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IVIABTE
CONFERENCE

I'nnaH

1 MPLAB® C — HeCKONbKO HOBbIX
KOMNUNATOPOB

1 BHyTpucxemHasa otnaaka. flebarrepbl u
IMYNATOPLI

1 MPLAB IDE — 410 HOBOro? 4rto
nnaHupyeTtca”?

1 CtopoHHUe cpeacTBa pa3padboTku
1 MPLAB Starter Kits
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IVIABTE
CONFERENCE

1 MPLAB® C — HeCKONbKO HOBbIX
KOMNMUNATOPOB

1 BHyTpucxemHasa otnaaka. flebarrepbi u
IMYNATOPLI

1 MPLAB IDE — 410 HOBOro? 4Yrto
nnaHupyeTtca”?

1 CtTopoHHUe cpeacTBa pa3pabdboTKu
1 MPLAB Starter Kits
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Ms;mg MPLAB® IDE n KOMNOHEHTbI
MPLAB

Integrated Development Environment

%Programmer’s Source Level Project
Editor Debugger Manager

Languages Simulators

MPLAB
SIM

Emulators Programmers
MPLAB ICE
2000
MPLAB® ICE
4000

MPLAB ICD 2

MPLAB REAL ICE™

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide 4

Assemblers
Linkers
Librarians

MPLAB PM 3

PICSTART®Plus

MPLAB
C18, C30, C32
Compilers

i



Komnunatopbsl MPLAB® C

gt rdlas
MPLAB C
Compiler Compiler
for PIC32 for PIC18
MPLAB ©
Compiler
PIC24 and for dsPIC

MPLAB C32
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CONFERENCE

HoBble KOMNUNATOPbLI ANA 16-n
pas3paaHbIX KOHTPONNEepoOB

1 HoBble nNpoayKThl:

- *“MPLAB® C Compiler for PIC24 MCUs and
dsPIC® DSCs” (chopmanbHOe Ha3BaHue
MPLAB C30)

- “MPLAB C Compiler for PIC24 MCUS”

- “MPLAB C Compiler for dsPIC DSCs”

© 2008 Microchip Technology Incor porated . All Rights Reser rved. 1262 £ AP Slide 6



MPLAB® C Compiler

YAREE  for PIC24 MCUs and dsPIC® DSCs

N3BecTteH kak MPLAB C30

- Bce TOXe camoe

- NonHaga Bepcuga

MPLAB C
Compiler

for PIC24 for PIC24

and dsPIC
DSCs

MPLAB C

Compiler

for dsPIC
DSCs

MPLAB C30

- Ana Bcex 16-n OUTHbLIX KOHTPONJIEepoB
- PIC24F/PI1C24H/dsPIC30/dsPIC33

- «CTyaeH4Yyeckon» Bepcuu He byaeTr

© 2008 Microchjp Technology Incorporated. All Rights Reserved. 1262 £ AP
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MPLAB® C Compiler
WMIASTERS
for PIC24 MCUs

MPLAB C MPLAB C
n Bé Bé pC uu Compiler Compiler Compiler
for PIC24 for P|C24® for dsPIC

and dsPIC DSCs

DSCs

- «CTyoaeH4YecKkas» Bepcus
- YcnoBusa npexHme W

- 60 gHen 6€e3 orpaHnvyeHnn
- basoBbi ypoBeHb ontumMunsauunm (level 1)

MPLAB C30

goctyneH nocne 60 gHeu

- NMonHana Bepcus
- Noppepxusaet PIC24F n PIC24H

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide 8



MPLAB® C Compiler

YonEaeno: for dsPIC® DSCs
I\ézmﬁecr: I\éer“/;ﬁe? Compiler
,U,Be BEpPCUU for PIC24 ;gg‘gﬁi =TS
- «CTyoeH4YecKkas» Bepcus
- YCcrnoBua npexHume
- 60 gHen 6€e3 orpaHnvyeHnn MPLAB C30

- basoBbI ypoBeHb onTumMnsaunu (level 1)
goctyneH nocne 60 gHeu

- NMonHana Bepcus
- NopnepxumeaeT dsPIC30 n dsPIC33

© 2008 Microchjp Technology Incorporated. All Rights Reserved. 12624 AP
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OueHoYHble Bepcun

1 OBHOBNEHME CYLECTBYIOLLEN «CTYOEHUYECKOW» BEPCUU

bynoeT nogaepxuBatb kak PIC24 tak n dsPIC® DSC

1 OTpenbHble «CTyAeHYeckne» BepCcuUn KOMMUMNATOPOB AS

P1C24 n dsPIC DSC moryT ncnonb3oBaTbCAa 04HOBPEMEHHO

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP - Slide 10
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3auem?

1 Huxe ueHa

= I'IOKynaeTe TOJNMbKO TO YTO HYXHO

- BbIGOp 16-n BUTHOroO KOHTpOMNepa 1 KOMNUISATopa rnog CBoK
3agavy

1 TnokocTb

- Mpumep: paspaboTka cenyac Ha PIC24 n noapepxka
dsPIC® DSC nocne obHOBRneHus

1 CtaHaapTHOe UMA ANnAa BceX KOMNUNATOPOB

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP - Slide 149



IVIABTE
CONFERENCE

HoBble cBouctea C18

1 MpoekT He TpebyeT linker script

1 NMonHas obpaTHasi COBMECTUMOCTL C
CYLWEeCTBYHOLLMNMM NPOEKTaMM

I Yny4yuweHHble BO3MOXHOCTU OTNaakKu

1 NMonb3oBaTtenbckum linker script oyger

noanoepXuBaThbCs

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP
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IVIABTE
CONFERENCE

[MpoekTbl 6e3 Linker Scripts

1 HauvHas c:
- MPLAB® IDE v8.10

- C18 v3.20
- MPLINK™ Linker v4.20

1 CywecTBYyrOLIME NPOEKTLI

- byayTt komnunupoBaTtbCs, T.K. cTapble hannbl
CKPUNTOB JNIMHKepa oyayT noanepxuBatbcs
HeKoTopoe BpeMA

- PekomeHayeTca yopaTb n3 npoekTta hannbil
CKPUNTOB JIMHKepa

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide 13



HeMoHcTpauus

IVIABTE
CONFERENCE

1 Cumynauua UART

1 PopmMaTHbLIN BbIBOA
- PRINTF

- PaboTa c channamm

© 2008 Microchjp Technology Incorporated. All Rights Reserved. 1262 £ AP " Slide 14
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IVIABTE
CONFERENCE

1 MPLAB® C — HeCKoNnbKO HOBbIX
KOMMUINATOPOB

1 BHyTpucxemHasa otnaaka. flebarrepbl u
IMYNATOPLI

1 MPLAB IDE — 410 HOBOro? 4Yrto
nnaHupyeTtca”?

1 CtTopoHHUe cpeacTBa pa3pabdboTKu
1 MPLAB Starter Kits

rE - ’ ‘il_“‘l;-‘ | B i
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@ Cpep,CTBa ans BHyTpMcxeMHou
MASTERS
CONFERENCE OTnaAKM

] HoBble
Bl CyuwecTByowme

Features/Speed/Trace

$50 $150 $500

© 2008 Microé\@ Technology Incorporated. All Rights Reserved. o 1262L£AP B L _ " & *\ Slide 16 ;‘k



PICkit™ 2 Flash Starter Kit

2

IVIABTE
CONFERENCE

1 Programmer supports 125 PIC®
MCU devices

- PIC24 & dsPIC33

- Baseline, Mid-range, PIC18F
and PIC18J

1 PICKkit 2 Tutorials

1 Debugging Support

- Many PIC12, PIC16 and PIC18
supported now

- PIC24 Coming Soon!

