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3AIIO3HABAHE C OPTAHU3AIIUSATA HA TAMETTA HA PIC18F452/252

I. Iles1 Ha ynpakHeHUeTO
3al03HaBaHe C XapaKTePUCTUKUTE W OPraHM3alMaTa Ha namerTa 3a JaHHU U
nporpamHara rnamer Ha PIC18F452/252.

II. OnuTHA NOCTAHOBKA
IIepconanen koMIIOTEp, cucTeMa 3a passurie MPLAB, neMo-iuiaTtka.

III. Teoperuuna yacr

MUKPOKOHTpOIEpHUTE OT Ta3u GpaMUIHS ChAbPIKAT YETUPH OJI0Ka TAMET:

* 11aMeT 3a 1aHHu RAM

* nporpamua nmamet FLASH

* maMeT 3a 1asHd EEPROM

* CTEKOBA MaMeT.

[Tamerra 3a manuu RAM ¥ mporpamHara maMeT MMaT OTHEIHM MarucTpaiy,
KO€TO IO3BOJIABA €JHOBPEMEHEH JOCTHII 10 T€3U OJIOKORE.

1. Opranun3auus Ha namerra 3a 1aHau RAM

ITameTTa 3a naHHU € peanu3upaHa Kato crathyHa RAM. Beeku perucTsp Ha
JaHHOBaTa mamMer uMa 12-OMTOB azjpec, T. €. maMerra 3a JaHHH MOXeE Ja Obie 10
4096 6aiita. Ha ®ur. 1 e mokazaHa opraHu3auusaTa Ha JaHHOBATA MAMET HAa CXEMHTE
PIC18F252/452. AnpecHOTO HpPOCTPAHCTBO Ha [AMETTa 3a JAHHM € pasfelieHo Ha
banky (OpoaT UM Moke Ia Obe 10 16), BCsika OT KOMTO chabpika 1o 256 6aiita. Upes
miaamure 4 Oura oT perucTupa 3a u3dop Ha Oanka (BSR<3:0>) ce uzbupa Oankara,
KBM KOSTO ce u3BbpuIBa 0Opwluenue. Crapuure 4 6ura ot BSR He ce uznoissar.

Ilamerra 3a maHHU CbABPKA PETrUCTPH CHC CIELMAIHU byukummn (SFR) u
peructpu ¢ obwo npenHazHayeHde (GPR). SFR ce u310i3BaT KaTo PErMCTPH 3a
ChCTOSHUE U YIpaBIECHUE HAa KOHTPOJECpHH U tepubepun GyHxuuu, nokato GPR ce
M3II0JI3BAT 3a ChXPAHABAHE HA JAHHH, MEXIHHHHU U KpauHU pe3ynTaTv OT Ollepaluu
B [IPMUIOJKEHUATA HA ITOTpeOUTEIs.

GPR 3amousat oT mbpBaTa KiIeTka B OaHka O 1 3aeMar HapacTBAaLy aJIpecH.

SFR ce Hamupar B Oanka 15 u 3aemat ampecu or OxF80 go OxFFF. SFR
MoraT aa ObJaT pa3[esaeHU Ha JBE IPYIH: PETHCTPH, CBBP3aHU ¢ OCHOBHM (DYHKIIMH,
M PErucTpH, OTHacAImHK ce 10 nepudepun pyukuuu. Cruchrk Ha SFR e mpeacrased B
Tlpunoxenue 2.

Hepeanuzupanure kineTku ce gerar karo '0'. |

Llsanara mamer 3a JaHHH MOXe Ja ce afpecHupa IpPsKo (IMPEKTHO) U HENPIKO
(MHIMPEKTHO). JIUpeKTHATa agpecals MOXKe 1a U3UCKBA M3II0JI3BAHETO HA PETHUCTHD
BSR. Ilpu uHaupekTHara agpecanus ce HU3Mo3Ba HAKOM oT peructpure FSR u
cbOTBETHUAT perucThp INDF. Beekn FSR cvabpxa 12-64MTOB agpec, KOHTO MOXe 14
Ce H3I0JI3Ba 3a JOCTHH JO BCsAKa KJIETKAa OT IaMerTa 3a JaHHM, O0e3 Ja ce ykKasBa
OaHkara.




[image: image2.png]34 J1a ce OCUIYpH OOpBLUEHHE KbM Hail-4ecTo u3Ios3BaHuTe peructpu (SFR
i uikon GPR) B eaMH LMKBJI HE3aBUCHMMO OT TEKyulata cToMHOCT Ha BSR, e
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percrbpa BSR, wiau B nocthiinata 6anka. To3u OUT ce 03HayaBa Kato OUT 'a’.
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@ur. 1. Kapra Ha namerra na PIC18F252/452

Koraro a = 1, BSR ce u3non3ra, 3a ga 3agaae 6ankara or RAM, ykazaHa ot
HHCTPYKIUATA.
Korato a = 0, BSR ce npeHeOpersa u ce u3moI3Ba JOCThIIHATA OaHKa.

