROCHIE This is an ANSi-compliant C++ compiler using Dinkumware libranes
non 6J1I/IKOB“a"I "
y General Furpose

e Rl =
m 0 reviews 88T downloads UED 7,445.00 View Details »

nu npopats.

Notor Controd

Debugging Applications using DMCI (MPLAB-X)
- by Micrechep Technology

IEROEHIE The Ciafa Mondor and Control Imerdaca (DMCI) prowde dynarmic mput control of applicatson
T M variables in MPLAB IDE projecis. Application-genarated data can be wewsed graphically using
Power Management any of 4 dynamically-assignable graph windows. This article lists out the debugging
Power Supplies

Oreviews 530 dowmnioads Free View Dt

RTOS

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE 34


http://Embeddedcodesource.com

R“U?S'EN MASTERS 2013 MII:RDCHIP

A

The Russian premier technical training conference for embedded control Englneers
L7y, ’
Russia — Saint-Petersburg - October 23 — 26, 2013 - Presented in Russuan T'r

i _
MPLAB Code Configurator
(MC2)

g

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE



Mncg\-cmn Y10 Takoe MPLAB CC?

MASTERs 2013

1 Code Configurator 3To HOBbIU MHCTPYMEHT
rpadonyeckoun KoHdurypaumm nepmndepumn
MUKPOKOHTpoONepa

1 Cospgaet pasgenbHble apaviBepa 1 PyHKLUN
MHUUManu3aumm anga Kaxagoro
nepmnepumnHOro Mmoayns

1 Cos3paeTt koA
1 Moguduumnpyet Koa

1 YpansieT co3aaHHbIN KOA4, eCriv Bbl
nepegymMmanv npMMeHUTb BbIOpaHHYIO
nepudepuro




Mn:g\cmn Yto Takoe MPLAB CC?

MASTERs 2013

1 Code Configurator ato nnarud K MPLAB X
IDE [ Plugins B <

Updates Avallsble Plgins (15) | Downloaded | Installed (27) | Settings |

Reload Catalog | Search: |
install | Mamg | catgory v |scurce|]

[ GsPIC Filter Designer MPLAB Pgn o | PLAB® Code Configurator
r  sMPsGUI MPLABPhgin @0  [Version: 10
T Matiab MPLABPRgn @ Jauthor: Microchip Technology Inc. il
C oma MPLABPligin @&  Ipate: 24.10.12
r  PoLnt MPLABPLgin @ lsource: Microchip Plugins
[T ECAN Bt Rate Cakulator MPLAB Plugin W
I MPLABE Code Configurator MFLAB Plugin ok
T Froteus VSM Viewer MPLAB Plugin G |Plugin Description
[T Graphics Display Desi X MPLAB Phygi -
r Me#n'ﬂ‘x;taﬁprtﬁ:lt sl MPLAR P:EE % The MPLABE Code Configurator (MC2) generates seamless easy to
™ dsPICWorks MPLAB Plugin & understand C code that's inssrted into your project. It enables, configures
PP Tool Chain Tools & and utllizes a rich set of peripherals atross a select list of devices. It's
™ PicBasic Language Syntax Tooks & integrated into MPLABR X (IDE) to provide a very powerful and extremely
™ CCSC Compiler Tools & easy to use development platform,
= Reachan Tees W System requirements

& MPLAB X: v1.90

& X8 v1.21

Supported devices:

® FICI6(LF1503 hd

Install I 1 plugin selected, 1MB
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e CoctaB CC *

MASTERs 2013

1 UmeeT 3 obnactm

Ob6nacTb pecypcos OKHO pepakTopa YnpasrieHue BbiBOgaMM

| Projecia ¥ Regnortss LI L GEICIET FT AT B
—rr]
Bl St wx Mgchsiey P Munacee 3
& =o=em F——————
= bl ol Lahes wadies resd i b genrisd
ln‘q.vﬂwﬂ

oo et il drive vau il b coalgure o here

{ Seeanch P rminibs ] ekl )
brvace Himeuroes - FIC P17
AT

i
vy PERET

B A

£l T o SR the i I ek hibthed't SEreRa sl v el from b
8 L [T N T ——

i Timer Erarple St Far P
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e CoctaB CC *

MASTERs 2013

1 OkHo pepakTopa

O |

[ << ] [L.Pn > |

MeHexep BbIBOOOB
MeHexep pecypcoB
[eHepauus koga
[MpocmoTp oTyeTa

<- Select the driver for the hardware peripheral you want from here
You can use Ctri+F to search for a desired driver
Example Search for PWM

39
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e CoctaB CC *

MASTERs 2013

1 Obnactb PecypcoB
1 [IBa okHa: Pecypchl [lpoekta n Pecypceil

MukpokoHTpoOnmnepa
H X

| Pl Resources |
Project Resources
‘  System

& oPI0:GRIO u|
&, *ADC::ADC Default = %

Pecypchbl
3a4]enNcTBOBaHHbIE B
NpoekTe

2 |Search for modules... _:_-:J
Device Resources - PIC16LF1939

HocTynHble Pecypchbl
MUKPOKOHTpoOsnepa
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N

e OkHo pecypcos CC *
I BbiOpaTb nepudepuro S e
B okHe PecypcoB MK ie =
o i ECCP

1 CooTBeTCTBYHOLWNN $
MOOYIlb NepeHeceTca B ==
Pecypchl [lpoekTa s,

1 Beibop moayna B -
Pecypcax lNpoekTa g =
BbI30BET ™~

MeHenxep BbiBOOOB




N

i MeHenxep BbiBoooB *

MASTERs 2013

1 [1Be obnactm

1 Bug kopnyca MK —

Pl Pin Manager

= & , rghy] el =
ol i

1 3aaencTBOBaHHbLIE — e
BbiBOObI > R




N *
MICROCHIP MeH eaxep BbiBOAOB

MASTERs 2013

I CUHEeHbKUM OTKPbLITbIM 3aMKOM
nokasaHbl CBOOOAHbIE ] —_—

BbIBOAbI ONA R
BblIOpaHHOU nepudepun

1 Korpa wenkaem
Nno BbIBOAY, TO pe3epBupyeM BbIBOA 3a
BblIOpaHHOU nepudepuen

Module Function

GPIO [jO
ADC Channel

Z[Z|&
S
o

|w




s OKHO peaakTopa CC *

MASTERs 2013

1 HacTpouka KkoHdurypaumm m

reHepartopa

CCPI-Editor =]
ox > =0

<<Modules | _ Pin Manager >> |

3% C. | FvR and 5 other modules need to be generated
View Report
= Oscillator sqMicrochip PI Module Composer -
Current clock: 250.0 Khe [ ECH, External Clock, High Power Mode (4-32 MHz): device ch |

I- ECM, External Clock, Medium Power Mode (0.5-4 MHz): devi
[~ ECL, External Clock, Low Power Mode (0-0.5 MHz): device ch
[V INTOSC oscillator: 1/0 function on CLKIN pin

System Clock Se... [INTOSC ¥

Fre jedes [T EXTRC oscillator: External RC circuit connected to CLKIN pin

Internal Clock: |25u}<Hz_r~,ﬂu= j I~ HS Oscillator, High-speed crystalfresonator connected betwe—
I XT Oscillator, Crystalfresonator connected between OSC1 ar

© I software PLL Enabled [ LP Oscillator, Low-power crystal connected between OSC1 a

+ Watchdog Timer Enable [WDTE OFF]

+ Power-up Timer Enable [PWRTE OFF]

# MCLR. Pin Function Select [MCLRE ON]

# Flash Program Memory Code Protection [CP OFF] :I

<] | >
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e OkHo pepakTopa CC *

MASTERs 2013

1 HacTtpounka 3aaencTtBoOBaHHbIX

Monavneu
SPI-Editor =|o| X
x| Dl=io

<< Modules | Pin Manager >> |

Senerate C... | FvR and 6 other modules need to be generated

View Report

S5 InitializerDefault :] X -

Clock Source Prescaler Yalue Reload Value

ru:::u!::.l:::..-"-a j I1::L :J Ox0000 = | O 0000 ] < OuFFFF
(0) (0) (65.535)

Oscillator Circuit Enable Timer Period

C on & Off 16,0000 ... | 1,04858 s | £1,04858 5

Synchronized clock input Ext. Frequency ] [ Hz

@« On C Off

Use Gate Function
" Enable * Disable
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s OKHO peaakTopa CC *

