CpenctBa pa3paboTku

CeroaHsa u 3aBTpa
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MICROCHIP n N a H

1 MPLAB® C — HeCKONbKO HOBbIX
KOMMUNATOPOB

1 BHyTpucxemHasa otnaaka. flebarrepbi v
IMYNATOPLI

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

1 MPLAB Starter Kits
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wesw  MPLAB® IDE 1 KOMMNOHEHTb!

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™
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Assemblers
Linkers
Librarians

MPLAB PM 3

PICSTART®Plus

MPLAB
C18, C30, C32
Compilers

i



N

MICROCHIP

~ompiler
for PIC18

Komnunatopbl MPLAB® C

MPLAB C
Compiler
for PIC32

VIPLCAB'C MPLAB C

Compiler for Compiler

IS for dsPIC

for PIC24 dsPIC® DSC ol
MPLAB C32
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e Komnunatopsl Hi-Tech

Q MICROCHIP

PICC PICC - 18 PICC PICC
Compiler Compiler for PIC24

il PIC18 | | and dsPIC®

PIC10/12/16 DSC

e STD
 PRO
Freeware

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 5



e Komnunatopsl Hi-Tech

@ MICROCHIP

Hi-Tech Enterprise Edition

e STD
 PRO
Freeware
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MICROCHIP n N a H

1 MPLAB® C — HeCKONbKO HOBbIX
KOMMUINATOPOB

1 BHyTpucxemHasa otnaaka. flebarrepbi u
IMYNATOPLI

1 MPLAB IDE — 410 HOBOro? 4Yrto
nnaHupyeTca?

1 MPLAB Starter Kits
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LS Microchip’s
Emulation Roadmap

p———

PICKIE S 3 e

Features/Speed/Trace

$40 $80 $250 $700 $

Note: The Microchip name and logo, dsPIC, MPLAB and PIC are registered trademarks of Microchip Technology Inc. in the U.S.A. and other countries. )
PICkitANICREAILD ICE aretradenarkoof MictotHip Mechrologyvinic. in the U.S.A. and other countries. All other trademarks mentioned herein are property of their respectiViéléompanies.



Mﬁ\ PICkit™2 Flash Starter Kit

1 [MporpammaTtop noggepxuBaet
npakTnyecku sce PIC® MCU

- PIC24 & dsPIC33

- Baseline, Mid-range, PIC18F
and PIC18J

- PIC24
- dsPIC

1 PICKkit 2 Tutorials

i Debugglng

[MpakTnyeckn sce PIC12, PIC16
nPIC18

- PIC24
- dsPIC

DV164120 PICkit 2 Low Pin Count Demo
PG164120 PICKit Programmer
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N .
MicROCHIP PICKit™2 Programmer
Program with PICKkit 2 using these software programs:

MPLAB® IDE

L 1 Program all devices supported for debug directly
MPLAE IDE from the IDE

Teny  PICkit 2 Programmer Application

2| 1 Additional device support, including PIC32 and
PICkit 2 Microchip serial EEPROM products

1 Exposes more PICKiIt 2 features
1 PICkit 2 Programmer-To-Go setup

PK2CMD Command Line Utility

1 Use with batch files, custom GUI software in
Visual Basic, C++, C#, Labview, and others

1 Call from 3'9 party development environments
1 Available for Linux and Mac OS X platforms

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 10



M.CHG\B;H,, www.PICKit2.ru
CneumnanbHasa akuums!