DV164120 PICkit 2 Low Pin Count Demo List $49.99
PG164120 PICkit Programmer List $34.99

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262,LCAP h e Slide 1%
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O\ MPLAB® ICD 2
eethlad] In-Circuit Debugger

1 PabotaeTt nog MPLAB
IDE

1 O6HoBEHNE NPOLLUNBKN

1 [1o 3 Touyek ocTaHoBa

I BoamoXXHOCTb NnTaHUS
ot USB

DV164005 MPLAB ICD 2
DV164007 MPLAB ICD 2 ¢ NCTOYHUKOM NMUTaHung

DV164033 MPLAB ICD 2 + Explorer 16

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP h T e Slide 18
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@ Cpep,CTBa ans BHyTpMcxeMHou
MASTERS
CONFERENCE OTnaAKM

: II

Bl CyuwecTByowme
$50 $150 $500

Features/Speed/Trace

© 2008 Microchip Technology Incorporated. All Rights Reserved. _‘-1,262£ff i I‘_____J* \ Slide 19 "_-‘\L



P MPLAB® ICD 3 — CnepymoLliee
IR nokoneHue gebarrepa

1 Otnapguuk/lMporpammarop
ana Flash koHTponnepos

1 OTnnyYyHbIe BO3MOXHOCTHU MPLAB

IcbD 3

NPU HU3KOWU LieHe
1 MonHasa noapepxka MK

1 MHoro gpyrux ynyJweHui \ XY

MICROCHIP
- Bo3MOXHOCTbL NUTAHUSA
oTNnago4YHoOM nnarthbl

(100 mA)

- bBbicTpbIn — USB HS,
annapatHoe yCKopeHue,
oydep O3Y

- lMporpaMmMHbIe TOYKMU
octaHoBa (1000)

© 2008 Microchip Technology Incorporated. All Rights Reserved. 12620AP e y Slide 20



IVIABTE
CONFERENCE

MPLAB® ICD 3

1 Moapepxka MUKpPOKOHTponnepoB Microchi
PI&*F P P P P P

- PIC32MX

- 32-bit cemencteo, 80 MIPS, pacwmpeHHble OTNaao4YHbIe
pyHKUUN

- dsPIC33F, PIC24H/PIC24F, dsPIC30F

- 16-bit cemenctBo, 16-40 MIPS, ctanpapTHasa otnagka ICD
- PIC18F/FJ/

- 8-bit cemeuncTtBo, 10-12 MIPS, ctaHgapTHaa otnagka ICD

- PIC16F/12F/10F

- 8-bit cemeunctBoO, 10 MIPS, ctaHgapTHasa otnagka ICD
- PIC24/18F ‘K’ cepus

- 16/8-bit, HoBenwana TeXHONOrusA, LWUMPOKUN AnanasoH
Hanps>XXeHn NUTaHusa

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide 24



IVIABTE
CONFERENCE

MPLAB® ICD 3

1 NMutaHne ot USB
- NMoTpebnseTt 220 MA

- Mpu pabote ot USB xaba TpebyeT xab c
NnUTaHUEM

1 RS232 He nopgpepXxuBaeTcH
- Y>Xe HeT Ha OONbLUMHCTBE KOMMNbIOTEPOB

- Hnskasa ckopocTb — NpPakTU4YeCKU He
ncnosnb3yeTcH

1 He TpebyeTca BHewWHero MCTO4YHUKA
nUTaHnA

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide 22



A MPLAB®ICD3

YnyJweHus

1 MoxeT paboTaTth C
3anutaHHOU i
oTnaxumBaemMowu nnaTtou
UM ObITb UCTOUYHUKOM
nUTaHuA

1 LLinpokun anana3oH
Hanps>xeHuun VDD 2V-5V

1 VDD, BblagaBaemMoe Ha
BHELUHIOKO nnaTty
OrpaHun4yeHo
avnanasoHom 3V-5V

1 OrpaHuyeHue
BI:AIXO.D,HOFO Toka (100
M

. ye——— S, e SR TR



MPLAB® ICD 3
MIASTERS
ynyJiweHus

1 Ruggedized
- Tri-state data buffers
- DC isolation eliminating sequencing issues

1 3alwuTa OT BbICOKOIro HanpsiKeHus No JIMHUAM
uHTtepdgeunca ICSP™

- VDD, PGC, PGD
- 3awuTtHble auoabl K 5.5B
1 3awumTa OT NneperpysKu

- HensBecTtHoe ycTtpoucTtBo (K3 no
UHTEePPENCHbLIM JINHUAM)

- OrpaHuyeHue Toka no nutaHuto (VDD)
1 Moaynb ana camoTtecTupoBaHUA
- Validate interface and connection integrity
- Helps isolate target faults vs. tool issues
- Test module includes small PIC® MCUs

© 2008 Microchjp Technology Incorporated. All Rights Reserved. 1262 £ AP " Slide 24



Yto Takoe MPLAB® REAL ICE™
aMyndaTop?

£

IVIABTE
CONFERENCE

" REALICER G FCU g ERUIStoL
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IVIABTE
CONFERENCE

MPLAB® REAL ICE™

1 PnarmaHcKoe oTnaao4yHoe cpencTBo
AnA pa3pabdboTKu 1 oTnaaky BaLllnx
YCTPOUCTB

1 «<MocT» mexay MPLAB IDE m
OoTNaXXuBaeMbIM KOHTpOMNNepom

1 CBA3bIBaeTCA C BCTPOEHHbLIM MoAayrnem
OoTNagKu B MUKPOKOHTpoOepe

1 bbicTpasa oTnagka



T —

amynatop MPLAB® REAL ICE™

£

IVIABTE
CONFERENCE

1 MPLAB REAL ICE (DV244005)
- RJ45 Driver Board n kabenb
- Kabenb nornyeckoro npoobHuKa
- Mnata agna camoTecTUpoBaHUA

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP T - Slide 2%



— W
@ ngh Speed Performance Pak
Ly (AC244002)
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A\ MPLAB® REAL ICE™
VIASTERS
Processor Paks

1 Heobxoaum ang manoBbIBOOHbIX UK
[eLleBbIX MUKPOKOHTPOIIIEPOB

1 ilcnonb3yeTca Korga KaXXably BbIBO4, HA BEC
30510Ta

1 Vicnonb3yeTca ana gobaBreHnss CBOUCTB

n/ivnun TpebyloTcsa BCe pecypcbl y
OTNaXMBaemMoro MUKpOKOHTponepa

Slide .29
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“Ba3oBble” 0COOEHHOCTM

