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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

I'aasa 1. O630p [Iporpammaropa / Oraaguuka Pl CKit 2.

1.1. Beeaenne

OTa riiaBa OMMCBHIBaET cBoiicTBa mporpammaropa / omnaguuka PlICKit 2 u MeHI0 mporpaMMHOTO
obecnieuenns PICkit 2 Programmer.

1.2. CoctaB komiuiexkTa Pl CKit 2 (Homep 15 3aka3za PG164120).

Kommtexr PICKit 2 (Homep st 3akaza PG164120) conep kUt ciieayroliee:

1. TIporpammarop/otnamuuk PlCKit 2.

2. USB kabenp

3. Huck ¢ nporpammubiM obecrieuennem PlCkit Starter Kit u MPLAB IDE

Kommtexktsr PICKit Starter Kit (momep mns 3akaza DV164120) u PICkit 2 Debug Express
(Homep mns 3akaza DV164120) MOMOMHUTENBHO COJAEP)KAT JEMOHCTPAIMOHHBIC ILIAThl C
ycraHoBiieHHBIM PlC MUKPOKOHTPOJIIIEPOM.

1.3. Ilporpammarop / oTiiaguuk pazpadoruuxa Pl CKit 2.

IMporpammarop / otnamuuk paspadotuuka PICKit 2 sto Hemoporoe cpeicTBo pa3pabOTKH,
MOJUICPKUBAIOIIEE TPOTrPaMMHUPOBAHKUE OOJIBIIUHCTBA MUKPOKOHTPOJUIEPOB, MHUKPOCXEM MaMSTH H
KeeLOQ mpouszBoxactBa kommanuu Microchip Technology Inc. [lns mosydeHHs IMOJIHOTO CITHCKa
MOJIEPKMBAaEMbIX MUKpOCXeM oOparutech K ¢aiiry READMVE Ha nucke PlICkit 2 Starter Kit.

[Mognmepkka HOBBIX MHKPOCXEM MOXET OBbITh Jo0aBieHa TIPH BBIXOJAC OOHOBJICHUU
nporpammuaoro obecrieuenust PICKit 2. IMocnemanue Bepcum mnporpammuoro obecneuenus PICKit 2
JOCTYIHBI Ha caiite komnanuu Microchip: www.microchip.com/pickit2

PICKit 2 Tak >k MOXET WCIOIb30BaThCs JUISI BHYTPUCXEMHON OTIAIKH HEKOTOPBIX
MUKPOKOHTPOJIIEPOB. 3a OApOOHO nHpopMarmeit ooparutech k riase 4 «Pl Ckit 2 Debug Express»
JTaHHOTO PYKOBOJICTBA.

3ameuanme. I[Iporpammarop PICKit 2 He mnpenHa3HaueH JUisi  MPOMBIIIJICHHOTO
nporpaMMmupoBaHusi.  J[nsi  NpoOW3BOACTBEHHBIX — IeJIed  PEKOMEHAYeTCs
npomsbiuieHHbIH nporpammatop MPLAB PM3 wnu npyrue mporpammaropsl,
IpeHa3HAYEHHbIE JUI IPOMBIILITICHHBIX IPUMEHEHHH.
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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

Pucynok 1.1. TTporpammatop Pl Ckit 2.

CBeTOIMOIbI COCTOSTHUS

Knornka

Pazvem st moaxmrouenust USB kabenst

Mapxkep nepBoro BeIBOAA

Pazpem i1 noakiIoyeHns: nporpaMMHUpPYEMOTro YCTPOMCTBA

G WIN|F

1.3.1 Hoakawuyenne k USB nopry

PICkit 2 umeer USB paszwem Trima mini-B. TToaxmounte PICKit 2 k KoMITbIOTEpY HCITOMB3YS Kabenb U3
KOMITJIEKTa TTOCTABKH.

1.3.2 CBeToanoabl COCTOSHUSA

CBeToIMO0/IbI COCTOSIHUSI OTOOPaXKAIOT CTAaTyC MmporpammaTopal/otinamxunka PlCKit 2.

1. Power (3emensrii cBeroaroa) mokaseiBaet, uto PICKit 2 moxkarouen k USB mopry.

2. Target (xenThlit cBeToMON) MoKasbiBaer, uto PICKit 2 Beigaer nuTanue Ha 1EIEBOE YCTPOHCTBO

3. Busy (xpacusrit cBerommon) mokassiBaer, uro PICKit 2 3aHAT u BIMOMHSAET Takue (QYHKIHM Kak
IporpaMMHUPOBaHKe, MPOBEPKY U T.II.

1.3.3 Knonka

KHomka Moxer ObITh 3ajieficTBOBaHa sl 3aITyCKa MTPOrpaMMHUPOBaHHS 1IEIIEBOT0 YCTPOWCTBA, ISl TOrO
ycTaHoBuUTE ranouky Ha nynkre Progr anmer >Wite on PICkit Button.

KHomka takke MOKeT HCIop30BaThes it BBoaa PICKit 2 B 3arpy30uHbIil peskuM, B 3TOM pPEKUME
MOKHO OOHOBHTH IporpaMmHoe odecrieuenue nporpammaropa PICKit 2.

1.3.4 Pa3beMm Ui MOAKJIIOYEHHUS] MPOTPAMMHUPYEMOTo0 yCTpPoiicTBa

[IporpaMmupyronmii pazbeM UMeeT 6 BEIBOAOB TS IOJKITIOYEHHUS 1IeTIeBOro ycTpoiicTBa. Haznauenue

BBIBOZIOB YKa3aHO Ha pucyHke 1.2.
Jlis monydenus moapoOHoi wHpopMmarmu o ToM, kak ucrons3oath PICKit 2 1ist BHyTpricXeMHOTO
nporpaMMHUpPOBaHus 00paTuTech K riase 3 «Mcnosib30BaHue BHYTPpHCXeMHOro nporpamvupoBanus (I CSP)»

JTAHHOTO PYKOBOJICTBA.
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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

Pucynok 1.2. Pazsem nporpaMMupOBaHusI.

m\ Ha3nauenue BBIBOJIOB

\ 1. Vpp/ MCLR

’ 2. Vpp HanpsHKEHUE TUTAHUS 1EJIEBOTO YCTPOMCTBA
3. Vs 3eMis

4. |CSPDAT / PGD

5. ICSPCLK / PGC

| 6. AUX

/

/

I

N Wk =

3ameuyanue: OYHKIMM BBIBOJIOB  NPOTPAMMHUPYIOIIETO  pa3beMa  OTJIMYAIOTCA  TPH
nporpammupoBannu Mukpocxem namsiti EEPROM u mukpocxem Keel OQ. st
MOJIydeHUsI MOAPOOHOM WHGPOpPMAIMU TO  MOJAKIIOYEHUI0 KOHKPETHOM
MUKpocxeMbl oOpatutech k (aitmy «PICkit 2 Programmer Readme» (meHto
Hel p>Readne).
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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

1.4. Iporpammuoe obecneyenne PlCKkit 2

[Mporpammuoe obecnieuenne PICKit 2 Programmer mo3BoiisieT NporpaMMUpOBaTh BCe
noJyiepxuBaemMbie miporpammatopom PICKit 2 mukpocxemsl. MHTepdeiic mporpaMmbl MpUBEAEH Ha
pucynke 1.3. Jlns momyyenus moapoOHoit mHpopmaru obpartutech k riase 2 «Havyano padoTe»
JaHHOTO PYKOBO/ICTBA.

Pucynok 1.3. Unrepodeiic nporpammsr PICkit 2 Programmer.

"PICkit 2 Programmer 3 =10] ]
Eile  Device Family — Programmer  Tools  Wiew  Help @ MeHI0
— MidrangeStandard Configuration
Device: PICTEFES0 Configuration:  OFFF g KOH(i)I/II‘ypaIII/ISI
Uszer Ds: FE FF FF FF nporpaMMupyemMoro YCTpOfICTBa
Checksum:  FFFF OSCCAL: BandGap:
OxHO cocTosiHUSA

PICkit 2 found and connected. mlcnoc“'n

PIC Device Found. v
VDD FlCki s —a==— YCTAHOBKa HaHIflSI)KeHI/ISI
B CJICBOT'O YCTPOUCTBA
(r o 5o | o yerp

Read I ribe: I Werify | Eraze | Blank Check | [~ MCLE

— Program Memory
rd 2 19
V¥ Enabled IHEH Onily Vl Source: |None [Empty/Erased) -% daiin IPOIIMBKH
0oo 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  SFFF  SFFF =
0og 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
- [TamsTe IPpOrpamMm
010 SFFF  3FFF  3FFF  3FFF  3FFF  SFFF  SFFF  SFFF
01g 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  SFFF
020 SFFF  3FFF  3FFF  3FFF  3FFF  SFFF  SFFF  SFFF
028 SFFF  3FFF  3FFF  3FFF  3FFF  SFFF  SFFF  SFFF
030 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
038 SFFF  3FFF  3FFF  3FFF  3FFF  SFFF  3FFF  SFFF
040 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
04s SFFF  3FFF  3FFF  3FFF  3FFF  SFFF  SFFF  3FFF
050 SFFF  3FFF  3FFF  3FFF  3FFF  SFFF  SFFF  SFFF
058 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  SFFF  SFFF =
-
e ’m/ ITamsares nanasix EEPROM
mport Hex
¥ Enabled IHEH Only 'l / +'wite Device
00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF = Fead Device +
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Export Hex File
20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF T
30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF = | PICKit 2
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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

I'naBa 2. HavaJio pa6oTsl

2.1. Beenenue

B aroii rnaBe onucano, Kak ObICTPO HadaTh paboTy ¢ mporpammaropom/omiaaurkom PlCKit 2.
HemocpenctBenHo pabota ¢ mporpamMmaropom omucana B rimaBe 3 «HMcmoab3oBaHue
BHyTpuUCcXeMHOro nporpammupoBanus (|CSP™)», sayTpucxemHuas omiiaaka — B riase 4 «PICKit 2
Debug Express».

[Moaxmouenue PlCKit 2

YcTraHoBKa MpOrpaMMHOTO 00eCTIeYeHUs
[TonkmroueHue K MporpaMMHUPYEMO MUKPOCXEME
VYrpapieHue NUTaHuEM

Wmmopr daiina .hex

IIporpamMmmupoBanue

Bepudukanus

UreHue coep >KMMOT0 aMsATH MUKPOKOHTpPOJLIEpa
3amuTa Koaa

CrupaHue naMaTu U NpoBepKa Ha YUCTOTY
ABTOMAaTHYECKOE MPOTPaAMMHUPOBaHKE/CUNTHIBAHHE
Kanmubposka PICKit 2

2.2. Moakawuenue PICKit 2

[Monkmrounte Bam PlICKit 2 k mepcoHabHOMY KOMITBIOTEPY ¢ TIOMOIIIBI0 Kadesst USB,
BXOJIAIICTO B KOMIUIEKT MOCTABKU

[Moaxmounte PICKit 2 k meneBoii miaTe ¢ moMoIbi0 6-KOHTaKTHOTO pa3bemMa

He moaximroyaiiTe mporpaMMaTop K 1eJIeBOH IiaTe, MIMEIOIIEeH BHEITHEE TUTaHUe, TOKa OH HE
BKJTIIOYEH B paboratommii USB-tiopt

Jlnst monxmrouenust PICKit 2 x oTiiagounsim miatam, uMeromum pazbeM RF11 (kak y ICD 2)
ucnonb3yiTe nepexoaauk AC164110

[MTpu Brmouenun PICKit 2 B USB pexoMenayeTcst OTKIIIOYATh €ro OT 1EIeBOH IIaThl.
AHanorudHasi pekoMeHaanus u npu nepesarpyske [HK
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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

2.3. YcTaHOBKA MPOrpaMMHOro odecneyeHust

BcraBere CD-ROM PICkit 2 Starter Kit B mpuBoJ, MpoW30HIeT aBTOMATHUECKHN 3aIyCcK
YCTaHOBOYHOM mporpammbl. Eciy yCTaHOBHIMK HE 3allyCTUTBCS — OTKPOHTE BpYydHYIO (aiin
PICkit Starter Kit Wl cone. htm

Haubosee HoOBas Bepcusi NporpaMMHOrO oOOecTiedeHHsi BCerja JIOCTyIIHa Ha caiiTe

Www. microchip.convpickit2

[Mocne ycranoBku 3amycture mporpammy PICKit 2 Programmer. Buemnuii Bux 00010YKH
npuBeeH Ha puc. 2.1.

Pucynok 2.1. O6os0uka nporpammsl PICkit 2 Programmer.
"= pICkik 2 Programmer i = ] |

Eile  Device Family  Programmer Tools  Wiew  Help

— Midrange/Standard Configuration
Dewice: FIC1EFEI0 Configuration:  OFFF
User [Ds: FF FF FF FF

Checksum:  FFFF OSCEAL: B andGap:
FICkit 2 found and connected. \
FIC Device Found. @ MICRQCHIP

Ii' "'VDD PICkit2 ——————

[ I?
Read I Wiike | Werify | Eraze | Blank Check | H ?r:cLH 5’0 =

— Progi Memory

¥ Enabled IHex Only Vi Source: |Mone [Empty/Erased)
ooog 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF i
oos 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
01o JFEE 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
aLa 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
0zo 3FFF 3FFF 3FFF 3FFF IFFF 3FFF 3FFF 3FFF
0zs 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
030 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
03a 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
040 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
045 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
050 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
053 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF =

— EEPROM Data Ao | mport Hes

¥ Enabled IHex Only Vl + Wiite Device

40 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF 4 Read Device +
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Expoit Hex File

20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF m———
30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF ~ ‘ PICkit 2

2.4. Tloaka04YeHNe K MPOrpaMMHpyeMoii MUKpocxeMe

PICKit 2 momiepxuBaeT mporpaMMHpPOBaHUE MHOXKECTBa MUKpokoHTposuiepoB Microchip PIC
u mukpocxem mamsatd EEPROM. Crnircok mo yiep:KkuBaeMbIX YCTPOUCTB COJCPKUTCS B daiiie r eadnme
Ha yctanoBouHoM CD win BeI3bIBaeTcs 13 MeHio Hel p>Readne.