MASTERs 2013

1 HacTtpounka 3aaencTtBoOBaHHbIX
moAayneu

CCPI-Editor _ o] x|
Pl x | :lEl
<<Modules | _ PinManager >> |
A8 FVR and S ather modules need to be generated
View Repart
F Y
-Selected pins: 6 rSelected pin: LEDS
Pn_ | PinNo. | Direction [Starting...| WPUE |Custom...|| | Name: [LED6
RAD 2 ouTPUT | LOW - LED1 .
RAL 3 | OUTPUT | HIGH = LED2 1f0 Starting Yalue
RA2 4 OUTPUT | LOW - LED3  Input " 0-Low
RA4 6 OUTPUT | HIGH - LED4
RAS 7 | OUTPUT | LOW - LEDS @ Qutput 1-High
A3 5 OUTPUT
Weak Pull-up Enable
€ Enable
* Djsatile i
=

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE




s Code Configurator*

MASTERs 2013

1 MoxHO nepenmeHOBaTb BbIBOAbI,
3agaTb 3HaYeHUe Npu UHMUManusaumm

PI Pin Manager
v Settings for pin: RB
Custom Name Name: led1 \
= Ifo Starting Value =4 ;" o
I0_RB1 Input @ 0-Low
10_RE2 _
10_RB3 @ Dutput 1-High
RO
~ RC7
RCH
RCS
RC4
RD3
PORTBY RD2

D]
R0

ledl

© 2013 Microchip Technology Incorporated. All Rights Reserved.
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N *
MICROCHIP [ eHe PaUnA KOAOA

MASTERs 2013

1 FeHepupyem Kop
1 B npoekT pobaBnsTca .h u .c hannobi.

ST o | BB % @

dannbi jTsects 4 x| iFles |
# 5 002H_timer [1

# EgMASTERS2013
=& PI_tst
= [ Header Files
g Gererated Files

ADC needs to be generated

Start Page . er.c x| (1jpcg.c x Ppin_manager.h @ ackh
Ig | |ﬁ@=§|’_ﬂ?4}4:&>|<ﬂ © B | @ o B2 @1 pcah
58 #def:ne LOW -89 pin_manager.h
59 # (@ Important Files
60 | fdefine ANALOG 1 # [l Linker Files
6l | #Hdefine DIGITAL 0 =g Source Files
62 & (g8 Generated Files
63| #define PULL UP ENABLED 1 3 adec
€4 | #define PULL UP DISABLED 0 “® pegec
65 @ pin_manager.c
66 jer/set LED1 aliases ™ main.c
67 | #define LED1 T TRISAD - Libraries
68 fidefine LATAO & [ @ Loadables
69 | #define LEI PORTAD w- G PIC16F1x_Flashirite_tst
20l| Faefine LE ANS RO w- @ PIC18F25K22_FlashWWrite
71 fidefine do { LATAOD = 1; } while(0)
72/ | #define LED1 do { LATAO = 0; )} while(O)
Bdefine LED1 ¢ 48




RUSS’AN MASTERS ED]B M:cnncmp

A

The Russian premier technical training conference for embedded control Englneers
77, ’
Russia — Saint-Petersburg - October 23 — 26, 2013 - Presented in Russian -
o /}

MPLAB Code Conflgurator
(MC2)

www.microchip.com/code configurator
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\
The Russian premier technical training conference for embedded control engineers
/70y, ’
Russia — Saint-Petersburg - October 23 — 26, 2013 - Presented in Russuan '*»

DMCI
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Mtcng\icmn DMCI

MASTERs 2013

1 Data Monitoring & Control Interface

1 Mpadmnyecknn nHtepdenc ana.
1 BBOoa B peanbHOM BpPpEMEHU AaHHbIX

1 ['lpocmoTp B peanbHOM BpeMEHMU
OAaHHbIX B BUAe rpadukoB




Mﬁn\ KomMmnoHeHTblI DMCI

MASTERs 2013

1 YMHoe Watch Window
1 9 Slider/9 Boolean (on/off) controls
I 35 BXOOHbIX KOHTPOJIOB

4 [Tools) Window Help | |
I rPa@MKa Embedded b DMCI ( DMCI Window :n

Licenses b

Apply Diff Patch...

Diff

Add to Favorites 5 | <l %| e = ¥s 2 [-]l_;l

Templates

DTDs and XML Schemas

Plugins

Options




MQ Slider Controls

MASTERs 2013

1 Dynamic data control
1 CooTBeTcTBUE e

-

i@ e s alE

KOHTPOIOB EELERC R —

Lynasiic Bala LOwRrol  Dynamic Oaa [nputs | Dynasic Dets Vies

nepeMeHHbIM = - - == = =

1 MpumeHumo ans JEEOEURNEN

HacTporkn net OC | | | | | | |
(PID peryngrtopbln | -~ -
T.M.)

Dazdean L Boolsar T Decdean 1 Boalean & Declooa 3 Daaloan & Beolmas ¥

1 9 6yneBbIX 3HAYEHUN
(Hanpumep KOHTPOMb
donaro.)




MicRoCHIP Slider Properties

MASTERs 2013

Py . From Map File

.-l.l:lz'rus Page [ncrament; 5
inxmq Alternate Label; |
Interactive Behaviour
[7] Allows Refresh Update
Apply Run-Teme Changes —

|| Disabile Real-Time Changs Motification
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MicRocHP Boolean Properties

MASTERs 2013

Al ert a Address: |

= [ 1 Bit Size
iy c )4

y # Data Size: | 1Bt -
| e S
—>| | o et [
“@p chedmag - TRUE Valve: |1 -
1| Selected Varisble FALSE Value: |0 |
) Alterrate Label: |
Address
[
Interactive Behaviour
[7] Allow Refrash Update
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M
MiCROCHIP Boolean Controls

MASTERs 2013

1 Dynamic Data Input
1 Text box type === | =w

|'{17.L.L@E5n A = D P

l Conflgurable e | OMCI Comtiration &

Dynamic Data Controls Dynamic Dats Taputs | Dynansc Data Wiew

L]
I n C re m e n tS Wser Dulinsnd Group 1 ser Delined Groog 2 User Defined Grosp 3 User Deffeed Group 4 User Delined Group 5 User Defined Group & User Dulfosed Group
4 1 i il i
[T S ——

Eun 5| o] = o 5|

1 Hex, Decimal, i | = |e=" 1= e | = =

Fractionaland =~ _~ _~ .~ _° _°

. Input3 Enpun3 Ingui3 Input® Inpsd TIrpat3 Dnpan3
E n u L I St d t g '..-..-..l:..¥| -|-..-.-.'..-..nr-_.l:l.;l| bepr r.--.--.rl.;l..:! Unarr Mageriph I-I.-_:| |Usar Dhuncripss ': .I.._-l| Usar Dranrizk ::I-_I] Unar Cimn
< Inputd Fripsifd Tnguird Tnputd Trpetd Troatd Fnpand
ty p e S [TEpr— .-..:.‘;.;i - .--..-.-.I;-:1| -..-.-:.d--....,n::l-g [ ::.-_.-..n.u.;.| TR ——— :I.:nl :é
2 Inpuls Enpads Inpuls nputs | Inpms Irg=t Enpat!
Uit D -..l:.j Unsr Daae |||r'.'\.'.Ji T -'rl-l-:; am D m.l.l-j inme ':'r'\.ll.r"\.ll'j ------------- :i
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MICROCHIP

MASTERs 2013

Input Controls

IncrementSize: |1 -

|| Dispiay Labels [ | Display Values

Index ErumL... BEwmV...
| [ [Erum0 %0000 -
[T Ewmi  |oxo000
[F1 Eoum2  |0X000D
| Ewm3 ox0000
B rreema Axnnon .