1.1. IupexTHa aapecanus

KoraTo ce u3noi3Ba gupekTHa aapecauus, B peructsp BSR<3:0> tpabsa na
ce 3anuimat crapwure 4 ourta or 12-paspsanHusa agpec Ha RAM. B BSR<7:4> He
MOXKE Ja ce 3amucBa. Te3u OuroBe BUHArd ce yeraT '0'. B cucTemara MHCTPYKUHH €
sisoyeHa uHerpykuusta MOYLB, 3a na ce ynecuu nsbupanero Ha 6ankure. Qur. 2
HJIIOCTPHPA MpsIKaTa agpecalys.
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@ur. 2. IlupexTHa ajpecauus

1.2. MupupexTHa aapecaius, peructpu INDF u FSR

Ilpu ungupekTHaTa ajipecallis B MHCTPYKLHUATA HE © dbukcupas aupechrT OT
RAM. Karo ykasarena KbM KJIETKaTa OT HaMmeTTa 3a JaHHU, B KOSTO LIE Ce 3allHCcBa
WM 4eTe, ce usnoas3sa FSR peructsp u enuH ot cvorBeTHUTe My peructpu INDF.
Besika uHCTpykuus, usnonssama INDF, BCBIUIHOCT ce OTHACS 0 PEruCTbpa, YHHTO
agpec ce "Hamupa B peructbp FSR (FSR e ykaszarem). Peructep FSR cwaobpxka
12-6utoB anpec, kakTo e rmokazaso Ha dwur. 3.

11 perucTep FSR 0
HNEENEEEEEEN
- y y

u300p Ha
KJIETKA
L - 0000h
ITamer 3a
JaHHU
OFFFh

@ur. 3. MuaupexTHa aapecauus

Mma Tpu peructbpa 3a MHIUpPEKTHA anpecauust. Te ca 12-paspsaaHu, KOETo
[I03BOJISIBA J1a Ce anpecnpa LJIOTO IIPOCTPAHCTBO Ha naMerra 3a ganuu (4096 Gaiira).
3a na ce cpxpaunsBar 127 agpecHu 6uTa, ca HEOOXOAUMHU [(Ba 8-pa3psaHU PEerucThpa.
Peructpure 3a MHAMpPEKTHA agpecalus ca:

* FSRO - cvcraBen or FSROH:FSROL

* FSR1 — cberaBen ot FSR1IH:FSRI1L

* FSR2 — cbcrasen or FSR2H:FSR2L.

OcseH ToBa ce u3noassat perucrpure INDFO, INDF1 u INDF2. Yerene wim
3alIUC B TE3M PErMCTPU AKTUBUpPA HHIUPEKTHATa aJpecalus, KaTo CTOHMHOCTHTE,




[image: image4.png]winicann B FSR perucrsp, aapecupar namerra 3a JaHHU. AKO HHCTPYKLHS 3aIMCBa
w INDFO, croiiHocTTa 1Ie ce 3arume B agpeca, ykazad oT FSROH:FSROL. Ilpu
qerence ot INDFO ce yerar maHHuTe OT afapeca, ykazad or FSROH:FSROL.

Beceku FSR uma cvorBered INDF u 4yeTHpu [JONBJIHUTEIHU PETMCTPOBHU
vipeca. V3mpiaHeHue Ha orepalus BbpXY €IMH OT Te3d 5 perucrbpa ompeaeis Kak
e ce moauduuupa FSR npu nHaAUpeKTHA ajpecaius.

Koraro ce usBbpiiBa oOpbilleHHe KbM enHa oT nerre wierku Ha INDFn,
30panuaT agpec uie kKoHpurypupa FSRn 3a nsnbaHeHue Ha:

» FSRn #e ce nmpomens ciiel uHaupekTed foctsil — INDEn

* ABTOMATHYHO JACKpeMeHTHpaHe Ha FSRn ciex MHAMpEKTEeH AOCTHII (post-
decrement) — POSTDECn /

* ABTOMATHYHO HMHKPEMEHTHpPAHE Ha FSRn ciael MHAMPEKTEH AOCTBhI (post-
increment) — POSTINCn

* aBTOMAaTHYHO MHKpeMeHTupaHe Ha FSRn mpeau MHAMPEKTEH AOCTHII (pre-
increment) — PREINCn ,

» u3omsBa croiinocrra B WREG kato ormecrBaHe 3a FSRn — PLUSWn. He
moquduuupa croiHoctTa Ha WREG 1 FSRn citen MuHAHpEeKTEeH JOCTHII.

2. Opranu3aumsi Ha NporpaMHaTa namer

Ha ®ur. 4 e nokasaHa kaprara Ha nporpamsara rnamer Ha PIC18F452/252.

MukpokoHTposepure umar 21-6uros nporpameH oposd (PC), koitro Moxe na
ajpecupa agpecHo MPOCTPaHCTBO 0T 2 Mbyte.

PIC18F252 u PIC18F452 umar 32 Kbyte FLASH namer, a PIC18F242 u
PIC18F442 — 16 Kbyte FLASH. Tosa o3HauaBa, uye PICI8FX52 morar na
cbxpadssar g0 16K wHcTpykumu ¢ Ob/DkuHa efHa ayma, a PICISEX42 — po 8K
ITHCTPYKLIMM C ObIDKMHA eaHa ayMa. LIpd IOCTBII O KIETKAa C aJpec MexIy
(pusuuecku peanusupanara namey v nociaenuus aapec (1LFFFEF) me ce yeraT BCHYKO
nynu (MHCTpyKuMs NOP). ,

Bexropst Ha RESET e na agpec 0000h, a BeKTOpbT Ha IIpEeKbCBaHE — Ha
aspecu 0008h 1 0018h.