[Mpu 3amycke mporpamMMbl TIPOU3BOUTCS aBTOMAaTHYECKOE OIMPECICHUE THIIA MOIKITFOYCHHOTO
KOHTpoJLIepa u ero otoopakenue B okae Conf i gur at i on (puc.2.2).
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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

Pucynox 2.2. Onpeznenenne NOJKIIOYEHHOTO KOHTPOJIIEpa.
"= pICkit 2 Programimer B =12

File  Device Family  Programmer  Tools  Wiew  Help

— Midrange/Standard Confiquration
— | Device: FICTEFE30 Configuratior:  OFFF
Uzer D FF FF FF FF

Checksum:  FFFF OSCEAL: BlandiGap:
FlCkit 2 found and connected. \
FIC Device Found. @ MlcnucHlp

Ecnu ycTpoicTBO HE ONpeNenaoch — MPOBEPhTE MOAady MUTAIOIIEro HanpsokeHus (cM. 1m.2.5)
1 HaJIEKHOCTD MOJKIIFOUEHUS K L[EIeBOM IUIaTe.

MoxHO B 000 MOMEHT BBIOpaTh HY)KHOE BaM CEMEWCTBO, BOCIOJB30BABIINCH MEHIO
Devi ce Fam |y, npu atom PICKit 2 nomsiTaeTcst COGIMHUTBCS C LENIEBBIM ycTpoiicTBoM (puc.2.3).

Pucynox 2.3. Beibop nporpaMmmupyeMoro ceMeicraa

M1 pICKit 2 Programnmer i o o]
File | Dewice Family | Programmer  Tools  Wiew  Help
— Mid Baseline
Dev| Midrange 3 | Standard OFFF
Lse PIC18F 1.8% Min
PIC18F_1
Che - OSCCAL: BandGap:
PIC18F_F._
=Ta! PICZ4 | 5
MIiCrROCHIP
FIC dsPIC33
- csPican — ODPC2
" on I 3‘
Re Kol Erase | Blark Check | ’V [T MCLE 50%
PICS2
Pro
KEELCH HiZS
v g B Durce: |N|:une [Empty/Erazed)
EEPR.CIMS 3
0 MCPZSi FFF 3FFF 3FFF 3FFF 3FFF 3FFF ﬂ
FFF 3FFF 3FFF 3FFF 3FFF 3FFF

[pu BBIGOpE cemeiicTBa Baseling, a takxke mukpocxem KEELOQ® nu EEPROM, HeoOxoanmo
TaKke BbIOpaTh KOHKPETHOE M3JENME M3 BBINAIAloNero cnucka (puc.2.4), T.K. B 3TUX MHUKPOCXEMax
HeT uaeHTH(UKaIMoHHbIX OutoB (device ID).

[Tpu BBIOOpE KOHTpOJUIEpa U3 ceMelicTBa Baseline OyabTe BHUMATENBHBI — 3TH KOHTPOJUIEPBI
Ha uMeroT uaeHTuukaropa (device ID) u B ciyuae HeNpaBUIIBHOTO BBIOOpa YCTPOHCTBA
BO3MOJKHO cTHpaHue KanuOpoBouHoi koHcTaHTEl OSCCAL
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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

Pucynox 2.4. BeiObop KOHTpoIiepoB 0a30BOro CeMEHCTBa.

PEPICKiE 2 Programmer ] B el |
File  Device Famiky  Programmer  Tools  Wiew  Help
— Bazeline Configuration
Device: -Select Part- 7|  Configuiation: OFFF
: -Select Part- a
UserlDs ey orzon —
. |PIC10F202 e Tt
Checkzum: Pl OF 204 OSCCAL: BandGap:
PICT0OF 206 -
FICTOF220 .
PICTOF222 MICROCHIP
FICT12FB08
i IR —
PIC12F519 o [ On |5,U =
iead PIC16F505 _J Blarik Check | [ /MCLR
~ | PIC1EFR06
~Program Me|pi015r578
’VF" Enabled E:Elg% - [Mone [Empty/Erased)
I 1

2.5. YnpaBieHue nuTaHuemM

[Mpu padote ¢ mporpammaropom PICKit 2 BO3MOXHBI JBa BapuaHTa NHUTaHHS LEIECBON
mukpocxemsl: ot PICKit 2 1 BHelIHee nuTaHue.

2.5.1. Iuranue ot PICKit 2

Ecnu ucnone3yercs nutanue ot PICKit 2, otaenpHO mojaBaTh MUTaHUE HA IUIATy HE HYXKHO,
T.K. IPOrpaMMaTop U3MEPUT €ro U He AACT MOAaTh MUTaHue uepe3 cebs. Ecnu muata He 3amuTana, TO
000J109Ka JJaeT BO3MOXHOCTh YCTAHOBUTH 3HAYCHUE TTHTAIOIIET0 HampshkeHus, nogasaemoro ¢ PlCKit

2 (puc. 2.5).

Pucynox 2.5. Bkitouenue nmuranust ot PlICKit 2.

‘Mldrangefﬂtandard dewvice found. ® MICFIOCHIP
[ DD PICKR 2 -
¥ on I 3‘
Read | dribe | Werify | Eraze | Blank Check. | { [T MCLE 5’0 B

Jlnist HeTocpeACTBEHHOM Toauy HaIlpsbKEHHst BeIoepuTe 3HadeHue On.

3ameuanne: Ecmu PICKit 2 He yBHIUT BHEIIHErO HANpPsDKCHUS NMUTAHUS HA 1I€JIEBOI TUIaTe,
TO OH AaBTOMAaTMYECKH BBIJIACT NUTaHHE HA IUIATy MPU IPOrpaMMUPOBAHMH,
HE3aBUCUMO OT BBIOpaHHOTO 3HaueHus On.

B ciydae KOpOTKOro 3aMbIKaHWsI WM MPEBBIIICHUM MaKCUMAIBHOTO TOKA 3alUTKU BBIIACTCS
coobmienne 06 omrndke (puc. 2.6). [lorpebiieHue 1eeBOM TUIATH HE TOJHKHO MPEBbIMAaTh 25 MA, mpu
ATOM BpeMsl HapacTaHUsl MUTAIOIIETO HANPSDKEHUs TPU BKITIOUEHHH cocTaBisieT He 6onee 500 Mkc.

MaxkcumanbHbIi Tok yepe3 mopt USB orpannuen 3snauennem 100 MA. B ciydae, ecnu neneBas
wiata u PICKit 2 TpeOyroT 60JbIIero CyMMapHOro Toka, He00X0AMMO HCIOIb30BaTh BHEIITHEES

IIUTAaHUEC
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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

Pucynok 2.6. Ommbka Vpp
x

PICkit 2 ¥DD voltage level errar.
Check target & retry operation.

2.5.2. BHelIHee nUTAHUE

IleneBas miata MOXET IMUTATHCSA OT COOCTBEHHOTO McToYHMKA nuTanus. PlCKit 2
ABTOMATHYECKH JIETEKTHPYET HAJMUME BHEITHETO MUTAHUS |, B CIIydae €ro HAINYHs, B 000J0UKe
mensieTcs 3arosioBok okaa ¢ VDD Pl Ckit 2 wa VDD Tar get , oTkito4aeTcss BO3MOKHOCTD 10JIa4u
MUTaHUS U 0TOOpaKaeTCsl 3HAYCHUE BHEITHETO NHTaromero Hanpsokenus (puc. 2.7). Llendox mo
ranouyke Check oGHoBIsIeT 0TOOpakeHHOE MUTAOLIee HANpsDKeHUe. B citydae mpornaganusi BHEITHETO
NUTaHUs 000JI0YKa MEPEKIIIOYUTECS B pexkuM mogaun nutanus ot PICKit 2 (cm. 11.2.5.1).

3ameuanue: PaspemieHHBIN AMana3oH HANPSHKEHUH BHEITHETO MUTAaHUs cocTaBisieT 2.5..5 B

Pucynox 2.7. Buemnee nuranue.

‘P|Cklt 2 found and connected. @ M|:RQCHIP
| —WDD Target
I Check I 31 3
Read I hfrike I Wernifi | Eraze I Blank Check | [ /MEOLR .

2.6. Ummopt .hex ¢aiision

Jlns mmmopta ¢aiina npomuBku B Gopmate . hex Bwibepure myHkr mento Fi | e>l nport
HEX. B cnydae, ecnmu B (aiiie NpPOMMBKA OTCYTCTBYIOT Kakue-THOO KOH(HUrypalMOHHBIE OWTHI,
o0oJyouka BBIJACT MpeaynpexaeHue. s mpaBUIBHOTO COXpPAHEHHWs TEeKyIled MpOIMBKH B (aiin
. hex BriGepure Fi | e>Expor t B mento o6oiouku MPLAB IDE.

Pucynoxk 2.8. Immnopt hex gaiina.

M PICKiE 2 Programmer N o ] [
ﬁ' Device Family  Programmer  Tools MWiew  Help
| Impork Hex Chrl+1 I
Expork Hex Chrl+E
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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

2.7. lIporpaMMupoBaHUE MUKPOCXEM

[MTocne mpaBWIILHOTO BBIOOpPA CEMECTBa MHUKPOCXEM M MMIOpPTa (aiija MpOIIUBKUA BO3MOKHO
porpaMMHpOBaHKe 1IeTIeBOi MUKpocxeMbl 1o kHorke W i t e (puc. 2.9).

Pucynox 2.9. Knomnka 3anucs.

Fead | it I ey | Eraze | Blank Check |

Mukpocxema OyzeT cTepTa U 3alporpaMMHPOBaHa 3arpyKEHHOH MPOIINBKO.

Bosbiias 9acTh MHUKPOKOHTPOJUIEPOB IMOJIEpKUBaET pexum odmiero crupanus (Bulk Erase),
JOCTYIHBIA TP MUHUMAJIGHOM HANPSHKCHUH MUTAHHS, YaCTh KOHTPOJUICPOB TAKXKE MOJICPKUBAIOT
onounoe crupanne (Row Erase). [poreaypa 6;109HOTO CTUPAHUS 3aHUMAET OOJIbIIIE BPEMEHH, HEXKEITH
o0llee cTUpaHue, HO JOCTYITHO MPU MOHWKEHHBIX HanpspkeHusx nutanus. PICKit 2 aBTomaruuecku
MEepPEeKIIIoYaeTCs Ha OJIOYHOE CTHpaHWE MPH HEBO3MOXKHOCTH BBINOJHEHHUsS oOmiero crupanus. Ecim
MUKPOKOHTPOJUIEp HE MOJUICPKUBAET OJIOYHOE CTUpaHHE — BbIIAeTCs mpeaynpexaeHue. Crmcok
KOHTPOJIJIEPOB, MOICPKUBAOIIMX OJIOUHOE CTUPAHKE, IOCTYIIEH B daiiie I eadme.

XoJ1 BBITOITHEHUSI TIPOLIEAYPhI IPOTPAMMHUPOBAHKsI OTOOpaXkaeTcsi B CTPOKe craryca. B ciyuae,
€CJIM TIPOTPaMMHPOBAHKE MPOIILJIO YCIENIHO, CTPOKA CTAHOBUTHCS 3€JICHOTO I[BETAa M HA HEW MHUIIETCs

Programm ng Successful (puc. 2.10).

Pucynox 2-10. YcnenrHoe 3aBepiieHne 3anucu.

=100

'PICkit 2 Programmer

Eile  Device Family  Programmer  Tools  Wiew  Help

tidrange/Standard Configuration
Device: PIC1EFESD Configuration:  04C4

User |Ds: FF FF FF FF

Checlksum:  ARED ASCEAL: B andEap:

AX\ MicrocHIP
— ] VDD PICKk 22—
¥ on I 3‘

Fead I it I “erify | Eraze I Elank Check | ’7]_ LR 50%

B cnydae ommOKu cTpoka CTaHOBUTCS KpacHO# W Ha Hei mumercs Progranmm ng Fai | ed
(puc. 2.11). B sToMm citydae nonpoOyiTe MOBTOPUTH MPOLIEAYPY MPOrPaMMUPOBAHHS.

Pucynox 2.11. Ommbka mporpaMMUpOBaHHS.
"HIpICkit 2 Programmer L = 01|

File  Device Family  Programmer  Tools  View  Help

— Midrange/Standard Caonfiguration
Device: FIC16FE30 Configuration:  04C4

Uzer 1Ds FF FF FF FF

Checksum;  ABEQ SCCAL: BandGap:

Programming failed at Program Memory address \
000007 e - A\ MicrocHip

YOI PICKi 2

Read I Wiike I Werify | Eraze | Blank Check | ’7]’2 ?h:CLF! |5’0 3
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B npyrux ciydasx cTpoka craryca CTAaHOBUTCS JKEJITOM M Ha HEW IUIIETCS IPUYHHA
NpEeAYNPEKACHHS, HAPUMED, HET COSIMHEHUSI C IIEJIEBBIM YCTPOHCTBOM (puc. 2.12).

Pucynox 2.12. TIpenynpexaeHne npy 3amucH.
PEPICkit 2 Programmer B ==

File  Device Family  Programmer  Tools  Yiew  Help

— Midrange/Standard Configuration
Device: Ma Device Found Configuration:  04C4
Usger 1Ds: FF FF FF FF

Checlksum:  ABED

(]
[ig}

CEaL: Band&am

Mo device detected. @ M“:pUI:HIP

YDD PICKit 2 -

¥ on I 3
Read I Wit I Werify | Erase | Blark Check | ’7]— MMCLE 5’0 z

2.7.1. llporpaMmMupoBaHue oNpe/IeIeHHOr0 pa3aeia NaMsaTH

Ecnmu MukpokoHTpoIsiep uMeeT BeTpoeHHyro namsate EEPROM, To BO3MOKHO OTKITIOUEHHE €e
MIPOrPaMMHPOBAHUS B TpoIlecce OOIIEro MpOorpaMMHUpPOBAHUS MUKpOCXeMbl. IIpu pydHOM cTHpaHuu
OyzeT cTepTa Bes MaMSTh.

Br160p paszena, HOMUMO MPOTPaMMHPOBAHUS, BIIUSET aHAIOTUYHBIM 00pa3oM U Ha MPOIEAYpHI
BepH(PUKALINN U CYUTHIBAHHS.

2.7.2. ABTOMaTH4YecKas 3arpy3ka ¢aiija npomuBKu

IMepen kaxkapiM mporpamMmupoBanueM (mo Haxkatuo kHomku Wite) obosouka
ABTOMATHUYECKH TPOBEPSIET AaTy UMIIOPTUPOBAHHOTO (aiiia . heX ¢ maroii 3toro xe Qaiiia Ha aUCKe.
Ecnu Ha ¢aiin Ha nucke Oosiee HOBBIN, TO MMPOU3BOANUTCS ABTOMATHYECKHI UMIIOPT ATOTO (aiina.

