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http://www.microchip.com/developmenttools

MICFIQD.CHIP MPLAB® X IDE
PASTERR 2013 www.microchip.com/mplabx

MBPLAB X IDE
1 BecnnatHasa cpepa

1 CoBMeCTUMOCTbL CO BceMVI MK
1 Pabotaet noa Windows, Linux un MAC

OS

1 [narnHbl Ana pacwnpeHus
BO3MOXHOCTEU
1 Cospgatotca Microchip M?AB@

1 Embedded Code Source: =
www.embeddedcodesource.com

1 Harpapgbl: (o001 2L

J—indf’_/j
WINNER S
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o MPLAB® XC C Compilers

MICROCHIP

MASTERS 2015 WWW_mlcrOChIp_Com/mplabXC

1 Tpwu BapuaHTa (Free, STD, PRO)

i Tp“ KOM"M”HTOpa Optirlr;i:ationLevels
i XC8 = 8-bit MK
i1 XC16 = 16-bit MK
I XC32 = 32-bit MK i
1 Tpuv TMNa NUUEH3un S LJ —

I WO rkstati O n , n etWO rk S e rve r ] S ite *Free Edition includesa 60-day PRO evaluation that can be started anytime.
1 Tpu nnatdopmbl
o READERS CHOICE
TECH
E AWARDS
- P

1 Windows, Linux andMAC OS
1 Tpwu Harpapgbl.
1 lNoppepxkKa: SWLlcensmq@mlcrochlp com
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e Programmers/Debuggers

MASTERs 2015

CoBmecTtmMmbl co Bcemu MK

CoBmecTumbl ¢ MPLAB® X IDE n Bcemu
komnunatopamm MPLAB XC

Pa6oTaroT B Windows, Linux and MAC OS

Tpu BapuaHTa

1 MPLAB REAL ICE™ BHYTpPUCXEMHbIA 3MYNATOP
1 MPLAB ICD 3
1 PICKIt™ 3

MPLAB PM3 — lNpOMbILNEHHbIW
nporpamMmmarTop

Microchip Technology Incorporated. All Rights Reserved. v 1%06 IDE i -—. ﬂ & . 2
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I Self-Directed Design Support
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1 Developer Help
1 http://microchip.wikidot.com/tools:start

1 Popym
1 http://www.microchip.com/forums/

..........
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MicROCHIP Havano paboTbl 1 noMoLlb
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1 [pu cTapTe OTKpbLIBaAaeTCA OKHO

1 How do I? MNMowuck no developers help
9K VPLAB X I0E 130002-beta - StarerthZ - defatt NI

Eile Edit View Navigate Source Refactor Run Debug Team Tools Window Help Qv
B J [default < F B - - Q) ER - Peoxo @ Howdor

P | Start Page sel'ﬂ MPLAB X Store 8

ailla.

[ Classes (S Files [T]' Projects

ﬁti’/' Quick Start e MPLAB X IDE Developer Help Q Forums

? a
Get Started Q | MPLAB Harmony @ MPLAB X IDE Forum
~

@ MPLAB IDE v8 Users - IMPORTANT . MPLAB Code Configurator L -; J MPLAB Harmony Forum

@ Download Compilers and Assemblers @ Microchip Libraries for Applications @ MPLAB Code Configurator Forum

Users Guide, Release Notes and Support Docs.

LN MPLAB Harmony & Differences from MPLAB 8

New Features in V3

StarterKitMZ - Dashboard @ Mavigator O

; Open Sample Project

1
Create New Project

Import MPLAB Legacy Project

.
L} Import Hex (Prebuilt) Project

© 2015 Microchip Technology Incorporated. All Ri 06 IDE .




wsswe  New!! MPLAB® X IDE v3.00
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1 OCHOBaH Ha cBexeWu nnachopme
NetBeans 8.0.1

1 JRE 7

1 [Nogpepxka HOBENLLUX CUCTEM KOHTPONM4
Bepcun SVN u Git

1 VicnpaBneHbl owmnbKu
1 HoBble BO3MOXHOCTU

uuuuuuuu




O MPLAB® X IDE v3.00
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1 HoBoe B pepnakrtope

3 Options

E @ ";Ellm JE @

General Editor Fonts & Colors Keymap Embedded Team |Appearance| Miscellaneous

Document Tabs | windows l Look and Feell

@B- pcom Ff

Elpucls c_template_ 1X\ma' . % |8 pi

|| New document opens next to active document tab = Mz X\Makefle 4 b ¥

[V] Close activates most recent document StarterKitMZ

& main.c

T Makefie

Tab placement: @) Top ("] Multi-row tabs

O Left @ Maximum row count: | 35 pic16_c_template_1
_) Bottom One row per project & main.c
Right B system.c

B35 user.c

<no project>
Start Page —

(V] Show parent folder name in tab title [V Same background color for files from the same project

(V] Show full file path (V] Sort opened ments list by project

w Help

Start Page R 39 pic16_c _C_template W.X\main.c % - |> %, \iﬁ B

C:\Users'c10252\MPLA EXProjects\pic16_c_template_1.X\main.c

P OXO% Y HowdoI?
|

Start Page sz main.c % fFT_‘]system.c % E]user.c % E]main.c % f‘lMakeﬁle %

Source | History |[Iy [} ~ B ~|'Q & &




O MPLAB® X IDE v3.00
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1 KHonku Source (ucxogHuk) n History .. ..
(uctopua uameHeHUU) B OKHe - >-%-%

Deﬂa KToDa 1 St;rtPage ﬂfe-_]main.c ; @
?\Ovptlons v = \ History ‘ﬂ@ 3 -
W & Be &L IE B ] e

General | Editor | Fonts & Colors Keymap Embedded Team Appearance Miscellaneous

| General [ Folding ] Formatting l Code Completion ] Code Templates [ Hints [ Highlighting [ Macros ] on SavF Spelichecker

. 7_/
w Help
’:J‘, C/C++/Fortran Comments : = :
. e P T 0 "\ ‘5“}' PC: 0x0| |zdcc

(37 system.c sz‘ Start Page w|@ main.c R‘E}user.c

1 C/C++ comments spell checker [E=lew Br-0-awse

29 ConfigureOscillator():

30
31
32 InitApp():
33

34
35 while (1)

1 [yTb pyHKUMM sl |
37 g INSERT USER .
\ > © man > ConfigureOsallator() >
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CERTIFIED

meewe o MPLAB® X IDE v3.00

1 Pexxum BbIOOpa Grioka

Help

|> E’vlr "'{a 'EPC:OxOEE’ How do I?

Page % 4 MPLABX Store ® @ﬂdemaoqm: (3 main

jﬂsuorv @B -5 - |'Q%5‘ B &

- — —d o g g — W - its
| - e Etd-RET,
Y . =

'~ E-2al=l
— e b S AT '

o o e e e e e e e e e e e e e e e e e e e e e e e e e e ol e e

const uint8 t MiWi[6] [21] =

S

{Oxaz,0xzo,0x52,px20,0x32,0x20,
{Oxsz,0xzo,Oxzo,pxsz,Oxzo,oxzo,
{0xB2, 0x20, 0x20, 9xB2, 0x20, 0x20,
{0xB2,0x20,0x20, bxnz 0x20,0x20,

- o -

{Oxzo,Oxaz,0x20,pxzo,oxzo,0x3250x2

0xB
OxB
0xB
0xB

{0x20, 0%20, 0x20,0%20, 0%20, 0%20, x>

Block select
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1 KoHTekcTHOe meHIo u3 file tab e

Close Ctrl+w Et
1 [NnaBatowada rpynna_ 1 Closean Culeshiow |
penakTMpyembix gannos CloseOther
1 CospaHwe HoBoOW rpynnbl - ShiftEscape |
q)aMJ-IOB : a ] Float Group
1 KonupoBaHue nosiHoro nytu us SRR ASHAEeD
(panna ai| e
1clud Shift Right
EEEL Clone

New Document Tab Group

1clud Lollapse Uoccument 1ab Group

Select in Projects

History »
""" Diff To...

Copy File Path

© 2015 Microchip Technology Incorporate




T MPLAB® X IDE v3.00 *
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1 3aknaaku. [lpesoBuaHoe
npeacraBsneHue. Accounaumsa c
npoekTtamu n channamm.

Qutput Iﬁookmarks (X | =

@ |v & 12F629_New 76
v m} 12F629-sample.asm T : Reset Vector
| B8 | (= 78 cReset code 0x00
_ C 12F629-sample.asm line 112 79
&= v & dspic33Dev 80 movlw  @x23 i
v @ App.c 81 pagesel Start i
© App.cline 70 - B goto Start
83
84 H
85
86 } Interrupt Vector

87 cInt code 0x04

82:1 | INS

© 2015 Microchip Technology Incorporated. All Rights Resel :
ey ARRRRLLL




sisii MPLAB® X IDE v3.00 *
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1 «3agaduun» nepeMMeHoBaHbI B |
«[lenctBuUsa» nepemelleHbl B «Action
ltems»