[Tporpamuust  Oposy  agpecupa OaldTOBE B IIporpamHara Iamer, a
HHCTPYKLIMMTE C€ ChXpaHsABAT KaToO [Ba WM 4YETHpH OalTa B IporpamHara ramer
(cHa WM ABE OyMH). 3a Ja C€ MOAAbP)KAT MHCTPYKLUMUTE MOAPEIEHH, MIIaIUIAAT
OaliT Ha MHCTPYKLMATa BUHArM ce chbxpaHsra Ha dyereH aipec (LSb = '0") u PC ce
nHkpemenTupa ¢ 2. Cxemure PIC18FXX?2 umar yeTupu MHCTPYKIHU C IbJDKUHA JIBE
nymu: MOVEF, CALL, GOTO u LFSR.
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®wur. 4. Kapra Ha nporpamHara namer u crexa Ha PIC18F452/252

2.1. Yerene ot TabJjinna/zanuc B Tabdamua \

Ot nporpamuHata FLLASH maMer MoXe Ja ce 4eTe W B Hesd MOXKeE [a ce 3a-
IMCBa W U3TPHBA II0 BpEME Ha HOPMAIHO PYHKUHOHUPAHE B LIEIHI 00XBaT Ha Vpp.

Herenero ce u3mbiHsABa mo 0OaiiToBe, 3amMCchT — 1O OJ0KOBe OT 8 OaiiTta, a
U3TPHUBAHETO — 110 OJIOKOBE OT 64 Oaiira.

3a ga ce 4ere M 3amucBa B OpOrpamHaTa IIaMeT, Ce€ M3II0I3BaT JBE
UHCTPYKIUH:

* Yerene or tabimua (TBLRD)

* 3anuc B Tabauua (TBLWT)

PaspsjaHocTra Ha nporpamHara mamer e¢ 16-6ura, gokato RAM e 8-6urosa.
HereHero or TabaMua M 3a0HCHT B Tabnuila OOMEHAT HAHHU MEXIY Te3H IBE
IpOCTpaHCTBA Ype3 eauH 8-0utoB peructpp TABLAT.

Omnepauusra 3a 4yeTeHe oT TabiuUa U3BJIMYA JaHHH OT IPOrpaMHarTa HaMmer U
rd nocraess B OpocrpaHcTBoTO Ha RAM. Ha Qur.5 e mokazaHa omepamusara 3a
4eTeHe OT TabJIMIa OT IPorpaMHara maMer.
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[BIPTRU ITBLPTRH; TBLPTRLI
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[porpamua namer
(TBLPTR)

3abenexka 1: Ykazarenar Ha tabnuiara coud 0alT OT IporpaMHara mamer.
®dur. 5. Onepauus yeTteHe oT TadIMLA

OnepanusTa 3a 3amydc B TaOJIMLA CbXpaHsgBa [aHHH OT MPOCTPAHCTBOTO HA
aMeTTa 3a JaHHM B PErHCTpH 3a BpeMeHHO cbxpaHeHue (holding) B mporpamsara
namer. Ha @ur.6 e mnokasaHa omepauusfra 3a 3amuc B Tabmuuma or RAM B

[[porpaMHara 1nmaMer.

Uncrpykuns: TBLWD*

[Iporpamua namer
[Ipuemam perucrsp

TaG:mucn ykazaren 1

Tabimueu peructep (8 - 6ura)

[TBLPTRU ITBLPTRH] TBLPTRLI .
., A
VT TABLAT |

\-—V-’\-/

Iporpamua namer
(TBLPTR)

3abenexka 1: TaOMUUHUAT yKazared cOYd €IMH OT OCEMTE perucrbpa 3a
BPEMEHHO ChXpaHeHHe, aJipechbT Ha KoilTo ce onpexnesd or TBLPTRL<2:0>.

@ur. 6. Onepaund 3a 3anuc B Ta0/1MLA

Tabmuuuusar ykazaren TBLPTR axgpecupa Oailt 8 nporpamHaTra mamer.
TBLPTR ce cbcrou ot tpu peructbpa SFR: Hall-crapmiu OaidT Ha TaOIMyHUA
ykazares, crapird 0aiT Ha TabmuuHUA ykKaszaresl M MiaAlld O0alT Ha TaOJIHYHUA
ykazarell (TBLPTRU: TBLPTRH: TBLPTRL).

TBLPTR ce wusmom3Ba ot wuHcTpykuuure TBLRD u TBLWT. Tein
{IHCTPYKLIMHM MoOraT ja aktyamsupar TBLPTR 1o dYeTHpH pasIHuHM HaMMHA,

[HoKa3aHy B Ta0JI. 1.




[image: image7.png]Tabauua 1. Onepauun Hajg Ta6NHYHUA YKA3aTEId

Mucrpykuus | Onepaivst Haj TaOJIMYHUS yKa3aTell
TBLRD*
TBLWT*
TBLRD*+ | TBLPTR ce MHKPEMEHTHpA cien
TBLWT*+ | verene/3armuc

TBLRD*-—
TBLWT*-—
TBLRD+* | TBLPTR ce UHKpEMEHTHpA npenu
TBLWT+* | yereHe/3amuc

TBLPTR He ce moauduuupa

TBLPTR ce nexkpemeHTUpa ciiesl yeTeHe/3amnuc

Bes Bpb3ka ¢ wuHcTpykuumure TBLRD u TBLWT ce wusnmonssar
YHPaBIABALIUTE PETUCTPHU:

* EECONI - 3a gocren 1o namerra (Qur. 7);

* EECON2 - camo npu 3amuc ¥ U3TpyuBaHe Ha MaMeTTa.