1 C 1 man
- 1 KOMNNeKT B pPyku

" PICkit™ £
Starter Kit &

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 11


http://www.PICkit2.ru

o PICKit™ 3 Debug Express

0551\13\1'-\

UL

'.ﬂ@;ﬂjw 3 ﬂam @M' -
(PArEADY164131 "D =
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N PICkit™ 3 Debugger/Programmer
Probe

MICROCHIP

1 Full-speed real-time
emulation

1 Run/halt, step,
breakpoints

1 Firmware upgradable
via the free MPLAB®
IDE

1 USB 2.0 full speed
1 USB powered

1 Provides target power,
up to 30 mA PICKit=3IDEDUGYET/ BIOgTammer,

1 Vbprange 3 - 5.5V
1 Veprange 3 - 13V
1 CE and RoHS-compliant
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MICROCHIP

PICkit™ 3 Debug Express Kit
(Part # DV164131)

Includes:

PICkit™ 3 debugger and
programmer probe

44-pin demo board
populated with a
PIC18F45K20 8-bit MCU

The free MPLAB®
Integrated Development
Environment

Free version of the
MPLAB C Compiler for _
PIC18 MCUs PICKItEIS I EbUg IEXpress
Easy-to-understand (BELUERDVISRIS1)
lessons and tutorials

Software utilities,

examples with source

code, and full

documentation
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Mlc'nﬁ\n;Hlp MPLAB® ICD 2
In-Circuit Debugger

1 Pabotaet nog MPLAB
IDE

1 O6HoBEeHNEe NPOLLUNBKU

1 1o 3 To4ek ocTtaHoBa

1 BoamMoXHOCTb NnUTaHUS
ot USB

DV164005 MPLAB ICD 2
DV164007 MPLAB ICD 2 ¢ NCTOYHUKOM NMUTaHNA

DV164033 MPLAB ICD 2 + Explorer 16

Slide 15
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MIC&EHIP MPLAB® ICD 3 o C"e-qyl'ou-lee
nokosneHwe gebdarrepa

1 Otnapguuk/lMporpammarop
ana Flash koHTponnepos

1 OTnnyYyHbIe BO3MOXHOCTHU , MPLAB

ICcCD 3

NPU HU3KOWU LIeHe
1 MonHasa noapepxka MK

1 MHoro gpyrux ynyuyweHun | % AN

MICROCHIP
- Bo3mMOXHOCTbL NUTaAHUSA
oTNnago4YHou nnarthbl
(100 mA)

- BbicTpbIn — USB HS,
annapatHoe yCKopeHue,
oydep O3Y

- lMporpaMmMHbIe TOUYKMU
octaHoBa (1000)

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 16



e MPLAB® ICD 3

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

- PIC32MX

- 32-bit cemencrteo, 80 MIPS, pacwmpeHHble OTNnaao4YHble
pyHKUNN

- dsPIC33F, PIC24H/PIC24F, dsPIC30F

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

- 8-bit cemeuncTBo, 10-12 MIPS, ctaHgapTHasa 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 NUTaHnsa

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 17



e MPLAB® ICD 3

1 NMutaHne ot USB
- NMoTpeobnseTt 220 MA

- Mpu pabote ot USB xaba TpebyeT xab c
NnUTaHUeM

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

- Hnskasa ckopocTb — NpPakTU4YeCKU He
ncnosnb3yeTcs

1 He TpebyeTca BHewWHero MCTOYHUKA
nUTaHnA

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 18



Mlcnﬁ\n;:mp MPLAB® ICD 3
YnyuweHumsn

- Progambemoy | Configuaton | T

1 MoxeT paboTaTth C
3anuTtaHHOU §
oTnaxuBaemMou nnaTtou
NN ObITb UCTOUYHUKOM
nUTaHuA

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

1 VDD, BblagaBaemMoe Ha
BHELUHIOO nnaTty
OorpaHun4yeHo
auvnanasoHom 3V-5V

1 OrpaHuyeHue
BIXXO,D,HOFO Toka (100
M

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 19



MICFIQI-CHIP MPLAB® ICD 3
ynyJuweHus

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

1 3aluTa OT BbICOKOIro HanpsiKeHus no JIMHUAM
uHTtepdgeunca ICSP™

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

- HensBecTtHoe ycTtpoucTBo (K3 no
UHTEePPENCHbLIM JINHUAM)