LabelText: |User Destrption 1 |

Label Preview:  User Description 1 |

(o] o)

© 2013 Microchip Technology Incorporated. All Rights Reserved.
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Set the name of the group

* Enum List Enables Status

Monitoring

57




MQ Enum Type Input Controls

MASTERs 2013

1 Allows Flag

monitori ng Entry Format: |Enum List |
i Descrlptlve name IfiGrement S1ze; Il j
of a value IV Display Label I Display Values
- v Display Labels i
1 Up to 32 Different ’ D]
Va|ue Index | Enum Label Enum Yalue I -~
(01 |EnumD 0x0000 o
1 ValuesorLabels |0z et 0x0000
can be displayed O3 Enum2 0x0000 v




N
mcracke  ["DacdhnyecKkoe oTodopaxkeHue

MASTERs 2013

1 Dynamic Data View

— Data Manftar &nd Control interface i ﬁ

P ‘ * ® Dynarmic Dass Conkrol | Dyparsic Davia Inpet || Dyramsc Data s
I M L B S I M (] araph 1 [#] rasi 2

adrature Phase Current

OOHOBIEHNE B
Real-Time

1 [lopoepxka c
MPLAB REAL
ICE™ In-Circuit
Emulator

1 o 4x rpadpumkos

1 OcobeHHOoCTH

1 Zoom in/out v ] LB e L] el L&) [ | “‘”ﬂ e
1 OTmeTKa Touyek = e

1 [levats T s

I OKCnopT AaHHbIX o
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MICROCHIP
MASTERs 2013

Streaming Data Configuration
Refresh Rabe {Units in Milisecands)

&ray Configuration

['pachukmn

Streaming Data Configuration
Runtime Updates History Buffer Length 255
Refresh Rate (Units in Miliseconds)
Sow | Fact |__| Full Speed|
2750 2250 1750 1250 750 250

K Awis Labed: X Aws

T oo Lebed: Y Asos

@ Snderd |7 Crouder Global Symbols
Diats Sources = i
Gobasmbe : @ Dynamic
) Dyniamic Msymbols v “) Dty
é P - Rarge: @ array1 |,
i 4 arrayl hm .
[ 45 array3 & @ mﬂ?S
il 47 arrays i
Bt Data Size! [z2es . E'F ﬁ} arrays
{ J
checknormal Dala Ranges; | UiniSigred
checkspscialhy = -
@ chedoanf = Dizplay Format:  Decimal |
g : !
O AN First Indexz 0
i denrdguard s
i Last Endex: 1
Selected Yarisbie |snout 2
Adress oz smoleCunt: - |1
Dispiay Configuration
Fermst Frevious Run Sesson Data (5] Auto Assign Tide
Title: Source Symbol gnout

17001 IDE 60
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Mc@ Customization of Plots (y

MASTERs 2013

= : 1 Title Settings

[ox [ concel |

b = 1 Title color

([Ewmtches | s | me | roge | cpone

— selection

o l i S Text Serpe Texi

- . . Sample Test Sampls Text

(o | [ concel | [ meser




Micracre Customization of Plots (2

Chart Properties =

| Title | Plot | Other |

P e Plot Settings

General;
Label: |X Axis

Font: |Verdana Bold, 12 @
b e Color

BEm e L FOnt
e Range

OK [ Cancel J

Other
[ Fare|

Minimum range value: 0,55

Maximum range value: | 10,45

© 2013 Microchip Technology Incorporated. All Rights Reserved.
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MICROCHIP

Merocwe  Customization of Plots )

“Chat Prapatie ===

Tigke [ ot Other |
Ceneral:

[7] Bravw anti-slased

B E’wﬂ Pﬂ'lt' I  Gelect..

S [ 1 General

Seres Outine Fani: Mo editor ImplemEnted

= prope rties

Lok |[ Conca |

3§ Bachground Color =5
([emordres | g | v, [ g [ cpar|

! 1 Background
N e L color selection

© 2013 Microchip Technology Incorporated. All Rights Reserved.
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M.cgm Customization of Plots @

MASTERs 2013
Graph 1 | Graph 2|
FM o 1 Merge plot data
Restrictions:

1.Graphs configured for streaming data updates
cannot be specified as a merge source.,

2.0nly graphs which are configured and enabled
may be spedfied as a merge source.

[ .
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MiCROCHIP T||e Vlew OptIOn

MASTERs 2013

-_— T

Ll

B ot - Febor vl
DI

TUITLLER [EEEO S

Soloct Project dnosn « | DMCT Contiguratien o3

o} Source Symbal! mybuffer
o Shidir 1 +| Slichier 3 Slidser 7 L0e%!

S B

_—

|
o=
=

T AKlE

s

- Frag -

Ba=nloan | Boolean 3 Bookean 3 200

1] 25 50 T L] 1= 150 175 200 s 250

¥ Axis

Usir Dalanad Oraup T eas Dafnad Cratis 3 iar Dafasd Craig 1 Unas Dafiaad Cromp 4 Baas Dafnad Crap 5 Uias Dalaad Crac & Unar Dahasd Croag 7 &y

Enputl Imputl Impuwtl Inpwtl Inpukl Imgutl Inputl
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MQ DMCI Toolbar Controls

MASTERs 2013

FTIFLLEOR 0B =B
Select Project dmci-sin + DMCI Configuration -1/dmci-sin.X/DMCI -sin_1.xm E lﬂ

1 [Nlpuem un lNepegayva gaHHbIX OT 1K yepes
nocnegoBaTtesnibHbIn NOPT (6e3 yyactnsa REAL

ICE) (1)
1 [Npuem un lNepepava gaHHbIX Yepe3 DMA (2)

I YcTaHOBKKM aBTOMaTu3auum cobbitn (Automated
event settings) (3)

1 Window tile view (4)




M-cgcmn DMCI Toolbar

MASTERs 2013

Function

g

Transmit active control setting to a remote target monitor
over the PC serial connection.

Receive data for active controls and graphs from a remote
target monitor over the PC serial connection. ‘

Serial setings. Invokes the Remote Communications
Properties dialog. This dailog is used with RTDM. See
"DMCI - Remote Communications Properties Dialog"”
and "RTDM Overview and Usage”.

&.‘ Transmit active control settings to a remote target using
DMA.

A

| Receive data from active controls and graphs from a
ﬁ remote target monitor using DMA. ‘

@ ' | Read all values from the target device RAM and reflect
' ‘ those values on the dialog tabs.

%‘ Toggle activefinactive state for automated event execution.

Automated event settings. Invokes the Automated Event
%% | Control Properties dialog. See "DMCI - Automated Event

' | Control Properties Dialog”.
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M-cgcmn DMCI Toolbar

MASTERs 2013

| Icon Function

EE ‘ Toggle between a tiled window view and a tabbed window
view. Select how to view the interface, as a tabbed window ‘
or a tiled window. Also, if a tiled window view is used,
select if you want the graphs to scale into their tile section
or remain larger sized.

@‘ Reset controls. Select this to reset controls on each of the
tabs. Right click on the icon to reset all controls, reset
enabled controls, or reset disabled controls.

See also "Reset Menu”,

Exit

Load the dialog settings from a xmil file.

= Save the dialog settings to a .xmi file.
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MQ DMCI Automated Event Control

MASTERs 2013

1 This dialog can be used with Real-Time
Data Monitoring or Direct Memory Access.

1 Build your application e -
| cControllp | SymbolMame | Command | Incremental Delay(ms
1 Select DMCI Menu S e =

1 In Repeat Interval:
1 Select 250mS (default)

Con... [Graph 1 =] Command |Updat

1 To execute an event — =
sequence pressthe g |~

[ Enable Operation

automated control et [T53] eston © Cortsme ot [—

]

L
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ME:?.EH,F. OOHoBMReHue B pearibHOM BpeMeHU

wsemzos~ MPLAB® REAL ICE™ In-Circuit Emulator

I Runtime Watches
1 BbibpaTb rmobanbHyto nepemeHHyto nnm SFR

1 VMlcnonbayloTca Te e pecypchbl YTo 1 ana Toyek
ocTaHoBa (T.€e. MOHUTOPUHI 11 nepemMeHHoMn
YMeHbLUAEeT KOJ1-BO A0CTYNHbIX TO Ha 1)

1 Hactpouts DMCI

x ==

: Watch =

@ Mame Address Type Dedmal Hexadedmal @

I'”—:J ) Amplitude DxB62 D unsigned int [Jo (] oxo000 [] =

|&| © Frequency 0x864 [ unsigned int [Jo (L] ox0000 [

| & |2 Arraybuffer OxB6A U int[128] U A |_I
(T T T R | — e e—— Y i — e
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ME:?.EH,F. OOHoBReHue B pearibHOM BpeMeHU

w20z MPLAB® REAL ICE™ In-Circuit Emulator

 Dymamic ot View Prgeris e i
o] B OtmeTtbTe Runtime
s i B Watch

Riafresh Rate (Units in Millsecords)

ol T e Al BbibpaTtb 250mc (default)