Projects Classes | 12F629_New - Dashboard Iﬂ] <P (2] Appd.c £ [@] TestobjBase2h £ |2 mainc £ (2] interrupts.c £ [ userc &[] interrupts.c £ |2 mainc © |G 12F629-sampleasm | 12F629-samplez.asm 1| updatePortasm 3 [(2] sta...m
B2kt 2 NEN Asm Source | | History RE-B-- QT FEBH 65 AaA 00 : &g +
> e
» ([ Important Files ; mI:E{uaxF_s—
» [ Linker Files g i
¥ [ Source Files | yelse id
= 4 include <p12F629.ir
& 12F629-sample.asm
5 #endif
E] updatePort.asm 6
» (@ vibraries 7 ;THE CRAP CHARACTER @x1A IS EMBEDDE HERE
» [ Loadables 8 :
v & BlinkyNewDevs.2 9 ;TO HERE...
> ﬁ Header Files 10 L]
> ﬁ Important Files 11
» [{7] Resource Files 12 ;TODO From Assembly source file. This should appear in the Action Items list...
v (& Source Files 13
3 Appa.c 14 ; __config _WDT_ |
§) newAsmTemplate.s 15
» & uibraries 16
> ﬁ' Loadables 17 __idlocs 8x3591
v & braudio ig
o .
> %::a::;::“;;es 20 extern initUpdate
I '.J = 21 extern updatePort
—
12r629-sample.asm - haviaator © | ||
. 23 main:
main
8 lost 24 ;Main_Variables UDATA 0x020
@ ISR_RTRN 25 ;Scratchpadl RES D'1"
@ ISR_TMRO 26 ;Scratchpad2 RES D'1'
© Start 27 ;Scratchpad3 RES D'1'
28 ;Scratchpad4 RES D'1*
29 ;ScratchpadS RES D'1'
30 ;Scratchpadé RES D'1°
31 ;Scratchpad7 RES D'1'
Output | Bookmarks |Acllun Items €3
= De:
U /% TODO From Assembly source file. This should show in the task list... 12F629-sample.asm ...Cts/12F629_New.X/12F629-sample.asm:
b= /% TODO From Assembly source file. This should show in the task list... 12F629-sample2.asm  ...ts/12F629_New.X/12F629-sample2.asm;|
L_D /% TODO Another test... updatePort.asm ...Projects/12F629_New.X /updatePort.asm:
i
-
TODO: 3 (in 12F629_New)
12:73 | INS
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1 MporpammMmucTam Ha accembnepe

1 JobaBneHbl Tadbynauma v
cboopmaTupoBaHue

1 [lo6baBneHbl rMNepcChINIKN N
HaBUrawumsa Ha 3arosioBoYHble dannbl

1 JobaBneHbl «denctBua» (Action
ltems) gna .asm dannos
1 //TODO n noaoOHbIe KOMMEHTapuUmn

hunbTpyloTca u oTtobpaxaroTca B
Action Items




o MPLAB® X IDE v3.00 *
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1 3apaum (Tasks) ctanu oToOpaxaTbCA B KaneHaape

1 MoryT ObITb NpMUBA3aHbI K 3apgavyam
peno3utopueB TMna JIRA

o

x MPLAB X IDE v3.00.02-beta

File Edit View Navigate Source Refactor Run Debug Team Tools Window Help \Q' Search (Ctrl+]) J
DD @ e AT -8 0 - -2 -Q B R G Pood W irovawr
Projects | Files | Classes | Tasks % | G| [ startPage s [y MPLAB X Store 3| #1 - New Local.. x| rvE
QJFilter: 48 NP ||1-New Local Task
B
[ Schedule - Today (0 total) @
- Cancel | Delete | Finish
TR T 4| Task 1 - New Local Task | Detete |
7] 1-New Local Task -
() (g Schedule - All (1 tota) @|| My Private Task Detais =
[+ A Recently Opened (0 total) @ Summary: Start outiine of Code Coverage stratergy
F -
Due Date:m Schedule Date: Tuesday Estimate: |1
S 4o 13,2015 |[~] &4
= i Al Tasks (1total) Notes: | giscuss code coverage stratergy, =
2] 1-New Local Task
4 Related Tasks (0) AddTa—
main() - Navigator | Dashboard #® = 8
% ‘38 Select Project : T T ) = - .’. e -
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O MPLAB® X IDE v3.00

MASTERs 2015
xMPLAaxlDEvsooozuta — - - (o] ® |t
File Edit View Navigate Source Refactor Run Debug Tum Tools Window Help & Search(Cl#) 7]
StartPage 3 |y MPLAB X Store 3| #1 - New Local... | drwid
MPLAB X Store
=
o, oepeenll & Expendsl | LDRArules for MPLAB X IDE —
B Part Number: SW500320
— 16-bit PIC® MCUs
| - 32-bit PIC® MCUs LDRArules for MPLAB X provides transparency into source code, enabling

managers, teams, and developers to better monitor standards compliance,
memory management errors, and securily vuinerabilities. LORArules for
MPLABX provides users with the ability to easily see how the source code

— 8-bit PIC® MCUs
— Application Libraries

@Prniects ﬁFiles [ Classes [E} Tasks Ql‘ (7) Navigator  Dashboard Gh

— Compilers performs in the areas of: Industry-specific and user-defined standards
| MPLAB X IDE Security vulnerabilities Fauit detection Ad...
|| ~ RTOS
= Third Party Tools More...
— 16-bit PIC® MCUs
- Compilers o A . . ’
. MPLAB 16-Bit Device Blocks for Simulink Buy N
A Part Number: SW007023
— Network Software
- Programmers Download the free version from the "Documentation/Software” tab below. The
- RTOS — free edition offers all the same features as the regular version, except that the
number of I/0s is limited to 8. There are six dsPIC products in which there are
— Software Stacks no restrictions. These include the following devices (and their "A” variant):
L Software Tools SO, . (o 33EP256MC506 33FJ32M C204 33FJ128MC802 33EP512MUS10 I

33FJ256MC710 / 33FJ256M C710A 33FJ2...
=+ Application Specific

— Displays - Graphics
- Motor Control & Drive More...

=+ Accessories

e MPLAB(R) X IDE Plugin - Code Profiling [ Buy Now |
] Part Number: SW100100
= Programmers
il Special Introductory Price - $29.99 - Use Coupon Code : TP1502 5

P & output |




meracwe | ogin for mySoftware Account *

€ MPLAB X IDE v3_v2015-05-28

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

Qv Search (Ctrl+I
ﬁﬁ@'ﬂ "B -2 -d B ird & Howdo
| StartPage x| pf MPLAB X Store a1 EHEE
N

Learn & D

What's New

Already Registered? New to Microchip?
el A@rm: - Register now to enjoy the benefits of

youremail @yourdomain.com software update alerts and easy software
P purchasing, licensing and account viewing.

<no recent project> '"”'"""
Forgot Password?
Selecting Simple or Full-Featured Menus ~ Data Sheets Technical Articles and White Papers
@ Download Compilers and Assemblers Errata & Third Party Tools
g Install More Plugins ‘~ Recently Updated Devices mlncl';'é:h| Buy Direct from Microchip
Download and install plugins that add more ambedded code source
functionality to your IDE. » Product Selection Tools it = '~ Embedded Code Source
Sovgrem sou oy AT\ MicRCOR

-~
E User Guides 2 Open Source 4 PIC

Q MicrocHIP 7] Show On Startup

& NetBeans

© 2015 Microchip Technology Incorporated. All Ri 06 IDE .
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MicrocHP Navigation after Login *

MASTERs 2015

Learn & Discover ' AB \ What's New

(5 dsPIC33EP256MUS14
You have 6 new alerts

RE—

\ﬁ Shop MPLAB X Store

@ View mySoftware Account

EC(} Logout h

. © 2015 Microchip Technology Incorporated. All Righ 06 IDE :



Mcracke - Alerts for mySoftware Account *

Learn & Discover

What's New

(& dsPIC33EP256MUS14

You have 6 new alerts. Click below for more information:

® MPLAB XC32++ PRO Compiler (Workstation License) has expired on 13-May-2017.
® MPLAB XC32 PRO Compiler (Workstation License) has expired on 09-Apr-2017.

® MPLAB XC8 PRO Compiler (Workstation License) has expired on 15-Feb-2019.

® MPLAB XC8 PRO Compiler (Workstation License) has expired on 05-Mar-2016.

@ MPLAB XC32++ PRO Compiler (Workstation License) has expired on 13-May-2017.
@ MPLAB XC32++ PRO Compiler (Workstation License) has expired on 08-Apr-2020.

N

Back Clear Alerts Refresh

© 2015 Microchip Technology Incorporated. All Ri 06 IDE



MPLAB® X IDE m

MICROCHIP

%/Software

MASTERs 2015 A C C O u n

MPLAB X IDE v1.Debug - temp20 : default

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

# ﬁ =B H @ [default [~ “E‘ 5 ‘@- b - . %L' {’a - ipc 0x0 dcnovzcoabsablPOl I\ﬁ Enowdop ‘

”5‘( Start Page x| E_;‘]-l;\ewmain.c X[W ) | h 4[]
=

IEngliSh i I I Search Microchip @]

@ MlCROCHlp [ Search Data Sheets @

PRODUCTS APPLICATIONS DESIGN SUPPORT TRAINING SAMPLE & BUY ABOUTUS  ContactUs myMicrochip Login

| Welcome, Purush Kothandapani [Signout, My Account] [ -
My Software
Do e Software Downloads, Keys and Licensing
Activate and Register You have 2 new HPA available to apply to your XC Compilers. Pick the compiler and click the ‘Apply' button
MPLAB® Software
Apply MPLAB XC HPA SW006021-VM - MPLAB. XC Virtual Machine License for Pro Purchase Date: 15-May-2015
from Paper Copy Network Server Compilers
Your Account SW006021-VM - Download Software
HPA Ends: May 15 2016 Download License

Activation Key: 7416-2737-1350-4542

SW006021-VM - Download Software
HPA Ends: May 15 2016 Download License
Activation Key: 1778-6456-5838-5916 il el

|@ Navigator H temp20 - Dashboard ‘ 0] I Fj—] Projects “ {5 Files H if] Services H [®) classes ‘

SW006023-3 - MPLAB XC32++ PRO Compiler (Workstation Purchase Date: 13-May-2015
License)

SWO006023-3 - Download Software oo




MICROCHIP ﬂ PacmwpeHMﬂ IDE

MASTERs 2015 MPLAB’

CERTIFIED

1 Plugins ncnonb3yrTtca onsa pacwupeHus PyHKUMOHANbHOCTHU
cpenbl pa3padboTKu

i yl\clg?\l/lHOBKa n3 MPLAB X IDE nnu 4yepe3s 3arpyxeHHbIU ¢hann

1 JocTtynHbl B Embedded Code Source (ECS) unm ot CTOpOHHUX
pa3paboTynKoB

Plugin
[ Updates| Avaiabe Plugns (19) | Downloaded | Installed (36) | setings|
-

‘1
Install Name Category i Sour " SEGGER JLink Probe

[  SEGGER JLink Probe MPLAB Plugin i

_—I sth:(I:(I: Filter Designer ::LL:.; ::tg:: % {i) Community Contributed Plugin
l‘ [F] Ppclint MPLAB Plugin ml Version: 1.3.0