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

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 20



LS YTto Takoe MPLAB® REAL ICE™
IMynaTop?
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o MPLAB® REAL ICE™

1 PnarmaHcKoe oTnagao4yHoe cpencTBo
AnA pa3padboTKun n oTnaaky BaLlunx
YCTPOUCTB

1 «<MocT» mexay MPLAB IDE m
OoTNaXXuBaeMbIM KOHTpOIIepoMm

1 CBA3bIBaeTCA C BCTPOEHHbLIM MoAayrnem
OTNagKu B MUKPOKOHTpoOepe

1 bbicTpasa oTnagka

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 22



e amynatop MPLAB® REAL ICE™

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

N - et

LAB: REALLICEITEGTCUBETUIETOR
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MICROCHIP

High Speed Performance Pak
(AC244002)

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide
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e MPLAB® REAL ICE™
Processor Paks

1 Heobxoaum ang manoBbIBOOHbIX UK
OeLleBbIX MUKPOKOHTPOIIEPOB

1 ilcnonb3yeTca Korga KaXably BbIBO4, Ha BEC
30510Ta

1 Vicnonb3yeTca ana gobaBreHnss CBOUCTB

n/ivnun TpebyloTcsa BCe pecypcbl y
OTNaXMBaemMmoro MUKpOKOHTponnepa

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 25



G 11 1)
MicRoCHIP Ba3zoBble” 0COOeHHOCTHU

NuTerpauns ¢ MPLAB® IDE

PaboTaeT Kak nporpammaTop v oTnagvuk
To4ku octaHoBa

OkHo HabnoaeHua nepemeHHbix (Watch

window)
- YnpasrneHue nporpaMmmonu
- Run
- Halt - Animate

: - Step Over
- Single Step i Respet

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 26



o MPLAB® REAL ICE™

[lpoABUHYTbLIEe BO3MOXHOCTU

1 HabnogeHne 3a nepemeHHON B
pearibHOM BpeMeHM

1 DMCI — Data Monitoring and Control
Interface

1 TpaccupoBKa

1 CekyHaomep

1 PaclwumpeHHble TOYKM OocTaHoOBa
1 Jlornyeckmnn npooOHUK

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 27



S MPLAB® REAL ICE™ 3mynsTop vs.
OObIYHbIN aMynATOP

OCO6eHHOCTH MO OTHOLUEHUKD K OOBLIYHOMY
IMYNATOPY

- PeanbHbIU KOHTpPOMNMep a He SMYNALUOHHbIU
yun

- PaboTaeT B cucteme

- BO3MOXHa BbICOKOCKOPOCTHAaA oTrnagka no
HU3KOMU LieHe

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 28



Mncg\ncmn Data Monitor and Control Interface

1 Yto Takoe DMCI?
1 3a4yeM HyxeH DMCI?

=

—_ DMCI - Data Monitor Control Interface

Crynamic Data Control | Dynamic Data Input | Dynamic Data Yiew |

araph 1

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 29
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MICROCHIP

TpaccupoBKa
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N
MICROCHIP TpaCCM pOBKa

TpaccupoBKa nepeMeHHbIX U NporpaMmbl

1 NMweT nor nameHeHna nepemeHHou B PB
1 TpaccupoBKa BbINOJTHEHUA NPOrpamMmmbli

1 AopecoB U MHCTPYKLUN

1 NMpakTnyeckun He orpaHnyYeHHbIN Oydep
TPAaCCUPOBKU

1 Tpacca moxeT ObITb COXpaHeHa Ha
XXEeCTKOM AUCKe

1 NMMpocTOoTa UCcNnoONb30OBaHUA
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MICROCHIP TpaCCM pOBKa

1 [1Ba TMna TpaccupoBkKU

- NMporpamMmmMHasn TpaccupoBKa

- Vicnonb3ayoTcs Makpochl Ans fiora NnepeMeHHon U
TPacCUPOBKMU

- Native Trace
- SPI Trace
- PORT Trace

- TpaccupoBka MHCTpyKuun (anga PIC32MX)

- Ncnonb3yeTca BcTpoeHHas BO3MOXHOCTb PIC32 ans
BbiBOJa OAHHbIX O X04€ BbINOJIHEHUA NPOrpamMmbil
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MICROCHIP

TpaccupoBka: YTto A1 umero”?