NuTerpauns ¢ MPLAB® IDE

PaboTaeT Kak nporpammaTop v oTnagvuk
To4ku octaHoBa

OkHo HabrnoaeHua nepemMmeHHbix (Watch

window)
- YnpasrneHue nporpaMmmonu
- Run
- Halt - Animate

: - Step Over
- Single Step i Respet

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP - Slide 30



IVIABTE
CONFERENCE

MPLAB® REAL ICE™

[lpoABUWHYTbLIEe BO3MOXHOCTU

1 HabnwogeHne 3a nepemeHHON B
pearibHOM BpeMeHM

1 DMCI — Data Monitoring and Control
Interface

1 TpaccupoBKa

1 CekyHaomep

1 PaclwumpeHHble TOYKM OocTaHOBa
1 Jlornyeckmnm npooOHUK

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide 34



@ MPLAB® REAL ICE™ 3mynaTop Vs.
VAR OGbIYHbIA IMYNATOP

OCoO6eHHOCTHN MO OTHOLUEHUK K OOLIYHOMY
IMYNATOPY

- PeanbHbIU KOHTpPOMMep a He SMYNALUOHHbIU
yun

- PaboTaeT B cucteme

- BO3MOXHa BbICOKOCKOPOCTHAaA oTrnagka no
HU3KOMU LieHe

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide K,/
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OcHOBbI OTNagkKu

o

© 2008 Microchjp Technology Incorporated. All Rights Reserved. 1262 £ AP " Slide 33



- —, — “-_.._ —_
£

MeToabl noaKnO4YeHUsA

IVIABTE
CONFERENCE

Mooz Mol

ISR e 1

s | Targst Dovice
N or PIM

Targel Board

Higgn -Spasd T
I?a:eh.'e-l Board
Fower

Target Device
or PIM

Target Board

T

Standard Driver Power
Board

© 2008 Microcw Technology Incorporated. All Rights Reserved. 1262,LCAP Py i.: . b N Slide 34 .y
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MASTER JrieKTpu4vecKkne coeanHeHuUs
MPLAB® REAL ICE™ Emulator

—_— e e mrE e —— e

| User Aeset Application
PC Board
VoD
4 TE-10K Device
MPLAE T I o YPPIMCLR
REAL ICE : FGGC
in-Circuit . FPGO
Emulator - V33 avpop
Interface AaS
Connector

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262,LCAP h e Slide 35
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MASTER! PacnpocTtpaHeHHble OLNOKMH
MPLAB® REAL ICE™ Emulator

VPR/MCLR

MPLABE

In-Circuit
Emulator

Interface
Con nector Mol

© 2008 Microc hip Technology Incorporated. All Rights Reserved. 1262,LCAP h .~ . Slide 36
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PacwunpeHHble BO3MOXHOCTHU

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP h Slide 3%



IVIABTE
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[fporpamMmmHbIe TOYKM OCTaHOBaA

1 [MporpamMmMHbIe TOYKM OCTaHOBA
NO3BONAKOT UCNMONMb30BaTb NPaKTUYECKU
HeorpaHM4YeHHoOe YUCNO TOYeK OCTaHOBa

I HeT npocKanb3biBaHUA
1 Kak a3To paboTaet”?

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide 38



IVIABTE
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[lporpaMMHbIe TOYKM OCTaHOBaA

1.  3aMEeHSAT OPUrMHarnbHy
MHCTPYKLMIO MHCTPYKLUEWN
«JloBywkoun» (TRAP)

2. TRAP MHCTpYyKUUA OoCTaHaBNIMBaeT
KOHTponnep

3. KomnbloTep nepepaeT opuruHarnibHyHo
MHCTPYKLMIO KOTOpaA 3aTem
BbINOJIHAETCH

4.  Reprograms TRAP instruction



#

IVIABTE
CONFERENCE

PaclwunpeHHble TOYKM OCTaHOBa

1 TOUYKn ocTaHOBA NO U3MEHEeHUI0 OaHHbIX
1 Event Breakpoints

1 ANDed Breakpoints

1 Sequenced Breakpoints

1 CekyHaomep

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP - Slide 40



@ HabniopeHue nepemMeHHON B
NMASTERS
peanbHOM BpeMeHM

1 ObHoBNneHue okHa Watch Window BO
BpeMS UCMOJIHEHUSA Koaa

1 OTn4yHasa BO3MOXHOCTb AN TOUYHOMN
HaCTPOWKU ynpaBRsAOLWMNX arirOPUTMOB

- NMony4yeHue “B peanibHOM BpeMeHU"
MHopMaLUN U3 KOHTPpoONNepa

- NMpoBepkKa peakumMm cUCTeMbl HA U3MEHEeHue
yCrioBUM

- NMpoBepKa BbINONHEHUA NPOrpamMmmMbl B
pearibHOM BPeMeHM



@ HabniopeHue nepemMeHHON B
NMASTERS
peanbHOM BpeMeHM

1 TpeboBaHuA Ana HabnoaoeHUsN
nepemMeHHOU B pearibHOM BpPeMeHU

- <15MIPS ans RJ45

- High Speed Performance Pak gns 6onee
ObICTPbLIX CUCTEM

- CoBMeCTUMbIU MUKPOKOHTpOINep

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide 42



S Data Monitor and Control Interface

VIALS
CONFERENCE

1 Yto Takoe DMCI?
1 3a4yeM HyxeH DMCI?

=

—_ DMCI - Data Monitor Control Interface

Crynamic Data Control | Dynamic Data Input | Dynamic Data Yiew

araph 1

Data Capture: tseconds

© 2008 Microchjp Technology Incorporated. All Rights Reserved. 1262 £ AP " Slide 43



HeMoHcTpauus

IVIABTE
CONFERENCE

1 NMpocmoTp NnepemeHHOU B peanibHOM
BpeMeHMU

1 DMCI

© 2008 Microchjp Technology Incorporated. All Rights Reserved. 1262 £ AP " Slide 44
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TpaccupoBKa




IVIABTE
CONFERENCE

TpaccupoBKka

TpaccupoBKa nepeMeHHbIX U NporpaMmbl

1 NMweT nor nameHeHusa nepemeHHou B PB
1 TpaccupoBKa BbINOSTHEHUA NMPOrpamMmmbli

1 AopecoB U MHCTPYKLUN

1 NMpakTnyeckun He orpaHnyYeHHbIN Oydep
TPAaCCUPOBKU

1 Tpacca moxeT ObITb COXpaHeHa Ha
XXEeCTKOM AUCKe

1 MpocTOoTa UCcnoNb30OBaHUA



IVIABTE
CONFERENCE

TpaccupoBKka

1 [1Ba TMna TpaccupoBkKU

- NMporpamMmmMHas TpaccupoBKa

Mcnonb3yloTcs Makpochl Ans nora nepeMeHHom v
TPacCUPOBKMU

Native Trace
SPI Trace
PORT Trace

- TpaccupoBka MHCTpyKuun (anga PIC32MX)

- Ncnonb3yeTca BcTpoeHHas BO3MOXXHOCTb PIC32 ans
BbiBOJa OAAaHHbIX O X04€ BbINOJIHEHUA NPOrpamMmbil

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide 47
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TpaccupoBka: Yto a1 umero”?