[7]  Power Monitor MPLAB Plugin Iy 7] Author: Microchip Technology Inc.
I [ ELFviewer MPLAB Plugin & || pate:g/12/14

[[] MPLABX Keelog Plugin MPLAB Plugin & Sotmce: Microchip Plugins
) []  Code Profiling (Trial Version) MPLAB Plugin i page: wiw.microchip.com
I [F]  ECANBitRate Calculator MPLAB Plugin r 7]

[[]  MemoryStarterkit MPLAB Plugin @# || Plugin Description

] dsPICWorks MPLAB Plugin , ‘
I ]  Plugin Update Services MPLAB Plugin % REGGER LIk Frode MEL ABX{TOn FRig &y

[[] RTOS Viewer (FreeRTOS) MPLAB Plugin &
I [F] PathTools Netbeans Plugin &
| [7]  PBP Tool Chain Tools &

[7]  PicBasic Language Syntax Tools &

[[] ccsc compiler Tools (7 7]

[F] SDCC Toolchain Tools 7]

[] Proteus VSM Viewer Tools b7 7]
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— PacwupeHus *
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1 [JocTynHble NfnaruHbl:
1 MHC - MPLAB® Harmony Configurator
1 MCC - MPLAB Code Configurator*
1 DMCI - Data Monitor & Control Interface*
1 *(byoem mnayyatb Ha f1abopaTopHbIX 3aHATUAX)
MPLAB Pro Code Profiler (Free Trial)
Design Aid for MCP19110/1 MCP19118/9
FREE RTOS viewer
SEGGER J-Link probe
LDRA rules (AHanu3 koaa)
CTopoHHKue pacwmpeHusa ot PBP, CCS u ap..

1 Pa3paboTaHbl
1 NetBeans community
1 I>keHepamm no npuMeHeHUsm
1 CTOpOHHMMU pa3paboTymkamu




MICROCHIP
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Hosoctn MPLAB® XC
KomnunatopoB



S MPLAB® XC C Compilers

WASTERs 2015 www.microchip.com/mplabxc

1 OnTuMusaums

Tt CKOPOCTU U pasmepy

1 STD —onTuMmnsauma No CKOPOCTU U
pasmepy

1 FREE

1 High Priority Access (HPA)
1 OBbHOBNEHME KOMNUNATOPOB



http://www.microchip.com/mplabxc

o MpousBoanTenbLHOCTL/

MICROCHIP

MASTERs 2015 P a 3 M e p

1 CoreMark
1 XC8—- 0.11 CM/MHz 7.23 CM
1 XC16 - 1.89 CM/MHz 132.39 CM
1 XC32 - 3.27 CM/MHz 654.36 CM
CepTnduympoBaHbl 1 onyodrnKoBaHbl
EEMBC.org

1 CpaBHeHue pasmMmepa ucnonb3yeT
EEMBC AutoBench

1 PenpeseHTatuBHbLIW, CTAHOAPTHLIV KOA

L illCNF it d———— e . . .




MICROCHIP CpaBHeHMe pa3Mepa KO[la

MASTERs 2015

EEMBC AutoBench Total using 16-bit data

250000

200000

150000

Bytes

100000

50000

© 2015 Microchip Technology Incorporate
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MICROCHIP Kn loyeBbLlé ynyLII_IJeHVIFI
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1 XC8 'mbpugHasa mopenb cteka (Hybrid
Stack model)

1 McnonbayeT nporpamMmHbIN N KOMNUNUpoBaHHbIKM (compiled)
CTeK.

1 XC16 Yny4duweH nnaHUpPOBLUUK KOMaHA

1 YBenuMyeHue npousBoaUTENbHOCTU U
pasmepa koga

1 XC32 Noapepxka moayna Floating-Point

1 Ncnonb3yeT annapaTtHyto noanepxky FPU B HOBbIX
PIC32MZ EF batThy AACPXEY

1 Relaxed math libs

1  MeHblIe n BbICTpee, HO MeHee AeTanbHbIM OTYET 06
onbkax

1 DSP & Fixed-Point Arithmetic support

1 _Fract & Accum Ttunbl gaHHbIX B C Koge




MICROCHIP M KLI
MASTERs 2015 n o n ne p)I(KM
Full Install ﬂ Part-Support Patch
MPLAPB’

CERTIFIED

Device
Header files

-

—

Linker Scripts
\_/_




MICROCHIP

wemzs VMIPLAB® XC MNopgnucka Ha NULEH3UIo

EEEEEEEEE

KoMnunatopa
1 He HyxxHa HPA

1 HeT nnartbl 3a NUUeH3uro
1 [lomeca4yHaga onnaTta

1 Ckopo...
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MICROCHIP
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BHyTpucxemHaa Otnaaka v
IAMynauuma




S Microcontroller Design

MICROCHIP

MASTERs 2015 EnVirOnment

Integrated
Programmer Target
Development
. Debugger Hardware
Environment

MPLAB®
REAL ICE

MPLAB REAL ICE™

C Compiler MPLAB ICD 3 PICDEM™ 2 Plus
C++ Compiler PICkit™ 2 Your Hardware...

Assembler PICkit™ 3

© 2015 Microchip Technology Incorporate




MICROCHIP
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= - —
T e T mr—m T =

Progranm ng Functi on

£ ™ gm =

Debuggi ng Functi on

OO ] )

W Ok

ip Technology Incorporated. All Rights Reserved

UYto Takoe OTnagayuuk?

MPLAB®

REAL ICE

D))

RUCTION  Res
MicrocHIP

Programming
Algorithm

Control
Signals

Status, Data,
Program
Position




= * _ R

MICROCHIP H al d ware

MASTERs 2015
4 : o MPLAB®REAL ICE™

! In-Circuit Emulator
i MPLAB®ICD 3 In-
| Circuit Debugger MPLAB ICD 3

Q : N Functionality

O ™ _ [

© Ple'I;[) b3 In-Circuit PICkit 3 Functionality +

= eougger + Real Time Watch,

- @ Hi-Speed USB, Complex Dynamic Trace,

3 Full-Speed USB, Trigger/Break, /0 Logic Probes,

el | Run. Halt, SS, Break on fl Protection, Production

- Data/Address ! Programmer

8 Stopwatch,

5 Program, Read

© |

G) 1

LL |

$200 $500




o The MPLAB® X IDE Ecosystem

MASTERs 2015 In-Circuit Debug Tool Feature Comparison

MPUAS
REAL ICE

PICKIt™ 3 MPLAB REAL ICE™

Feature e MPLAB®ICD 3 in-circuit emulator

USB Speed Full / High Full / High

Power to Target

HW Breakpoints

SW Breakpoints
& Stopwatch

Trace

Data Capture

Logic Probe / Trigger
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merocie  BO3MOMXHOCTU OTNaA4YUKOB

MASTERs 2015

PIC10F PIC24H
Feature PIC12F PIC16F1x PIC18F dsPIC30F PIC24F PIC32MX Tool
PIC16E dsPIC33F

-
-

Trace Data & Program Flow

RUINITERE )

Software Breakpoints

Break Address or Data Match

Break on Data Fetch or Write

Pass Counter

Stopwatch

WDT Overflow

Run, Halt

Clo|c|cic|clc|C
clolc|clc|clcicla|c
clolc|ciccic o

clolc|clc|clcicla|c

Single Step

Hardware Breakpoints

S
L
S5
S
L
=]
2
.LT)
=
=
=
L
2
—
<
L
o
o
<
—l
o
=

MPLAB® ICD 3

—

D

.

(o))

.

(o))
| B
o)
PICkit™ 3

Peripheral Freeze on Halt

-
-
-
-




N MPLAB® REAL ICE™ Power

MICROCHIP

MASTERs 2015 I\/I O n i tO r

1 UN3mepeHue TOKa
oT 1MKA go 1A

1 MoxeT npegoctaBnATbL NUTaHUe
AnNA oTnaXkuBaemoro
yctpounctea (go 1A)

1 UA3mepeHUue ToKa cuctemMbl UNu

MUKPOKOHTpoOnnepa
I BpemeHHble oOTMeTKHu |
1 Power Breakpoints B o o =l

1 pacdmkn B MPLAB X IDE 28¢5, o K s o
1 HanpsikeHue S L Lo ' J
1 Tok — il
1 UN3mepeHUue BpeMeHuU

1 [podmnupoBaHue
noTpebneHna — Kak Kog BnusaeT

2 MPLAB® REAL ICE™ Power Monitor
Ha noTpebneHne ycTtponcrtea Acidcos,



MICROCHIP

WASTERs 2015 Power Monitor

i Power Monitor o o
- MPLADB
n CERTIFIED
E 100 4
o s To Emulator Card Slot
™ ol
5| €~
B % -
g 50
ol
20
60,000
Time (ms)
Time (ms) Current (mA) Voitage (V)
\63805.0545 31216 3.3184
63308.5011 81.216 3.3184
639119476 81488 3.3184
63815.3941
pancran |

re Target Board

Logic Probe

Pass-Through
CHA = Channel A VI VO VI VO
CHB = Channel B Nt A
VI = Voltage In
VO = Voliage Out

81,000 82,000 83,000 64,000 65,000 88.000 To Target Board
or Device




N
Mcrocke \|PLAB® REAL ICE™ Performance Pak

MASTERs 2015
HIGH-SPEED EMULATOR SYSTEM - DEVICE WITH
ON-BOARD ICE CIRCUITRY
1 Onsa ncnonb3oBaHuA B o ir—"ef°i’:§:%f,;’;:57
LUYMHOM OKPYXeHUn - | . l' _
1 BbicokockopocTHOMU == s T e
n pa M Be p A : Target Board
|
|