L

elasy
ot
cpd
bra
do

nl:lp n

Line Frogram Lddress Value
o oo0ao03 40 Ox1
1 000003540 OxzZ :
2 oooo0340 Q3
i G -
g 00000340 Ox5 &I
|
CAdsPIC33F Demo for Explorer 16 Boardymain rtc.c Bing
116 /* check if time to update LCD with TOD data */ ) 2595
117 if [ rte led update )
118 {
119
120 _ LOZ(0, seconds); j—=
121 hexdec [ hours ) ;
122

Update LCDI();

!_{_] i | [
fT500, IREEEL" [,
Vi =
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Mm@ucmn PORT Trace

1 HanobicTpenwinm cnocob
1 TpebyeT 8 BLIBOAOB

/O Port Trace el
Intafacs Davice
Connecbor
PORTY
Probe
Conneobor
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R\ o
MICROCHIP TpaCCM POBKa MHCTPYKLUUNU

BcTtpoeHHasn nepudepusa, He TpedyHOTCA MaKpOChI
Noka3biBaeT BbINOJSIHEHUE BCEX MHCTPYKLUU

NMoka Tonbko anga PIC32MX

TpeOyeT 5 BblaerieHHbIX BbIBOAA

MPLAB® REAL ICE™ Trace Kit (AC244006)

Db s Frngra e

E

Trace Cakbd

Lo

REAL K

Traos
acapler

LOge ok (onne i
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ﬁ\

=10 x|
MICROCHIP
Line Program Address Op Lahel Instruction
11081266 SDOo0eES 1000FFF6 bedg ze
110812687 SDOo0eEC oaaooooo nop
11081265 Shoo0eCa SFC20000 lwr w0
11051269 SDOo00eCsS 2C420064 sltiu AEH| jﬁﬁ
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 :EH
11051276 SDOOOGE4 AFCZ0O000 =W O
11051277 SDOOOBES 1000FFFe bheg ze
11081278 9D000GEC nop
11051279 Sho0deCd SFCza0oo lu i
11081280 OnONNECS eXal: elnlni-:! =1t4in Tan
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++) 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"): &
¢ | AW

=
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MICROCHIP n N a H

1 MPLAB® C — HeCKONbKO HOBbIX
KOMMUINATOPOB

1 BHyTpucxemHasa otnaaka. flebarrepbi v
IMYNATOPLI

1 MPLAB IDE — Y10 HOBOro? 4Yrto
nnaHupyeTtca”?

1 MPLAB Starter Kits
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e IDE Improvements

1 Run-time watch

1 Editor hot keys

Run-time watch

Data Capture

1 DMA memory view

Watch 1 |watch 2| Watch 3| Watch 4

Trace event up/down

1 CAN shadow register view

Web updates (automatic and manual)

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 38
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MicRocHe YnyJdweHusa pgedarrepa

REAL ICE Settings HE

Status Clock Secure Segment Wamings

I <<3 a M O p 03 Ka )) __ Progam Memaory | Cnnf-igumticun | 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

[~ [7] TIMER1

1 dsPIC® DSC variant 8 B e

TIMER4
header support IIEEEE
TIMER7
TIMERE

1 Programming w2

executives (16-bit) |

' MPLAB® REAL ICE™ | 7
in-circuit emulator
message linking

emulatar.

QK l [ Cancel J
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MICROCHIP

YnyduweHusa pec

1 Nhudhopmaumsa o

BbIOpaHHOM
KOHTpoOnnepe

1 MporpammHble

TOUKN OCTAHOBA B @ ASSEUBLER @ COMPLER ) VoI

PIC18
1 NHounkauus

pecypcoB OTNagKu
f|

Breakpoint Details

X

Count Lizage
X Data Capture
1 BF

© 2008 Microchip Technology Incorporated. All Rights Reserved.