JlaHHasi 0COOCHHOCTDH TO3BOJIIET aBTOMAaTHYECKH MCIOJIB30BaTh HanOojiee HOBYIO MPOIIUBKY,
crenepupoBannyro MPLAB IDE, B T.u. mpu pexxume padotst Program on Pl Ckit Button, r.e.
MPOCTO HaXKUMasi KHONKY Ha KOpITyce Imporpammaropa 0e3 MepeKiIoueHus] B OKHO 000JIOUKU. DTOT
pexuM paboThl HacTpauBaeTcs B MeHI0 100l S>Program on Pl Ckit Butt on.
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2.8. Bepudukanus npommuBKu

@OyHKIUs BepUPHUKAIUK CPAaBHUBACT COJEP)KUMOE MUKPOCXEMBI C MMIIOPTHPOBAHHBIM . heX
¢aitnom. IlpomsBomutcs cpaBHeHue mamstu nporpamm, EEPROM, unentndukanmonusix OUTOB U
outoB koH¢wurypanuu. B nynkre mento Programmer>Verify on Wite MoXHO HacTpouThb
aBTOMAaTHYECKYIO0 BEPH(PHUKALINIO TTPH MTPOTPAMMHPOBAHUH.

Pucynox 2.13. Knonka BepupuKaim.

Fead | afribe | Werify Eraze Blank Check

Ecnu Bepudukamnusi mpolia yCHemHo, CTPOKa COCTOSIHUS CTaHOBHTBHCS 3€JIEHOW M Ha Hel
nosiBiisieTcst Haanuck Devi ce Veri fi ed. Eciau Hamioch HECOOTBETCTBHE, TO CTPOKA CTAHOBHUTHCS
KpacHOH M Ha Hel MUIeTcs 00IacTh MaMATH, I/1€ TIPOU30IIIO HECOBIAJICHHUE.

2.9. UteHune npomMBKHU

CuuThIBaHHE TIPOIIMBKA M3 MHUKPOCXEMBI TPOM3BOJIUTCA IO HaxkaTHio KHomku Read.
Conmepxxanne oOmacteil mamsTH OTOoOpaXkaeTcsi B  COOTBETCTBYIOIIMX OKHax. Ecmu mpu
NPOrpaMMHUPOBAaHHUH JUISI MUKPOCXEMbI ObLIa YCTAHOBJICHA 3alllUTa KOJA, TO MPH CYUTHIBAHUH OYIyT
CUUTAHBI HYJIH.

Pucynok 2.14. Kxomka dreHus.

Fead Wfribe | Werify | Eraze | Blank Check

2.10. 3ammrTa xKoaa

[TamsaTe TporpaMM MHKpPOKOHTpoJiepa W mamsaTh AaHHeix EEPROM wumeer 3amuty ot
CUUTBHIBAHUS (3aIIUTY KOJIA).
J11s1 3a1UTBI HEOOXO0 IUMO !
1. HWmnoprtupoBats ¢aiii npomuBku (cM. 11.2.6)
2. Bxrounts 3ammuty kona (mMenro Tool s>Enabl e Code Protect, puc. 2.15) u/unu
sanuty EEPROM (mento Tool s>Enabl eDat a Pr ot ect)
3. 3amporpaMMupoOBaTh MUKPOCXEMY

[Ipu oOparieHny K 3alUIIEHHBIM 00JacTAM MaMsATH MPOTpaMMaTop CUUTHIBaeT Hynu. [lis
CHATHS 3allUTHl C Balleld MNPOIIMBKH HEOOXOJUMO BBIKIIOUUTH 3amuTy koma u EEPROM nu
[IEpPETPOrpaMMHUPOBATh MUKPOCXEMY.
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Pucynox 2.15. Bxiitouenue 3aimThl KOAa.

"' pICkit 2 Programmer =l
File  Device Family  Programmer m Wiew  Help
r— Midrange/Standard Configuration —— | Enable Code Proteck Chrl+F I
Dievice: FIC1EFES0 Enable Data Protect Chrl+Dr
UserlDs:  FFFFFFFF QECCAL C
Checksum:  ABE( Target ¥DD Source 3
Display Unimplemented Config Bits 3
Feading device: Calibrate ¥DD & Set Unit 1D, DCHIP
Program Memory... EE... Use Lise VPP First Program Entry
| Use LWP Program Entry
’m i Veriy | East Prograrrning 5,0
Program Memory ——| UART Taol...
¥ Ensbled [HexOrp | S Logic Tool...
oon ooaon 3020 i) Check Communication
00g nagd 0604 1 Troubleshoot. ..
oLo 3FFF 3FFF 3
0ls 3FFF IFFF 3 Download PICKt 2 Operating Svstem

2.11. Ctupanue NamMsATH U MPOBEPKA MaAMATH MUKPOCXeMbI HA YHCTOTY

OyHKIUS CTUpaHHS OYHIIAET COJEPKUMOE BceX obOyacTteil mamsatd (HaMsaTh MPOTpaMM,
EEPROM, wuneHTU)HUKAIMOHHBIE OUTHI M OWTHl KOH(UTypaluu), HE3aBUCUMO OT YCTAHOBIICHHBIX
napameTpoB MPOrpaMMHUpOBaHus (cm. 1m.2.7).

Jlnst cTupaHus naMsITH HaKMUTE KHOTIKY Er ase.

3ameuanue: ODYHKIMS CTUpPaHHUA BCETJa HCIOJB3YeT PEKHUM OOIIET0 CTHpaHHs, KOTOPBIHA
TpeOyeT HamNpsHKEHHE MUTAHHS BBIIIE MHHUMAIBHOTO, JNAXe JUISI MHKPOCXEM,
MOIIEP>)KUBAOIINX OJIOYHOE CTUPaHHUE.

JI7nst IpoBEpKU MaMsATH MUKPOCXEMBI Ha YHCTOTY HaxxmuTe kHonky Bl ank Check.

Pucynox 2.16. Knonka crupanus

Fead | Wafrite | iy | Eraze Blank Check

2.12. ABTOMaTHYeCKO€E MPOrPaMMHPOBaHNe/CUMTHIBAHHE

B o00010uke WMEIOTCS JBE CIECNHATU3UPOBAHHBIE KHOIMKH JUIS YCKOPEHUS TIPOIEAYP
MPOrPAMMHUPOBAHUS U CYUTHIBAHUS MTPOIIUBOK.

Pucynok 2.17. KHOTIKM aBTOMaTH3aIHH.

Auta Import Hex
+Wiite Device

Fead Device +
Export Hex File

\ PICKkit” 2
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2.12.1. ABTOMATHYECKHUII MMIOPT NPOIIMBKH U MPOrPaMMHPOBaHNE

JInst BBITIONIHEHMsI JTOW Omepanuu Haxmure KHOnmKy Auto Inport Hex + Wite
Devi ce. [lo HaxaTHO 3TOW KHONKU OTKPHIBACTCS JUMAIIOTOBOE OKHO BBIOOpA MPOIIMBKH, IO
YMOJUAHUIO BBIOMpaeTcs NpeAplaymas npomuBka. Ilocine mnonaTBepkaeHUs TPOIIMBKH — OHA
UMIOPTHPYETCS B NMaMsTh U MPOIIMBAETCS B MaMATh MUKPOCXEeMbI. B mporiecce panpHenIed paboThl
MPOM3BOIMTCS MOHUTOPUHT 3arpy)KEHHOH MPOIIUBKY (CM. 11.2.7.2).

[Ipy wucnonb30BaHMM ATOM  (QYHKIMM OCTAIbHBIE BO3MOJKHOCTHM IPOTPAMMHUPOBAHUS
OTKIJIIOYAIOTCS.

2.12.2. ABTOMaTHYecKoe CYUThIBAHNE NMPOIIMBKH H YKCNOPT B .hex daiin

[To naxxatuto kHonku Read Devi ce + Export Hex Fil e npousBoautcst cunThiBaHHE
MPOIIMBKY U3 TAMSATH MUKPOCXEMBI U OTKPBITUE JJUATOTOBOTO OKHA COXpaHeHHs (aiina.

2.13. Kaauoposka PICKit 2

Hanpsbkenue, BblZJaBaeMoe MNPOTPAMMATOPOM Ha IIENIEBYIO IUIATy, MOXET 3aBHCETh OT
koHkpeTHOTO 3K3emiuisipa PICKit 2 u peanmusanuu nopra USB B mepcoHanbHOM KommbioTepe. B
000JI0YKe NUMEETCSI BO3MOKHOCTD KATMOPOBKH 3TOTO HATIPSHKEHHSL.

Jns xaxnoro koukperHoro PICKit 2 moxxHO 3amath coOCTBeHHBIH HueHTHGUKATOp (MMs
IporpaMmaropa).

2.13.1. Kaau0OpoBKa NMUTAKOIIET0 HANPSKEHUS

KannOpoBka 1mo3BoJIsI€T YBEIMYUTHh TOYHOCTD BBIIABAEMOT0 HANPSHKEHHUSI U TOYHOCTh KOHTPOJIS
BHEIIHETr0 HaIpspKeHus nuTanus. KannOpoBouHoe 3HaUEHHE XPAHUTCS B DHEPrOHE3aBHUCUMON TaMSITH
porpamMmmaropa 1 UCojb3yeTcs Takxke npu padore ¢ MPLAB IDE.

Jlnst kanuOpoBKH HEOOXOAUM MYIBTHMETP WM APYroW MpuOOp A U3MEPEHUsS HaNpsHKCHUS.
Heo0xomuMo — OTKIIOYUTH — MpOTpaMMmarop OT  IIeJeBOW  IUIaThl, BBHIOpaTh MYHKT  MEHIO
Tool s>Cal i brate Vdd & Set Unit | D..u crnenoBars yka3aHusSM MacTepa KaluOPOBKH.

3ameuanue: HampspkeHuwe, BblJaBaeMoOe MPOrpaMMaTopoM Ha  IUIATy, OTPAHUYEHO
HampspkeHueM, noiydaembiM ¢ muHBl USB munyc nmagenue wa amone. Jlns
HOYTOYKOB 9TO HAaIpsDKEHHE MOKeT ObITh 4,2 B 1 Huke.

2.13.2. 3aianue UMeHH POrpaMMaropa
B mporecce kanuOpOBKM  BO3MOXHO  3a7aTh YHUKAJIbHBIA  HACHTUGUKATOP  (MMs)
nporpammaropa. 1o uMs OyaeT oToOpa)kaThCsi B CTPOKE cTaTyca 00O0JIOYKH IMporpammaropa (puc.

2.19) u B oxre Qut put cpexasl mporpammupoBanus MPLAB IDE.
NEr

B, DomicoFonly Pogmser. Tods  Wew  Hep
Midrarge./Shandad Corhgurshon

[rmsvm Moo 0 svece Fond Condgurshion:  [HEN)
Lip=r s FFEFFFFF

Checkne:  FLI0

FICk! 2 sanraced. D = L ﬁ' MICROCHIP

W0 POk

Oy | |
! =1 I Hinrk Chaci. | T MR 8 =)
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I'naBa 3. Ucnosib30BaHHe BHYTPHCXeMHOT0 nporpammupoBanus (ICSP™).

Beenenune

Otnamuuk U nporpammaTop paspadotunka PICKit 2 MoxeT mporpaMMUpOBaTh YCTAHOBJICHHBIC
B IUIaTy MHKPOKOHTpOJuiepsl. BayrpucxemHoe mnporpammupoBanue (In-Circuit Serial

Progr

amming — |CSP) tpeOyet nsTh MPOBOIOB:

Vpp — HampspbkeHue mporpammupoBanus. Korzma monmaercs 3TO  HampshKeHHE
MHUKPOKOHTPOJUIEP BXOJUT B PEKUM IPOTPaMMHUPOBAHUS.

|ICSPCLK wnnu PGC — nuHHST TaKTHPOBaHUS, OJJHOHAIPABJICHHAs JTUHUS TaKTUPOBAHUS
OT IpOTpaMMaTopa K MUKPOKOHTPOJLIEPY;

ICSPDAT wmn PGD — nuHMS naHHBIX; ABYHANpaBleHHAs JIMHUS TOCIEIOBATEIbHBIX
JaHHBIX, CHHXPOHHA C JIMHUEH TaKTUPOBAHHUS.

Vpp — IUTIOC HAMPSHKEHUE MATAHMS;

V ss — MHHYC HanpsDKCHUS IUTaHUS (3eMIIs).

B moboM ciiydae cxema JIOJDKHA MPOEKTUPOBATHCA TaK, 4YTOOBI TpeOyemble CHUTHAIIBI
MPOXOAMIN K MHUKPOKOHTpoJuiepy Oe3 uckakeHus Gopmbl. Puc. 3.1 mokaspBaeT THIIOBYIO CXEMY
MOJKJIIOYEHUST MHMKPOKOHTpOJUIEpAa IIPU BHYTPUCXEMHOM IIPOrpaMMHUpOBaHuM. JlId yCHEIIHOTO
BHYTPUCXEMHOTO MpPOTPAaMMHPOBAaHUS HEOOXOIUMO COONIOATh MEPBl MPEJOCTOPOKHOCTH, KOTOPHIE
OMHCAaHbI B CJICAYIOIUX ITYHKTaXx.

3ameuanue. J[ns KaxJ0ro KOHKPETHOTO NPOrpaMMHUPYEMOrO YCTPOHCTBA MOXKalylcTa

O3HAKOMBTECh CO crenudukanueil Ha MPOrpaMMHUpPOBAHHME, KOTOPYIO MOXKHO
Haiitu Ha caiite Microchip www.microchip.com

Pucynox 3.1. TunoBast cxeMa BHYTPUCXEMHOTO ITPOTPAMMHPOBAHUSI.