R/W-x R/W-x U-0 R/W-0 R/'W-x R/W-0 R/S-0 R/S-0
| EEPGD |CFGS |— |FREE |[|WRERR [WREN |WR |[RD |
our 7 | our 0

R = OuT 3a yeTeHe

W = Our 3a 3amuc

U = He ce u3noi3sa, yere ce '0'
- n = crouHoct npu HY POR

@ur. 7. Perucrbp EECON1

out 7: EEPGD: 6ur 3a uz6op Ha FLASH / EEPROM mnawmer.
1 = nocten 1o nporpamuara nametr FLASH
0 = nocten go mamerra 3a ganun EEPROM
our 6: CFGS: Our 3a uzbop Ha FLASH/EEPROM wuin kKoHGUIYpALHMOHHHTE
pErucTpu
1 = gocTeIl 10 KOHPUTYPALIMOHHUTE PETUCTPH
0 = nocten 1o FLASH / EEPROM
out 5: He ce uznoJizBa: yere ce '0'
out 4: FREE: Our 3a pa3zpemaBane Ha u3rpuBaHero Ha pex ot FLASH
1 =cbc cneapamata omepauus WR u3rTpuBa pen OT mIporpaMHara
namer, aapecupad ot TBLPTR (Hynupa ce npu 3aBbpiiBaHe Ha
orepauusaTa U3TPUBAHE)
0 = u3IbaHABA CE CaMO 3aIuc
ouT 3: WRERR: ¢uar 3a rpeuika mpu 3anic B EEPROM |
1 = onrepaums 3anuc e 3apbpLuniIa npexaespeMeHHo (0T Bceku RESET
10 BpeMe Ha [porpaMupaHe Ipyd HopMasaHa paboTa)
0 = onepauus 3aIuc € 3aBbpuinia




[image: image8.png]Jabenexka: Ako ce moaydd WRERR = 1, 6urosere EEPGD u CFGS He ce
HyJupat. ToBa 1103BoJIsIBA 1a C€ OTKPUE YCIOBUETO 3a IPELIKA.
Oumr 2: WREN: paspewaBaug out 3a 3anuc 8 EEPROM
| = paspeuwiasa 3amuc B EEPROM
0 = 3a0pausBa 3anuc B8 EEPROM
Omr 1: WR: Our 3a ynpasieHue Ha 3amuca
| = uHuuWanu3upa uuKbe1 u3tpusBade/zanuc B EEPROM win nukbi
M3TpMBaHe B [porpaMHara mnamer, WIM LUMKbJI 3aluc B
nporpaMmHara namer. (bureT ce Hynupa amapaTHo, KOraro 3aluchbT
3aBbpLId. WR He MOXe aa ce HyJiMpa IporpaMHo.)
0 = onepauus 3anuc 8 EEPROM e 3apbpiiunia
Onr 0: RD: O6uT 3a yripasjieHUe Ha YETEHETO
| = puanunanuzupa dvereHe or EEPROM. (YereHero orHeMa enuH
uukbia. buret RD ce Hymupa amaparHo. RD moxe pa ce
ycTaHoBsiBa B '1' camo mporpamHo. RD He MoOXxe za ce nocraBy B
'1', ako EEPGD = 1.)
0 = He uHuuManusupa yereHe or EEPROM
3abenexka: Ouarpt 3a mpekbeBade EEIF B peructsp PIR2 ce ycraHoBsiBa B
'l', koraTo 3aBbpUIM 3aUCHT. Tol TpsiOBa 1a ObJe HYJIUPaAH HPOrpaMHo.

2.2. M3TtpuBane Ha nporpamuata FLASH namer

MuHuManmHusaT 010K 3a u3TpuBaHe ¢ 32 nqymu wiu 64 Oaiita. M3rpuBaHe Ha
Jiyma B rmpoctpadcTtBoTo Ha FLASH He € Bb3MOXKHO.

Peructvyp EECON1 ynpasisgsa onepauusta U3TPUBAHE.

IMocaegoBatenHocTTa OT AeiCcTBHSA 32 M3TPUBaHe Ha 0J10k oT FLASH e:

1. 3apexgaHe Ha TaOIMYHUS yKa3aTes C HA4ajaHUsS aapec Ha OJoKa, KOUTO Lie
CC U3TPHUBA.

2. Ycranonsane Ha outr EEPGD B '1', 3a na ce uzbepe nporpaMHara mamMmerT;
ycradoBaBaHe B 'l' Ha outr WREN, 3a na ce paspeuiu 3anuchT; ycTaHOBSIBaHe B 'l' Ha
out FREE, 3a ga ce pazpeuid u3TpUBaAHETO.

3. 3abpaHsiBaHE HA IIPEKbCBAHUATA.

4. 3anuc Ha 55h B EECONZ2.

5. 3anuc Ha AAh B EECON2.