Select Device

Device:

@ PROMATEN @ PICk
@ MPLAB PM3 i@ MPLAB REAL I\

Language and Design Tools

Debuggers
i) MPLAB SIM i@ MPLAE
) MPLAB REALICE

MFLAB ICE 2000
@ Mo Module

HW BP 4 |Used |2 | SW BP

J9sPicasriasacr7ie v MHCprMe HT

Programmers ¢yHKuMOHMpyeT
e e 2 B TECTOBOM pex. |

@ PICKit2

ICENCD Headers

Enabled v

Slide 40




" OpavBep 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™ BHYTpPUCXEMHbIN
amynatop MPLAB ICD 3 (v8.14)

1 CtaHpapTHbIe apavuBepbl B OyayLmx
Bepcusax
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MICROCHIP n N a H

1 MPLAB® C — HeCKONbKO HOBbIX
KOMMUINATOPOB

1 BHyTpucxemHasa otnaaka. flebarrepbi v
IMYNATOPLI

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

1 MPLAB Starter Kits
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Mﬁ\ MPLAB® Starter Kit Series

)

Starter Kit * PiEs MCU to the pawer of - =

e
T
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B MPLAB® Starter Kits

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

[MpumMepbl B KOMMNNeEKTe

[NlonHoe onucaHue

Bbi6bopoyHasa yctaHoBka MPLAB IDE um
OKpPYXeHUs

1 CtaHpapTHble apauBepbl Microsoft

Hu3kasa ueHa

i chnology Incorporated. All Rights Reserved
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S PICkit™ 2 Starter Kit
PICkit 2 Debug Express

Starter Kit

(DV164120)
Programmer only

(PG164120)

PICkit 2 Debug Express
(DV164121)

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 45



Mlc'nﬁ\ncmﬂ 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 cTeKka
1 MNMutaHue ot USB

I UHTerpupoBaHHbLIN
nporpammartop u geodarrep

DM320001
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LS MPLAB® Starter Kit for
dsPIC® DSC

I WHTerpupoBaHHbIN NporpamMmaTop u

neodarrep

1 PaboTa c pe4bto n ayamo Ha
dsPIC33F

1 Jlerok B yCTaHOBKEe U UCnoJsib3oBaHUu

DM33011

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 47



Q MPLAB® Starter Kit for Serial
MicRocHIP Memory Products

DV243003

1 Bbibop HanpsxeHua 3.3V n 5.0V

1 MNMopaepxka nocnepgoBaTeribHOM naMAaTy Microchip
¢ uHtepcdpencamm UNI/O™ [2C™ SP| n Microwire

1 Ot 1.8V po 5.5V BHellHee HanpsXxeHue

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 48



e\ MPLAB® Starter Kit for PIC24F

MICROCHIP

DM240011

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

s JleMoHcTpauuoHHasa nporpamMma noaanepxuveaeT
rpachnyeckoe meHr, padboty ¢ USB Flash

s BcTpoeHHbIn USB oTnaa4uk
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MICROCHIP

Touch Sense

[TpnoXxxeHnUsa ¢ CeEHCOPHbIM
ynpaBJlieHNem



N Capacitive mTouch™ Sensing
Pa3nunyHble pewieHus

MICROCHIP

BoamoxHoctn MCU

with SR Latch

Comparator

Yucno kaHanos
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N

MICROCHIP

A,

MR -
3;&"5?2«"5?2«'};}?

© 2008 Microchip Technology Incorporated. All Rights Reserved.

RC Ueno4yka — npu HaXaTtunm

VCs

< T —> ! Bpewms
«—— 5T —!