Cxema M3onau .
PesKmcTop KNk grof WoTTeM

PICKit™ 2
pasbe
+aY nporpaMMrpoBaHa
1 VERIMCLR i
2 DD -
3 \ss 5
4| [ICSPDAT/PGD *
5| [ICepcLRipae *
6| [AUX o
+5Y = >
T v =
10k* S 470 Ohm* 1 ;
A —VoD VeskE—
OR —t <ras  RAOICSPDATH e
Ly 2RA4 _ RAT/ICSPCLK[R A & CHETY
HRAMCLRVee  RAZP-
0.1 pF* Target Microcontroller

Device =

* TMNOBOE 3HaYeHWe
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PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

3.2. U3onmmposanue BbiBoaa Vpp/M CLR/PORT

Heo0xoauMo ydecTb, YTO HaNpsDKEHHWE NpOTpaMMHUPOBaHUS Vpp MMEET THUIIOBOE 3HAUYECHUE
+12B. DTO MOXET MPEJOCTAaBUTh HEKOTOPHIE MPOOIEMBI B CIIEIYIOLINX CIIydasx:

Ecan BbIBOA Vpp ncnoab3yercest kak BoiBog M CLR

TumoBass peKOMEHJOBaHHAas CXeMa BKJIIOUEHHS HWMEET TMOJTATUBAIOUIMNA PE3UCTOp H
KoHeHcaTop. HeoOXxoauMo TpUHSATH Mephl, YTOOBI CKOPOCTh HapacTaHWs HampspkeHus Vpp He
YMEHBUIMJIACh W TPEBBIIIAET CKOPOCTh HapacTaHUs yKa3aHHYl0 B crHeud(puKanuy  Ha
nporpammupoBanue (00bruHO 1 MKC).

Eciu B cxeme MCHONB3YeTCsl CYNEepBU30p MHUTAaHUS WIM KHOIKA, TMOAKIIOYEHHAsh K BBIBOJY
MCLR, Tto B 3TOM ciydae pEKOMEHIyeTCs 4YTOObl OHH OBUTM H30JUPOBAHBI OT HAIMPSHKCHUS
nporpaMmmupoBanus Vpp ¢ momomipio guoja [IoTTkM mimM orpaHuduTENbHBIA PE3UCTOP KaK MOKa3aHO
Ha puc. 3.1. Jlnsg mosydeHus AOMOJHUTENHHON HH(OpManuu 00 HCHOIB30BAHWUU CYIIEPBU30POB
NUTaHUS B CXEMax C BHYTPUCXEMHBIM NPOTPAMMHUPOBAHUEM, OOpAaTHUTECh K WHCTPYKIMH IO

npumenennro AN820 “ System Supervisors in ICSP™ Architectures® (DS00820).
Ecau BBIBOJ Vpp HUCII0JIB3YETCH KaK BBIXOA MOPTa

Ecnmm  x pa3pabarbiBaeMOil cxXeme HeNb3s TMOJKIIOYATh BBIBOJABI C  HANpsHDKEHUEM
nporpammupoBanus Vep 12B, To B 3TOM cityuae peKoMeHIyeTcst ucnoib3oBanue auona llorTku wmm
OTPaHUYUTENBHOTO PE3UCTOPA KaK MOKa3aHo Ha puc. 3.1 1yt 3amuThl CXeMBI.

3.3. H3onmposanne BoiBogoB | CSPCLK (PGC) u ICSPDAT (PGD).

BeiBogp ICSPCLK (PGC) u ICSPDAT (PGD) Heo0xoaMMoO H30JMpPOBATH OT CXEMBI JUIS
MPEJOTBPAIIEHHUs] MCKAKEHUsI CHTHAJIOB TporpamMMHupoBaHus BHemHedl cxemoil. Curnan |CSPCLK
(PGC) omHOHampaBiIeHHBIH TaKTOBBIM CHTHAI OT MPOrpaMMaTopa K MporpaMMHPYEMOMY YCTPOICTBY.
Curnan |ICSPDAT (PGD) — nByHamnpaBiIeHHBIH CHTHAN JaHHBIX. ECIM KOHCTPYKIMS TO3BOJISIET, TO
BBIJICJIUTE STH BBIBOJBI TOJIBKO Ul BHYTPHUCXEMHOTO IporpamMupoBanus. OmHako ecnu TpeOyercs,
YTOOBI 3TH BBIBOJBI HCIOJB30BATUCH B CXEME, NMPOCKTHPYHTE CXEeMy TakK, 4TOObl HE HM3MEHSUTUCH
ypoBHM U (pOHTHI CHUTHANOB. M3onmpyromas cxema CHIBHO 3aBUCHUT OT mpmioxkeHus. Puc. 3.1
MOKa3bIBAECT OJIMH M3 BO3MOXHBIX BAPHAHTOB C MPUMEHEHHEM IMOCIEIOBATEIBHBIX PE3UCTOPOB IS
M30JIALIUY CUTHAJIOB TPOTPAMMHPOBAHUS OT CXEMBI.
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3.4 Hanpsizkenne nutanus Vpp.

Bo BpeMs BHYTPHCXEMHOTO NpPOTPaMMHUPOBAHHS HEOOXOIMMO YTOOBI IMPOrpaMMHUpyeMoe
YCTPOHCTBO OBIJIO 3aIUTaHO B COOTBETCTBUU CO crenudpukanueir. OObIYHO HaNpsHKEHHE MHTAHUS
IIPOrpaMMHUPYEMOT0 YCTPOICTBA COEIMHEHO C HANpPSDKEHHWEM MHTaHus Bcel cxeMbl. Cxema MOKET
nojydaTb nuTaHue oT mporpammaropa PICKit 2 wmiam umeTh COOCTBEHHBIM HCTOYHHMK IUTAHUS.
Heo0xo0amuMo coOIr0CTH MEpBI MPEI0CTOPOKHOCTH, KOTOPHIE ONMCAHBI B CIEAYIOMINUX ITyHKTaX.

3.4.1. Cxema 3anutana ot Pl CKkit 2.

C mnomompto PICKit 2 MOXHO BBICTABJIATh HANPSDKEHHE MEKAY MaKCHMAIbHBIM U
MUHUMAJIBHBIM 3HAYCHUSIMH, KOTOPBIE TTO3BOJISIET CHEIM(PHUKAINS TPOTPaMMHUPOBAaHUS Ha KOHKPETHOE
YCTPOWCTBO, 3a HMCKIIOYCHHEM, €CIM MHHHMAIbHOE HampspbkeHue He Huke 2.5B. Ybemurech 4TO
BBICTaBJICHO HY)KHOE€ HAIpsDKEHUE /ISl CXEMBl 10 TOTO KaK HayHETe IMPOrpaMMHUpOBaTh YCTPOMCTBO
WM BKJIIOYMTE HApsDKEHUE nuTanus Vpp.

Tox USB nopra orpannunBaercs 3HaueHrneM 100MA. Eciu cxema 1 mporpamMmmarop CyMMapHO
TpeOyroT 60ibmuil TOK, To USB mopT MokeT BBIKITIOUUTECS. VICToNb3ylTe BHEITHEE TUTAHHUE
eciu Tpedyercst OOBITHNI TOK

3ameuanme: [loTpebneHne cxXembl JOIDKHO OBITH OrpaHWYEHO YpPOBHEM 25MA, Korja
MIPOrPaMMATOP UCTIOIB3YETCs JUIsl MUTAHUSI BHEIIHEH CXeMbl. Y OeIUTECh B TOM,
YTO Ballla CX€Ma HE 3aMeIJISAT POCT HANpsDKeHUs NMUTaHus Vpp Ha Bpems He
6ostee uem 500 mMKc.

3.4.2. CxeMa 3anMTaHa OT BHENIHEr0 HCTOYHHMKA MUTAHMS.

PICKit 2 MoXeT WMCIoJB30BaThCS C YCTPOHCTBOM, KOTOPOE HMMEET COOCTBEHHBIH MCTOYHHK
MUTaHUS C HAMPSHKCHUEM B Tuamna3one oT 2,5 1o 5,0B.

3.4.3 Ucnonb3oBanue pe:xxkuma odmero (Bulk) crupanus.

HekoTopble MUKpOCXeMBI HCIONB3YIOT pexum odriero (Bulk) crupanus mamsité mporpamm,
namsati gaHHeix EEPROM, crnoB kondurypammu u uaeHTHGuKanud. OObIYHO (GYHKIUS O0OIIETOo
CTUpaHUs TaMATH TpeOyeT HaNpsHKeHUs MUTaHus MUKpokoHTposuiepa (Vpp) B auamazoHe ot 4.5 1o
5,5B (yro4HuTE B CrielU(pHUKAIUKN HA TPOTPAMMHPOBAHKE JJIsI KOHKPETHON MUKPOCXEMBI).

Tako# nuana3oH HAIPsDKEHUN MOKET CO31AaTh HEKOTOPBIE CIIOKHOCTH, €CIIM KOHEYHOE U3/CIINE
pa3paboTaHo Ut pabOTHl B IPYrOM JHara3oHe HalpspKeHU muTanus. J{ist Toro 4ToObl UCTIONb30BaTh
PEeXUM OOILEro CTUpaHUs MaMsITH HEOOXOIMMO YTOOBI B cXxeMe OBLIH MPeTyCMOTPEHBI TPeOOBaHUS K
peXuMy OOIIEeTo CTUPAHHSI MAMSTH U 3aIIUIICHBI BCE YyBCTBUTEIBHBIC LIETIH.

Ecmu npubop mmeer HanpspkeHWe TUTaHUS Vpp HIDKE YeM Tpedyercss A pekuMa oOIIero
CTHpaHHs, TO TOJB30BATENb YBHAUT COOOINAIOIIEe OT MPOTPaMMBI J0 OCYIIECTBICHHUS MPOIETyphI
CTUPAHUSI TAMSITH.
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3.5Vss

«3eMIIsI» CXEeMBI J0JDKHA OBITh TOIKIIIOUeHA K «3emiie» nporpammaropa PlCKit 2 (Vsg).

3.6 InuHa kadeas

MUHUMUZHPYHTE AJTUHY TPOBOIHUKOB JIMHUI BHYTpUCXeMHOTO mporpammupoBanus ot PlCkit
2 10 TpOrpaMMHPYEeMOro YCTpOWCTBA. MUHUMU3ANUS JUTMHBI IPOBOJHUKOB HEOOXOoauMa IS
COXpaHEHUs BEIMYUHBI U (POPMBI CUTHANIOB. DopMa U BETMUMHA CUTHAJIOB OYET BJIHUATH HA YCIICITHOE
MPOrPaMMHUPOBAHUE YCTPOUCTB.

3.7 TIlporpammupoBanue mnociaegoBateabHoii mnamaTu EEPROM u KeeLOQ HCS
KO/JI€POB/KO/IeKOB.

Hasnauyenue BbiBonOB U curHanoB PICKit 2 mis mporpaMMupoBaHMs MUKPOCXEM MaMSTH U
KeeLOQ otnmuaercs ot ommcaHHbIX B MyHKTe «3.1 BBenenume» m pucynke 3.1. Jlnsg momydeHus
1oipoOHO# MH(OPMALIUY TT0 TTOAKIFUYCHHUI0 KOHKPETHOW MUKpOCXeMbI oOparuTech K ¢aitny «PlCkit 2
Programmer Readme» (menro Hel p>Readne).

OOparute BHUMaHHe, 9TO MUKpocxeMbl maMsatd 1 KeeLOQ moryr He mporpamMMupoBaThCs
BHYTPUCXEMHO. IIOMBITKM BHYTPHCXEMHOTO TMPOTPAMMHPOBAHUS  TIOCIIENOBATEILHON  MaMSTH
EEPROM Moryr HaTOJKHYThCS Ha OIIMOKH IMPOrPAaMMHPOBAHUS HU3-32 KOH(MIMKTOB C JPYTHMH
YCTPOKCTBAMH, TOJIKIFOUEHHBIMU K TIOCJIEI0BATEILHON IIMHE TAaHHBIX.
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I'aasa 4. PICKit 2 Debug Express

4.1. Beegenue

[ToMuUMO HEMOCPEACTBEHHO OTIepaluy MporpaMMupoBanus mporpammarop/omiaguuk PlCKit 2
B KOMIUIeKce ¢ OecrutaTHOM cpenoit paspadorkm MPLAB IDE  (www.microchip.com/mplab),
MOIZIEP>)KUBAET BHYTPUCXEMHYIO OTIAIKY HEKOTOPBIX Pl C-MUKPOKOHTPOILIEPOB.

[Mporpammuoe ob6ecnieuenne PICKit 2 Debug Express coBmectno co cpenoit MPLAD IDE
MO3BOJISIET OCYILECTBIISATH TOIIATOBOE U HEMPEPHIBHOE BBITIOJIHEHUE MPOTPaMMBbl C TOYKaMU OCTaHOBA
HernocpencrsenHo PlC koHTposiepa B coctaBe Baiero KoHe4HOTO yCTpOHCTBaA.

[Tocne ocTanoBa mporeccopa, COAEP>KUMOE PETUCTPOB AOCTYITHO ISl YUTEHHUS U MO (PHUKALINH.

3a 6onee moapoOHOH mHpopMarmelr 00 ucnonb3oBanuu cpensl MPLAB IDE oGparurecs k
CJIeIyIOLIEN JOKYMEHTAUU:

MPLAB® IDE User.s Guide (DS51519)
MPLAB® IDE Quick Start Guide (DS51281)
MPLAB® IDE On-line Help (www.microchip.com/mplab)

4.2. Oraanounblii kommiaekt Pl Ckit 2 Debug Express

Otnanounsrit komriekt PlCkit 2 Debug Express conepxur:
1. TIporpammarop/otnamuuk PlCKit 2

2. USB-kabensb

3. otnanounyo miary ¢ 44-seiBogHeM Pl C-xoHTpOIIepom™®
4. 2 CD nucka: PICkKit 2 Starter Kit u MPLAB IDE

* MOMHMMO TUTaThl, KoTopas BxoauT B komiuiekT PICKit 2 Debug EXpress, MoxHO COBMECTHO ¢
KOMILICKTOM M3y4aTh M PabOTaTh CO CICIYIOMIUMU IIATAMH:
Otnanounas ruata u3 komiuiekra Starter Kit coBmectro ¢ romnoskoit AC162061 u
amantepom AC164110
Explorer 16. oOparutre BHumanue, uto Ha Explorer 16 HenpaBWIIBHO MOMEYEHBI
BbIBOIBI Ut moakitroueHust PICKit2 (pin 1 va Explorer 16 cooTBeTcTBYeT BBIBOIY
pin 6).
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4.3 Mlonkarwuenue PlCkit 2

[Mponenypa moaxmouenus PlCKit 2 onucana B mynkte 2.2 «I[loakmouenue PlCKit 2»

3ameuanne: Debug EXpress nonosHUTENbHO TpeOyeT MOATATUBAIOIINE K 36MJIE PE3UCTOPHI 110
47KOm wa guamsax |ICSPCLK wu ICSPDAT. [Ilocnemnue  Bepcum
nporpammaropos/otnaqunkoB PICKit 2 wumeror KpacHyro KHONKY © yke
BCTPOCHHBIE MOJTITMBaroIe pe3uctopbl. Ha crapeix nmporpammaropax PlICKit 2
3Ta KHOIKAa YEepHOTO IIBETa, M HEOOXOIUMO TOJAKIIOYEHHE COOTBETCTBYIOIIUX
MOATSATHUBAIOLINX PE3UCTOPOB HA IJIaTe.