IVIABTE
CONFERENCE

Line Frogram Address Value
o oo0ao03 40 Ox1
— 1 oaoao34n Oxz
2 DDDDD?:}D _|:|:-:3 ﬁ
e 3 00000340 Ox4
st 4 00000340 0x5
bra ﬁ
do f
nop! T
inre |
Zra CAdsPIC33F Demo for Explorer 16 Boardymain rtc.c Bing
“ais /* check if time to update LCD with TOD data */ ) 2595
117 if [ rte led update )
118 i
igne|ll19
1z0 _ Los(d, --Eu'atmndﬂ-?-._;;_' i
El:“-' 121 hexdec | hours ) ;
01T .
o URRELE R b vl
bra (€ [ 2]
do = i CEL
1

© 2008 Micro% Technology Incorporated. All Rights Reserved. __“262£@ i l‘____J \ Slide 48 \
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Native Trace

1 Acnonb3yeTcH PGC/PGD

1 MegneHHO uss [ ppl=="

]
I Target Device
. or Fim

, Target Board
|
1igh -5 peed
Fecava'ﬁuaﬁ
- =]
Driver Board) : N
Target Device
ar P
Target Board
Standard Driver FPOowWer
Board
© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 CAP | -.h.; _— . N Slide 49
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SPIl Trace

1 bbicTpee

1 TpebyeT LVDS u SPI nopT (2
AONOJSIHUTENbHbLIX BbIBOAA)

% L

SPI Trace

¥
g
W
T DT
- | B LK
= St
by e e
Dl g M Y

© 2008 MicrocNP Technology Incorporated. All Rights Reserved. 1262‘3AP B i -
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PORT Trace

£

IVIABTE
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1 HanobbicTpenwmnm cnocod
1 TpebyeT 8 BLIBOAOB

/O Port Trace Agpicatin
P Beard

Intafacs Davice
Connecbor

u

7

i SOHRTE
Prike i
CorneEohor
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TpaccupoBKa UHCTCPYKLUUN

BcTtpoeHHasn nepudepusa, He TpedOyHOTCA MaKpOChHI
Noka3biBaeT BbINOJSIHEHUE BCEX MHCTPYKLUU

NMoka Tonbko anga PIC32MX

TpeOyeT 5 BblaerneHHbIX BbIBOAA

MPLAB® REAL ICE™ Trace Kit (AC244006)

Db s Frngra e

Trace Cakbd

T raos
acapler

LOge ok (onne i
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M Trace

=101 x|

%ﬁmﬂﬁ Line Program Address COp Lakhel Instruction
11081266 SDOo0eES 1000FFF6 bedg ze
110812687 SDOo0eEC oaaooooo nop
11081265 Shoo0eCa SFC20000 lwr w0
11051269 SDOo00eCsS 2C420064 sltiu AEH|
11051270 SDo00deCC 10400005 bhedg w0
11051271 SDooasDhO ooooaooo nop
11051272 SDOo00eDh4 SFCZ0000 lur O
11051273 SDooaeDhs AFSZ8010 =w w0
11051274 SDoodeDhC SFCZ0000 lur w0
11051275 SDOOOsEQ 24420001 addiu w0
11051276 SDOOOGE4 AFCZ0O000 =W O
11051277 SDOOOBES 1000FFFe bheg ze
11081278 9D000GEC nop
11051279 Sho0deCd SFCza0oo lu i
11081280 OnONNECS eXal: elnlni-:! =1t4in w7l

RAHOMEVMEIShoukrnAPIC32 LCD Proj\delay.c

44

45 void Delay( unsigned int delay count )
46 {

47 unsigned int i=0, 3=0, k=0;

44

49 Aireturn;

a0 g_count++;

a1 for (4=0; j<delay count; j++)

a2 [i=0; i<100; i++)

23 Eenpiegint: =3

54 // temp count = delay count +1;

55 A4 asm wolatile ("outer: dec _temp count"”);
56 /7 asm volatile ("ep0 temp count™);
57 4 asm wvolatile("bhra =, done"):

— ‘s Fd SR bR

=

© 2008 Microch&) Technology Incorporated. All Rights Reserved.
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1 Pre- and post-build batch
1 Default linker script

1 Generic device

Step In last context

Project folder management

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262£AP s

Build/Project Improvements

Build Options For Project "dsPIC33FGP710.mcp”

Post-Build Step

oK [ Cancel

Fast swapping between symbol sets

Slide .58
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IDE Improvements

Add SFR| |ACCa

address

1 Run-time watch

Update

/ \ Run-time watch

Data Capture

1 Editor hot keys

1 DMA memory view

wiatch 1 | watch 2 | Watch 2 | Watch 4

1 Trace event up/down
1 CAN shadow register view

1 Web updates (automatic and manual)

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP h T Slide 56



IDE Improvements (continued)

IVIABTE
CONFERENCE

Editor Options

| General | T Fils Types Tooltips | Text || Other

Editor autocomplete nsacve

[%]: Enable ariahle Mousenver Yalues

Drefault Type Format

(%) Uze Watch Preferences

Dual-core crash solved! TR e <

Mouzeover dctive on Debug
7 Decimal

() Char

DMCI improvements:
- Circular buffer support ] bl Auoconpls <o Asvae

Autolist Struct members . or - Activates

- R u n _ti m e d ata C O n t r O I Function parameter information | Activates

Autocomplete

Debug/Release ]
- Build type

- Debug tool in use at build time
- Define _ DEBUG for customers
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ATrE YnyuyweHus aebarrepa

REAL ICE Settings

Status Clock Secure Segment Wamings

I (<3 a M O p 03 Ka )) Progam Memory | Currfigumtiu:un | Trace * Freeze on Hatt
n e p M ¢e p M M n O Check a peripheral to freeze it when halted. Uncheck

a perpheral to allow it to run while hatted.

O CTa H O By .F‘eriphemls to Freeze on Halt

|~ [#] TIMER1

1 dsPIC® DSC variant " B
header support I:ﬂEE;

1 Programming v

executives (16-bit) |

' MPLAB® REAL ICE™ | 7“0
I
message linking

emulatar.

] l [ Cancel
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Select Device

Device:

i MHCbOpMaLWIFI O fosPicaaFi2566P710 v MHCprMeHT
BblIOpaHHOM (PyHKLUMOHUpPYeT

KOHTponnepe @ roner  @’non B TECTOBOM pex.