. MukpokoHTponnepbl C BO3MOXHOCTbIO
MicRoCHP NOCTPOEHUSA penakcaLuoHHOro
reHepartopa
Relaxation Oscillator:
- PIC16F616, PIC16HV616
- CemenctBo PIC16F690

- CemeunctBeo PIC16F88X
_ CemeiicTBo PIC18F14K 50 D

HoBbin Capacitive Sense Module (CSM)
- CemenctBo PIC16F72X

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 53



N

Microck PaboTta reHepaTtopa
PIC® MCU VCs
CVREF
=~ 2/3 Vop | | |
_I__+ 2[3VDDE = = = = = = : —___:____ !
C1 I
| S Q |
i
1/4Vop —— + R OHX} 14Voof —f--==leeo Y- L2
C:
L
time
= __
S R Q Q OPERATION
120KQ O O OUtpiJ/f':lsluhe?sl?l-II?)Sl_t[l)()nown
T WM 0|1 0Ol 1 Charge
Cs=- VCs 1 O 1 O Discharge
= 111 Ol 1 Charge
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MicROCHIR N3mepeHue YyacToThl

MNMpepbiBaHne ot TMRO paet

PIC® MCU oMKCUpPOBaAHHBLIN MPOMEXYTOK
Ansi U3amepeHus
-mum TMR1H:TMRI1L Increment Frequency
c20uT }—— I I
I [
] I
——X]cr2nx Tk P——9 | [
time
I I
I I
I I
MW TMRO | TMRO TMRO
0a255 | 0a255 | 0&a255

TMRO TMRO

)\ overflow overflow
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e\
Mcrocke  H@CKOJIbKO CEHCOPHbIX KHOMOK

I Ucnonb3yeTcsa BxogHOU | o\

MYJbTUNJIEKCOP -
1 Ecnu HyXHo 6onbLue =
KHOMOK — UCNOSb3yNTe 56

BHELLHUM

MYNbTUMNNEKCOop X - ©
_E i
TIMERO
TIMER1

X
-
L
—/W—o

Multiple Sensors < I Eternal
Reference
| -
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Q App Note c ucnonb3oBaHuem
MICROCHIP P | C 10 F

1 MoXxeT ncnonb3oBaTbCH KakK:

- OpHa kHonka (Bkn/Bbikn), Proximity sensor
- Hwnskoe notpebrneHue B XOyLLEM pexume

1 AN1202 — ¢ ucxogHbiMm Kogamm

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

BandGap
Voltage
Touchpad 0.6V
Cp | R1
L L

I 3TOT MeToq MOXeT BbIThb peann3oBaH Ha NloooMm
MUKpPOKOHTponnepe PIC® MCU/dsPIC® DSC ¢
KOMnapaTtopom Ha 6opTy
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N CeHcopHas KnaBuaTypa Ha

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

1 ANropuTmM AeTeKTUPOBAHUA aHANOTNYHbIN

1 bBonbuwe Bxoaos

- 8 KaHanoB B 28-1 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 USMEePEHUN

1 PaboTaeT B pexxume Sleep
- Hwuskoe noTpebneHne Toka

1 bonblwe BpemMeHn AnNA NoNb30BaTENIbCKOWU
3agauvm un npepbIiBaHUA
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e CSM. CTpyKTypHasa cxema

Sensor 0
AW <0 K PIC16F722/723/724/726/727
X
A X
X
X
X
* X
° X
X
X
X
X
X . .
- K¢ * Timerl with TMR1 Gate
E Enhancements
- CPS1554 * TMROor TMR2asTime
. base
* 40-pin PIC® MCU has 16 channels
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N

MICROCHIP

Brnok nsmepeHunsa BpeMeHu 3apsaa
Charge Time Measurement Unit
(CTMU)



S\ CeHCcOpHble AaTUYUKU C
MICROCHIP
ncnonbsopaHumem CTMU

1 Yto takoe CTMU?
1 OcobeHHocT CTMU

1 Kak ncnonb3osatb CTMU ans
CeHCOPHbIX KrnaBuaTtyp

1 NMpumepsbl npunoxeunn gna CTMU
1 Kontponnepsb! Microchip ¢ CTMU
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MICROCHIP M CTOUYHUK TOKaA B CT M U