Ycranosute nocnenHioro Bepcuto MPLAB IDE ¢ mpunaraemoro B komrmiekte CD-muicka uimm
ckauaiite OecrutaTHo ¢ caiira Microchip.

3ameuanne: Debug Express tpedyer Bepcun MPLAB IDE He Himke 7.50

4.4. Ucnoan3oBanue PlICKit 2 Debug Express
4.4.1 Cnucok nojajiep:KuBaeMbIX KOHTPOJJIEPOB

[Monuerid cnucok ycrpoicT, momuepxkuBaeMbix PlICkit 2 Debug Express, moxHO
nocMotpeTh B daitie «Readme for PICKit 2.htm» B paznene «Readmes» nupexropun «MPLAB
IDE installation».

ITpu BBIOOPE yeTporicTBa (cM. yHKT 4.5. «MHCcTpyKIMu no npuMeneHuo Debug Express»),
B okHe «Select Device»(puc. 4-11) B pasgene «Debuggers» nBerom yka3aHa CTeleHb
MOJUIEPXKKH TOTO HITH HHOTO YCTpOICTBA!

KpacHblil 11BET — yCTpOHCTBO He Mo yiepuBaeTcs B Hacrosiee Bpems PlCkit 2 Debug
Express

JKenTelil BET — yCTPONCTBO UMEET TECTOBYIO MOJIEPKKY

3eneHblil IBET — MOJIHAS MOIJIEPKKa yCTpoiicTBa

TecToBas moanep:kka O3HAYAET, YTO YCTPOMCTBO IMOJICPIKUBAETCS, HO MOKA HE IMPOIILIO
cepTuduKaMOHHBIX TecToB Microchip.

4.4.2 3ape3epBupoBaHHasi 00/1aCTh NAMATH

PICKit 2 Debug Express wucmnonp3yeT HEKOTOpbIE K3  PECypCOB
MUKPOKOHTPOJUIEpA BO BpeMsi OTJIAAKH. Takke OH 3aJCHCTBYET MaMATh MPOTpaMM H
O3Y Bo Bpemsi OTIagKU. ODTH 00JACTH TaMITH HEIOCTYIHBI JUIS TOJIb30BaTens. B
MPLAB |IDE 3apesepBupoBaHHbIe 00JaCTh MaMSITH PETUCTPOB OTMEYAIOTCS JIUTEPOIt
«R».

Bbonee monpoOnas wuHOpMmars 00 o0macTIX NaMATH, HEOOXOIMMBIX JUIS

BHYTPUCXEMHOH OTJIAJKH, MOXHO ITocMoTpeTh B pasaene MPLAB IDE:

Help->Topics. Uudopmarms 006 3ape3epBHPOBAHHBIX 00JaCTAX MMaMATH B
paznene «Resources Used By MPLAB ICD 2».
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4.4.3 Ucnoab30BaHUE OTJIAJI0YHOTO MOIYJIs

Bce koHTposepel 0a30BOTO ceMeicTBa M HEKOTOpPbIE KOHTPOJUIEPHI CPETHETO
ceMmelicTBa TpeOyroT crnenuanbHoro otinagouynoro |CD  mMomyns anst  OCyIIeCTBICHUS
BHYTPUCXeMHOH oOTianku. CIUCOK COOTBETCTBYIOMIMX KaKJOMY KOHTPOJUIEPY OTIaJ0YHBIX
MOJTyJIei MOKHO MOCMOTpeTh B JokyMeHTe «Header Board Specification» (DS51292), na aucke
PICKit 2, uxyriem B KOMIUIEKTE, WM Ha caiiTe WWW.Mmicrochip.com.

Ha nnate 0T/1a104HOTO MOAYJISl yCTAaHABIMBACTCS CIICIIMAIBHBINA OTIaI0OYHBINA KPUCTAILT,
aHAJIOTHYHBIA AMynupyemMoMy. Ha GONBIIMHCTBE OTIAIOYHBIX MOJYJIEH PAcCHOJIOKEH pa3zbeM
RJ11, ucnionp3yemblii pu oTiaake, U TpeOyromuid nonoiHutenbueiid anantep AC164110 c
ICSP pasbema Ha RJ-11 pa3zpem. Ha puc. 4-1 nokazaH npuMep MOIKITIOYECHUS OTIIAJOYHOTO
moaynst AC162061 mns PIC16F690 x mmate DM164120-1 w ucnonbs3oBaHME ajanrtepa
AC164110.

Puc.4-1. Tloaxmouenue PlCKit2 k oTiagouHOMy MOTYITIO.

AC164110 ICSP™ to RJ-11 Adapter ICD Header
R A

m{ =

-
OTnagka Lenesoi | :
nnaTel A B
s b
3Ta gWarparMa NMokaselBasT Kak nodknodaTe PICKL 2 gﬁggﬁg Sosois
K OTNago4YHoMy MOOYMo © noMouks ICSP - R1-11 aganTepa. %Eg.j%g% gg%
MokazaH oTNanoYHblid Modyne ACLE2061 Aona oTnankK PIC1EFE30, ity 5—:110 .
= Iy s fafolo
NoAkNYeHHBIM K nnate DM1£4120-1, L l%gﬁ.@.ﬂ.

BonbmmMHCTBO KOHTPOJIIIEPOB cpenHero cemeiicTa, cemeiictBa PICL18 u 16-pa3psaHbix
PIC xoHTpoysiepoB HE TpPeOYIOT OTJIAJOYHOTO MOJYJAS W MOTYT OTJIAXKUBATHCS HAIPIMYIO
BHyTpucxeMHO ¢ momomnsio |CSP BeBomoB. Hampumep, PICL6F887, wumerommiics Ha
JIEMOHCTPAIIMOHHOM IIIaTe, BXOAIIEH B KOMIUIEKT, MOKET OTJIAXKHBATHCS HAPSIMYIO, IIPOCTHIM
noxmodenuem PlCkit 2 (puc.4-2):
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Puc.4-2. Tlonxmouenue PICKit2 k oTimagouHol mare.

]

oo & & |

" é >
W =3 (%, 2, %f’».
ey o © z
FIC MHUKpPOKOHTRONNERE!, KOTOPBIE MMEHT =

MOAYIb BHYTRMCXEMHOM oTNagkM, MoryT Bl
OTNa*MBATECH BHYTRMCXEMHO Yepes o
pasbeM ONns BHYTPMCXEMHOro 7]
NporpaFMUpoBaHA, o
—l

Y
OTnaxweasMaa Nnara

Mokazada nnata DM1e4120-2 ¢
MWEpOKOHTRpOoNNepoMm PIC1EFEET,

4.4.4 KondurypanuoHHbie OUTHI

PIC koHTpoJuIephl, KOTOpBIE MOTYT OTJIAKHUBAThCS HANPSAMYIO, 0€3 HCIOJIb30BaHUS
OTJIAJ0OYHOTO MOMAYJs, cojepkaT Tak HasbiBaemblii DEBUG Out B cioBe (cioBax)
KOH(HUTYpaIHH, 3apeatoHii WU Pa3pelaroui 0TI Ky.

OtoT OuT ycraHaBiuBaercs aBromatrnuecku MPLAB IDE, npu ucnonb3oBanuu PlCkit2
Debug Express, u He 10/KeH BBICTABIATHCS IPOTPAMMHO B HCXOTHOM KOJIE.

Buumanune: Our /DEBUG HEJIb3Sl ycranaBiuBaTh NpPOrpaMMHO B KOH(UIYpalMOHHBIX
HACTpOMKax. JTO MOXKET MPHUBECTH K TOMY, YTO JAaHHBIH OUT OyZeT BBICTaBJICH
HEBEPHO B MOMEHT MPOrPaMMHPOBAHMS, YTO B CBOIO OdYepenb IpHUBEIET K
HENpaBWIBHOMY (PYHKIIMOHUPOBAHUIO KOHTpOJIIepa B Bamem npuioxxeHuH.

BospmmacTBO 16-paspsaabix PIC koHTposepos cemeiictBa PIC24 u dsPIC33 umerot
BBIBOJABI JUISI BHYTPUCXEMHOTO mporpammupoBanus u oriagku PGCLEMUCL wu
PGD1/EMUD1, PGC2/EMUC2 u PGD2/EMUD2 u T1.1. [Iy11 mporpaMMUpOBaHUSI MOXKET OBITH
BbIOpaH 110001 13 moptoB ICSP, B TO BpeMs Kak Al OTJIAJKH TOJIBKO OJWH MOPT. AKTHBHBIN
EMU nopt 3amaercss B KOH(PUTYpallMOHHBIX OMTaX KOHKpPETHOTo KoHTposuiepa. Ecnmm EMU
nopT, kK kotopomy nokimoueH PlCKit 2, e 3amaH, otnanka Oyaer HemocTynHa. B nuanoroBom
okae MPLAB IDE Configuration Bits cootBercTBytomuii mopt Beibupaercss outamu «Comm
Channel Select».

4.45 Touyku ocTaHOBA

Yuco Touek ocraHoBa, nojyiepxkuBaembix PlCKit 2 Debug Express, 3aBucut ot
KOHTpoJUIepa. BOJBIIMHCTBO KOHTPOJUIEPOB 0A30BOTO U CPEAHETO CEMEWCTBA MOAIePKUBAIOT
OJIHY TOYKY OCTaHOBa, HEKOTOPBIE KOHTpoJutepsl cemeiicTBa PlC18 u 16-paspsiaHbie
KOHTPOJUIEPHI MOJIEPKUBAIOT 00JIee OTHOM TOUKH.

http://www.pickit2.ru Bepcus 1.0



http://www.pickit2.ru

PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

Yucno Toyek ocTaHOBa JUIsl KOHKPETHOTO KOHTpoJuiepa MOKHO nocmotpers B MPLAB
IDE B pasmene Debugger>Breakpoints. B muanoroBom okne (puc.4-3) MOXHO TOCMOTPETH
YKHCJIO BBICTABJICHHBIX AKTUBHBIX Touek ocTaHoBa. OxkHo «Active Breakpoint Limit»
MOKa3bIBAET MAaKCHMAaJIbHO BO3MOXKHOE YHMCJIO TOYEK ocTaHoBa Juisi KoHKpetHoro MCU. OxHo
«Active Breakpoint Limit» moka3siBaeT CKOJIBKO TOYEK OCTAHOBA HE MCIOJIb30BAHO.

Puc.4-3.
Breakpoints

Break at;

Program Memary Breakpoints:

I oo
Femove Al
Enable &l
Dizable All
Active Breakpoint Lirmit: Byvalable Breakpoints;
1 1
. LCancel Help

Hexotopsie PIC18 u 16-pa3psiiHbie KOHTPOJUIEPH! TakKXkKe TOIEPKUBAIOT PACHIMPEHHBIE TOYKH
ocTaHOBa. PacimpeHHble TOUKH MO3BOJISIOT BHICTABIATH TOUYKH ocTaHOBa B mamsatu O3V, u nmpuBoasT
K OCTaHOBY MPOTpaMMBI, TI0 GakTy ureHus/3amucu B O3V,

CueTunk coObITHI (YUCIIO COOBITHI JI0 OCTAHOBAa MPOTPAMMBI) BBICTABIISETCS B OKHE «Pass
Count». 3HavueHue MO YMOJYAHHUIO JIsi CUETYMKAa COOBITHH paBHO «0», YTO O3HAYAET OCTAHOB
IPOTpaMMBI TIPH TIEPBOK TOUKE OCTAHOBA.

Ecnu koHTposiep moafep)KuBaeT paciiupeHHble Touku octanoBa, B MPLAB IDE Oyner
noctynHo MeHio Debugger>Advanced Breakpoints. Eciu  koHTpoiuiep HE  MOJICPKHBACT
pacumpeHHbIe TOYKH OCTaHOBA, 3TO MEHIO OY/IeT HEOCTYITHO M OTCYTCTBOBATh.

Howmep pacumpeHHo# TOYKH 0OcTaHOBA 3a1aercs B MeHto «Break Point #» (puc.4-4).
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Puc.4-4

PICkit 2 Advanced Breakpoints x|

MO TE: Program Meamone braakports may nof be zef. cleared
ar edifed ot i diatog exceof for e Fase Count

Break Point & |1 "’I
1

Cr
_-LII'H.i.'UIl o= IU':'- LEIR R R LRU R R ) :"

Prograrenmcrsy fddress I

— |¥ Set Breakpoint in File Registers -

fccess Type IFleau:I _ﬂ

File Reqgister Address 085

File Register Yalle

Pass Count I 0 (0-255)

2K, I Cancel | Apply |

3ameuanmne: B jauanoroBom okHe «Advanced Breakpoint» oToOpakaroTcsi Bce pacUIMpEHHBIC
TOYKH OCTAHOBA, BBICTABJICHHBIC B MaMsTH mporpamMMm. OJHAKO B JaHHOM OKHE
HEJIb3sl BBICTABJIATH/COPACHIBATH COOTBETCTBYIOIIME TOYKH OCTAHOBA, & TOJBKO
CYETYHK COOBITHIA MO KAXKIOM TOYKE.
JIiisi BBICTABIICHHUS, PEOAKTHPOBAHMS, OYUCTKM TOYEK OCTAHOBA HCIIOJB3YHUTE
mento Debugger> Breakpoints MPLAB IDE.

4.4.6 Ilpockajib3bIBaHn e

[Mpu BHyTpHcxemMHOW oTiagke PIC MUKpOKOHTPOJUIEPOB, BBIMOJIHEHHE MPOrPaMMBI
Oy/leT OCTAaHOBJIEHO Ha WHCTPYKIMH, CIEAYIOIEH HENMOCPEICTBEHHO 3a TOYKOW OCTaHOBA, a
KOMaH/[a, Ha KOTOpOW OblLIa BBICTaBJICHA TOYKAa OCTAHOBA OYyJET BBIMOJHEHA. DTO CBOWMCTBO
Ha3bIBAIOT IIPOCKAIB3bIBAHUEMY.