: 5m1.-.. Cxculer i eotb i \ Ey¢ep MCTOpMM

Deta Seurces
Global Symboks Absohkite Akt
4 Drymsme All Symbols - [rata
@ ADCavg P fange:
$ o e
i.g.}.'-'lDC_Rl:sm
St T ICTOYHUK OAaHHbIX
@ DEL_FAS DetaRangs: | Soned
g - i
= o y Format | Dedimal - \ ¢
| e opMaT OaHHbIX
& DEL_SMM it |
e . Lest Index:

s o || Opyrue HacTPOWKH

Tite: Sourpe Symbel: Arraybuffer2
X Aocs Label: X Ais
¥ Ascs Labed: ¥ A
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N DMA

MICROCHIP

wezs  ([TPAMON AOCTYN K NaMATH)

1 [Ina ucnonb3oBaHUA 3TOU PYHKLNM !l e
MK gomxeH nmetb DMA. covurnd] [l

1 PaboTtaet c otnagyukom, nogaepxunsatowimm DMA
(T.e. MPLAB® REAL ICE™)

1 DMCI bygeT umeTb BO3MOXXHOCTb NepeaaBaTh U
npuHuMaTb gaHHble (Sliders, Booleans,
onpepaeneHHble Nosib3oBaTenem) N CTPonUTb
rpadpukm Hanpsamyto yepes DMA.

1 lMpepocTtaBnsaeT nepegayvy AaHHbIX 6€3 ocTaHOBOK
B peanbHOM BPEMEHM.

1 Pabotaet ¢ PIC32.

icrochip Technology Incorporated. All Rights Reserved. 17001 IDE



M? YTto Takoe RTDM?

MASTERs 2013

1 RTDM o3HayaeT Real-Time Data Monitoring

I RTDM BmecTte ¢ DMCI ncnonb3dyetca ons
OTNagku NpunoXXeHUn B pearnbHOM BPEMEHHU

I RTDM aTto npoTokor, paboTatolmm Ha
dsPIC® DSC

I Ncnonbayet UART

1 MoxeT ucnosb3oBaTbCA HE TOJIbKO AnS
oTNagKku




N Real-Time Data Monitoring

MICROCHIP

(RTDM) - -

[ - =
U :.CE'

1 bubnunoteky RTDM Hy»XXHO NpUNnHKOBaATL K
NPOEKTY OndA UCnosfib3oBaHUA

1 Pabotatowmm RTDM nossonut DMCI nepenaBaTth
N NnpuHMMaThb gaHHble yepe3d UART

1 Bbl MOXeTe 0bLaTbCs C MUKPOKOHTPONEPOM
Hanpamyto unm vyepes otnagyumk. RTDM
ncnonbadyeT «run-time control» un «update buttons»
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Mcﬁ\ RTDM Communication Link

MASTERs 2013

RTDM running in user's
MPLAB X DMCI Application code

\d

.

1 [locnepgoBaternbHbIN NPOTOKOM, MakcumMmarsribHaa ckopocTb 460800
oon

1 WcnonbaytoT 2 K Flash ecnu ncnonbsyetcsa dsPIC® DSC
Peripheral Library,

1 600 6ant ecnn gpameep UART koHdurypumpyetcs B «hardware
dependant code»

1 48 6ant O3Y + byepusnpyemole gaHHbIE

1 UART1 nnn UART?2
1  Bpems BbinonHeHuns ~ 20 MKC
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MQ RTDM Resources

MASTERs 2013

1 RTDM Users's Guide (DS70567A)

1 CEO035 RTDM Example
1 Support dsPIC30F

1 CE155 RTDM Example
1 Support PIC24H, dsPIC30F and dsPIC33F

1 CE455 RTDM Example
1 Support PIC24E and dsPIC33E




AN .
MicRocHP Power Monitor

MASTERs 2013

1 batapenHoe nutaHume => HyXHO
MWUHUMUN3NPOBATb TOK
noTpeodrieHnA

1 Ona otnapgkv ectb MPLAB®
REAL ICE™ Power Monitor




AN .
MiCROCHIP Power monitor

MASTERs 2013

1 UN3mepsieMmbin TOK OoT 1MKA fo
1A

i MoxeT 3anutkiBaTh
oTnaxumBaemoe yCTPOUCTBO OT
MPLAB® REAL ICE™

1 UsmepsieT TOK BCcero
yctpouctea unu MK

1  BpeMeHHble OTMeTKM . =,
1 Toyka ocTaHOBa Mo TOKY
1 pacdumk noTtpebneHunn B

o
L

MPLAB X IDE S eassir s i S |
I HanpsbkeHne — SRESE N

1 Tok

1 Bpemsa

1 MpodmnupoBaHue hpyHKUUN

MPLAB® REAL ICE™ Power Monitor
Ana uamepeHus noTpeodneHus (AC244008)
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AN .
Micracre Power monitor

3anycTtuTb nnarvH Power
Monitor

v {FSols) Window - Help : o
T Embedded k [_' Power Monitor I !E

= Licenses F:] _EI —
| : lmainc 2| p33F1256GP
£ A Duff Patch... =
Pply (¥ Poke A ® S & L

Power Monitor L3
(|8 | .Tﬂ_l_#'t.:
il — -
E E - | [- %41 =
(] §:2 o |
tog 3 P
oo
ﬁ 0 e oz 03 o o o ha o0 Ber oA oo o.Fh ORG DAR 0.6 oas 100 080
Tirres (min)
@ !‘. L 3
B | rene e Current {ma) Veltage ()
8 Sati o ” Reset Joom .
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Q :
MiCROCHIP Power monitor

MASTERs 2013

CBOﬁCTBa npoeKTa Proj eCt\IE_!.M,STERs_IMS-Dashboard

%3 MASTERs_2013

Properties )
2§ Compiler Toolchain

. - frbamioe

BbibpaTtb B Plugin Board ; wewrioy
: XC16 (v1.11) [C:

Power Module )o@y

O E D

I .
98 Project Properties - MASTERs_2013 \ e
Categories: Configuration
e @ General
Family: Device:
5 @ Conf: [default] Y
@ Real ICE All Families v | | dsPIC33FI256GP710 -
2 Loading
@ Libraries Supported Debug Header: Supported Plugin Board:
> Buiding Mane Power Module| M
& @ XC16 (Global Options) o
Kcmﬂ Hardware Tool: C_gfpier T.H PF"""’ Module
g Wk | |, Hardware Tools »| || Compier Toolchains ’
il | -00IcD3 | |- AsM30 (vone found)

17001 IDE
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MiCROCHIP Power monitor

MASTERs 2013

Paspewnts MPLAB® REAL
CETM
3anuTaTtb YCTPOUCTBO

-
3 Project Properties - MASTERs_2013

Categories:

a o | Options for Real ICE
= @ Conf: [default] Option categories: I
- @ RealICE
@ Loading Auto select memoriefnebyug Options | | Allow Real ICE
N o Libraries Configuration Memod '09"3m Options
2 Building eeze Peripherals |E
N XC16 (Giobal Options) P [ —
) Program Memory Trace and Profiling 3
Segment
Program Memorrstapuck - | |00
Pranram Mamare Frad  Theav) v Fahff
-
K Project Properties - MASTERs_2013
Categories:
6 | Optons fo RealICE \
= o Conf: [default] Option categories:  POwer N * Reset
o Real ICE N\
& Loadng Power target drcuit from REAL ICE N |7
@ Libraries Voltage Level 3.375 -
2 Building
= @ XC16 (Global Options)
2 wclb-as
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MiCROCHIP Power monitor

MASTERs 2013

Power Monitor:
BbiOpaTb thann ana danna gaHHbIX

Options for Re
Option categories: ij::e ofiling = Res

Data Collection Selection TN Power Modue (Target Power Sampiing) .
Data File Path and Name NS [c:Wiork SwfMASTERs\2013\Tai_Light.X\demo_log .«
Data File Maximum Size (bytes) 1048510

Data Buffer Maximum Size (bytes) 0v/a)
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MICROCHIP
MASTERs 2013

Power Monitor;

Power monitor

BbiOpaTb uamepeHue notpedneHus MNnartol

nnu Ttonbko MK

OGpaTtnTe BHUMaHue
Ha onucaHue

Options for Real ICE

Opton categories: | Trace and Profilng -
Timer Selection (Not Used by Application Code) /A)

rqu{wmt Priority (N/A)

Timer Inmh\ 8)

Timer Interval Units \ (N/A)

Target Power Sampling S&cbu\ Power Data Only

.