1 TpaccupoBKa
ObICTPbLIX CUFHANOB

1 Bonblwe ANUMHHA | Oty
Ka6enﬂ CAT5 (no 3 M) HIGH-SPEED EMULATOR SYSTEM - ICE DEVICE

I M C n On b3yeTCﬂ LV D S Emulator Pod ,_Fffrf,ngaﬂc?_Pik_ E?gggst?rnl;ak

1 Mo3BonsieT !'
CKOPOCTHYIO .
TPacCUPOBKY No RAEL
nocnenoBaTefibHOMY Transtn Socet
Ka H any Target Board

© 2015 Microchip Technology Incorporated. All Rights Re 06 IDE
& RARRAREALAL




McrocHe \|PLAB® REAL ICE™ Performance Pak *

MASTERs 2015




e MPLAB® REAL ICE™ |solator

MASTERs 2015

1 [Mo3Bonsier
noakno4yaTtb
BbICOKOBOJILTHbIE
YyCTPOUCTBaA U C
nepeMeHHbIM TOKOM

1 WM3onsuusa po 2.5KB

1 lNMopkno4veHue yepes
kabenb CAT5

1 Bknrouaer
Performance Pak

MPLABREALICEIMN

ator

© 2015 Microchip Technology Incorporated. All Rights Resel : 06 IDE
4 (LTINS LAY
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MPLAB® REAL ICE™ |solator

MICROCHIP
MASTERs 2015
EXAMPLE DEBUGGER SETUP FOR
NON-ISOLATED AC POWER SYSTEMS
Optoisolated
Self-Powered Target
PC USB Hub Debugger Application
TR TR o A S i e S A
% |
T by Y &
|
| Target |
AIC IZ 7] Ground |
| AC |
I |
Vs | HOT |
Earth Ground T T -, S A ————— J

MPLAB’

CERTIFIED

Emulator Pod

High-Speed
Driver Board

Performance Pak |

o=

Isolator Unit -
Replaces

Target Board Hion Speed

Receiver Board
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N MPLAB® REAL ICE™ In-Circuit Emulator *
Adlsioloils JTAG Adapter

MASTERs 2015

1 NMoakntoyveHue PIC32 yepes
4-x npoBogHbIN JTAG

FIGURE: JTAG ADAPTOR BOARD CONNECTIONS

Emulator Pod .

Ribbon Cable Connector
TRET N i | 1] 2]p GND
TOI i | 3] 4] p GND
TOO o[ 51 6 | p GND
™S | 71 8]1p GND
TCK i | 6 [10] p GND
SRST N od [ 11| 12 | k KEY
DINT i |13] 14| p VREF
MIPS - EJTAG 2.5 Connector

(Target Board)

MPLAB® REAL ICE"™ In-Circuit Emulator JTAG Adapte!
(Part # AC244007)
<4— Ribbon Cable Connector




MICROCHIP Debug Head ers

MASTERs 2015

1 NMo3BonsoT
oTNaXuBaTbCH Koraa:

1 Het goctynHbIX
BbIBOOOB

1 MK He nmeeT
BO3MOXHOCTEN MNo
oThagke

B MPLAB® X IDE Bbloupatb MK,
KOTOPbIA Bbl XOTUTE
ucnonb3oBaTb, He ToT,
KOTOpbIN ycTaHoBMNeH B Header!

‘‘‘‘‘‘




MICFIQCICHIP Debug Head ers

MASTERs 2015

Pin-out as seen by the application

Pin-out as seen by the application with debugger connected

VDD VDD VDD VDD

GP5 GPO/ICSPDAT GP5 GPO/ICSPDAT

GP4 GP1/ICSPCLK GP4 GP1/ICSPCLK

GP3/MCLR/VPP GP2 GP3/MCLR/VPP GP2

ACTIVE
§ us
MICROCHIP

REAL ICE

MPLAB®

MicRoCHIP

© 2015 Microchip Technology Incorporated. All Righﬁ Rei% ﬂoe IDE



MICFIQCICHIP Debug Head ers

MASTERs 2015

Pin-out as seen by the application with debugger connected through a header

1 e 14
ENABLE ICDCLK
GPO/ICSPDAT 3 i ICDMCLR  ICDDATA 12
GP3/MCLRIVPP GP4/ICSPCLK 2 ‘ & Vs
VDD VDD — 2 | 10
JP1 o .
GP5 GPOHCSPDAT 7 |55 Ne L8
GP4 GP1ACSPELK r

GP3/MELRIVPP{ | GP2

dIHI0H3IW Y

SIDE

TOP (XX XX XX/

dr



S Processor Extension Pak

MICROCHIP

WASTERS 2015 (P - P)

Emulation Header Trace Interface
Connector Board

To the
Emulator
=% Logic Probe
T g, & = Connector

To the
Emulator
Modular
Connector

Modular
Connector



M
MR  Emulation Extension Pak (EEP)

1 NMopobHo debug header HO GonbLe
BO3MOXHocTeun no otnapgke (PIC16F1xxx)

1 Real-time annapaTHasa TpaccupoBKa
BbliNonIHeHna komaHg noa MPLAB® REAL ICE™

1 MOHUTOPUHI B pearnbHOM BpeMEHU 32-X
peructpoB noga MPLAB REAL ICE

1 AnnapaTHble TOYKM OCTaHOBa Mo
agpecy/oaHHbIM (32 MaKc)

1 [ocTyn K annapaTHOMY CTEKY

1 [NokasbiBaeT npeablayllee COCTOsHME CcHEeTUMKA
komaHg (PC)

1 BHewHme Tpurrepsl

> 1%06";; " - ﬂ- i 3 2




e Emulation Extension Pak (EEP)

PIC16F1829-ME2 Emulation Extension Pak
(Part # AC244063)

AC244055 (PIC16F1939-ME) amynupyerT:
PIC16(L)F1933/4/6/7/8/9

AC244063 (PIC16F1829-ME2) amynupyerT:
PIC12(L)F1822/40
PIC16(L)F1823/4/5/6/7/8/9
PIC16(L)F1847

AC244064 (PIC16F1789-ME2) amynupyerT:
PIC16(L)F1782/3/4/5/6/7/8/9

AC244066 (PIC16F1619-ME2) amynupyerT:
PIC12(L)F1612
PIC16(L)F1613/4/5/8/9




e MPLAB® P13 @

MASTERs 2015 MPLAB’

CERTIFIED

1 lNpoMbIwWseHHbIN
nporpammMmarop

I ABTOHOMHbLIN PEXUM

1 MporpammupoBaHue B
coKeTe UNN BHYTPUCXEMHO

1 RS232 unun USB
1 Tpu pexunma

1 TOonHbLIN KOHTpPONb OT
MK

1 Safe mode pnsa
0e30nacHOCTU OaHHbIX

I ABTOHOMHbLIN PEXUM

1 MNMoppepxka KapT namMATU
Secure Digital (SD) m
Multimedia Card (MMC)




M
romooe Development Tools Sélector

MPLAB’

CERTIFIED

1 [loKasbiBaeT BCe OTrnago4Hblie nnaThl

1 ImynaTtopbl/OTNag4YmKu
1 Bo3MoOXXHOCTM No oTnagke, YMCNo TOYEK ocTaHoBa U T.A4.
1 [oppoepxuBaemble headers/emulation extension paks
| ,U,OHOHHI/ITeanbIe noanepxmBaemMblieé BOSMOXHOCTU
1 TpeboBaHua n onuuun
1 NMporpammaTtopbl
1 [NokasbiBaeT Ha3BaHna PM3 socket anga pasnmyHblX
KOpMNyCcoB

1  OJomawHan ctpaHuuya Development Tools Selector

Find the best Development Tool
for your embedded solution here

1 www.microchip.com/dts

© 2015 Microchip Technology Incorporated. All Ri
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MICROCHIP
MASTERs 2015

UHCcTpymMeHTapun gns
Npou3BOACTBA




MICROCHIP

wem  PrOgramming and Scripting

1 MPLAB® X IDE
1 [natdopma ana paspaboTku
I VIHCTpyMEeHT anga otnaaku

1 [Ans npousBoacTBa bonee noaxoanT
1 MPLAB IPE
1 IPE Command Line
1 Scripting Tools
1 MDB Command Line
1 SDK




. B SR
MICROCHIP

wezr V|[PLAB® |PE

IPE = cpena nporpammupoBaHus

iintegmhd?smgmmmingiﬁvimmm@ﬁ ==
File View Settings Help

Select Device and Tool Reaults
— 'EAIF - ;v‘ CP=OFF Checksum: |413C
Checksum:
Device: | PIC16LF1823 ~ @ Apply Pass Count:

Fail Count:

Tool: Real ICE S.No : JIT131110097 v

1l

Total Count:

Program % Erase Ii?‘w Read

Verify

1<
K

] §
m | >

Source: |Please dick on browse button to import a hex file

SQTP: |Please dlick on browse button to import SQTP file

Output

Currently loaded firmware on REAL ICE
Firmware Suite Version.....01.38,13 *

Firmware type ...dsPIC33E/24E

Now Downloading new Firmware for target device: PIC 16LF 1823
Downloading AP...

AP download complete

Programming download...

Connecting to MPLAB REAL ICE...