6. YcraHossisade Ha out WR B 'l". ToBa e ctaprupa UHKBJI 32 U3TPUBAHE Ha
peaa. 9 9

7. CPU wie cripe 3a BpeMeTO Ha U3TpuBaHe (OKOJO 2 mS, KaTo Ce H3II0JI3Ba
BHTPELIHHUS TauMep). %

" 8. U3mbiHABA ce HHCTPYKLHA NOP

9. PaspemaBar ce NpeKbCBaHUATA.

2.3. 3anuc B nporpamuaTta FLASH namer

MmuuuMaTHUsT 610K 33 IPOrpaMHpaHe € 4 IyMH HiId 8 6ama

3a na ce 3apedsT PErMcTpuUTe 3a BPEMEHHO CbXpaHEHHE, HEOOXOIMMH 34
nporpamupane na FLASH mamerTa, ce u3non3sa HHCTPYKLUMATA 3a 3alKC B TabIULA.




[image: image9.png]Toit xato peructbp TABLAT e ennoOaittoB, uictpykuusra TBLWT tps6Ba na ce
3baIHU 8 nbTH. Ciel KaTo ce aKTyalu3upar 8-Te perdcrbpa 3a BpPEMEHHO
cbxpanenue (Qur. 8), upe3 EECONI T1psbBa na ce craprvpar nporpamMupaliure
orepauuu Ha FLASH.
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@ur. 8. 3anuc B nporpamuara FLASH namMert

ITocienoBaresHocTTa OT JEedCTBMS 33 MporpamMupaHe Ha o6jacT ofF
FLLASH namerra e:
1. Herene Ha 64 Oaiita or RAM.
2. AXtyanusupase Ha croiiHocTtute oT RAM, ako € Heo0X0ouMo.
3. 3apexaane Ha TaOJIUUHHUSA yKa3aTell ¢ aapeca, KOUTO 1Ie ce U3TPHUBaA.
4. M3psiHsiBaHE Ha mpoleaypaTa 3a U3TPUBaHE Ha pell.
5. 3apexnaaHe Ha TaOJIMYHHUS yKa3zaTes ¢ aapeca Ha MbpPBUS 0T, B KOWUTO 1IE
Ce 3amucBa.
6. 3anucBaHe Ha IbpBUTE 8 OailTa B pErUCTPUTE 32 BPEMEHHO ChbXPaHEHUE C
ABTOMAaTHYHO UHKPEMEHTHpPAHE.
7. YcranossaBaHe Ha out EEPGD B '1', 32 ga ce uzbepe nporpamHara rnamer;
ycra"HoBsiBaHe Ha outr WREN B '1', 3a na ce pa3peuiu 3amucsbT.
8. 3a0paHaBaHEe Ha MPEKbCBAHUATA.
9. 3ammuc Ha 55h B EECONZ2.
10. 3anuc Ha AAh 8 EECON2.
11. YcranossaBane Ha Out WR B '1'. C ToBa 3amo4Ba LHKBJI 3 3aITUC.
12. CPU ce crupa 3a Bpemero Ha 3amuca (OKOJIO 2 ms, KaTo Ce H3II0J3Ba
BbTPELIEH TaUMeED).
13. U3nbaHenue Ha uHcTpykuus NOP.
14. PaspewmiaBane Ha IPEKbCBAHUATA.
15. M3mbaHsBar ce crbiku 6 — 14 cegem nbTH, 3a Aa ce 3anuinat 64 Oaifra.
16. IIposepsipa ce mameTTa (TaOJIHYHO YETCHE).
Ta3zu npouenypa usrckBa okojo 18 ms, 3a 1a ce akTyajau3dpa eauH pen ot 64
OaifTa OT mamerTa. |
Perucrpure, cebp3anu ¢ FLASH namerra, ca moxa3aHu B Ta0JI. 2.




[image: image10.png]Ta6auua 2. Perucrpu, cBbp3anu ¢ nporpamuata FLASH namer

E Croiitnoct | CroitHOCT
e bur7 | bur6 bur 5 bur 4 but 3 but 2 bur 1 bur 0 |npu POR, |npu apyrurc
BOR RESET
Haii-ctapum 0aiit Ha TabIMUHMA yKa3aTes Ha
TRU | —— kit , s s
LI B el nporpamuaTa namet (T BLPTR<20:16>) 000000 0G0
N Crapuun 6aiiT Ha TaGnWYHUSA YKa3aTel Ha MporpaMHaTa rnameT
IBPLTRH (TBLPTR<15:8>) 0000 0000 {0000 0000
: Mnapiu 6afiT Ha TabAMYHKUA yKa3aTesl Ha NporpaMHaTa namer
1B I I'RL (TBLPTR<7:0>) 0000 0000 |0000 0000
IABLAT | CrnomaraTenieH perucTsp 3a TaGJmuM B IIPOrpaMHata namet 0000 0000 {0000 0000
, GIE/ | PEIE/ PO L B
NTCO! : TE -
INTCON GIEH | GIEL IMROIE INTE ' RBIE TMROIF | INTF l R»BIF /10000 000x 0000 000u
I HCON2 | YnpaBassaug pcmcrbp 2 Ha EEPROM (He ¢ PUBHUCCKH PCTHCTBP) — —
EECONI EEP(JD CFGS — | FREE |WRERR | WREN | WR RD xx-0 x000 |uu-0 u000
IPR2 — — e | EEIP |BCLIP | LVDIP TMR3IP CCP2IP|---1 1111 |---11111
PIR2 S — — EEIF |BCLIF | LVDIF |TMR3IF CCP2IF---0 0000 |---0 0000
PIE2 - —_ —_ | EEIE |BCLIE | LVDIE | TMR3IHCCP2IH---0 0000 |---0 0000