Target Power Sampling Interval (in rri:rosemnd;}\ get Boar

Power Measurement

_ : ocessor Only (1uA-SmA) =
How When PC is to be Provided Tag
Break At or Above Specified Current Level ¥
Frm Current Level (in milliamps) 45 =
Option Description |

Target Board (1mA-1A)
Measurement of currentvoltage taken over the Channel A connector (for a spedific component on or section of the

\gg:tbowd’jurhICSPmmr{mﬁz board). The measurement can range from ImA to 1A,

© 2013 Microchip Technology Incorporated. All Rights Reserved.

Processor Only (1uA-9mA)
Measurement of current/voltage taken over the Channel B connector (for a spedfic component on or section of the
target board). The measurement can range from 1uA to 9mA.
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MICROCHIP

MASTERs 2013

Power Monitor

: Power Monitor

- Project Properties

\&

Pause data >N
View Current/
L

View Voltage//: log
View in log scale/r g
0

Clear display/
MeasuV
Zoom

© 2013 Microchip Technology Incorporated. All Rights Reserved.

Tail_Light

current (mA)
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MICROCHIP Power Monitor

MASTERs 2013
AW
YBuauTe npodunk noTpedbneHus no ocTaHosy
| Powemr Monitor =
Bg | Tellgw
% i Mant E Targst Board
i L=
i | = -
o | Er o &
B IE a0 T
£ = " =
40,000
- Time (ms}
Do D yoe
53138 1371 51324 13184 il
S, 5036 §1.042 10182
o e S s 1
531819231 513124 13184 -
!
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MICROCHIP Power Monitor

MASTERs 2013

«Knuk» Ha rpacmke nokaxeT CTPOKY C 3Ha4€HUEeM TOKa U BpeMeHU nsmepeHus

unu
HaobopoT
2 Povesr Maondtor =
6 [T
n . uluunl: Target rn B
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MICROCHIP
MASTERs 2013

Power Monitor

lNo3BonsieT UsMepuTb BpemMs no rpacpumky notpebrneHusn

re Target Board

61,000 82,000 63 .000 64,000 85.000 66 .000
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MicRocHip Power Breakpoint

MASTERs 2013

Toyka ocTaHOBa Nno NPUBbLIWLEHUIO TOKa

98 Project Properties - MASTERs_2013 frreom)
o m— OpmﬁarlledICEJ -\ _
£ @ Conf: [default] Option categories: |{Trace and - )
oy — L[OEE 1L Y
@ Loading Timer Selection (Mot Used by Application n:nde}\ M/a) l
@ Libraries :
Timer In Priori ifA
I8 perrupk Pricrity \ (N/R)
5 @ XC16 (Global Options) Timer Interval \ uA)
@ xclb-as Timer Interval Units \ (NfA)
' from xl:iﬁ:]dcc Target Power Sampling Selection \ Power Data Orly -
| | 9 RCIE —
Power Measurement \ Target Board (1mé-14) -
Target Power Sampling Interval (in microseconds) 10000
How/When PC is to be Provided {/A) i
Il Break At or Above Spedified Current Level Fi |
ook Curent Level G i) as e
Br

YcTtaHoBUTe 3HaYeHue B MA
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MASTERs 2013

MicROCHIP Funct|0n Power Pr()flllng

I MOHMUTOPUHI noTpebneHunsa no
dbyHKUMAM

1 KomnunaTtop pobaBnseT “komaHAabl”
npu Bxoae B PYyHKUUU

1 Power monitor no6aBnsier 3HaYeHuUs
noTpeodrneHus

1 MPLAB® REAL ICE™ pnobaBnsieT
BpeMeHHblIe OTMEeTKM

i1 MPLAB X IDE noka3biBaeT
notpedneHue yHKUUN




B Microchip Debugger

MASTERs 2013

[Tapa cnoB o0 ToM, 4YTO Takoe Debug

Debug — 3TO YHN4YTOXEHMe TapaKkaHOB
B nporpamme ;)




T Advanced Debugging

MASTERs 2013

1 Bce MPLAB® MHCTpPYMEHTDI
ncnonb3yrT dopmat panna
otnaaku ELF/DWARF

1 Jlydiwe nogaepxkka
ONTUMMN3NPOBAHHOIO KoAa




N MoaknoyeHne

MICROCHIP

MASTERSs 2013 nporpaMMaTopa / ne6arrepa
Integrated ]
Development ‘ ‘
Environment Programmer Target
+ Debugger Hardware
Language Tool

MPLAB"

I
MPLAB® X IDE ‘
HELAE HEAL e Your Hardware
C/CH+ In-Circuit Emulator Design
Compiler(s) and MESAEUCIDRE or
Assembler PICKit™ 3 A Microchip

Programmer/Debugger development board
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MI:HQUEHP USB ﬂpaﬁBepa

MASTERs 2013

1 YTunuta USB Driver Switcher

1 Ecnu Bbl ucnonbdyete MPLAB® IDE 8.x u
MPLAB X IDE — HeobxoaOMMO NepEKNUnTb
USB gpaunBep

@ Vs Criver Swit

Group Driver Selection to be Applied:
MPLAEE  MPLABX Do Mot Change
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N
MicRockp Kak oHO paboTaeT?

MASTERs 2013

1 L T m— - =
B r - e T =|
P = S S EEEE
= Ty . E— —— g
MICRCCHE . [t

~ : .
Progranmm ng Function
Programming - ‘ ;
P—

Debuggi ng Functi on

@ @ Control
¥ Signals

—‘

Position

Status, Data,
e RN C—
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N
Mcracke  BHYTPUCXEMHbIe OTNaguYUKn

MASTERs 2013

Bo3MOXHOCTH PICkit™ 3

NMporpammupoBaHue PIC®

REAL ICE
. I€b =3

MPLAR® [CD 3 MPLAB REAL ICE™

In-Circuit Emulator

Otnapka

CkopocTb nporp. CpeaHsas

Bbicokas

AnnapatHble TO u

KomnnekcHbie TO

CekyHaomep

TpaccupoBKa

NMpocmoTp B pearn. Bpem
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N
Mcrockie - AFiFlapPaTHbIe TOYKM OCTAaHOBA

MASTERs 2013

MukpokoHTponnepbl Yucno annapatHbix (HW) Toyek
OCTaHOBa

PIC12F/16F/16F1xxx devices 1

PIC16F1xxx enhanced devices 3

PIC18F devices 1

PIC18F enhanced devices 3

PIC18FxxJ devices 3or5 (MNMpum 1)

dsPIC30F devices 2

dsPIC33F/P1C24 devices 4 (Mpum 2)

PIC32MX devices 6

NMpum 1: B 3Tnx KOHTponnepax nogaepXXmnBaeTcs Tonbko 1 nepemeHHas angd
data capture.
NMpum 2: Yucno Toyek octaHoBa 3aBucuT oT Tuna MK u ero sepcum

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE Slide 98




N
mcracie P3O OTa B peXXume oTrnanku

MASTERs 2013

1 [locne N
nporpamMMupoBaHus
Program
BCe Heobxoanmoe nternal e o
yXxe nomMmeLweHo B VDD Debug
namsaTb Hardware
_ User
vpp/MCLR Debug
CPU Debug config. i,
> PGC
Eila
PGD 2 HW stack Debug variables
> locations ( 8 bit) Cyrot
1 B pexume otnagumka _—
PIC® MCU ves
ynpaBnseTcsa u3 -
MPLAB® X IDE N — 7

HO® 065 MY
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e Debug Header-bl

MASTERs 2013

1 [o3BonstoT
otnaxusartb MK
Koraa:

1 Mano BbiBOOOB

1 KoHTponnep He
nogaepxneaet
BO3MOXXHOCTb OTJlagKu

MHorne manoBbIBoAHbIE U
aeweBble MK ana otnagku
TpebyrT debug header!
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N MPLAB® REAL ICE™

MicrocHIP
MASTERs 2013 BO3IMOXHOCTMA
8-BIT (DATA MEMORY) DEVICES - PIC16
Feature Tools PIC12F/16F1xxx PIC10F/12F/16F
Data Capture (@ Real ICE F