Currently loaded firmware on REAL ICE

Firmware Suite Version.....01.38.10
Firmware type......ooeeunnd Enhanced Midrange




MICFI@DCHIP g

MASTERs 2015 MPLAB’ I P E

EEEEEEEEE

CeoucrBa |IPE

1 lpocTo B ucnonb3oBaHunmn, obicTpas
ycTaHOBKa

1 Dannbl oKpyXKeHUS

1 Cepunanuzaumnga (SQTP)

1 [lopgpoepkka Bcex nporpamMmMmaTopoB
Microchip

1 CpenaHo nopg pasHble onepaunoHHbIe
CUCTEMBI

1 PaclunpeHHbIn pexxum




M
MICROCHIP P e)KM M bl

MASTERs 2015

1 PaclwumpeHHbIn pexum
¢ NocTyn nog naponem
® HactpanBaembin MHTEPdrENC

® MoxeT orpaHnymBaTtb YUCIO
nporpaMmmMmunpoBaHnmn

® KoHTponb akcnopTa/mmnopTta NpoLUMBOK

® [lo3BongeT reHepupoBaTb pannbl
cepuanusaunn 1 OKpyXeHus
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MICROCHIP

WAsTERs 2015 O630p IPE

Production Mode:
. Bbl6op MK, e o =)

File View Settings Help
nporpamMmmMaTtTopa e e |
|| r -
Fariy: | MlFambes . -0rF Chectsun:
: ' hectm: '

° OCH o BH ble N Device:  PIC16LF1823 _— oG oo ot D
Took |Real ICE S.No ; JIT090299069 = Faicont: 0]
onepauuu | [ —

T —
Pr % Er IZF Read Verify Q‘ Blank Check
- Program, TS0 S Y0 *
E V - Source: |Please dick on browse button to import a hex file
ras e L) e r I fy L) SQTP: |Please dick on browse button to import SQTP file Browse
Load Hex e
LI B

Output |

Firmware Suite Version.....01.37.11 *
® Firmware type........ooue Baseline

Now Downloading new Firmware for target device: PIC16LF1823
Downloading bootloader...

Bootloader download complete
- OKHO oT4yeTOB e
Downloading RS...
RS download complete
Programming download...
Downloading AP...
AP download complete
Programming download...

Currently loaded firmware on REAL ICE
Firmware Suite Version.....01.36.10
Firmware type.........cooes Enhanced Midrange




MICROCHIP

wes  0Q030pP: Advanced Mode

Bxon B pexum:

& Integrated Pro

e File View [Settings| Help

Famiy: Al Famiies
Advanced Mcde
v | M Erase All before Program ]
.‘ Fa v
Tk |pediCESNo; X0 ! v Auto Download Firmware - —ﬁ‘
' iz Manual Download Firmware ]g Advanced Setti
& progam R 7o @ Holdin Reset m
Source: EPIease dick on browse button to import Release from Rﬁset l-°9 onto Adv
SQTP: iPIeasedid(onbrowse button to import Commmication Password: 000000000 l
Default Password 'microchip’
% Program % Erase
[ Change Password [ Log on ] ‘
Source: [Please dick on browse button to import a ‘
’ Remember Password ‘

Currently loaded firmware on REAL ICE
Firmware Suite Version.....01.36.10

Firmware type.....covvavial Enhanced Midrange

i ‘



MICROCHIP

wes  0Q030pP: Advanced Mode

“Operate”:

- JOCTYNHbI
BCe onuuu

Integrated Program
[File View Settings Help

Select Device and Tool

r

Family: {AI Families

Device: \PIC16LF1.823

Tool: {Red ICE S.No : JIT090299069

B, frogen

Iﬁ Erase

Source: .Please dick on browse button to import a hex file

SQTP: |Please dick on browse button to import SQTP file

Output |

AP download complete
Programming download...

Currently loaded firmware on REAL ICE

Firmware Suite Version
Firmware type.......... e

Memory View

Address
000000

000008

000018

000020




N

MICROCHIP

wmms  0Q030p: Advanced Mode

“Power” :
YcTtaHoBKa VDD

Oa/HeT nutaHue
oT

nporpamMmmaropa

PaspewieHune
HU3KOBOJIbLTHOIO
nporpamMmmMupoBa
HUA

1, D
2l

v2.35 JESHEE)

File View Settings Help

@ Operate

Voltage Settings




AN T —

MicRocHIP O63op Advanced Mode

MASTERs 2015

i

,‘mntzd Programming Environment =
e —
File View Settings Help

“Memory”: e st |

@ Operate [¥] Allow Tool to select memories and ranges

Manual select Preserve Memory

- InanasoH .
n po rpa M M M po BaH @ Power g Ry F Preserve Flash on Program

Auxiliary Memory

Mﬂ Flash Data Start Address: Hex

EEPROM

- BblOop obnactn | ew
n p o I-p a M M M p o B a H | Boot Flash e Aty ey

Configuration Memory
[] Preserve ID Memory
M ﬂ @ Environment
Program Memory Range

- PesepBupoBaHue i o -
naMﬂTM @ sQT End Address: |OX7FF Hex

- Pe3epBupoBaHue
EEPROM B

End Address: Hex

@ Settings

Status

@ Logout




MicRacHIR O630p: Advanced Mode

MASTERs 2015
g-ﬁgrated PTogramming Em_ L—]
File View Settings Help
1 .
Environment” Envronment setings
Environment Name
@ Operate PIC 16LF 1823 Environment file

[ Co3paHue/3anucob
okpyxeHus Ha MK vnu

© .pm3fle @ [penfid

SD KapTy Anﬂ PM3 oo De:::t:nis the environment file for 16LF1823
1 Bce
nogaepxneaemMble
nporpamMmmMaTtopsl —
noagepxXmBarT Currently no SQTP fil s in use.
OkKpyxeHune

1 .pm3 chaunbl ana PM3

[ PaboTaeT c npeg.
BEPCUAMU OKPYXKEeHUSN
ansa PM3 ot MPLAB®
IDE v8.xx

1 pen cannbl ana
apyrux - Rl, MPLAB
ICD 3, PK3




MicROCHIR O630p: Advanced Mode

MASTERs 2015
Generation Method
) Random
(11 n (7) Pseudo Random
SQTP Seed Value (Hex) : | Start Address(Hex):
I SQTP .num = *::::“M): ; Number of bytes(Dec):
dann onuun e b oty
1 Te Xe

HAaCTPOMKM KaK
MPLAB® IDE
V8.XX Loaten

(@ Program Memory (©) User ID Memory Raw Data

() EEPROM Boot Memory

Auxiliary Memory Flash Data [] Format for PSV




@ I TR —————=——~,
MicROCHIP O630p: Advanced Mode

MASTERs 2015
(8 i qrmsing i 235 S s
[File View Settings Help !
(11 . ” 5 5
Production Mode” | Bl |
@ Operate [¥] Allow Export Hex
1 HacTtpouka uto ‘ (7] Alow Import Hex fe
[] Allow Import Environment |
AOCTYMHO B .
«O0ObIYHOM» pexume ® rover S —— \ —
1 dopmupoBaHue 7] Linit the Program Count to
OTYEeTOB (Log F||e) [] Allow "Verify Device ID before Program” under Settings menu
@ Memory [] Allow "Auto Download Firmware " under Settings menu
1 OrpaHu4yeHue yucna (7] Alow Erase Al befre Program” under Settings menu
npomMBOK DAlow'Cmmication'tnderSetthgsmem
) [7] Remove Read button from main window
I Bo3mMoXHOCTb i Entooment L ——
nob6aBneHus 3ByKa [EJ Abow memory editing and flng
1 ] i EEPROM checksum in the output window
program complete o 2
@ sqQTP [] Display imported hex checksum with CP=OFF
1 HOCTyn K [7'] Enable programming operations only if hex file is loaded
peaakTUpoBaHUIO
I'IaMFlTM ‘ eProdxﬁonMnde Allow Memory View
[¥] Program Memory (¥] Config Memory [#] User IDs
: ﬁohcnzyr: K ipocmoTpy () Figdary Viemory, (7 Flash Data ] EEPROM
a @ Settings
Status
@ Logout
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MICROCHIP
MASTERs 2015

“Settings Mode”
CkopocTb
nporpaMmmmpoB
aHuma PICKit 3

1 PICKit 3
Programmer To
Go

1 Secure Segment

1 OcTtaHoOBKa
nporpaMmmMmumpoBaH
na ecnm SQTP
ucyepnaH

1 PaspeweHune
FIOrrTUpPoOBaHUA "
reHepauum nora

O0630p: Advanced Mode

}mnted Programming Envi

File View Settings Help

@ Operate

General Settings

PICkit 3 Programming Speed

Min

: PICkit 3 Programmer To Go

Secure Segment

Segments to Program: | Ful Chip Programming

SQTP

] Disable operations if SGTP values are exhausted

Programming Method
@ Apply Vpp before Vdd (Recommended) Apply Vdd before Vpp
Diagnostics

Logging Level: |OFF v

Log File: C:\Users\C07720

Special Memory Regions

Program Calibration Memory Program User OTP




—— O630p IPE

BO3MOXHOCTb pPeaAakTUpoBaHUA NaMATU

File View Settings Help
Select Device and Tool
© Operate Family: [AI Families - ‘|
Device: lpxcm.mza -le | Apply ]
@ Paver Tool: [mzcss.uo:mzssosg - [ Disconnect |
1611 12404 F_ ‘
1838 1071 | SETY 1FEE 2EDA 2CFD = l
2887 09EF oF57 12642 3CF0 1227 0120 |
1A 1802 lﬁ‘! 1534 167 1942 2034
@ Memory % % 5 D4 07A7 2282 =3 37m1 07cs 3849
Program Erase Read ? Verify ?_Eaicd‘l 5 508 o iﬁ T 7 8%
20€8 71 0428 X% 1EE7 [3sa1 }E’
29E7 3422 3435 11954 B5A 2%CE 0CED
Source: [C:VJSHS\CD??ZOVDonmmIsPIC 16LF1823.hex I 337 1885 2257 3684 283F 3794 DASF
1462 2FAD @ 22DA 018F 21C8 3988
i y 1F9D 03DE 0109 3754 0106 |0ADE %7
@ Environment SQTP: |Please dick on browse button to import SQTP file | s }ﬂz s Ee e B ==
|%F1L 3488 1840 2490C 2657 3483 621
0355 1689 3734 1A85 3805 2953 1568
Iggg 3120 @ 1060 21E2 l0B&C 11F8
396€ 1818 1058 1873 2% 0313 os0s
25C8 0452 F94 |30EA 30F2 2284 1E3C
281C 10860 2265 i).B‘E 1187 2806 018C
186E 015F 256 28F6 01E3 031D 05F4
2008 2575 [_:@o 208D 3BES 359 jooss
2602 Es‘t 0871 31F4 28CE 3384 281
3C74 33FC 1D9F 3894 ossE 2954 0c37
loso7 0504 lo640 |27ca 0402 1102 26CB
IZ»FD 159A 1791 74 2668 2A5E 0890
36F9 1608 |3c7a EF Di0 3784 1983
1AOF E78 146E 2506 28C1 240C
2075 328 14CC 2001 3882 3260 0780
Q000 2338 0243 3611 |280E 3692 losa0 |2608
Address 0 1 2 3 4 5 6 7 0000E3 1F80 0301 3978 345 |2890 2E1E |2003 [3120 -
@ Settings 000000 3EC7 j%f 03e8 s loFFF 2£6D 3186 0417
Program Memory -
Undock =
Fill M
GoTe
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MicROCHIP Command line tools