3 MPLAB PM32 & MPLAB REAL I
I n porpaM M Hble Language and Design Tools
TOYKMN OCTaHOBa B S e e e
P I C 18 Debugaers

i) MPLAB SIM i@y MPLAE

! MHAMKauMH @ MPLAB REAL ICE
pecprOB OTnaAKM MPLAB ICE 2000

@ Mo Module

@ PICKit2

ICENCD Headers

Breakpoint Details

Count Lizage
X Data Capture
1 BP

HW BP [4] Used 2@ SW BP Enabled ~ J‘

© 2008 I\/Iicroé\@ Technology Incorporated. All Rights Reserved. _&262‘§AP B ‘_ 7 '*%_ Slide 59 .
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IHpanBep USB

1 64-bit ppanBepbl gna XP 64 n Vista 64

- MPLAB® ICD 2, MPLAB PM3 u MPLAB ICE
4000 (MPLAB IDE v8.14)

- MPLAB REAL ICE™ BHYTpUCXEMHbIN
amynatop MPLAB ICD 3 (v8.14)

1 CtaHpapTHbIe apavuBepbl B OyayLumx
Bepcusax
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1 MPLAB IDE — 410 HOBOro? 4Yrto
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1 CTopoHHMe cpeacTBa pa3paboTKu
1 MPLAB Starter Kits



Premier Third Party Tools
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1 New Premier Third Party Webpage

. : . . | Software | Hardware | Demo Bo
1 “Premier Third Parties } MPLAB® IDE Integrated Min-Circuit Emulators and || » PIC® MCL

Development Environment Debuggers F Connectivi

offer their tools for sale or . oecemee | Frogrammer
mICrOCh | p DI R ECT ¥ Application Maestro ¥ Memary » PIC24 MCI

Software FPICtail™ [
¥ Total Endurance ™ k PICtail™ F

I NaVIgatlon » Code Module Library Boards
from Development Tools W a

¥ Premier Third Parties

Pa. e k Memaory
¥ Additional Third Parties

F Automotive

1 “Additional Third Parties”
brings up the full
database
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Premier Third Party Tools

Provides info on the tools

Links

E

5

. HI-TECH Software {purchase from Microchip Direct)

to vendors website or 3 party landing page
Links to microchipDIRECT

HI-TECH Software is the only compiler vendor with comprehensive support for all
PIC10/M12/16/18/24/32 MCUs, plus the dsPIC Digital Signal Controllers. The H-TECH product
offering includes the following:

PICC™ STD supparting all PIC10/12/16 series processors.

B HI-TECH C® PRO for the PIC10/12/16 MCU family supporting all processors,

# PICC-18™ STD supporting all PIC18 series processars.

B PICC-18™ PRO supporting all PIC18 series processors

» HI-TECH for dsPIC/PIC24 STD compiler supporting all PIC24 and dsPIC DSCs

» HI-TECH C® PRO for the dePIC DSC and PIC24 MCU families. (Due mid 2008)

» HI-TECH C® PRO for the PIC32 MCU Family

HI-TECH Software has teamed with Microchip Technology Inc. for over a decade. It is a world class
provider of ANSI C compilers: many featuring Omniscient Code Generation™ (OCG) —a whale-
program compilation technology. The HETECH C® PRO compiler employs QCG. The PRO is an
industrial-strength compiler delivering unrivalled code density. It is easy-to-use and allows access to
all the features of the PICmicro® devices. The PRO can also be operated in Lite mode (due April
‘08): with a FREE license supporting all devices. The Lite version has OCG and some other PRO
functions disengaged, and it is ideal for entry level students and hobbyists. Evaluation versions of HI-
TECH compilers can be found at http://microchip_htsoft.com/downloads/demos_php.

CCS Inc. (purchase from Microchip Direct)

. The CCS C Compiler was developed exclusively for the PIC® MCU - making it a highly optimized ".

© 2008 Microchjp Technology Incorporated. All Rights Reserved. 1262‘2AP

compiler for Microchip parts. The compiler has a generous library of built-in functions, preprocessor
commands, and ready-to-run example programs to quickly jump-start any project. Drivers for real- “-

time clocks, LCDs, A/D converters, and many more are innate features to the CCS C Compiler. If
moving from an 8-bit to 16-bit processor, the 24-hit PCD compiler is an easy migration. PCD has a
generous CCS math function library, Flash access functions and the full range of commeon built-in
el . _ : Slide 64
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Third Party Tools

1 PeweHus

© 2008 Microchip Technology Incorporated. All Rights Reserved. 12624 AP

Cpena pa3paboTku
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Green Hills Multi
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1 NMoppepxka PIC24/dsPIC® u
PIC32

1 A""apaTHa;I noaAaepXxka divr s iplceda Pk 0Qaaah T

- BHyTpMcxeMHblﬁ 3Myn;| Top M Hisraekip Simularar ¢ SaPICI0MIS 7 Blirk lighes | Fr-.nhrihti
MPLAB® REAL ICE™ TN B semeanhe
(PIC24/dsPIC DSC) i .

- JTAG otnapuuk (PIC32) i

17 unsigne=d inc chng = Of
18 unsign=d int mySultok=O;
19 unaigned int myCount:

-} int main {int arge, char * argel]l)
5 2 . TRIZA ™

27 8 / ADIPCFGL = 0

a4 5

19 B wiEy init_Timecl(|:

o T

=R while (1)

32 @ i

33 010 e Ehng++2
34 1% [ axm volacile [“cep=ac §B0% DY toop™) ;

i Le EdATUTn LS

Supca % Fie |CAGHS Tesheg] Bumanic P | mon

Coenloaditg program text and data. Flesss Baib...
Dovnlond complaca.

running *COCHS Tesc'axpléiblink lighes®

haleing process. .. dare,

HOLTI=
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1 NMoapepkka
P1C24/dsPIC®

1 AnnapaTtHas
oTnaaka

- MPLAB® REAL
ICE™

1 C++

© 2008 Microcth Technology Incorporated. All Rights Reserved.

JAR Embedded Workbench

A 1AR Embedded Workbench IDE

= @IAR Blinky ... v
B init_timerl.c

Bl main.c

B traps.c

L= 3 Output

x

File Edit “iew Project  Emulator
L=y =

=
|De|:-ug j
Files | By

145 Blinky

Tools

Window Help

| El

| init_timer1.c | traps.c | io33fi256gp710.h

unsigned int chng = 0;
unsigned int wyiwitch=0;
unsigned int wyCount:

int wmain (int argc, char * argv[])
{
TRIZA = 0;

.
lfol |4

ADIPCFGEL = &)

=

Log

1262£AP

Y

Thu bay 15 15:26:32 2008: Dewvice information is retriewved fram the selected dewvice de:
oystems\Embedded Workbench 5. hdsPIC\Confighio3 31 256gp 710 ddf

Thu bas 15 15:26:32 2008: The MFLAB BREAL ICE emulatar will be intialized for the dsk
Thu basy 15 15:26:32 2008: The emulator has 4 hardware breakpoints and skids 2 instro
Thu bay 15 15:26:32 2008: The emulator has reserved the area 0x800 - 0x84F in the dad
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Third Party Tools

1 PeweHus

Cpena pa3paboTku

[MporpammMHbIe cpeacTBa pa3paboTku
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Software Tools