Runtime Watch @ Real ICE Cc

8-BIT (DATA MEMORY) DEVICES - PIC18

PIC18F,
Feature Tools PIC18FxxJ PIC18FxxK SR e
Data Capture (2 Real ICE C D®
Runtime Watch @ Real ICE C D@

Legend:

C = Current support (Green)

D = Support dependent on device (Yellow)

F = No support now, but planned in the future (Orange)
N = Support Not Available (Red)

Note 2: At speeds higher than 15 MIPS, the Performance Pak may be needed.
Note 3: Working at 8MHz or below.
Note 4: Families not supported: PIC18F14K22, PIC18F14K50, PIC18F2xK20/4xK20.
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N MPLAB® REAL ICE™

MICROCHIP
waSTERs 2013 BO3MOXHOCTM
16-BIT (DATA MEMORY) DEVICES
dsPIC33EP, dsPIC33F, dsPIC30F
Feature Tools PIC24EP PIC241 PIC24F  "¢\\5q@  dSPIC30F
Data Capture (2 Real ICE C C C C
Runtime Watch @ Real ICE C C C C

32-BIT (DATA MEMORY) DEVICES

PIC32MX5xx/
PIC32MX3xx/ PIC32MX1xx/
Feature Tools PIC32MX6xx/
PIC32MX7xX PIC32MX4xx PIC32MX2xx
Data Capture (2 Real ICE C
Runtime Watch @ Real ICE C

Legend:
C = Current support (Green)
N = Support Not Available (Red)

Note 2: At speeds higher than 15 MIPS, the Performance Pak may be needed.

Note 3: dsPIC30F Switch Mode Power Supply (SMPS) devices: dsPIC30F1010/2020/2023.

Note 4: The Data Monitor and Control Interface can capture data using a form of Runtime Watch for these
devices. Not all data points will be captured.
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. Microchip Debugger
asTERs 2013 ApXuUTeKTypa

NS

MDB Command line - -GDB++

OS Specific USB
B Driver
/" (WinUSB/LibUSB)
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MicrocHIP anMeHeHMe I\/IDBCOre

MASTERs 2013

1 He npamoe ncnonb3oBaHue
MDB n3 kKomaHAHOU CTPOKMU

1 MpaAmoe ucnonb3oBaHue

MDBC ckpunTtoB &

l MO)KHO VICI'IOJ1b3OBaTb MDB command line - -GDB++
MDBCore gns
TeCTUpPOBaHUA

OS Specific USB

Driver
(WinUSB/LibUSB)
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AN .
MicRocH _.MDB command line

MASTERs 2013

1 MpepocTtaBnaerca .
C KaxXabIiM o o s

' Organize = BB Open with Adobe Reader X » Print E-mail » - [ @

ANCTPUOYTUBOM —
I D E J. ReservedResources 5/30/2013 1:28 PN File folder
u="'i m = 'I'h"--'\s-

1]

HIML Document 2.108 KB

< 1 MDBUserGuide.poll 12/13/2012 55 AM ﬁdche@ 259 KB
I P KO Bo CTBO B W QA0 32000 et R crobat D, LIT5KB
n .| Readme for MPASM Assembler htm 320/ 2013 4:44 PM HTML Docurment 52 KB I
\ O 153 Readme for MPLAE ICD 3.htm 52 534 PM  HTML Document 79 KE |
C S 5] Readme for MPLAB PM3.htm 5/28/20136:34 PM  HTML Document 6ks |

[ ] i I £ - Y
[ 3anycx n3 \bin VOIS« o 2
| File Edit View Teols Help |
u — — |
1 Command line =0 opwix  Bower P Bum  Newtods =- 3.0
Mame ’ Date modified Type Size "
S h e I I 8] itidproc.exe 22013947 AWM Application fakE |
= it s [T VLAY S50 PR G f e 103 KB
A 7] mdb.bat 322713309 PM Windows Batch File G KB ‘
~ gt Dty T S iKB
I o M a Hn H bl M a “ B mplab_ide.exe 5/18/2013 645 PM  Application 189 KE |
“ mplab_ipe.ico 4/30/2012 2:51 PM lcon 5 KB i
An ﬂ 5 1| mplab-cpp.exe 10/6/2010 %01 &AM Application 107 KB |
B | mplabwildcard.exe 11/1152011 B:26 AM  Application KR =
dBTOMAaTnN3auumu ‘ =
u [ mdb.bat Date modified: 3/22/2013 3:29 PM |
i, | Windows Batch File Size: 512 KB
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MICROCHIP MDB COmmand ||ne

MASTERs 2013

1 Cmd Windqw

CIUITT . W

of commands:

P g program stop at certain points
----- Exami sChanging data
Selecting debug tool and device
Others
ramming —— Programming device and its relative functions
running —— Running the program
stack — Examining stack

p" followed by a c = name for a list of commands in that class.
p" followed by conmand name for full documnentation.

>~help deviceandtool

List of commands:

Device — Devu devicename
et the name of a target device.

Hutool —— Hwtool toolname [-pl
the debuy tool. Following are the supported tool names.
1CDh3

1Debugger.
rd Programme .

fllze the —p option to connect to the tool for programming onlwy.




MQ MDBCore n SDK

MASTERs 2013
1 SDK pgocTtyneH Ana Kaxpgoro perinsa
www.opensource4pic.org
1 [lokymeHTunpoBaHHbIN MHTepdenc Kk MDBCore classes

1 TMnaHupyetcsa no6aBsutb MDBC npumepbl, KOTOpble AanyT
npeancTtaBrieHMe Kak MCnonb30BaThb

1 WcnonbayeTtca rpynnoun tectnpoBaHuda Microchip ans
BbIMNOJSIHEHUA PEerpecCMOHHOro TECTUPOBaAHNA BCEX HALLMX
YCTPOWUCTB 1 OTNagku / nporpaMmmMmumnpoBaHus

1 CBasaHbl ¢ IDE Ha Bawem [NK. Vicnonb3yeTt Te xe jar
(Java- dpannbl)
1 Ynpouwaet goctyn K MDBCore nHkancynauun Debugger ()

B OJIHOM Krlacce. YcTtaHoBKa cBA3U; [lporpammmpoBaHue,
Run; Halt; BbicokoypoBHEBbIE (PYHKLIUN

1 MDBCs knaccbl MOryT ynpaendaTtbCca AMHaAMNYECKUMN
a3blkamun: Groovy, Jython, JRuby n 1.n..

1 CosgaHue NpocTbIX YTUANT, NpOorpaMMmnpoBaHne unm
YTeHne NamMaTu

1 CospaHue GUI npunoxeHun Swing/JavaFX.
1 bbicTpoe npoToTMnMpoBaHune
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http://www.opensource4pic.org

S [lpon3BoACTBEHHbIEe TeCTbl

MICROCHIP

MASTERS 2013 Bench Test Scripting

1 Kak 3anporpammupoBatb REAL ICE-om
nporpaMmmou n3 4 cTpok Ha Jython:

| nport com m crochi p. ndbcs. Debugger as D
d=D(" Pl C32MX360F512L", " REALI CE")

d. connect ()

d. progran("/ hone/jose/t.elf")

1 MNMpoctoun cnocod co3paHus
NPUIIOXXeHNA A5 KOHKPEeTHOMU 3a4a4um




MQ Project ‘make file’ generator

MASTERs 2013

1 NMoctaBnsietca Bmecte ¢ MPLAB® X
IDE

I TeHepauusa ‘Make channa’ 0e3 3anycka

IDE ﬁ
1 NMpunoxeHne HaxoguTcA B bin

KaTtariore
1 <installpath>\MPLABX\mplab_ide\bin\prjMakefileGenerator.bat

1 Online help Ha npunoxeHue




Mﬁ\ Make File Generator

MASTERs 2013

1 3anyckK nporpamMmmbl 6e3 aprymeHTa unm
C Kn4om -help:

$ ./prjiMakefilesGenerator.sh -help

priMakefilesGenerator [-help] [-Vv] [project_path[@config_name]*]+
<project_path>- path to the MPLAB-X project in the file system
[config_name] - (optional)
name of a build configuration to generate the makefile for. If missing, the
makefiles are generated for all the build configurations.

-help - displays this help screen.