MASTERs 2015

1 MPLAB®IPE Command Line Interface
(IPECMD)

1 [lo3BongaeT aBToMaTmM3npoBaTh NPOU3BOACTBO
1 [loggepxka Bcex onepauun ¢ nporpaMmmMmaTopom
1 SQTP nporpammumnpoBaHue

1 [Nlopgepxka
1 PICKit3
1 ICD3
1 REAL ICE
1 PM3

1 KpoccnnatopMeHHOCTb




M :
MicRocHIR Command line tools *

MASTERs 2015

1 MPLAB® IPE Command Line Interface (IPECMD)
1 IPECMD aTo JAR dhann
1  MoxeT ncnonb3oBaTtbCd B KOMaHAHOM MHTEpdeNnce
“lava —jar”
1 pumMmep nporpammupoBaHua U3 noa

KOMaHAHOWU CTPOKMU:

>java -jar |Ipecnd.]ar -P24FJ256GB106 - TPI CD3 -F
"c:/pic24. hex” -M

1 Cnucok KOMaHA MOXHO NOJ1yYUTb Bbi3BadB
BCTPOEHHYIO NOMOLUIb.
> ava -jar ipecnd.jar -7




M :
MicRocHIR Command line tools *

MASTERs 2015

1 MNMpeabiaywine nporpaMmmbl

1 Reall CECMD.exe, PM3CMD.exe, PK3CMD.exe n
ICD3CMD.exe Tak xe Bkno4eHbl B naket MPLAB® X
IDE

1 [pepocTtaBnsatoT obpaTHy0 coBMecTUMOocTb ¢ Windows

1 NMporpammupoBaHue ¢ NOMOLWbIO
REALICECMD.exe:

>REALI CECVD - P18F67J50 - FC. \ DenoCode. Hex - M

D Mo Ty e pra e A R e MRl 77 || it i e v




MICRQDCHIP Ee 3 I D E

MASTERs 2015

1 YacTto (MHorpga?) 3aka3umku XOTAT
MCNONb30BaTb CKPUNTOBbLIE MHCTPYMEHTDI

1 g aBTomatusnpoBaHHOW COOPKU MpoeKTa
(MAKE)

1 [Mpepnoctaensetca ¢ MPLAB® X IDE

1 [eHepupyeT make-dannbl 6e3 oTkpbITUA IDE
1 MDB Command Line

1 BoamoxkHocTb npoBoanTtb UNIT TecThl

1 ABTOMaTuU3npoBaHme otnaaku (debugq)
1 MDB Core Scripting

1 WHTerpauus c apyrummn nporpaMmmamm v
obopynoBaHNeEM

1 [JaeT BO3MOXHOCTb TECTUPOBAHUS Xeres3a C
nporpaMmmMHbIM yrpaBneHnem

© 2015 Microchip Technology Incorporated. All Rights Reserved. v 1%06 IDE i -—. “ S 2




e Project ‘make file’ generator *

MASTERs 2015

1 NMoctaBnsetrca c MPLAB® X IDE

1 NeHepupoBaHue ‘Make’ channoB 6e3
3anycka IDE

1 HaxogauTtca B bin gaupekropum
1 <installpath>\MPLABX\mplab_ide\bin\prjMakefileGenerator.bat
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MIcROCHIP *Make F|Ie GeneratOr
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1 OHNauH nomoLlb

1 3anycTuTb 6e3 aprymMeHToB Unu c -help:

$ ./prjiMakefilesGenerator.sh -help
priMakefilesGenerator [-help] [-v] [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.




MicrocHIP A px NnTe KTy p a

MASTERs 2015

=

- MDB Command line - -GDB++

U

OS Specific USB
Driver
(WinUSB/LibUSB)




Micmocu Using MDBCore B

MPLAB’

CERTIFIED

MASTERs 2015

1) KocBeHHO€e ncnonb3oBaHue
yepe3d MDB command line

2) MpamMmoe ynpaBneHue 4yepes
MDBC scripting class

3) Ucnonb3oBaHne MDBCOIe€ s command iime - -copas

anAa TeCToB u

\

:> OS Specific USB
Driver

(WinUSB/LibUSB)




Mmoo Using MDBCore B

MASTERs 2015 MPLAB

CERTIFIED

NMNogpoOHOCTM B Knacce

19012 AMT (c03.qa|-w|e
NMaruHoOB, mm
SDK,
MDBCs,...

;MDB command line - -GDB++

OS Specific USB
Driver
(WinUSB/LibUSB)
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1 NocTaBndeTcAcC o -
MPLAB X IDE

Help

|. ReservedResources

P8 Open with Adobe Reader X v

Print

Date modified

5/30/2013 1:28 PM

24 Dk
Jio o

E-mail »

Type
File folder

HIML Document

MDB Command Lineh&a@

CERTIFIED

2,108 KB

12/13/2012 9:55 AM

Adobe Ac@

259 KB

1 PykoBoAcTBO ., ~

g
=T Acrobat D...

__| Readme for MPASM Assembler.htm
053] Readme for MPLAB ICD 3.htm
5] Readme for MPLAB PM3.htm

\docs
1 3anyck: \bin
1 KomMaHAaOHbIN

File Edit View Tools

[=) Open

Help
Organize v Print

Name

[n7 itidproc.exe

2/4/201310.07 Abd
3/20/2013 4:44 PM
5/28/2013 6:34 PM
5/28/2013 6:34 PM

Burn New folder

Date modified
2/12/2013 9:47 AM

HTML Document
HTML Document
HTML Document

Type

Application

1071772011 2:32PM
3/22/2013 3:29 PM

HPPIILU =
Windows Ba@

2,175KB

52 KB
79KB
61 KB

dann gnsa
aBTOMaTn3auumu

. mplab_ide.exe

R mplab_ipe.ico

(7] mplab-cpp.exe
(=7 mplabwildcard.exe

C /0 /o0 2 g 4Lt il
/28/2013 6:45 PM
4/30/2012 2:51 PM
10/6/2010 9:01 AM
11/11/2011 8:26 AM

e
Application
Icon

Application

Application

4]]

mdb.bat
Windows Batch File

L%
"

m

Date modified: 3/22/2013 3:29 PM

Size: 512 KB




CiWindowsisystem32icmd.exe

>—help
he list of classes of commands:

breakpoints —— Making program stop at certain points

data —— Examining/Changing data

deviceandtool —— Selecting debug tool and device

pthers — Others

programming — Programming device and its r»elative functions
running — Running the program

stack — Examining stack

ype “"help" followed by a class name for a list of commands in that class.
ype “"help" followed by command name for full documentation.

>—help deviceandtool
LList of commands:

Device — Device devicename
Set the name of a target device.

wtool —— Hwtool toolname [—p]

Set the ?Eggg tool. Following are the supported tool names.
ReallCE.
PICkit3.
SIM.
PM3.
LicensedDebugger.
LicensedProgrammer.

se the —p option to connect to the tool for programming only.

2 -

© 2015 Microchip Technology Incorporated. All Rights Reserved. ) 19006 IDE
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®
@ Administrator: Windows Command Processor
*

MICROCHIP onnecting to MPLAB REAL ICE...
MASTERs 2015 urrently loaded firmware on REAL ICE
- Firmware Suite Uersion 91.37.11
Device PIC32MX795F512L | EEZunE PIC32iX

arget voltage detected
HWtOOI REALICE arget device PIC32MX795F512L found.

Device ID Revision = Bx43000853
Prog ram Program "C:\32bit.K¥\dist\default\debug\32bit.¥.debug.elf"

"C:\32bit.X\dist\default\debug\32bit. X.debug.elf’ | RSN

he following memory areads? will be programmed:
program memory: start address = BxB, end address = BOx?ff
hoot config memory

onfiguration memory

Device Erased...

Programming. . .
Programming/Uerify complete
Program succeeded.

Reset MCLR

Reset MCLR

Resetting...
arget reset

Sleep 1500 | FEETEED

# set breakpoint at 0x108 Break C:\32bit.X\src\BasicTest_X_32.c:225
Breakpoint 8@ at file C:\32bit.X\src\BasicTest_X_32.c., line

Break C:\32bit.X\src\BasicTest_X 32.c:225 | it
Run Running
Wait 6000 | TSTRT:

arget Halted

Stop at k
address :0x9d0002d4
file:c:/32bit.x/srcs/basictest_x_32.c
source line:225

>

Print iVar Print ilar
iVlar=
5 3%¢5151%151515 1%
CDU|t Quit

Stop at

address :0x9d0002d4
Command used — file:c:/32bit.x/src/basictest_x_32.c

X:\mplab_ide\bin> mdb.bat mdb_command.txt S LIRS

>

X :\mplab_ide\bin>mdb.bat mdb_command.txt

(?‘ l‘ \4 ocnhip echnology Incorporated. All Rights Rese



e MDB Core Scripting *
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1 MDBCs (Microchip Debug Core Scripting)
npeaocTaBniseT npumMmepbl UCNOJNTb30BaHUA
KnaccoB gnsa obictporo crapta (MDBCS.jar)