1 HI-TECH
- C KoMnuMnNATopbI ANA BCeX CeMenCTB
- HoBble Bepcun “Pro” ¢ HoBou TexHonoruen OCG
- CoBmMmecTtnmoctb ¢ MPLAB® IDE (plug-in)
- JTAG Oeb6arrep ana PIC32
1 CCS
- C KoMnNuMnNATopbI ANA BCeX CeMEenUCTB
- CBowu pebarrep
- CoBmecTtnmoctb ¢ MPLAB® IDE (plug-in)
1 microEngineering Labs
- KomnunaTtop Basic (PICBasic Pro)
- CoBmMmecTtumoctb ¢ MPLAB® IDE (plug-in)
1 Gimpel
- PC-Lint ana npoBepku “C” Koaa
1 Trace Systems
- WHcTpymeHTapun ana Hanucaumna USB gpanBepoB
- Cospaet ko ansa PC n PIC® koHTpoOnnepos
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Third Party Tools
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1 PeweHus

Cpena pa3paboTku

AnnapaTHble NHCTPYMEHTbI
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1 Soft Log

- MpomsbliwneHHbIe NporpaMmmMaTopbl BHYTPUCXEMHbIE U
Ha HECKOJIbKO NMaHenekK

- BO3MOXHOCTb COeAUHEHUA NPOorpamMmmMaTopoB B Lenb
- CoBmectumocTtb ¢ MPLAB® IDE (plug-in)

1 DATAI/O

- NMporpammaTopsbl

- [Ansa BbICOKOCEPUNHbIX U3genummn

- PaboTa yepe3 UHTepHeT
1 SofTec Microsystems

- BHyTpUcCxemMHble nporpaMmmaTophbl
1 Xeltek

- NporpammaTopsbl

Hardware Tools
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Third Party Tools

MASTE:
CONFERENCE
1 PeweHus

Cpena pa3paboTku

MPLAB® IDE Plug-ins

Technology Incorporated. All Rights Reserved. 1262‘2AP B ! h
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’ Gimpel PC-Lint
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1 MpepoctaBnset Lint n MISRA

1 MatlabySirmulink.
2 Gimpel PC-Link/MISRA
3 DMCI - Data Monitor Control Inkerface
4 MPLAE Macros

5 RTOS Yiewer

& Keelaq Plugin

7 AM90S ACIM Tuning Interface

npoBepku gna “C” kopa

“I :
|

1 NMoapepxnBaeT BCe KOMMNUNATOPbI

1P Blinky.mcp

tuning Incterrace
yimit_timer1.c 2

M I C ro C h I p list_kimer1.c

2 Yisual Initializer

Tools REfp= AeE RS Configure Window  Help

1 AaanTtauusa noa cneumdpunyeckue
NPUNoOXeHunsA

NI e S

Close

1 JoctynHo ¢ microchipDIRECT

e e e e e
|| Buid | Wersion Control | Find in Files | Girmpel PC-Lint/MISRA

© 2008 Micro% Technology Incorporated. All Rights Reserved. __“262£@ i l‘____J \ Slide .73 \



nf&rma MATLAB/Simulink

CONFERENCE

1 MNMpepoctaBnsieTcA
UHTepdenc K
nonynsipHbIM NpoAyKTam
CUMynALnK

1 Noppepxka PIC24/dsPIC®
n PIC13 (PIC32 ckopo!)

1 AmnoptupoBaHue channa
MoaesiM B TeKYLUN
npoekt B MPLAB® IDE
AN KOMOUNAUUN u
oTNnaaku

1 Mepepaya AaHHbLIX U3
aeoarrepa B Simulink gnsa
aHanu3a

© 2008 Microé\@ Technology Incorporated. All Rights Reserved. o 1262L£AP B L _ " & *\ Slide 74

Jgaer  Programmer I!! Configure  Window  Help

e R 1 r'-'1-atl-5|l:n,|":'-irruIir|l=:.
Z Gimpel PC-LinkMISRA
3 DMCI - Data Monitor Control Inkerface
4 MPLAE Macros
5 RTOS Yiewer
& Keelaq Plugin
7 M90S ACIM Tuning Interface

2 Yisual Initializer

agrammer  Tools I!!!M!! Configure  ‘Window  Help

| ol ? | Specify ':'-ir|'|u|ir|=:. Madel Mame

Array Snapshok
Daka Capkure
Clase Matlab Session

Help

b
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Third Party Tools

2

MASTE:
CONFERENCE
1 PeweHus

Cpena pa3paboTku

MO HMXHero ypoBHHA
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RTOS:

- bonee pecsATka NpoAyKTOB NoaaepXuBaroT
KOHTponnepbl Microchip

- Ccbinka Ha geBAaTb RTOS co cTtpaHuubl

- OeBaTb u3 MNaTtn nmeroT nogaepxky B MPLAB®

1NNr—

MO HMXXHero ypoBHSA

* MPLAB® IDE Integrated
Development Ervironment

FMPLAB C Compilers

b Application Maestra

Software

™

r Total Endurance ™
¥ Code Module Library

FRTOS

v Online Simulator Tools

-

—I RTOS Viewer

BEx)

© 2008 Microch&) Technology Incorporated. All Rights Reserved.
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ThreadX ;v: Mumber | ID Priority | Mame Status Suspended Cn Timeout Current Stack Peak Stack Run Count | Time Slice
':_'___'ﬁr'ea'as" = — 11 0x0850 (thread_0)  1{1) thread 0 Sleep 10 60/1020 @ 0x136E  1020/1020 @ 0x17E9 256 :

3 2 0x08BA (thread_1) 16 (18) thread 1 Ready n] 76,1020 @ O0x17F4  1020/1020 @ Ox1BEF 916 4/4
Thread 1 ok 0x0924 {thread_2) 16 {18) thread 2 Running 0 80/1020 @ 0x1BFA  1014/1020 @ Ox1FEF 1165 3/4
Thread 2 4 Ox098E (thread 3) 8 (8) thread 3 Sleep 25 50/1020 @ 0x2000  1014/1020 @ Ox23F5 103
Thread 3 * 5 0x09F8 (thread 4) 3 (8) thread 4 Semaphore Suspend  OxOCSA (My Semaphore 0) Mo Timeout  64/1020 @ 0x2406  1020/1020 @ Ox2301 103
Thread 4 [ Ox0462 (thread_5) 4(4) thread 5 EventFlag Suspend  Ox0C34 (My Event Flags 0) Mo Timeout 781020 @ 0x250C  1014/1020 @ 0x2C01 256
Thread 5 7 Ox0ACC (thread &) & (8) thread & Mutex Suspend Ox0CTD My Mutex 00 Mo Timeout  64/1020 @ 0x2C12  1014/1020 @ 0x3007 1273
I ] 0x0B36 (thread_7) & (8) thread 7 Sleep 2 60/1020 @ 0x3018  1014/1020 @ 03400 1278
Thread 7 9 Ox0BAD {thread_8) & (8) thread & Sleep 10 60/1020 @ 0x341E  1020/1020 @ 0x3319 256
Thread 8
Thread 9

[#- Application Timers

[#- Queues

[+ Semaphores

[#- Mutexes

[#I-Event Flag Groups

¥ Byte Pools

(¥ Block Pools

System
(=l
. Slide 76
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USB Starter Boarg
(DM320003)

| AERREESESEREERREERE

Starter Kit
PIM Adapter
(MA320002)

Explorer 16
(DM240001)