BaxHO MMeTh BBUy HAJIMYME CBOWCTBA MPOCKAIB3BIBAHUS TPU BBICTABJICHHS TOYEK
ocraHoBa B Bameli mporpamme. Korma touka ocraHoBa ycraHoBiieHa Ha wHCTpykimu GOTO,
CALL mwmm RETURN, oTmaguuk OCTaHOBHTCS Ha HMHCTPYKIIMM, Ha KOTOpBIE YKa3bIBAIOT
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COOTBETCTBYIOIIME KOMaHJbl Iepexoaa. B ciyuae eciu B mporpamme HUMEIOTCS ABE MHOIPSI
cienyromue aApyr 3a apyrom wHCTpykimun CALL w mpeppiBaHue YCTaHOBIIEHO Ha TIEPBOMH,
OTJIAYUK OCTAHOBUTCSI HA MHCTPYKIIMU, Ha KOTOpYyIO yKka3beiBaeT BTopoit CALL. Bo n3bexanue
TaKUX CHTyalluid, XOPOITMM TOHOM cuuTaercs pazmMerienne komanabsl NOP Mexay komaHnaMu
CALL, pacionoxXeHHBIMH PSIIOM.

Baxno! B 16-pa3psiaHble KOHTpoJUIepax IOCIE MpepbIBaHUS OYyAyT BBITIOJHEHBI 2
CIIEAYIOIINE UHCTPYKIIUH.

4.4.7 Cxkpunrbl JUHKepa

Ecain B BameMm mnpoekre HUCIOJNB3YHOTCS CKPUIITHI JIMHKEpa, I BHYTPUCXEMHOMU
OTJIAJKU BMECTO CTaHAapTHOTO (haiiia JIMHKepa HEOOXOUMMO HCIOIB30BaTh cneruanbabie |CD
CKpPHITHI IMHKEPa, KOTOPBIE pe3epBUPYIOT pecypebl, Heooxoaumeie PlCkit2 Debug Express s
OTJIAJKH.

Kaxnplii KoHTpoJuIep MMeeT CBOM JMHKep (hailyl, KOTOphIi 0003HAYAETCS C MOMOIIBIO
«i» B KOHIIE IMEHH (aiia.

Hanpumep:

16F8771.Ikr — munkep daitn BHyTprcxemHou oinaaku st PIC16F877

18F4520i.1kr — muakep ¢aiin BHyTpucxemHo# otnaaku s PlC18F4520

4.5. PykoBojacTBo moJib3oBaresisi Debug Express

B kauyecTBe mpuMepa B 3TOM PYKOBO/CTBE ONUCHIBAaEeTCsA padoTa ¢ IeMOHCTPALMOHHOI
naaroii DM 164120-2 ¢ kouTpouiepom PlC16F887 na 6opry, nayuieii B kommiaekre Pl CKkit 2
Debug Express.

4.5.1 Bb10op KOHTpOJLJIEpa

Jis Be16opa xoutposuiepa 8 MPLAB IDE:

1. 3anmycrutre MPLAB IDE
2. Boiiaute B mento Configure>Select Device (puc. 4-5)
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Puc.4-5

% MPLAB IDE v8.20 — T

File Edit Wiew Project Debugger Programmer Tools | Configure ‘Window Help
| D& | %hﬁ|é§-ﬂwjl, 1
- Untitied Workspace = Il:ll__l

Configuration Bits. ..

External Menmmtito,
ID Memary...

Sektings. ..

—————— e

Bwild I._l'\'!'E![$iDJ:'_I.-|:D|"It_rI:I| Find in Filesl

| | |PIC18F2550 | 00 novzdoo | |

3. B okne Select Device B nucnanaromem MeHio Device (puc. 4-6)BbiOepure KOHTpPOJUIEP, C
KOTOPBIM paboTaere. B nannom npumepe sto Pl C16F887.

http://www.pickit2.ru Bepcus 1.0



http://www.pickit2.ru

PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

Puc.4-6
Select Device N
Device: Device Eamily:

LY,

PIC16F =] AL

Microchip Tool Support

—Programmers
i3 PICSTART Plus i MPLABREALICE & PICKit1
i PROMATE I i MPLABICD 2 i PICKit 2
i MPLAB PM3 i MPLABICD 3 s PICKit 3
—Language and Design Tools
i ASSEMBLER i@ COMPILER @ VDI
wa. 05
—[Dehuggers
i MPLAB SIn i MPLABICD 2 i PICKit 2
iy MPLAB REALICE &3 MPLABICD 3 i FICkit 3
MPLAB ICE 2000 MFLAB [CE 4000 ICEACD Headers
(PCMIEYRO i@ Mo Module i@ Mo Header
QI zancel Help

4. Haxwmure «OK»

4.5.2 Beioop PICKit 2, B kauecTBe cpeaCcTBAa OTJIAIKH

1. B mento Debugger>Select Tool>PICkit 2 BriGepere PICKit2 B kauecTBe OTIag04HOTO
cpenctBa (puc.4-7), B CTPOKE COCTOSHHUS M MEHIO IMOSBSATCS JIOTIOJIHUTEIbHBIC MYHKTHI U
nH(pOpMAIHA B COOTBETCTBUE C BEIOPAHHBIM 0TI TIUKOM.
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Puc.4-7
% MPLAB IDE v8.20

] ]

File Edit Wiew Project Debugger | Programmer Tools  Configure  Window Help

Select Programmer  #

NEWH|/ma |2

Prograrn -
Reaﬂ

Werify

Etase

Elank Check
Read EEDATA

I Untitled Workspace

Canneck
Cownlaad ©5

Release from Reset
Hald in Reset

Mone
1 PICSTART Plus
2 MPLAE ICD 2
& Starker kits
4 PICkiE 3

5 MPLAE ICD 3
& PICkic 2
7 MPLAE PM 3
8 REAL ICE

9 PRO MATE 11
10 Pk 1

“Set Wdd On
Setk ¥dd CFf

Settings

## Symbols

Build | Version Control | Findin Files  FICKit 2 |

FICTEFEEE found (Few 0x2)
FICkit 2 Fieady

<

Found FICk 2 - Operating Sywstem YWersion 2.32.0
Target power not detected - Powering from PICkit 2 { 5.00%)

| PICKit 2 IPIC16FEE6 |

b

0

Fec [ |

2. B wmenio Debugger>Settings mocraBere ramouky HamporuB Connect on Sartup -
aKTHBHUpPOBaHHE (PYHKIIUU aBTOMOAKIFOUeHuUs (prc.4-8)
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Puc.4-8
PICkit 2 Settings ed e

Sethings | W arnings I

— Automatically...
I Lannect on startup
™ Program after a successful build
™ Bun after a successiul program
I Dutput ta debug file
[T 35tate on "Release from Feset"
[ Use target power always
W Usze Prog Exec if available

[ Prezserve device EEPROM

v SetvDD Valtage to: I 4.5
Detault for this device: 5.0

(] % l OTrdeHa [ parEHITE:

3. Ecnim PICkit 2 He ompenensiercss aBTOMaTHYECKH IIOCIE €ro BbIOOpa B KauyecTBE
OTJaJIOYHOTO cpezcTBa, BbiOepuTe Connect now B mento Debugger>Connect. Craryc
MOJIKJTIOUEHUs OyzieT oToOpaxarbes B okae Output window.

453 Co3nanne HoBoro npoexta B MPLAB |IDE

Jlnst co3nanust HoBoro npoekta B MPLAB IDE ucnons3yiite Project Wizard.

1. Bribepute Project>Project Wizard ist co3naHus HOBOTO MpoekTa. B mosBUBIIEMCS OKHE
Project Wizard naxxmute Next.
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Puc.4-9

Project Wizard B

Welcome!

Thig wizard helps pou create or configure a new MPLAB IDE
project.

To continue, click Next.

5

OTrieHa Cnpaeka

2. Beibepere kouTposiep B HucmagawoomeMm coucke (puc.4-10). B wHamem mnpumepe:
PIC16F887.
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Puc.4-10
Project Wizard ]

Step One:
Select a device

< Hazan I Hanee > OTrieHa Cnpaeka

3. B nmannoM mpoekte Oynem ucnonb3oBatb MPASM accemb6nep (puc.4-11).
VY6enutech B MPaBUIBHOCTH YKa3aHUS IYTH 10 YMOJTYAHHIO:

- i MPASM accem6iiepa myTh J0JDKEeH OBITh yKa3aH K (airy mpasmwin.exe
- i MPLINK nunkepa myTh 10J0KeH ObITh yKa3aH K daitmy mplink.exe

- i MPLIB OubnnoTeku myTh J0JDKEH ObITh YKa3aH K dairy mplib.exe

Haxxmurte Next
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Puc.4-11
Project Wizard N
Step Two:

Select a language toolzuite

active Toolzuite:

— T oolzuite Contents

PMPASH Azzembler [mpazmwin.exe]
tPLIME Object Linker [mplink. exe]
FMPLIE Libranan [mplb.exe)

— Location
II::"-.P'n:ugram Files\MicrochiphMPASH SuitehMPASMWIN. exe Browse. ..

[ Store tool locations in project

Help! by Suite lzn't Listed | [ Show all installed toolzuites

< Hazan I Hanee > OTrieHa Cnpaeka

4. VYxaxuTe MyTh Ui BHOBb CO3/1aBa€MOro NpoekTa W HazoBute ero (puc.4-12). B Hariem
ciyuae: C:\Program Files\Microchip\PICkit 2 v2\DBE, na3zanue PIC16F887 Debug Demo.
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Puc.4-12
Project Wizard

Step Three:
Create a new project, or reconfigure the active project?

—i{% [Create Mew Project File

C:A\Program Filesh\MicrochiphPICkt 2 «2\DBE DemotPICTEFE3Y D Browse. ..

—1{ " Beconfigure 2chive Project
£ hake changes without saving

" Save changes to exsting projeck file

£ Save changes bo another prajeck file

Browse,..

< Hazan Hanee > OTrieHa Cnpaeka

5. Jlo6awsTe daiin Bamiero npoekra (puc.4-13).

3ameuanue: B aApyrue Gaiiibl MOXKHO OyJeT T00aBUTH IMO3KE.

Jlutepa «A» o3nauaer, uto MPLAB |IDE wmoxer omnpenensts, MODKEH JH OBITH MYTh
aOCOJIIOTHBIM HMJIM KOCBEHHBIM K (aiiny mpoekra. boiee moapoOHas mHpopmanus 006 3TOM B
paznene nomomu k MPLAB IDE.

Haxxmure Next

3ameuaHue: U MPOEKTOB, COJepkKaImx Oosee ogHOTO (paiima He0OX0AMMO JOOABUTH €IIe U
(aiin ckpumnTa JTUHKEpA.
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Puc.4-13.
-

Pro ject Wizard

5

Step Four:
Add exizting files to vour project

=] PICKit 2 2

=] DBE Demo
16F8870em
-] DEE Demao Cop
#-/_] DBE Examples
& ] Sk Examples =

44-Pir Derno Bo

Lowy Pin Count L

PICkit 2 Readm:

PICKit2 Uszer Gu
FICKItE. ini -
LB PICkivZexe M I
(2 T 2] | (=]

o |

Renmowve

EE:/%}

[ | A C\Program Files\MicrochinPICKit
) S :

< Back H t et J|

Cancel ] [ Help

6. Ecnu Bel Bce ykazanum mnpaBWibHO Haxkmute Finish, nHaue MOXHO BEpHYThCS K

IpeABLIYIIMM IIIaraM 1o co3ianuto npoekra Back. (puc.4-14).
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Puc.4-14
Project Wizard ™

Summary

Click ‘Finigh' to createsconfigure the project with these
parameters.

— Project Parameters
Device:  PICIEBFRE7
Toolsute:  Microchip MPASH Toolsuite

File: C:“Pragram Files\MicrochiphPICkt 2 «+2\DEBE
DemohPICTBFE3Y Debug Demo.mcp

& new project will be created and added to the curment
workzpace. Mote that the selected device applies to all
projects in the curent workzpace.

5

OTrieHa Cnpaeka

4.5.4 TIIpocMoTp npoeKTa

[Tocne co3manus mpoekra B paboueir oomactu MPLAB IDE mosiBuTCS OKHO TIpoeKTa
PROJECT WINDOW. (puc 4-15). Eciii oHO HE OTKPBITO, MOKHO OTKPBITH €0 C MOMOIIBIO
View> Project.

C MOMOIIBI0 3TOTO OKHA MOXKHO J00ABIATh WM YHAlsATh (aiiibl mpoekTa (mpaBas
KHOTIKA MBIIIIH).
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Puc.4-15
Bl Untitled Workspace - O] x|

= (1 PIC16F887 Debug Demo.mcp*
EID Source Files

..... 16F Rt e

- Ascemble
- Header

----- [ Object f Build Options...
----- & Library |
----- (1 Linker 5
1 other F

Edit

Remowve
External DIFF...
Is Generated

[ocate Missing File

455 Co3nanne hex-gaiina

YroObl 3amporpaMMHpOBATh KOHTPOJIJIEP HEOOXOAWMO CKOMIHMIMPOBATH MPOEKT |
nonyunth hex-dain. Jns sroro BeiOepute B MeHro Project>Build All wimm Build All Bo
BCIUTBIBAIOIIEM MEHIO MPH HAXKaTUU MPABOW KJIABHIIEH MBIIMN 1O MKOHKe mpoekta. MPASM-
accemOuep co3zmact hex-gaiin ¢ Tem ke Ha3BaHWEM, YTO U UCXOAHBIA asM-daitn. B okne Output
Ha BkJasike Build MmosxHO mpocMoTpeTh Tekyliee JIeiicTBUE, BBIOIHIEMOE acceMOIepoM.
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Puc. 4-16

[CrraS— _ioi x|

Build | version Control | Find in Files | FICkit 2

Executing: "LAFrodgram FilessWicrochipihWEAs R bimte‘-,mplml-:.e:-:s:!
MPLINE 4.30, Linker

Copvright (o) 2002 MNicrochip Technology Inc.
EEEQES -

MPZHEX 4.30, COFF to HEX File Converter
Copyright (o) 2002 HMicrochip Technology Inc.
Errors g

Loaded ChFrogram Files\MicrochiphFICkit 2 w2A\DBE DemoiFICT

Debug build of project " CAProgram Filesi\Microchiph\FICkit £ w2 D
Freprocessor symhbol " DEBUG' is defined.
Fri Feb 20 13:38:42 2003

BUILD SUCCEEDED

0 | o

4.5.6 IlpoBepka 3HauYeHHi OUTOB KOH(PUTYpaLUH

butel KoH(UTypanuM 3ampPOrpaMMHPOBAHHOTO KOHTpPOJIJIEpA YCTaHABIUBAIOTCS B
coorBerctBue ¢ aupektuBamu _CONFIG mporpamwmer. [locie KOMIMISIIMKM TPOEKTa HX
3HAYEHHsI MOXHO MpocMOTpeTh B okHe Configure>Configuration Bits.