1 MoxHo ncnonb3oBaTb B CBOEWN rpynne
TECTEPOBLLMKOB

1 YcTaHaBnuBaeTca smecTe ¢ IDE

1 MDBCs classes moryTt ncnosib3oBaTtbCa A3blKkaMu:
Groovy, Jython, JRuby, u ap.

1 Co3spgaHune cBoux nporpamm B Swing/JavakF X

1 HdoctyneH SDK gnsa Kaxporo penusa
www.opensource4pic.org

1 lokymeHTaums u anM%pbl paboTbl C Knaccamu
npenoctasngemsiMmn MDBCore

© 2015 Microchip Technology Incorporated. All Rights Reserved. . m iﬁoe IDE - _ ﬂ i " E
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S MDBCore Scripting

MASTERs 2015

1 Kak 3anporpammupoBaTb C NOMOLbLIO
MPLAB® REAL ICE™ Ha fa3bIKe Jython:

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

d. connect ()

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

1 [na co3pgaHua cBoux cneuugunyvecknux
NPUIOXEHUN
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7] MikroElektronika
D VELOPMENT TOOLS | COMPILERS | BOOKS
/\DIGILENT
"- BEYOND THEORY
s $
Custom Computer Services, Inc
Softlog
Systems

interniche

technologies, inc.
W——o+—| Over 200 P
B \ ver artners
“QUANLIS >‘ Soslsld Worldwide

Where Engineering and Science Computes

And over 1,400 Design Partners m




e Third-Party Tools Directory

MASTERs 2015

veeaer WWW.MICrochip.com/thirdpartytools

CERTIFIED

@ MlCHOCHlp [English y I I Search Microchip gl]

I Search Data Sheets

PRODUCTS  APPLICATIONS DESIGN SUPPORT  TRAINING SAMPLE & BUY ABOUTUS Contact Us myMicrochip Login

THIRD PARTY DEVELOPMENT \\ Nt

TOOLS AND DESIGN RESOURCES

Premier Partners

Third-Party Tool Categories
Categories

3 Microchip’s third-party tools and providers offer a diverse range of embedded-design development boards and software that compliment the
— Adapters development tools we develop in-house. Over 200 Microchip Third-Party Recognized Providers and Premier Partners provide development tools in
" almost every embedded application. Premier Third-Party Partners in particular are certified by our engineers to be the bestin the industry providing
Bluetooth ]
not only a large array of software and hardware tools, but superior support for the products as well.
— Books and Courseware

— chipKIT™ Boards

i~ Compilers

— Design Services

— Development Boards
— Emulators

Click on a Third-Party Category to see products that interest you.

— Gang Programmers



http://www.microchip.com/thirdpartytools

MICROCHIP
MASTERs 2015

*Third-Party Tools Directory

— Books and Courseware

— Cables
— chipKIT Embedded
Platform
- CCS, Inc.
— Compilers
~ Design Services http://www_ccsinfo.com
Waukesha, Wisconsin, United States of
— Development Boards America

Phone: (262) 522-6500
Fax: (262) 5226504

— Emulators / Debuggers
— Gang Programmers

— Hardware Tools

— Licensed Manufacturers
— Maker | Hacker Spaces

— Multimedia Boards

— Network Software

— Programmers

— RTOS

— Software Stacks

— Software Tools

— Training Tools

Products

Premier Third-Party Partners

Y oo
Rt

Established in 1996, CCS is a leading worldwide supplier of embedded software,
and hardware development tools, that enable companies to develop premium
products based on Microchip PIC® MCU and dsPIC® DSC devices. CCS C
Compilers are the most advanced, highly developed and most widely used
compiler in the industry. These compilers include a generous library of built-in
functions, pre-processor commands, and ready-to-run example programs to
quickly jump-start any project. CCS IDE C compiler products provide a unique
Profiler Tool to track time and usage information for use on functions, code
blocks, as well as receiving live data from running programs. Complete proven
tool chains include a full line of programmers and debuggers,application specific
hardware prototyping boards, and software development kits. CCS is also a
leading provider of electronic engineering services for embedded software
development, R&D support, hardware design, and custom electronic products
that adhere to our client's high-quality standards. Download our free demo for the
Microchip PIC@MCU C compiler

For Technical Support, please visit www.ccsinfo.com/support,
contact support@ccsinfo.com, or call 262-522-6500 ext 72. For FAE Support
visit www.ccsinfo.com/fae.

p PCH -CCS C Command-line Compiler for PIC18 Family of PIC MCUs

» PCM-CCS C Command-line Compiler for Midrange Family of PIC MCUs

p» PCWH CCS C IDE Compiler for Baseline, Midrange, and PIC18 Families of PIC MCUs
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MICROCHIP Developer Help
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microchip.wikidot.com

1Orl,

o MicrocHIP ~ Developer He

Ip

Tk
n Fi¢

I

Home Microchip Help Technical Training What's New? About Us

¥ Hardware Tools
Q© Get Started Here
i MPLAB Real ICE

DEVELOPMENT TOOLS P. Emulation Headers & Emulation Extension
aks

& Software Tools

i MPLAB ICD 3
Q© Get Started Here i MPLAB PICkit 3 /
il MPLAB® X IDE @ SEGGER J-Link
WrArriba IDE s O Get Started Here

Q© Get Started Here
B Introduction to Arriba

B Introduction to the J-Link Debug Probe
B Introduction to JTAG

il Installation of Arriba B JTAG and the PIC32

B A Simple Example Project B USB Drivers and Utilities

B Shortcut Keys and Icons & MPLAB X Plugin for J-Link

& About Arriba Documentation B J-Link Microchip Adapter

& Viosoft Information B JTAG Communication Method

B Manual Memory Selection




Mlcnco\cmp LDRA RUIeS

MASTERs 2015

1 LDRA
1 Jkcneptobl B Functional Safety / Software Certification
1 3aHumaeT 5 n3 8 mect B MISRA komuteTte
g 1 [pepoctasnsatoT MO gna TectupoBaHus Koga
1 LDRA Rules pna MPLAB® X IDE
1 Wuterpauna s MPLAB X IDE
1 BbinonHgaeT ctaTnyeckum aHanm3 NCXoAQHOro Koaa
1 [Nopopepxkka 16 npoMbILLNIEHHbIX CTaH4APTOB
|

KoHdurypupyemocTtb (No3BonseT 3agaBaTb COOCTBEHHbIE
npasuna)

I (DOle/IpyeT oTHeTbl ANnd ayanTtbl BbINOJIHEHUA CTAHOAPTOB

Part#: SW500320 IDM

© 2015 Microchip Technology Incorporated. All Rights Resel . 06 IDE
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MICROCHIP

masens 20t I\/IPLAB® X IDE

9§ MPLAB X IDE v2.00 - MPLABX_PIC32MX_Explorer16 : default - ™ = . 4

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

FEES D AT W% Q6 [

§ |: Projects @ % | X_PIC32MX_Explore... ||main.c x|
W o s i1 2 K I‘Q'@S.I?{b%l EICEIT
E a i 145H Continue until buttons 3 and 4 pressed s
g (S E] @ MPLABK_PIC32MX_Explorer16 152 while ( !(button_:.:_pres:ed(BUTTON_S3) && b
o | 153 led_off (LED_D6):
&) 154 if ( button_is pressed (BUTTION_S3) ) {
155 value[0]=dice_roll():
% 156 led_on (LED D6):
z 157 }
= 158 if ( button_is pressed (BUTTON_S6) ) {
O @ i Fles 159 value[l]=dice roll(): -
160 led on(LED_D6):
161 }
162 if ( button is pressed (BUTTON_S5) ) {
163 v e[2]=dice_roll():

Open

LDRA: Initial Code, Quality and Design Review
LDRA: View Code Review Report (HTML)
LDRA: View File Callgraph

Cut
Copy
Paste

Compile File

n(LED_D6) ;

tton is pressed (BUTION_S4) ) |
[3]=dice roll():

UX_Explorer16 (Clean, Build, ..) ] Tasks
Ctrl+X Code Review 'c : LDRA/LDRA_Demos/MPLABX _Works)
Ctrl+C
Ctrl+V

E LDRA Toolsuite Output |
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s @B CCS Compilers

CERTIFIED

1 MonynapHbin komnunaTop anga 8-bit, 16-bit MK

1 Command-line, nnn nonHogyHKUNOHaNbHas
cpepa

1 OTnnuuTenbHbIe BO3MOXHOCTM:
1  EZ App Lynx Bluetooth Library (class 19072 — 10T11)
1 Cun npodpmnnunpoBLLMK, METPUKU CIIOXKHOCTM KOoAa
1 Twvn butoBbIX OAHHbIX

C Compiler Solution Suite

p

Y4

PIC18 PIC24 / dsPIC \
16-bit Instructions 24-bit Instructions
16-bit PIC® MCU

PCDIDE s3s0

C-Aware IDE
Compiler Titles

E?,’,I‘,’,I}."’;:"T.E'.ZE L PCB ss0 J[ PCM s150 Jt PCH s200 /||\ PCD s250 /|
www.microchip.com/ccs
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weee  MikroElektronika Compilers

MASTERs 2015

1 Komnunartopbl gna 8, 16, 32-bit MK
1 C, Basic n Pascal

1 OTnuuuTenbHble OCOOEHHOCTU:
1 bonee 500 OMONMOTEYHBIX PYHKLNN
1 NexogHukn npumepos Ha LibStock.com
1 AnnapaTtHbIX KoY NULEH3UN

mikroC

PRO for PIC

mikroBASIC
PRO for PIC

mikroPASCAL
PRO for PIC
COMPILER £

£ 3
COMPILER é 5 COMPILER £
| v !
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sl Clicker 2 for PIC18FJ

MASTERs 2015

1 lMpousBoautenb: MikroElektronika
i PIC18F87J50 MCU

i 128K Flash, 3.8K RAM

1 J[Ba coketa mikroBUS™

1 (bonee yem 100 “Click” nnar)

1  BcTtpoeHHbIn USB-HID bootloader

1 LiPo 3apsaHuk : o —
paarwn | | |RmAY  ReorenPws
neant | RST/IRDG REZINT

REHRX ! C&RD1 RCTM
RGAUTX
RDG/SCL

Part#: TMIKO31




wee  Click Boards by MikroE
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DigiPot Click
_ TMIK025