PIC24 Starter Kit
(DM240011)

MPLAB IDE

Lo 4R - _ ¥ -
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MPLAB® Starter Kits

UHTerpnpoBaHHbIN aebarrep Ha nnarte
TpebyeTca Tonbko PC ¢ USB noptom
Jlerkn B ocBOEHUMU

[MpumMepbl B KOMMNNeEKTe

[NlonHoe onucaHue

Bbi6bopoyHasa yctaHoBka MPLAB IDE um
OKpPYXeHuUs

1 CtaHpapTHble ApauBepbl Microsoft
1 Hu3kasa ueHa

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Slide 80



O\ PICKit™ 2 Starter Kit
s PICKit 2 Debug Express

Starter Kit

(DV164120)
Programmer only

(PG164120)

PICkit 2 Debug Express
(DV164121)

X
P ¥ Nal L
IEercugebuggin

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262,LCAP | -.h.; Slide 81
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PIC32 Starter Kit

1 Bce HeoOXxoaumoe ansa Havana
paboTbl ¢ PIC32

1 MPLAB® IDE n MPLAB C
Komnunartop gna PIC32

1 37 NpuMepoB C UCXOAHbLIMU
KogamMu

1 2 TCPJ/IP cTeka
1 MNMutaHue ot USB

I UHTerpupoBaHHbLIN
nporpammartop u geodarrep

sta;':kér' it

DM320001
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MPLAB® Starter Kit for
—— dsPIC® DSC

I WHTerpupoBaHHbIN NnporpamMmaTop u

peodarrep

1 PaboTa c pe4bto n ayamo Ha
dsPIC33F

1 Jlerok B yCTaHOBKEe U Ucnosib3oBaHUu

DM33011

=
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MPLAB® Starter Kit for Serial
Memory Products

2
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DV243003

1 BbIbop HanpsaxeHua 3.3V n 5.0V

1 MNMoppepxka nocnepgoBaTtesibHOM namAaTn Microchip
¢ uHtepcdpencamm UNI/O™ [I2C™ SP| n Microwire

1 Ot 1.8V po 5.5V BHellHee HanpsxeHue

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP Y S e Slide 84



MPLAB® Starter Kit for PIC24F
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DM240011

g USB device n host pas3bembl, TpexuBeTHbIN
cBeToguopn, eMKocTHasa Knasuatypa u OLED gucnnen

s JleMoHCcTpauuoOHHasa nporpamMma noaanepxuveaeT
rpachnyeckoe meHr, padoty ¢ USB Flash

s BcTpoeHHbIn USB oTnaa4uk

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP T - Slide 85
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YOU + MICROCHIP ENGINEERING THE FI.ITI.IHE TDEETHEFI

Touch Sense

[TpnnoXxxeHnUsa ¢ CeEHCOPHbIM
ynpaBlieHNeMm

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 86




ﬁ\ Capacitive mTouch™ Sensing
VARIRES Pa3nuyHble pelueHus

Be3 BHeLWHUx
Heckonbko 35IeMeHTOoB

BHELWHUX
3JIeMeHTOB

PIC10F m
HeCKOnbKO
BHELUHUX
3neMeHTOB

BoamoxHoctn MCU

with SR Latch

Comparator

Yucno kaHanos
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RC ueno4yka — npu HaXaTtun
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R VCS

A L
3;&"5?2«"5?2«'};}?

ol
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@ MukpoKoHTponnepbl C BO3MOXHOCTbIO
VRRIRES NOCTPOEHUS pernakcaLmoHHOro
reHepartopa
Relaxation Oscillator:
- PIC16F616, PIC16HV616
- CemenctBo PIC16F690

- CemeunctBo PIC16F88X
_ CemeiicTBo PIC18F14K 50 D

HoBbin Capacitive Sense Module (CSM)
- CemenctBo PIC16F72X

© 2008 Microchip Technology Incorporated. All Rights Reserved. 1262 £ AP - Slide 89
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MMLASTE
CONFERENGE
PIC® MCU
CVREF
=~ 2/3 Voo
I
C:
P Q
1/4vo0[R—- Qt
|| _Ce
X
120KQ
7 VWWA
Cs— VCs

VCs

2/3 VDD

1/4V oD

PaboTa reHepaTopa

time

0 [0 | il
Ol 1 0Ol 1 Charge
110 | 1| O | Disharge
111 Ol 1 Charge

12624 AP
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N3mepeHune 4yacToThbl
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PIC® MCU

4

\
7\

C12INx T1CKI

eeeee

© 2008 Microchip Technology Incorporated. All Rights Reserved.

MpepbiBaHmne ot TMRO gaet
oUKCUpPOBaAHHBLIN MPOMEXYTOK
ANA N3MepeHus

TMR1H:TMRI1L Increment Frequency

time

TMRO
0&a255

TMRO
0a255

TMRO
0a255

TMRO TMRO
overflow overflow
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1 Acnonb3yeTcs BXOAHOMU

HeCKoONnbKO CeHCOPHbLIX KHOMOK

PIC® MCU
MYJNbTUNIIEKCOP -

1 Ecnu HyXHo 6onbLue =
KHOMOK — UCNOSb3yNTe 56
BHELUHUMU O ke
MYNbTUMNNEKCOop X -

_E i
TIMERO
TIMER1

Multiple Sensors <

AL

L

e 1 External

fedh Reference
-

© 2008 I\/IicrochiP Technology Incorporated. All Rights Reserved.
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App Note c ncnonb3oBaHuem
MASTER! PIC10F

1 MoXxeT ncnonb3oBaTbCH KakK:

- OpHa kHonka (Bkn/Bbikn), Proximity sensor
- Hunskoe noTpebrneHune B XOywem pexmme

1 AN1202 — ¢ ucxogHbiM1 Kogamm

Fosc/4 _]
GPO 1:256 TMRO
' GP2 Prescaler

BandGap
Voltage
Touchpad 0.6V
Cp | R1
L L

I 3TOT MeToAa MOXeT 6bIThb peann3oBaH Ha NloooMm
MUKpPOKOHTponnepe PIC® MCU/dsPIC® DSC ¢
KOMnapaTtopom Ha 60opTy
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CeHcopHada KnaBmaTypa Ha

YRTRE PIC16F72X
1 HoBbIn moaynb «Capacitive Sense Module»
(CSM)

1 ANropuTtmM AeTeKTUPOBaAHUA aHANOTNYHbIN

1 Bonbuwe BXxoaos

- 8 KaHanoB B 28-U BbIB.KOpnycax
- 16 kaHanoB B 40-a BbIB.KOpnycax

1 AnnapaTtHas peanusauus

- He TpebyeTcsa BHeLLHNX aneMeHToB. [psaMoe Noakr. K KHonkam
- ocBoboxaaeTcs 3 BbIBOAA Ha CEHCOP

1 Beiounpaetca Timer O, Timer 2 unu WDT B
KayecTBe 0a3bl AN U3SMEepPEHUN

1 PaboTaeT B pexume Sleep
- Hwuskoe noTpebneHne Toka

1 bonblwe BpemMeHn AnNsA NoNb30BaTESIbCKOWU
3agauv un npepbiBaHUA
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CSM. CTpyKTypHaa cxema