Puc. 4-17
=10l
¥ Configuration Bits zet in code,
Address ! Value ! Category I Jetting I
2007 Z20E4 Oszillator Internal FC No Clock
Watchdog Timer Off
FPower Up Timer on
Ma=zter Clear Enable SMCLE is external
Code Protect Off
Data EE EREead FProtect Off
Erown Out Detect EOD and SBOREN disahled
Internal External Switch Ower Mo Disabled
Monitor Clock Fail-safe Disabled
Low Voltage Program Disabled
2005 3EFF BErown ©Out Eeset el Bit Brown out at 2.1V
Self Write Enable No protection
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JIns BBITIOJHEHUST O3HAKOMHTENIbHOW paboTel ¢ Habopom PICkit2 Debug Express
CJIETyeT YCTAHOBUTH CJICIYIONNE OUTH KOH(PUTYpaIIUK:
Configl:
- Oscillator . Internal RC No Clock
Watchdog Timer . Off
Power-Up Timer . On
Master Clear Enable . MCLR is external
Code-Protect . Off
Data EE Protect . Off
Brown-Out Detect . BOD and SBOREN Disabled
Internal-External Switch Over Mode . Disabled
Monitor Clock Fail-safe . Disabled
- Low-Voltage Program. Disabled
Config 2:
Self Write Enable . No Protection
Master Brown-out Reset Sel Bit . Brown-out a 2.1V

4.5.7 3arpy3ka Kojaa NporpamMmsbl 1Jisl OTJIAAKHU

YroObl 3anporpamMmupoBaTh MuKpokoHTposuiep PIC16F887, ycraHoBIeHHBIN Ha miiaTe
44-pin Demo Board, Beibepute Debugger>Program

IIporpamMmMupoBaHue 3aiiMET HECKOJBKO CEKyHJI. BO BpeMs IporpaMMHUpOBaHUs Ha
Bkiajgke PICKit2 B oxne Output otoOpaxkaercsi Tekyiee BbIMOJIHIEMOe jAelicTBue. 1o
OKOHYAaHUU MPOrPaMMHUPOBAHHUS, B IUAIOTOBOE OKHO MPUMET BUJ cXx0xuii ¢ Puc. 4-18
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Puc. 4-18
o

"1 Qutput g .1

uj' Buid | Version Contral | Find in Files | PICKit2 |

Initializing FICkit 2 version 0.0.3.12 ad
Found PICKit 2 - Operating Swstem Yersian 2.20.0 [
Target power not detected - Fowering fram FICkit £
FIC1BFEE7 found (Few 0x2)

FICkit 2 Ready

Fesetting

Frogramming Target (97122007 3:47:39 Fhd)
Erasing Target

Frogramming Frogram bMemory (0x0 - OxdF)
Yerifving Frogram Memory (Ox0 - OxdF)
Frogramming Debug Executive (0x-1F00 - 0x1 FFF)
“erifying Debug Executrve (1 FOD - Ox1FFF)
Frogramming Debug Vectar

“erifying Debug Vector

Frogramming Configuration Memaonry

Yerifving Configuration Memaor L
Debug mode entered, DE Yersion = 1.0.4

| FICkit 2 Ready [

4.5.8 Hauayo 0TJaJKH 1eMOHCTPAIMOHHOr0 MpoeKkTa Ha 6a3e Pl C16F887

BeimostHeHHE KO1a TIpOrpaMMbl BO3MOKHO B pexuMe peaibHoro Bpemenn (Run) u
nomaroso (Sep Into, Step Over, Sep Out, Animate). BeimosHeHre Ko/1a B pealbHOM
BpPEMEHM HAUYMHAETCS TIPU BEIOOpe RUN, ocTaHOB MpoucxXoauT rpu Haxkatuu Halt, 6o
10 JIOCTH)KEHUH YCTaHOBIICHHOM TOYKH OCTaHOBA. IToCIie 3TOro MOKHO Ha4YaTh
MOIIIAr0BO€E UCIIOJHEHHUE. J[J1st OBICTPOTO JOCTYIIA K BBIIIENIEPEUNCIICHHBIM OTIEPAIHsIM
OTJIaJKK COOTBETCTBYIOIIHE KHOIKH BBIHECEHBI B OT/ICIBHYIO [TAaHEIh HHCTPYMEHTOB

MPLAB IDE.
Debugger Menu Toolbkar Buttons
Run [
Halt ||
Animate (£
Step Into e
Step Qver o
Step Out Wls
Reset Ej

JIns Hayana BBIMOJHEHHS KOJIa IEMOHCTPALIMOHHOTO MTPOEKTA:
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1. Orkpoiite ¢aitn 16F887Demo.asm, BHITIOTHUB IBOMHOM MIETYOK HA €r0 UKOHKE B
OKHE IpoeKTa, 100 BbiOepuTe daiin uepes auanor File>Open

2. Bsibepure Debugger>Run win HaxkxMuTe KHOIIKY RUN Ha aHe M MHCTPYMEHTOB

3. Toxpyrute notennmnomerp RP1 Ha nemorutare u HaOmro1aiiTe 3a CBETOIMOIHOM
WHIUKaLEN

Ecnu Bce mpenpiaymme AeicTBUS ObLUTH BBITIOTHEHBI IPABHIBHO, TO YAaCTOTa

BKJIFOUCHHSI/BBIKITFOUCHUS CBETOAMOJIOB OYJIET 3aBUCETh OT MOJIOKEHHS TIOTCHI[HOMETPA.

Jlnist ;IeMOHCTpaIy BO3MOKHOCTEH OTIIa KU B HCXOJHOM KOJI€ ITPeTHaMEPEHHO

JOTyIIeHa o1uoKa, Ho 00 3TOM B cienyromeM myHkTe 4.5.9.

4. Jlns oCTaHOBKHM BBINIOJHEHHs IporpaMmbl BeiOepuTe Debugger>Halt, muto
menkaute Halt Ha manenn HHCTPYMEHTOB

5. Jlns copoca koHTposuiepa Haxxmute Debugger> Reset>Processor Reset. [Tpu atom
CTpeJIKa-yKa3aTeiab UCIOJIHAEMON CTPOKU UCUE3HET.

459 Otaaaka neMoHcTpannoHHoro npoexta Pl C16F887

KoppekTHoit paboTe mpemsaTCTBYIOT CIEAYIONINE OMTHOKH:

1. 3nauenus ALl He 3anHCHIBAIOTCS AOKHBIM 00pa3oM

2. AIII He pa3pelieH WIK HE TOTOB K MPe0OpPa30BaHUIO

3. OmneuaTka B HCXOJHOM KOJIe

JInst BBISIBICHHSI TEPBOM OIMIMOKM YCTaHOBUTE TOYKY OCTaHOBAa B MeECTE 3allUCH

crapiuero 6aiita pezynprara ALIT:

1. VYcranoBute yKa3arenb MbIIIM Ha cTpouky movwi Delay+ 1 gaiina 16F877Demo.asm
Kak rmoka3aHo Ha Puc. 4-19.

Beimonnenne mporpammbl  OyzmeT mnpuoctaHoBieHo, korma ALl 3aBeprut
npeoOpa3oBaHue.

2. YcTaHOBUTE TOYKY OCTAHOBA, BBITIOJIHUB JIBOMHOMW MIETYOK HA HY)KHOU CTPOKE KOJa
nporpammbl, 00 BeiOpaB Set Breakpoint Bo BCIUTBIBAKONMIEM MEHIO MO HaXKATHIO
IIPaBOM KHOIIKK MBbIH. VIHIMKaTOpPOM yCTaHOBJICHHOM TOYKM OCTaHOBA SIBIISETCSA
OykBa «B» B KpacCHOM BOCBMHYTOJIbHUKA HAIIPOTUB BbIOpaHHOM cTpoku (Puc. 4-19).
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Puc. 4-19
1ol
1EFBE7D ema. asm | x
bhank=sel Display :
mowl Oxg0 L
T urE Display
clrf Direction
clrf LookingFor ; Looking for a 0 on the button
MainLoop:
o E Display,w ; Copy the display to the LEDs=
mowrerE PORTD
nop ; walit total of Suad for LAFD amp to settle and capac
nop ; wait luZ
nop ; wait lus
nop ; wait luas
nop ; wait lus
bz=f ADCONO G0 DONE ; start conwersion
btf=c ADCONO, GO _DONE ; this bit will change to zero when the conwversion’™
goto =1
morE ADERESH , w ; Copy the AFD result to the delay loop
B morerE Delay+l
ArDDelayLoop:

incfsz Delay, ; Waste time.
goto AEDDelayLoop ; The Inner loop takes 3 instructions per loop * Z!
incfsz Delayt+l, £ ; The outer loop takes and additional 3 instructio:
goto ADDelayLoop s L7EE+3) * FEE = 1897276 instructions F 1M instruct's

N

o

3. Beibepure Debugger>Run mim menkaute Run mnst crapra nporpammbl. OCTaHOB
MIPOM30MJET, KOrJa IMPOrpaMMa HCHOJHUT KOJ COOTBETCTBYIOLIMN CTpOYKE, Ha
KOTOPO# OblJIa yCTAaHOBJIEHA TOYKA OCTAHOBA.

Incfsz Delay,f

3ameuanne. B 3aBHCHMOCTH OT KOMAaH/bl M KOHTPOJUIEPA MOXET HUMETh MeCTo 3(exrt
«apockainb3biBanms» (Skidding),
HIDKE KOMaH/Ibl HA KOTOPO# ObLIA MOCTABJIEHA TOYKA OCTAHOB!

T.C. OCTAHOB IMMPOUCXOOUT Ha HCCKOJIbBKO KOMaH[

4. Hasenurte xypcop mbimu Ha ADRESH Ha cTpoKy BbIIIe TOUKH OCTAaHOBA U YBUAUTE

3HaueHue peructpa (Puc. 4-20)
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Puc. 4-20
I MPLAB IDE Editor N -0l
168870 emo.asm | E
baf ADCONO GO _DONE ; start conwversion -
bt f=c ADCONO GO DONE ; this bit will change to zero when the conwversion=
goto -1
mowrE APRESH,W ; Copy the AZD result to the delay loop
@ e e exed
|aprESH = 0x00|
AZDDelayLoop:
@ incfsx Delay, £ ; WMaste time.
goto AZDDelayLoop ; The Inner loop takes 3 instructions per loop * El
incfsx Delay+l, £ ; The outer loop takes and additional 2 instructio:
goto AZDDelayLoop ; I7EE+3) * ERg = 197376 dinstructions S 1M instruct
; call it a two-tenths of a second.
morl iR ; Delay ancther 10wm® plus whatewver was above 3
[« | a|

5. Usmenute mnonoxenue mnoreHmuomerpa (RPL) w mponoymkuTe BBIMOTHEHUE
nporpammbl  (Debug>Run). TlporpamMma NpOKPYTHTCS TOJHBIH W LUKI U
OCTaHOBHUTCS B TOM XK€ MECTe.

6. IIposepste 3Hauerne ADRESH u yoenuTech, 9T0 OHO HE H3MEHWIOCH. JTO 3HAYUT,
gyro ALIIT He pabotaer. Maunmanu3anums u Hactpoiika ALIIT mpousBoauTCcs B Havyale
IPOTrpaMMBbI

7. Bswioepure Debugger>Reset st copoca mporpaMmbl

8. BwiOepure View>Watch, uto0b1 oTkpeITh OkHO Watch. Ono mo3BONIsIET
NpOCMAaTPUBAaTh 3HAYEHUS PErUCTPOB B pEaTbHOM pEXHME BPEMEHH IpH
BBINOJIHEHUH Koj1a Tiporpammel. (Puc. 4-21)

Puc. 4-21

E
Ix

;'-‘-.I:I-:ISFFIH.&DF!ESH '-'I AddSyman“ j

Lddress aymbol MName Value I
QOiF ADCCMO O=40
a9F ADCCOMN] Q=00
O1E ADRESH DxET

Wwiatch 1 “watch 2| “Wwatch 3| “watch 4

3ameuanme: [Ipu otnanke PICKit2 Debug Express ne pekomenayercs ucrnosib3oBath View> File

Registers u View>Special Function Registers. T.x. 310 mnpuBemer K
HEOOXOJJMMOCTH OOHOBJICHHSI BCEX IEPEMEHHBIX (PErHMCTPOB) Ha KaKIOH
UTEepalnuy 0OMEHa OTJIaJI0YHON MH(OpPMAIIHEi ¢ KOHTPOJUICPOM, YTO 3HAYUTEIILHO
CHM3UT CKOpOCTh oTiaaku. B okue Watch crnenyer ykasath TOJBKO
uHTepecyromue Bac nepeMenHbIie (perucTpsi).
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9. B nepBom «ebmanaromem» crucke Beioepure ADCONO u Haxxmute knonky Add
SFR, uto0s1 no06aBuTh peructp B Watch. Ananoruuno no6asste ADCONL u
ADRESH. (Puc. 4-22)

Puc. 4-22
_ini:
168870 emo.asm | E
e wrurE ANZEL s
m vl Ozx00 ; remaining pins are all digical -
e ANSELH
BetuplFln:
bank=sel ATDCOM1 ; address PRegister Page 1
mo vl Q=00 ; AED Left-Justified, references are VDD and WES
mawirk AD:CON1
banksel AT COMO ; address Begister Page 0O =
ma vt AT COMO ; configuare AZD for Fosc/8, Channel 0O (RO}, and
InitBegisters:
banksel Display
mo vl oxz0
o e Display 3
[« | o

10. CuoBa 3amycTute ucnoiaHeHne nporpammel (Run). [porpamma onsth 0OCTaHOBUTCS B
TOYKE OCTAHOBA.

11. Barnsuaute Ha 3HayeHus peructpoB ADCONO 1 ADCONL1 B okne Watch. 3nadenue
ADCONO 0x40 (b’01000000'). Ho 310 HekoppekTHOe 3HaueHue. CoryiacHO
narammty Ha PlC16F882/883/884/886/887 (DS41291), Mnaaiiuii OUT A0JKEH OBITH
ycranosiieH B 1 (0'01000001") miist Brmrouerust Moayist AILTT. Jns ucnipaBiieHust
JTAHHOW OIIUOKH 3aMEHUTE:!
movlw 0x40
Ha
moviw 0x41, kak moka3ano Ha Puc. 4-23

Puc. 4-23
Mwach o] x|
Add 5FH| [sDRESH =] add 5ymhn||| =]

Addre== Syvmbol Name Value I
O1F ADCONO Ox41
o9F ADCON] 0x00
O1E ADREZH OxF7

Wwiatch 1 Watch 2| Watch 3| watch 4
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12. Beibepute File>Save, uToObl coXpaHUTh H3MEHEHUS

13. Inst Toro, 4ToOBI M3MEHEHUS BCTYIHIN B CHIIY, HEOOXOJMMO MEPEKOMIMINPOBAThH
npoekt  (Project>Build  All) wu  mepemporpaMMHpoBaTh  KOHTPOJUIEP
(Debugger>Program).