ADC Click
TMIK024

GPS Click

TMIK028

_ Relay Click
_ GSM Click

TMIKO026
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MicRocH 8 chipKIT™ WF32

MASTERs 2015 MPLAPR’

CERTIFIED

1 Mpounssopgutens: Digilent
1 PIC32MX695F512L w/ 512K Flash, 128K SRAM

1 Microchip MRF24WGOMA Wi-Fi® module

+ Micro SD card connector

1 USB 2.0 OTG controller with A and micro-AB connectors
1 43 available I/O pins

1 12 analog inputs

1 80 MHz operating frequency

Part#: TDGLO21




SIS

s Komodo CAN Duo Interface

MASTERs 2015

1 MpousBoguTtenb:. Total Phase

1  KoHTponb 2-x CAN KaHanos

1 3anucb, PepaktnpoBaHue, BocnpousseaeHue
nocnegoBaTtenbHOCTEU KOMaHA

1 8 nuHun nopta B\B

1 USB 2.0 full-speed

1 becnnatHoe MO u API

1 Windows, Linux, Mac OS X

Part # TTP100008




e ICP2PORT Programmers

MASTERs 2015

1 lMpousBoauTtens. Softlog
1 Portable, rugged design for field service upgrades
1  Programmable clock/data speed
1 4 MB flash, 6 environments

1 Secure option available

bart #TPG100009 (8-bit)
bart #TPG100010 (8,16)
bart #TPG100011 (8,16,32)

Desktop and Gang models also available

© 2015 Microchip Technology Incorporate
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mereeee  Prime 8 Gang Programmer
0

MPLABR’

CERTIFIED

1 lMpousBoautenn. CCS

1 Program up to 8 targets at once

1 SD card reader, stand-alone operation

1 Supports 2V to 5V targets, 8-bit and 16-bit
1 Windows, Linux compatible

Part #TPGPRM8
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chipKIT™ Platform*



MICROCHIP

wemzs CNIPKIT™ Development Platform*

1 Open-source, inspired by Arduino™
1 Powered by Microchip 32-bit MCUs

1 For beginners: easy to learn

1 For experienced engineers: quick to prototype
Many options available

1 Development boards in standard Arduino format
1  Custom boards, Industrial Controllers

1 Single-chip w/ bootloader C h | I(IT

EMBEDDED PLATFORMS




MICROCHIP

wsemzs CNIPKIT™ Development Platform*®

1 High-performance processors (up to 200 MHz)
1 Large memory (up to 2048K Flash, 512K RAM)

1 Supported by multiple IDEs
1 Including MPLAB X, v3.05 or later

1 Perfect for engineers migrating to PIC32

1 More Info: .
1 19005 ARD (chipKIT Introduction) C h | p I(IT
1 190701078 (Cloud Computing) EMBEDDED PLATFORMS

1 chipKlIT.net




S Third-Party Tools Summary
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1 200+ napTHepoB
See http://www.microchip.com/thirdparty

1 CoTHM oTNNaaoO4YHbIX cpeacTB
Lns ecex cmaouu pa3spabomku
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CERTIFIED

Curiosity

NMoppepxka:

e 20,14, 8- BbiIBOAHLIX MK
[locTaBnsieTcs ¢
PIC16F1619

e [lporpammaTop/oTnaguuk

NHTErpmvpoBaH B nnary

o CBeToauoabl ANa nHankaumm

« mTouch® ceHcopHasa KHornka

o KHoOnMkKa

e [loTeHunomeTp Part Number: DM164137

* [locapoyHoe mecTto Anga RN-

4020 Bluetooth n pasbem
mikroBUS™




Mlcn®ocmp PICDEMTM 2 PIUS

MASTERs 2015

« Comprehensive development and
learning platform:

« LCD display

* Pilezo buzzer

« Temperature Sensor

o 4x LEDs

e Microchip TC74 thermal sensor
, i + 32K x 8 Serial EEPROM
el - 5 kQ pot for devices with analog

Inputs
e On-board external oscillators
e Three pushbutton switches for
Part Number: DM163022-1 external stimulus and reset
* Works off of a 9v battery or DC
powerpack

R M L e M TR AR T — - R N ——




MICFIQCICHIP EXpIOrer 8

MASTERs 2015

1 Rapid proof of
concept platform

1 Supports
6,8,14,20,28,40 pin
DIPs

1 PIM module for higher
pin counts

Part Number: DM160228 1 2X Mikrobus headers
1 2X PMOD headers




MicRoCHP PIC24F Starter Kit for
Intelligent Analog

1 Analog Header
1 Clean Analog Signals
1 Plugs Into Breadboards

Audio

1 Mic & Headphones
1 On Board Sensors

1 Light & Temperature
Rich Display

1 Scrolling Banner

1 Custom lIcons

1 mTouch® sensing
solution Controls

Connectivity

1 USB OTG, Host &
Device

1 RF Module Footprint
Integrated Debugger

Part Number: DM240015




Mm?m“’ dsPIC33EV 5V CAN-LIN Starter Kit

MASTERs 2015 ﬂ

MPLAB’
1 Features dsPIC33EV256GM106 with CAN, LIN and SENT
1 CAN/LIN transceivers on board ﬂ @
MPLAD

CERTIFIED

1 Demo transmits messages from all 3 serial interfaces
1 5V operation for robustness in high-noise environments

1 Push buttons, LEDs, temp sensor, potentiometer

1 Integrated programmer and debugger
1 USB Powered

1 Breakout connector for unused I/O
Part Number;: DM330018

dsPIC33EV 5V CAN-LIN Starter Kit
(Part # DM330018)

06 1D
Sttt



N RN4677 Bluetooth® 4.0 Dual Mode

MICROCHIP

wsrems 205 P|Ctall ™/PICtaill Plus Daughter Board

1 Enables rapid development with the
RN4677 Dual Mode Module

1 PICtail and PICtail Plus interfaces
1 Connection to

1 Microchip Explorer 16
(DM240001)

B : 1 PIC32 1/0O Expansion board
i (DM320002)
mﬁ 1 PIC18 Explorer

(DM183032) development
boards

1 Configuration Library for PIC18,
PIC24F and PIC32

1 Enables easy integration

Part Number: RN-4677-PICTAIL ' oi-hoard connection and data

1 On-board USB to UART bridge
1 Easy development from PC

© 2015 Microchip Technology Incorporated. All Rights Reserved. v 1%06 IDE i -—. ﬂ -WI 2
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Part Number: DM320007 & ¢
DM32007-C (Crypto Engine)

PIC32MZEF with Floating Point Unit

PIC32MZEF MCU (200MHZ, 2MB Flash,
512KB DRAM).

12 bit ADC @12MSPS.

Floating Point Unit @200 MFlops for
fast single and double-precision Math

Integrated debugger/programmer
USB Powered

10/100 Ethernet Development using
PIC32 MCUs

Hi-Speed USB Host, Device, Dual Role
and OTG

4 MB SQI Flash, 2 CAN 2.0b, 6
UART/SPI/12S, 5 12C

Online tools & software download

Enables addition of PIC32 Expansion
Board, for connecting application-
specific daughter boards

High resolution Audio Support
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PIC32MZ2048EF Explorer 16 Plug-In Module
(Part # MA320019)

PIC32MZEF Processor Plug-
In Module (PIM)

PIM plugs into Explorer 16
Board

Explorer 16 is a low-cost,
modular development board
for Microchip's 16-bit PIC24,
dsPIC® DSC, and the 32-bit
P1C32 microcontroller families

PIC32MZEF (Plug-In Modules)

" i
B i
o u

-
-
-
-
-
-
-
-
-
.-
-
-
-
-
.
-
-
]
3
-
-
-
-

:
\

YA

1(_”“““.

PIC32MZ2048EF 144-pin Plug-In Module
for Bluetooth® Audio Development Kit
(Part # MA320018)

PIC32MZ Processor Plug-In Module
(PIM)

PIM not compatible with Explorer 16
Board

Enables Bluetooth and Digital Audio

development with PIC32 Bluetooth
Audio Development Kit.

Hi-Speed USB Device/Host/OTG
support , SPI/12S and UART




, B e S
b Ask Us Questions

MASTERs 2015

W

\/’
- il.




MICFI@DCHIP LEGAL NOTICE
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SOFTWARE:

You may use Microchip software exclusively with Microchip products. Further, use of Microchip software is subject to the copyright notices, disclaimers,
and any license terms accompanying such software, whether set forth at the install of each program or posted in a header or text file.

Notwithstanding the above, certain components of software offered by Microchip and 3 parties may be covered by “open source” software licenses —
which include licenses that require that the distributor make the software available in source code format. To the extent required by such open source
software licenses, the terms of such license will govern.

NOTICE & DISCLAIMER:

These materials and accompanying information (including, for example, any software, and references to 39 party companies and 3™ party websites) are for
informational purposes only and provided “AS 1S.” Microchip assumes no responsibility for statements made by 3 party companies, or materials or
information that such 3" parties may provide.

MICROCHIP DISCLAIMS ALL WARRANTIES, WHETHER EXPRESS, IMPLIED, OR STATUTORY, INCLUDING ANY IMPLIED WARRANTIES OF
NONINFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE. IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY
DIRECT OR INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND RELATED
TO THESE MATERIALS OR ACCOMPANYING INFORMATION PROVIDED TO YOU BY MICROCHIP OR OTHER THIRD PARTIES, EVEN IF
MICROCHIP HAS BEEN ADVISED OF THE POSSIBLITY OF SUCH DAMAGES OR THE DAMAGES ARE FORESEEABLE. PLEASE BE AWARE THAT
IMPLEMENTATION OF INTELLECTUAL PROPERTY PRESENTED HERE MAY REQUIRE A LICENSE FROM THIRD PARTIES.

TRADEMARKS:

The Microchip name and logo, the Microchip logo, dsPIC, FlashFlex, flexPWR, JukeBlox, KEELOQ, KEELOQ logo, Kleer, LANCheck, MediaLB, MOST,
MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, PIC? logo, RightTouch, SpyNIC, SST, SST Logo, SuperFlash and UNI/O are registered trademarks of
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