-V - verbose processing.




S |PE — Integrated Programmer

MICROCHIP

MASTERs 2013 EnVirOnment

MELAB
REAL ICE
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N
MICROCHIP I'IporpaMMVIPOBaHI/Ie

MASTERs 2013

1 MPLAB® X IDE
1 OTnn4dHaga cpena pas3paboTku
1 Xopolla ang otTnagku nporpamMmm

1 'pomosaka anAa npocTthix 3agay
nporpaMMUpPoOBaHUA HA
NPOU3BOACTBE &




S
MicROCHIP MPLAB® |PE

MASTERs 2013 .

IPE = ntegrated Programming Environment

L

8 Integrated Prog

File View Settings Help
Select Device and Tool Results
Family: ' Al Famies v
. : Checksum: |87DE |
Device:  PIC18F45K20 2N | Apply Pass Count: [1 |
Fail Count: |2 |
Took:  ICD3S.No: JIT104632284 - Disconnect | Total Count: [3 |

Lo

Source: |C:'Projects\Bootioader _builld. hex -
SQTP; |Please dick on browse button to import SQTP file

|

Ll Erase H By Read ” & veify H L/ Blank Check

T — — e
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M
MICROCHIP nporpaMMMpOBaHMe

MASTERs 2013

Bal.ue NPoOn3BOACTBO XO4eT
“FlpocTOTY NpUMEHeHuUsA
bbICTpyl0 yCTAHOBKY

1 [Moppoepxky cepmnanunsauunm (SQTP)

1 [opgpepxKy pasnnyHbIX
nporpamMmmaTopoB

1 Paboty Ha pasnunyHbix OnepaumoHHbIX
Cuctemax (Windows, Mac OS, Linux)

1 [NopgpepxKy KOMaHOHOU CTPOKU




Mrcng\ucmn Pe)KMMbl <<PI’OdUCtIOﬂ>> n
MASTERs 2013 ((Advan Ced »

Production mode
1 [lpocton nHtepdenc

1 [NlpocTasa yctaHoOBKa C UCNOSIb30BaAHUEM
doannoB okpyKeHuns

1 3anpeT HeECAHKLMOHUPOBAHHbLIX JENCTBUN

1 loppepxka cepnanmsaymm BcemMu
MHCTPYMEHTaMu
&)
e
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Mﬂ:ng\u;:mn PrOdUCthn n Advanced

MASTERs 2013 P e)I(M M bl
Advanced Mode
1 JocTtyn no naponto
HacTtpouka nHrepdenca
PaspelwleHne export/import hex dpannos

[lo3BondeT popmmpoBaThb cepmranusanuio u
doannbl OKpYXXeHUS

1 OrpaHunyeHne yncna nporpaMmmmpoBaHnm
1 cepus He bonee NN WTyK
... M MHOroe gpyroe




eriow MPLAB® IPE

MASTERs 2013

1 Noppepxka MPLAB PM3, MPLAB REAL ICE™
MPLAB ICD 3, PICkit™ 3

1 MNMopaepxka cneundpnyecKnx BO3MOXHOCTEN
1 PICKkit 3: Programmer To Go
1 MPLAB PM3: paboTa ¢ SD kaptamu namsitu

1 KomaHpHasg cTpoka

1 1:1 coBMecTuMoCTb ¢ command line B
MPLAB IDE v8.xx

S/




s O630p IPE

MASTERs 2013

. Int Programming Emiranment v1.85 = g
Production Mode s .

Fiie View Settings Help
1 BbIObop KOHTpONNepa e . i
Famiy: Al Famiies - :
WU nporpaMmmaropa L E e _EE—
| OCHOBH bleé ¢yHKuMM Tesk | PICKI3SMo: BUR1LI091950 g [ osomear | r::::
1 Program, Erase, Load , - : :
Hex... L progeam i L Erese |L % Red “ 5 verty ” ¥ Bark Check I
I O KH o n a MHTM Sourge: Please cokon browse button to mpors a hex file | Browse ]
. SQTP! [Please chok on browse button to import QT fle [ Brme_
1 Output Window —
1 Cratucrtuka ot .
2013-06-057 18:05:30-0700- Campleted hadeg . 1
E::;:s ;}ﬁ :nF '2-;:1 :E::n :53.!- l:;:u. bcsaf ;m .-. |
o P B st pos  s®  pws W
e S T S— — — |
004 31 lacka [t4c F27 c111 1578 [1588 FOID =|
Frogram Memaory -
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e O630p: Advanced Mode

MASTERs 2013

.EI,OCTyn B Advanced Mode:

I'rhlg lncll'mg'-mru

o o ey ' Integrated Programmlg Environment v1.85 —
e oo File View (Settings) Help :

D PIC 18RS [ |
N — Sele [ Advanced Mode
= ¥ Erase All before Program
. a
L, Frogan

e v Auto Download Firmware

= De Manual Download Firmware
s © Hold in Reset
| 2013-06-05T 18:05: 3007 TD;

Release from Reset

P a— Communication

naxan E=
DOOGE0 FBAB
owem b Br
A
wwo ol || e aoren
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MASTERs 2013

Bknagka “Operate” | ==~ = = *= ' e 1 |
- z Device:  [PIC 13F 452 - @ - e

1 ToXxXe,ytOoMuB @ e — T e L
«Production Mode», '

HO BCe Oonuuu ey eimslatnalads | 2= | e
LOOCTYMHbI. I e —
. = [ utput I

| 201308057 18,05 300700 - Corplsted boades; [PE,

kdress (] 2 4 § & A C E [
[ - 000000 3806 A3 jror. EF10 =x) D=4 ps= D7es

oL, e pan jres Erx  ni s oo i
L 000020 DiE (2] HEDC [oFE [FEL] T JE E;

et R o I - A . TR .. ] b | _LE] TRy o

D04 £31 o E] 1300 a7 it 18 155 FOID -
| i Logout Progrsm Memary -
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MASTERs 2013

Bknagka “ Power”

1 YcTaHOBKa ypPOBHSA
VDD

1 YcTtaHoBKa «Power
From Tool»
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Mcracke — QB30p: onumn Advanced Mode

MASTERs 2013

| File ¥iew Seitings Help

Bknagka “ Memory” iz ‘Lm“"”“““‘““ —

1 Owana3oH s I Tl
nporpaMmmMmumpoBaHuda | t Eave =i -

1 PesepBupoBaHue
obnacTu namMmaTu o

End Addirass: ]

Frogram Memory Range
1 PesepBupoBaHue o =
; Foeset Acidrasses |
@ Production Mode
.m Stahes
B Log ot
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MASTERs 2013

17" . f Integrated Programming Emvircnment v1.85 : o
BknagKka “Environment” | e
I Co3patb/CoxpaHunTb e
HOBOE «OKpYXeHue» B — '
NK vwnu SD kapTy B - : P o
PM3 ® pove sk
1 Bce
nporpamMmmaTopbl s
Tenepb UMeKT .
«OKpY>KEHME> I _
1 PM3SD Card S = —
I .pm3 chaunbl gana PM3 . EEET
I Pa6oTtaeT c cTapbIm o
«OKpYXeHuem» PM3 us s
MPLAB® IDE v8.xx b . -
0 .pen dannbl ans o
Apyrux o Ststuz
nporpaMmmMmaTopoB — : =
Real Ice, MPLAB ICD 3, ® iogot
PK3 .
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O030p: onunn Advanced Mode

Bknapgka “ SQTP”

1 leHepupoBaHue
SQTP dhanna |
.num

1 Te e HaCTPOMKM |

yto B MPLAB® |
IDE v8.xX

'lm-grat,ld ngn ing Environment w1.85 |.=r|: = ﬂ
| File View Settings Help
' SOTF Satiings
Generation Method
§ Cpale
@ Rardom
ec Seed Vakue (Hex) = Start AddressHed: a
- Fumber of bytes(Dec):
Start Vaue (Hex): |0
| @ Memory Muber of parts{Deck: ]
Increment (Heads - | 1
=
.cE S
1 e
| Location Access Method
I i Program Memory & RETLV Feaw Dt
@ Production Made () EEPRLOM Format for PSY
i Sexingh Shahs
@ Log out
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Mcrocie — QB30p: onumun Advanced Mode