14. CHoBa 3amyctute ucnoiHeHue nporpammsel (Run). Ilporpamma onsTh 0CTaHOBUTCS B
TOYKE OCTAHOBA.

15. Barnsaure Ha 3HavyeHus peructpoB B okHe Watch. 3nauenne ADCONO Ox41
(b'01000001") (Puc. 4-24)

16. CHUMUTE YCTaHOBJICHHYIO paHee TOYKY OCTaHOBa (IBOMHOW MICTYOK MBIIIBIO Ha
COOTBETCTBYIOIICH CTPOKE)

17. CuoBa 3anyctute ucnosHeHue nporpammbl (Run). Temepbs M3MeHEHHE MOJI0KECHHS
MOTEHIIMOMETpa oToOpaxaercs: ceeroanoaamu. [Iporpamma padoraeT KOppeKTHO!
JlaHHasi TmporpamMma coJiep)Kajla BCEro OJHY OINMOKY, pealbHBIH >K€ KOJ MOXKET
cozepkaTh ropasno 6osbine. Otiaagounsie Bo3moxkHoct PICKit2 momoryr Bam ObicTpo

O0OHapYXHUTh U UCIIPABUTH BCE OIIHOKH.

4.5.10 TTporpaMmMupoBaHUE OTJIAKEHHOH MPOrpaMMon

Kornma mporpamma mpoBepeHa U paboTaeT BEpHO, HEOOXOAMMO 3alpoOrpaMMHUpPOBAThH
KOHTpOJUIEp JUIi aBTOHOMHOH paboThl B KOHEYHOM ycTpoicTBe. Ha manHHOIN cragum
pecypcsl 3apesepBupoBaHHBIe Ui paboThl |CD  AoCTymHBI IS HMCIONB30BAHUS
nporpamMoi. Jljist mporpaMMHUpPOBaHUSI BBITIOJIHUTE CJICIYIOIINE ACHCTBUS:

1. Orxmounte PlCKit2 xak otinamgunk — Debugger> Select Tool>None

2. Bsioepure PICKit2 B kauecTBe mporpammatopa — Programmer> Select Programmer.
3. JlononnutensHo Moxere yeranoBuTh |D Configure>1D Memory (Puc. 4-24)

Puc. 4-24

x4
zer 1
i?F?F?F?F

[ Use Unpratected Checksum

Cancel Help

4. YcraHOBUTE mapaMeTphl mporpaMMupoBaHus Programmer> Settings Ha Bkiajke
Program
5. Bribepure Programmer>Program

http://www.pickit2.ru Bepcus 1.0



http://www.pickit2.ru

PICKit 2™. PykoBOJICTBO MOJIb30BATEIIS

I'naa 5. Pemenue BO3HMKAKIIMX MP00JIeM

5.1 BBeaeunue

OTa riaBa COJEPXKHUT BONPOCHI M OTBETHl HAa HauOOJee 4acTo BCTPEUAIOLIHECs MPOOJIEMbI
CBSI3aHHBIC C MCIIOJIb30BaHUEM IMporpammaropa-otiaamunka PICKit 2. Tak xe maercs nHpopMarus mo
omunOKaM BO3HHUKAIOIKM B cpenie paspabotku MPLAB IDE.

5.2. YacTo 3a1aBaeMble BONPOCHI
YceTpoiicTBO HE ONO3HAHO

Bomnpoc:

[Touemy s mostyuaro coodieHue «ycTpoiicTBo He Haiaeno» (No Device Found)?
Otser:

[IpoBepbTe UYTO HCHOJB3YyEMOE YCTPOHCTBO TOJIEPKUBACTCI W UYTO MHUKPOKOHTPOJUIEP
nogkmodeH k PICKkit 2 B coorBerctBuum ¢ rnaBoil 3 «Mcnonb30BaHHEe BHYTPHCXEMHOTIO
NPOrpaMMHPOBAHMS.»

[MposeprTe uto KoHTpouiepbl PICI8FXXJIXX, PIC24X u dsPIC33F umeror KoHaeHcaTop
Hajuiexkanied emkoctd Ha BbiBojge VDDCORE/VCAP B cooTBeTCTBHM € JIOKyMEHTAalMed Ha
UCTIOJIb3yEMBIA MUKPOKOHTPOJLIED.

[IpoBeppTe HYTO TOJKIIOUYEHHOE YCTPOHCTBO COOTBETCTBYET BBIOPAaHHOMY CEMEUCTBY
(uamuuupyercs B okHe Craryca). [Ipum HEOOXOJMMOCTH BBIOEPUTE MPABUIILHOE CEMEHCTBO B MEHIO
BbIOOpa cemeiictBa (Device Family).

CM. Takke BONpPOC 1O OHIMOKaM, BO3HUKAIOMIMM TPH NPOTPAMMUPOBAHUHM  CIIOBA
KOH(UTypaIny.

HpeBblme}me JJUMHUTA IO TOKY

Bomnpoc:

[Mouyemy s monyyaro coobmenne 06 ommbke | IIpesimedlumut Toka USB xa6a (USB Hub
Current Limit Exceeded) B Microsoft® Windows®?
OtBer:

[TpoBepbTe uTO Balia cxeMa MoTpedIIIeT TOK He Oojiee ueM 25MA.

Npaiisep Microsoft Windows

Bomnpoc:

[Mocne momxmouenuss PICKit 2 x USB mopry Windows 98 crhpammBaer 00 ycTaHOBKE
npaiiBepa?
OtBer:

PICKit 2 ucmonb3yer npaiiep, umetormiics B Windows 98 SE. Korma Windows 98 SE
3ampaiuBact apaiisep, BeiOepute «llouck Hambosee mojaxoxsiiero apaiBepa» (Search for the best
driver for your device) u naxmute anee (Next). Beibepure mynkr Microsoft Windows Update u
naxmure Jlanee (Next). Windows aBTomaTrueckd YCTaHOBHUT TIOIX0IAIIMN ApaiiBep. He ucmonb3yiite
npaiisep mst MPLAB ICD 2 USB.
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IpoBepka (Verify) m Urenne (Read) Bo3zBpamaer onnu Hym

Bomnpoc:

[Touemy npu BbIOOpe Utenus mwimm [IpoBepku konma oxHo Ilamsatu IlporpamMm comep>KuT OHH
Hyau? YUTo s Aenaro HelpaBUIbHO ?
Otser:

Ckopee BCEro CUYMTHIBAEMOE YCTPOWCTBO WMEET YCTAHOBJICHHBIE OWTBI 3alIUTHl KOJA.
Yoeaurech uTo B OMTAaX KOH(MUTYpAIMH HE YKAa3aHO 3aIUIIATh TAMATH IPOTPAMM.

Microsoft Windows 95/98/NT

Bomnpoc:

Mory s ucnons3oBath PICKit2 mox Windows 95/98/NT?
Otser:

Her. Ot onepannoHHbie cucteMbl He nojaep:kuBaoT USB B HyHOM o0beMe Ui HE UMEIOT
COBMECTUMBIX JIpaliBEPOB.

Ommokn Hanpskennis VDD u/umm VPP (VDD/VPP Errors)

Bomnpoc:

[Touemy st momy4uaro coodmenust 1V DD Error(] wimm (VPP Error1?
Otser:

OtH ommbOku mokaseiBatoT, uto PICKit 2 He moxer BbicTaBuTh Hanpspkenuss VDD wmu VPP.
[TpoBeppTe Bally cXeMy Ha KOPOTKHE 3aMbIKaHHWs, Ha TOTpeOieHue Toka (momyckaercs He Ooliee
25MA) wu mupoBepbTe uTO KOHTposuiep moxakiaroueH k PICKit 2 B cooTBercTBHHM ¢ TJ1aBOM
3 «Mcnoap30BaHHEe BHYTPUCXEMHOr0 MPOrpaMMHPOBaHUSA.» YOEIUTECh 4YTO KOHJEHCATOp IO
MUTAHUIO B CXEME HE 3a/Iep’KMBaeT ycTaHOBIeHHE Hanpspkenue nutanus VDD Ha Bpems nombiie yem

500 MKcek.
Ommbdka nporpaMMupoBaHus

Bomnpoc:

[Touemy st MOTY 3ampOTrpaMMHUPOBATH HEKOTOPHIE MUKPOKOHTPOJUIEPHI, a APYrHe HET?
Otser:

HekoTopble MUKPOKOHTPOJUIEPHI MOTYT OBITh CKOH(UTIYpHPOBAaHHBI JJISI WCHOJB30BAHUS C
HuskoBosbTHbIM [IporpammupoBanuem (Low-Voltage Programming), Bucsimuii B «BO3/1yXe» BBIBOJ
PGM moxer J0OBUTh TOMeXH. VICIonp3ylTe MOATATHBAIOIIMN K 3eMJIe PE3HCTOp, MOJIKIIOUEHHBIH K
BbIBO Ty PGM.

Hexkortopsie koHTposuiepsl CpenHero cemeiictsa, Takue kak cemeiicrsa PICL16F72/73/74/76/77
u PIC16F737/747/767/777 npu mporpaMMHpOBAaHHU TPEOYIOT HANPSHKEHUE MUTAHUS HE HIDKE YeM
+4,75B. Hanpsixkenne USB mopTa MOXKeT BappHUpOBATHCS B 3aBUCUMOCTH OT KOMITBIOTEPA, H BOBMOKHO
yro PICKit 2 He MoxeT obecrieunTsh HanpspkeHue nutanus +4,75B. B atom ciaydae nporpammupyiite
TaKue KOHTPOJUIEPHI C MCIIOJIb30BaHMEM BHEIIIHETro HcTouHuKa Ha 5,0B.

Hexoropeie kontposuiepsl PIC18F T1peOyroT yBENMUWUTh BENUYMHY OJIOKHPOBOYHOTO
KOHJICHCAaTopa Mo mernu nmutanus 10 10mxd.

PIC18FXXJIXX, PIC24X wu dsPIC30F/33F tpedyror 4.7mx® na BeiBoge VDDCORE/VCAP s
NpaBUIBHON paboTocnocoOHocTH. Ecnm mcnosp3yeTcss BHYTPEHHHH PETYASTOP HANpsDKEHUS JUIS
VDDCORE, y6eautecs uro BeiBoi ENVREG noaxitouen k nHanpspxenuto nutaaus VDD.
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Oumo6ka Windows. Heono3nannoe ycrpoiicteo USB (Unrecognized USB Device)

Bomnpoc:

[Mouemy s mony4aro ommoOKy «HeuzsectHoe ycTporicTBo» nipu noakiarouennn PlCKit 2 k USB?
Otser:

Ota ommbka Moxetr Bo3Hukath eciiu PlCKit 2 noakmodaercs k USB BMecTe ¢ TOAKITIOUEHHON
otnaxkuBaemoii miaroi. Korma moakmiouaete PICKIt 2 k KoMmbioTepy WM Tiepe3arpyxaecrte
KoMIbioTep, yoenutech uto kK PICKit 2 He moakiIroueHa mporpaMMupyeMasi Wi OTIaKHBaeMasl IiaTa.
[Mono6Has ommOKa Tak ke MOKeT Bo3HMKaTh nipu noakimoueHnu PlCKit 2 k Hekotopeim USB xabam.
[MompooyiiTe monkmounts PlCKit 2 Hanpsmyto k USB mopTy komnbrorepa.

Ommoka «He naiinen PICkit2» (PICkit 2 Not Found)

Bomnpoc:

S monmxrounn Mot PICKit 2 k USB, Ho nporpammuoe obecrniedenue PICkit 2 Programmer
coobmmaet 4yro PlCKit 2 He oOHapyxeH. B yem neno?
Otser:

[Moxanyiicra oO3HaKOMbTeCh € OTBeTOM Ha Bompoc «OmmbOka Windows: HeomosnanHoe
ycrpoiictBo USB».

Iporpammuoe obGecnieuenne PICkit 2 Programmer He oTBeyaeT Ha KOMAaHAbI
ylpaBJieHHS.

Bomnpoc:

[Touemy nporpammuoe obecrieuerue PlCkit 2 Programmer 3abiokupoBaiocsh?
OtBert:

Cxopee Bcero mporpamma paboraer. Bo Bpemsi BBITIOJIHEHHS MPOIEAYPbl IPOrPaMMHUPOBAHUS
unTepdeiic mporpammuoro obecreuenuss PICKit 2 Programmer ne aktuBeH. [lo Tex mop moka
nporpammupoBanue He 3akoHuutTcs Windows OS moxer ocranoButh oOpamienue k 10 PIKcit 2.
[Tocne BeIOMHEHUS TIpOTieaypbl iporpammupoBanus Windows OS naunet ooHoBnenue okHa Pl CKit 2.
JI71st KOHTPOJUIEPOB € OOJIBIIUM 00BEMOM MPOrPaMMHUPOBAHUE MOXKET JUTUThCS HECKOJIBKO MHUHYT. J{iist
8- pa3psITHBIX KOHTPOJUIEPOB BPEMS OXKHMIAHUS MOXKET JOCTHIaTh 0 2- MUHYT, Ui 16-1 pa3psiIHbIX
— 710 5-1.

CymiecTByeT HECKOJBKO 4YHI-ceT KOHTpoiuiepoB USB koToppie MOTryT BBHI3BIBaThH MOAOOHBIE
npoOieMsl (00bIYHO B HOYTOYKax). JlaHHas «mpoOiiema» MOKeT pemuThes npumeHennem USB xa0a.
Pexomenyrorcst XaObl ¢ BHEIIIHUM MCTOYHUKOM THUTAHUSI.
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