JIcreHzxa X = HEU3BECTHO, U = 0€3 IIPOMsIHa,

3. Opranu3auus Ha namerra 3a 1anin EEPROM
Cxemure PIC18F252/452 wumar 256 Oaiita namer 3a gaHuu EEPROM B
ajipecHoTo npocrpadcTBo oT O0h go FFh. [Tamerra 3a manuu EEPROM mno3BoiisiBa
nobanToBo yereHe u 3anuc. [lamerra 3a janun EEPROM e 3a MHOrOKpaTHH UHKIIH
wirpuBa”e/3amuc. [Ipu 3ammMc Ha OaWT KieTkara aBTOMaTU4YHO CE€ M3TPUBA H Ce€
Ja11MCBAT HOBHUTE JaHHU. Bpemero 3a 3amuc ce yrpasiisiBa OT TaMEpP Ha YMIIA.
EEPROM He ce agpecupa B mpocTpaHcTBOTO HAa RAM.
3a dyereHe M 3anuc B EEPROM ce u3noasBar 4 perucrppa CbC CIELHATHU
() yHKLUU:
« EECONI1
* EECON2
« EEDATA
* EEADR
[Tpu oOppuienne kbm EEPROM perucrsp EEDATA cbabpxka 8-OuToBuTE
laHHM 3a 4dereHe/zamuc, a peructbp EEADR cwpabpka agpeca Ha Kierkata B
I'EPROM, kbpM KosiTo ce u3bpliBa oOpblieHuero. EECON1 u EECON2 ca chuure
VIIDABJIABALIM PErUCTPH, KOUTO C€ H3IIOJ3BAT mpu 4yereHe M 3anuc BbB FLASH

TAMCTTA.

3.1. Yetene or EEPROM

3a Ha ce mpoyere KiIeTka ot maMerra 3a gaHiHd EEPROM, tpsi6Ba na ce
anuuie agpecsT U B peructsp EEADR u cien toBa nma ce ycranoBu Outr RD
(EECON1<0>) B '1'. lannute ce monydaBaT B peructbp EEDATA mo Bpeme Ha
CJlc/Bal(Ms UMKBJI HAa MHCTPYKLMATA, CIEAOBATEIHO T€ MOraT J1a ObJar MpoYeTeHU
ChC ciaenBaliara MHCTpyKuus. JlaHHute ce cbxpaHsaBar B peructrsp EEDATA no
C/Ic/1Bala OIepalys 32 YeTeHe WIH 0 HOB 3aIlHC.

— = He ce U3I10J13Ba, uete ce '0'.




[image: image11.png]3.2. 3anuc B EEPROM .
IHocaenoBartennoctra npu 3anuc 8 EEPROM e:
1. 3anmuceaHe Ha ajpeca Ha kieTkata B peructbp EEADR.
2. 3anuceane Ha JanHure B peructesp EEDATA.
3. Ycranossiane Ha Out EEPGD B '0' (EECONI<7>), 3a ma ce uzdepe
EEPROM.
4. Ycranossasade Ha out WREN B 'l', 3a ga ce paspeuid 3amuchbT.

5. 3a0paHsiBaHe HA IIPEKbCBAHUATA.

6. 3amuc Ha 55h 8 EECONZ2.
7. 3anuc Ha AAh B EECON?2.
8. Ycranosgasade Ha out WR B 'l'. C ToBa 3aro4sa UHUKBJI 3a 3aITUC.

9. PazpemaBade Ha IpeKbCBAHUATA.

Cuen 3aBpplIBaHE Ha LMKBJIA 3a 3amuc OMTHT WR ce Hynupa amapatHo U
¢nareT 3a npekbcBaHe cien usnbiHende Ha 3anuc B EEPROM (EEIF) ce aura.
IHoTpeOurensaT mMoxke Aa paspelid TOBa NMPEKbCBaHE WM LHKIUYHO Jla IpOBEpsBa
to3u ouT. EEIF TpsibBa na 6b1e HyIMpaH mporpaMmHo. |
butr WREN He ce HyMpa amnapartHo.
B Tabmuua 3. ca mokazaHu PErHCTPUTE, CBLP3AHM C [AMETTa 3a JaHHH

EEPROM.
Taboauua 3. Perucrpu, cBbp3aHu ¢ namerrta 3a januu EEPROM
Croitnoct | CTOMHOCT
Mme Bur7 |Bur6 |BurS |Bur4 |Bur3 |Bur2 |Burl |Buro |1PH POR.mpi
BOR ApYyTUTe
RESET
GIE/ |PEIE/|.. PR R A P
INTCON GIEH |GIEL TOIE |INTE |RBIE TOLF . I.NTF o RBIF ’ 0000 000x {0000 000u
EEADR | Anpecer peructesp Ha EEPROM 0000 0000|0000 0000
EEDATA |Peructop 3a nannu Ha EEPROM 0000 0000 | 0000 0000
EECON?2 | Ynpasnssain peFI/ICT”bp 2 na EEPROM e =
EECONI1 |EEPGD |CFGS | — FREE | WRERR|WREN |WR RD xx-0 x000 {uu-0 u000
IPR2 L — |— |EEIP |BCLIP |LVDIP |TMR3IP|CCP2IP |---1 1111 |1 1111
PIR2 — — |— |EEIF |[BCLIF |LVDIF |TMR3IF|CCP2IF|---0 0000 |---0 0000
PIE2 — — — EEIE"|BCLIE |LVDIE |TMR3IE|CCP2IE|---0 0000 |---0 0000
Jlerenpa: x = HEM3BECTHO, U = 0€3 IPOMsIHA, — = HE ce U3I10JI3Ba, Yere ce ‘0.