MIASNTE:
CONFERENCE
Sensor 0
AW  cFs0 i PIC16F722/723/724/726/727
X
A =
X
X
. g
CAPOSC
X Module
X (Oscillator)
X CPSCONO
X
CPSCON1
X
X . :
- < e Timerlwith TMR1 Gate
X Enhancements
- CPS15 A e TMROor TMR2asTime
= . base
* 40-pin PIC® MCU has 16 channels
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YOU + MICROCHIP ENGINEERING THE FUTURE TOGETHER

Brok usmepeHunsa BpeMeHu 3apsaaa
Charge Time Measurement Unit
(CTMU)




@ CeHCOopHble AaTUYUKN C
IVIASTERSES
ncnonb3opaHnem CTMU

1 Yto takoe CTMU?
1 OcobeHHocT CTMU

1 Kak ncnonb3osatb CTMU ans
CEeHCOPHbIX KrnaBuaTtyp

1 NMpumepsbl npunoxeunn gna CTMU
1 KoHTponneps! Microchip ¢ CTMU
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MASTERS NcToyHuk Toka B CTMU

HactpauBaembin
MCTOYHUK TOKa

Range : 0.55uUA, 5.5UA
and 55uA

NUCTOYHUK TOKA

CtapTt/CTon
MCTOYHMKA
TOKa v
I / P
CTMU =
\ 4
K AL

Pl

UcTOoYHUMK TOKa 3apsaxKaeT KOHOeHcaTop
ceHcopa u AU
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MASTE:
CONFERENCE
Sensor 0

UHTepdeunc CTMU n ADC
PIC® MCU. AUM n CTMU

Sensor 15

© 2008 Microchip Technology |

ncorporated. All Rights Reserved.
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ICTMU & I
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Kak aTo paboTaeTt?

IVIABTE
CONFERENCE

1 Teopusa Ta Xxe camas,
KacaHue nanbua BHOCUT
AOMNONTHUTENbHYIO €MKOCTb
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IVIABTE
CONFERENCE

Kak pabotaetr CTMU

1 TOK Yepe3 KOHOeHcaTop
| = C - dV/dt
1 Ecnv TOK NOCTOSAHHbLIU, TO

| . t=C -V
1 Echm | nt NOCTOAHHLI, TO
C yBenn4yeHunem C byaeTt ymeHblwaTbca V
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CTMU. KOMNOHEeHTbI CXeMbl

© 2008 Microchjp Technology Incorporated. All Rights Reserved.
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:\:mamm% ¥
CONFERENGE ceHCOpHOM KHaBVIaTypr
V
| = C-—
.t ------l____'> <:::;E;::)
Curregt Source
> Trigger I
Cp=Cpp t Cer t Cgyy = 30pF |
Cr = 7pF
‘ ‘ CTMU ;
F J-CSW J- CCIR J- CAD VAD
fo I™I =

AL
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IVIABTE
CONFERENCE

M1ATbL OCHOBHBbLIX LUAroB

1 Paspsixxaem cxemy oo O BonbT

1 Bknro4yaeM ncTouyHMK TOKa onAa 3apsaga
ceHcopa

1 XXoem domkcnpoBaHHOe Bpems

I Bbikno4vyaem UCTOYHUK TOKa ANA npeKpalleHus
3apsna ceHcopa

1 3anyckaem AL anga namepeHusa HanpshkeHUs
Ha eMKOCTHOM CeHcope
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Popma curHana Ha CTMU

CONFERENCE
File Control Setup  Measure  Analvze  Utilities  Help 7:19 AM

i) )N

EE

BEE

Acquisition i1s stopped.
2.00 GSa/s #Avgs: 16

End Charge

A/D Conversion

AT e AT
y /

/

————J//XX E3EE§)ir1 (:f1€3f§)€3 L-“"'“*‘““"’“‘f//// 'EEEHjﬁGWH 12

Scales
Source Vertical Scale 0Offset
channel 2 500 mV/div 1.4970 V




@ Pdopma curHana Ha CTMU
VIASTERS
eCTb KacaHue & HeT KacaHus

Flle Control Setup Measure Analyze  Utilities Help 4:36 AM

Acquisition is stopped.
4.00 GSa/s #Avgs: 16

HeT kacaHusa

EcTb KacaHue

53 shutdown ‘]:_2

Vertical Scale O0Offset
channel 2 1068 mV/div 370.0 mV




IVIABTE
CONFERENCE

Opyrue npunoxeHua gpna CTMU

1 NamepeHne eMKOCTHU

1 IamepeHue BpeMeHu
- TDR, namepeHune AnvHHbI Kabens

1 BbicokockopocTtHou LUAM

1 LA

1 I3amepeHue Temnepatypbl C NTOMOLWbIO
anopa

1 CmotpuTe rnasy o CTMU B PIC24F
Family Reference Manual (DS39724)



IVIABTE
CONFERENCE

KoHTponnepbl CTMU

PIC24F256GB110 cemencrtBo

- 16 kaHanoB (12 KoHTpoNnnepoB)
PIC24F256GA110 cemencTBo

- 16 kaHanoB (9 KOHTpOsepoB)

bonblwe B cneayrwwmx cemencTBax
PIC24F n PIC18F ...



£

VASTERS Touch Sense 2

DM164128

PICDEMGIOUCHISENSE 12
(Pari§# LUIVII68420)

1 OcHoBaHa Ha KoHTponnepax ¢ mogynem CTMU (6nok namepeHus
BpeMeHu 3apsaa).

1 Moaynb CTMU umeeTtcsa B cemenctBax 16-oMTHbIx MK
PIC24FJ256GA110 n PIC24FJ256GB110, obnagatowmx 6oratomn
nepudepuen (4 UART, 3 SPI, 312C), USB OTG.
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IVIABTE
CONFERENCE

Bonpocbi??
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IVIABTE
CONFERENCE

Trademarks

The Microchip name and logo, the Microchip logo, Accuron, dsPIC, KeelLoq,
Keelog logo, MPLAB, PIC, PICmicro, PICSTART, PRO MATE, rfPIC and _
SmartShunt are registered trademarks of Microchip Technology Incorporated in
the U.S.A. and other countries.

FilterLab, Linear Active Thermistor, MXDEV, MXLAB, SEEVAL, SmartSensor
and The Embedded Control Solutions Com anX are registered trademarks of
Microchip Technology Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, CodeGuard, dsPICDEM,
dsPICDEM.net dsPICwork_s, dsSPEAK, ECAN, ECONOMONITOR, FanSense,
In-Circuit Serial Pro%rammln , ICSP, ICEPIC, Mindi, MiWi, MPASM, MPLAB
Certified logo, MPLIB, MPLINK, mTouch, PICkit, PICDEM, PICDEM.net, PICtail,
PIC32 logo, PowerCal, Powerinfo, PowerMate, PowerTooi, REAL ICE, rfLAB,
Select Mode, Total Endurance, UNI/O, WiperLock and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

All other trademarks mentioned herein are property of their respective
companies.
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