MASTERs 2013
File View Settings Help
Bknagka = TS
1] H | bow Export Hex
MPrccl)d”uctlon | o o ia
0 e L Algw Impart Ervinonment
| | Alow Import SOTF fle
I Pa3spelwaeTt gencreus  Foner ] Gonersns Arports ——————
B HOPManbLHOM | T —
13 H ” of| ‘eril am” merL
Production Mode B e L
[ MeHepauusa oTyeToOB f Hemery 7] Ahow Erase 1 before Progran urdes Setings e
( g | Remorve Raad butinn S man window
[ YcTaHoBKa @ nvroment e
Alow memory ed and
orpaHUyYeHus Yncna | e
NpPOLINBOK | dow emary view
@ sgr [¥] Program Memory ¥ Config Memary 5] User 05
I Bo3mMoXHOCTb T 1 Flash Data 7 EEPRCM
AobaBneHns 3ByKOB —
‘nporpamMmupoBaHune - L
3aBepLUeHo’
| PaspelweHune '
penakTupoBaHus ® setins ke
namaTm
| PaspelweHune s
npocMoTpa NnamsTn
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MASTERs 2013

Bknapka “ Settings | |
Mode” i T

1 CkopocTb < : h
nporpamMmmMupoBaH s
ua PICkit™ 3 |

& Memary Sequre Segment

I PICkIt 3 Segments bo Program: P Frog '
Programmer To |
Go T =

[ visable operasons if SOTP values ane exhausted

1 Onuwum 3awmThbl
namMsaTu

1 OcTtaHOBKa
nporpaMmmMmumpoBaH
na ecnm SQTP
3Ha4YeHus
ucyepnaHbl

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE Slide 126



Mlcgl\:mp M P L A B® X I D E:-\-Jj-‘;

MASTERs 2013

E' INTEGRATED DEVELOPMENT ENVIRONMENT

PROJECT MANAGER PROGRAMMER'S EDITOR VERSION CONTROL SOURCE LEVEL DEBUGGER

HW DEBUGGERS PROGRAMMERS PLUG-INS

MPLAB® MPLAB® SIM

Eﬂfﬁ"ﬁ:{? Proteus SPICE Prot ranﬂmalrtfrazbu jer
MATLAB MPLAB"® ICD 3 |
In-Grcuit Emlator

XC Compilers Simulator

RTOS

|DE.V1.05.25.13

Emulators and Production, Gan ]
PCLin and Others

THIRD PARTY SHARED

Slide 127




M.,:?.:H.p Demo and Eval Kits

MASTERs 2013

Microstick Multimedia Expansion Board

Starter Kit for Digital Power

Remote Control Demo Board with ZENA Wireless Adapter Wi-Fi* Comm Demo Board
{Part # DM240315-2) (Part # DV102411)
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——— 200+ Third Party, Tool Partners

MASTERs 2013
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New Development Kits




N Microsticks for

MICROCHIP

PIC24F K-series

e NMutaHune ot USB

NMoapepxka 28-pin, 3V n 5V PIC24F K- MNKpOKOHTpoOnnepos

§ DIP Konoaka aAna cMeHbl MUKPOKOHTPOMJIEpOB

UHTerpnpoBaHHbIU NporpamMmmaTop/oTrnagymk

NMopnepxka B MPLAB® X IDE

Part # DM240013-1 (3V) Part # DM240013-2 (5V)
PIC24F K-Series MCUs PIC24FV K-Series MCUs

www.microchip.com/microstick o
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N Lighting Communications Leci@Light

MICROCHIP

wemzos  Development Platform e

LEDs

YHuBepcanbHasa nnarcgopma ana CBeToTexHUKU
BecnnatHaa ‘Cu’ 6ubnuoteka (DALI, DMX512A)
OummupoBaHue & ynpaBneHue UBeTOM

LTLRREEL ]
Platform Features "
Main Communication Board Highlights (DM160214)
q Populated with PIC16F1947 controlling:

q Communications
q User Interface: LCD, buttons, slider
q LED constant current drive

q Populated with Cree XLamp MC-E Color LED
q Populated with the LEDnLIGHT optic and holder

Prototyping Communication Board Highlights (AC160214) _ _
q Populated with PIC16F1947 for user interface and communications Available for purchase separately or as a kit...

q Bread boarding space for customized lighting development HAEhERERE [_Dwﬁﬂm 24
DMX512A Starter Kit (DV160214-2)

q (2) DALI or (2) DMX512A Adapters

Universal Communications Adapter Interface a  (2) Main Communication Boards

qa DALI Adapter (DM160214-1) a (1) Prototyping Communication Board
q DMX512A Adapter (DM160214-2) | a  9Vinternational power supply
a  Support for future protocol adapters (eg. RF) \ 2 a  RJ45Patch cable

o [
P

Ga'i‘c'r\www.microchip.com/liqhtinqcomms

- —
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N PIC32 M2M (Machine to Machine)

bl PCOMA 1 GSM/IGPS

MASTERs 2013

1 Complete M2M development platform
based on PIC32 | o
- CDMA & GSM | RS IRT Ta - B
- GPS ' 4
- ZigBee® wireless
- 10/100 Ethernet Ly
- RS-232 i &

- On-board temperature and acceleration
sensing

- Two expansion ports

- Micro SD Card support M/N DM320017

- FCC Certified

1 Turnkey Software to get started The perfect development platform for...
- Remote monitoring and management via - Automotive Telematics
demo web console - Fleet mgmt. & asset tracking
- CDMAJ/GPS processing library - Remote automation and control, remote
metering

- Application layer Command dispatcher
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o) PIC32 Bluetooth Audio® 4

MICROCHIP

wasTeRs 2013 Development Kit

Board Features
e PIC32MX450F256L, 80MHz,

256KB Flash/64K RAM Q “

e BT A2DP Daughter Board

e Streaming w/ Low Cost
HCI Module

e 24-bit 192KHz DAC DB
e USB Memory Stick

Playback
e 2inch color LCD Display
e Headphone/ Line_Out Available Software
« Audio Control functions * Apple iAP-1, iAP-2 support

* iPhone-5, Legacy iPhone
e Samsung Audio
Part Number: DV320032 * Android AOA Audio
* Bluetooth Audio w/ SBC & AAC Decode
* MP3 Decode with FAT file system

© 2013 Microchip Technology Incorporated. All Rights Reserved. 17001 IDE




Mrcng\ucmn PIC24F Starter Kit for
MASTERs 2013 Intelligent.Analog

1 Pa3bem ¢ aHanoroBbiMu
cCUurHanamm
1 Ayaumo
I MukpogoH U HayLLHUKMK

1 JaTtyuku

1 OcBewWweHHOCTb U
TeMmnepartypa

1 XK vHaukaTop v BBOA
1 'padmyeckoe none

PIC24F Intelligent Anal ' Nkokkn
(Pa,t“#enﬁgfoo.,'.‘;;‘ 4 1 CeHcopbl mTouch™
1 CBasb

1 USB OTG, Host & Device
1 MecTo ana paguomonyns

© 2013 Microchip Technology In.corporaied. All Rights Reserved. 17001 IDE




MQ Wi-Fi® G Demo Board

MASTERs 2013

I Compact development
latform to evaluate
iIcrochip’s certified Wi-Fi

module — MRF24WGOMA

I On-board PIC32 running =\
Microchip’s TCP/IP stac
solution

I Pre-programmed with demo
code to explore the features
of the Wi-Fi module

1 Complete IEEE 802.11 b/g

Wi-Fi Solution

1 Supports Infrastructure/Ad -
hoc networks and SoftAP Wi-Fi® G Demo Board
networking (Part # DV102412)

I Expandable through
expansion port

I Powered by 2 AAA batteries
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M;.:?.:H.p YnpaBneHue 3D xectamu
Q 'MGC3130 Single Zone Evaluation Kit

1 Preset 140x90mm PCB Electrode
1 USB/I12C™ connection
1 Windows® 7 OS
1 Microchip Aurea GUI

1 Colibri Suite

1 Real-time control function

MASTERs 2013

Part Number DM160217

Sabrewing Eval Kit
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AN PLAB® REAL ICE™ In-Circuit Emulator
il JTAG USB Interface
1 Adapter for connecting MPLAB
REAL ICE in-circuit emulator to
JTAG on the device

MPLAB® REAL ICE" In-Circuit Emulator JTAG Adapter
(Part # AC244007)
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Cnacnb6bo 3a BHMMaHue!
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