4. Oprauu3zaums Ha CTEKOBATA MaMeT

CTEeKOBOTO MPOCTPAHCTBO HE € YACT HUTO OT MpOorpamHara [IaMeT, HUTO OT
namerTa 3a gaHHd. CtekbT € peanusupan kato RAM c opranuzauus 31 gymu no 21
paspsiia 1 uMa S-paspsapedH crekoB ykazaren STKPTR. Ilpu Bcuuku ciydaud Ha
RESET crekoBusdar ykazaren ce uHuiuanausupa ¢ 00000,. Hsama kierka or crekosara
aMeT, CBbp3aHa ChC CheTOoSHHE Ha cTekoBUs ykazaren 00000;.

CrekoBara I1aMeT I03BOJIABA 10 31 KOMOMHALUM OT OOPBUICHUS KbM
OANPOTrpaMH U npekbeBaHus. ChbABPKAHUETO HA MPOTPAMHUS OPOSIY aBTOMATHYHO
ce M3mpalia B cTeka, koraro ce u3mbiaHaBa UHCTpykuust CALL vwnu RCALL, wim ako
ce MOTBbPIM NpeKkbeBaHe. ChAbPKAHUETO HA HPOTrpaMHUs OpOsY aBTOMATHYHO CC




[image: image12.png]BLOCTAHOBABA OT CTEKa IIPU U3MbJIHEHHE Ha MHCprKuHme RETURN, RETLW wuau

RETFHIE.

[lo Bpeme na mHerpykuus tun CALL, npuyuHsBaiia HsnpamaHe B CTEKa,
CICKOBISIT yKaszarea [IbPBO C€ MHKPEMEHTHUpPaA M B MOCOYEHaTa OT HEro Kierka B
Creka ce sanmceBa cpabpkandero Ha PC. Ilo BpemMe Ha HHCTpYKUHS OT THIIA
RETURN, npuyugsBalia Bb3CTaHOBSBAHE OT CTCKA, ChAbPXKAHUETO HA MMOCOYEHATa

01 CICKOBMS yKaszared kieTrka or creka ce 3anucBa B PC u cieg tosa STKPTR ce
ACKPCMCHTHPA. "

CTCKOBHUAT yKasaTel MOXKe Ja ce dyere u 3amucBa. ChIbpKAHHETO HA BbpXa
Hil CTCKA €€ 4eTe M 3aIlMCBa 4pe3 3 perucropa cbe crneuuanHd ¢yHkuuu — TOSU,
TOSH w TOSL (cpoTBeTHO Hail-cTapiiy, crapiad U Miaamy 6aiir). JlaHHu Morart ga
CC YcTar v 3amucBaT B CTEKa, Karo ce u3noJssar SFR Ha Bbpxa Ha creka. burose 3a
CHLCTOSIHHETO ITOKa3BaT Jalv CTEKOBHUAT yKa3aTesl COYM B WIM U3BBH IMPOCTPAHCTBOTO
Hi CTEKOBATa ITaMeT.

4.1. JocTen g0 Bbpxa Ha creka (TOS)

BbpxbT Ha cTeka MOXKke Ha ce yeTe U 3amucBa. Ipure perucrspa — TOSU,
OSH u TOSL cbxpaHsBaT ChAbpPXKAHMETO Ha KJIETKaTa OT CTEKa, aJpecupaHa oT
crexopust ykasares (peructsp STKPTR). Cnen mHerpykuumn CALL, RCALL wuan
PCKbCBAHE M3IIpaTeHaTa CTOMHOCT B CTE€Ka MOXE [1a C€ MPOYETe OT PErHCTPHTE
TOSU, TOSH u TOSL. Korato e Heo0xonumMo BpbUIAHE OT IMOANpOrpama MiIx
IPCKbCBAHE, COPTYEpBhT MOXeE Aa Mmpouere aapechT Ha Bpbiiade or TOSU, TOSH u
[OSL. ITorpeburesnst tpsabBa 1a 3a0paHH NPeKbCBAHUATA MPE3 TOBA BPEMe, 3a Ja ce
[[PCIOTBPATAT HEIIPABUIIHU CTEKOBU OMEPALIUH.

4.2. CtexoB yka3zares (STKPTR)

Peructoppr STKPTR (@ur. 9) ceabpka croHHOCTTa Ha CTEKOBMs yKa3arel,
onra 3a cpcroAHueTo “mbiaeH crek’ (STKFUL) u Ourta 3a chCTOsSIHHETO ‘“‘mIpased
crek” (STKUNF). Croitnoctra Ha STKPTR moxke ga 6vs1e or 0 go 31. CtekoBusT
VKa3aTesl ce HMHKPEMEHTHpa, KOraro CTOMHOCTH C€ u3Ipamlar B Creka, U ce
ICKPEMEHTHPA, KOTaTO CTOMHOCTH ce deTaT OT creka. [lorpeburesst Moxke fa dere u
/[ 3aI1MCBA B CTEKOBHS yKazaTell.