HactpauBaembin
MCTOYHUK TOKa

Range : 0.55uUA, 5.5UA
and 55uA

UCTOYHUK TOKA

Ctapt/CTon

NCTOYHMKA
ToKa y
I / i

I__

CTMU

v
K ALM
/V

UcTOoYHMK TOKa 3apaxKaeT KOHOeHcaTop
ceHcopa u AUl
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" UHTepdenc CTMU n ADC
PIC® MCU. AUM n CTMU

I
Sensor O | WcTounuk Toka :
A = | | Tourrep AUN
= I
| |
A = , D
= | CTMU ,
‘ = alaiains el \ 4
° X
X @
' = 1
g I CA/D
X
A = 1
X =
Ay -
Sensor 15
ALM

© 2008 Microchip Technology Incorporated. All Rights Reserved. Slide 63



N
MICROCHIP Kak aTo paboTtaeTt?

1 Teopusa Ta Xxe camas,
KacaHue nanbua BHOCUT
AOMNOJNIHUTENbHYIO €MKOCTb

Cr
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e Kak pabotaet CTMU

1 TOK Yepe3 KOHOeHcaTop
| = C - dV/dt
1 Ecnun ToK NOCTOSAHHBLIN, TO
|=C - V/t
|- t=C -V
1 Ecnv | nt nocTosiHHLI, TO
C yBenn4yeHunem C byaeT ymeHblwaTbca V
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N CTMU. KOMNOHEHTbI CXeMbl

MICROCHIP o
CeHCOPHOU KiiaBUNaTypbl
V
| = C-—
t — @
Curremt Source
> Trigger I
Cp=Cup+ Cor + Coy = 30pF paspsiz
Cr = 7pF
‘ ‘ ‘ CTMU ‘
F J-Csw - Cer J- Cap e
T c. LML L
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N
MicROCHIP MATbL OCHOBHBbLIX LUAroB

1 Paspsixxaem cxemy oo O BonbT

1 Bknro4yaeM NCToYHUK TOKa AonAa 3apsaga
ceHcopa

1 XXoem domkcnpoBaHHOe Bpems

I Bbikno4vyaem UCTOYHUK TOKa ANA npeKpaleHus
3apsna ceHcopa

1 3anyckaem AL anga namepeHusa HanpshkeHUs
Ha eMKOCTHOM CeHcope
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e ®opma curHana Ha CTMU

File Control Setup  Measure  Analvze  Utilities  Help 7:19 AM
Acquisition i1s stopped.
2.00 GSa/s #Avgs: 16

End Charge

A/D Conversion

i) )N

Discharge

EE

EE

More

(10f2)

Delete Vertical Scale 0Offset Horizontal Scale
All channel 2 500 mV/div 1.4970 V s s /div
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M.c'?n;H.p dopma curHana Ha CTMU
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 kKacaHue

Vertical Scale O0Offset
channel 2 1068 mV/div 370.0 mV
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e Apyrue npunoxeHua ana CTMU

1 NamepeHne eMKOCTHU

1 NamepeHue BpeMeHu
- TDR, namepeHune AnvHHbI Kabens

1 BbicokockopocTtHou LUAM

1 LAN

1 I3amepeHue Temnepatypbl C NTOMOLWbIO
anopa

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



oo KoHTponnepbl CTMU

PIC24F256GB110 cemencrtBo

- 16 kaHanoB (12 KoOHTpoNnnepoB)
PIC24F256GA110 cemencTBo

- 16 kaHanoB (9 KOHTpOepos)

bonblwe B cneayrowmx cemencTBax
PIC24F n PIC18F ...
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Mﬁ\ Touch Sense 2

DM164128

PICDEMEI SUCHISENSER!
(EATIF VI DEIZE )

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

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