Crnen xato CTOMHOCTH Ha MporpaMHus Oposu ca usnparedu 31 oetu (6e3 aa
ca uzBauyaHu ot creka), ourseT STKFUL ce nmocrass B 'l'. STKFUL Mmoxe ma ce
Hysipa camo copryepHo wiu ot POR.

JlexicTBUATA, KOUTO C€ MPEANPUEMAT, KOTaTO CTEKbT CE€ 3aIlb/IHH, 3aBUCST OT
CLCTOSHUETO Ha KoH(purypaunoHHus 0ut STVREN (Our 3a paspemasane Ha RESET
lipu nperbiBade Ha creka). Ako STVREN e B 'l' (mo monpasbupane), mpu 31-oto
isupaiiane B creka Ha crorHoctra Ha PC our STKFUL e ce ycraHosu B '1' M e ce
3baHE RESET Ha cxemaTa. butst STKFUL 1m1e octane B '1', a CTeKOBHAT yKa3arell
e ce ycranosd B ‘0. Ako STVREN e uynupas, npu 31-010 U3mpaijade B CTeKa
STKFUL e ce ycTaHOBY B 'l' M CTEKOBUAT yKaszaresl i€ ce MHKpEeMeHTHpa 10 31.
BeuYKM craenBallld U3MpalllaHusl B CTEKa HsAMa 3a HPOMCHST NOCIEHATA 3aIIHCAHA
CTOHHOCT ¥ ChIbPXKaHUETO Ha STKPTR




[image: image13.png]Koraro crexpT ce u3mpazHu, CIICABALIOTO M3BIAMYAHE OT HEro LIE BbPHE
crorHoCT HyJ1a B PC 1 out STKUNF w1e ce ycraHoBu B 'l', @ CTECKOBHAT yKaszaTel Lie
ocra”e HyaupaH. bur STKUNF e ocrane B '1', nokato He ce Hyaupa oT codryepa
i tipu POR.

R/C-0 R/C-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
| STKFUL |STKUNF |— [sp4 |[sp3 [sp2 |[spl  |SPOo |
our 7 out 0

R = 0ut 3a yeTene

W = 0ur 3a 3anuc

U = He ce u3mnomnsna, yere ce '0'
- n = crour”ocT npyu HY POR

@ur. 9. Peructop STKPTR

our 7": STKFUL: ¢uar 3a meiieH crex
1 = CTEKBT € IbJIEH UJIH MPEbIHCH
0 = CTEKbT HE € IbJICH WU MPEITbIIHEH
out 6': STKUNF: dhar 3a mpaseH crex
I = cTexsbT € npaszeH
0 = cTeKbT HE € Ipa3eH
out 5: He ce uznoszBa: yere ce '0'
out 4-0: SP4-SP0: OutoBe Ha CTEKOBHS yKa3aTell
3abesiexxka 1: buroe 7 U 6 Morar ga ce HyJIUpaT camo OT MOTPEeOUTEICKUA
codryep wim ot POR.

Ha ®ur. 10 ca nokazaHu crekoBaTa MaMeT U PErucCTpPUTE, CBbP3aHU C HEsl.

o Crek

B 11111

- 11110

B 11101
TOSU TOSH  TOSL . STKPTR<4:0>
10x00 | |OxIA | |0x34 | . | 00010 |

A A 4 ®
00011
— Bpbx Ha creka 0x001A34 | 00010

0x000D58 | 00001
00000

@ur. 10. Ctek ¥ perucrpu, CBbp3aHHu ¢ HEro

4.3 Unctpykunu PUSH u POP
Nucrpykuusata PUSH uHKpeMeHTHpa CTEKOBHS YyKasaresl M 3apexnia




[image: image14.png]rexyiara croitnoct Ha PC B creka. Torasa TOSU, TOSH u TOSL ce moguduumpar
¢ 1o croitHoct. POP orcTpansBa Tekyuiata crodHocT B TOS, kaTto mekpeMeHTHpa
crexonus ykasaren. IlpeaxonHata u3mpareHa CTOMHOCT B CTEKa CTaBa CTOMHOCT Ha
10S.

4.4. bbp3 perucrpoB cTeK

bBbp3 perucTpoB CTEK CHUIECTBYBA CaMO IIPH IIpEKbCBaHe. TOM € OCUT'YPEH 3a
perucrpure STATUS, WREG u BSR u e ¢ 1p1004uHa eHa KieTka. B 1031 CTeK He
MOJXKEC Jla ce Jere M 3ammcBa. ToM ce 3apexza ¢ TEKYL0TO ChIAbPKAHHE Ha
CLOTBETHHUS PETUCTHP [PHU IMPEKBCBAaHE. AKO IIpU BpBIIAHE OT IIPEKbCBAHE CC
winosea wHerpykuusata FAST RETURN, croMHOCTTa OT CreKa ce BpbBIIa B
paboTHUTE pEerdcTpy. AKO MPEKbCBAHUATA ca 3a0paHEeHH, IOTPEOUTENAT MOXE 1a
H3I10J13Ba OBP3USI PETUCTPOB CTEK 3@ Bb3CTAHOBABAHE HA CTOMHOCTUTE Ha PETUCTPUTE
STATUS, WREG u BSR B kpasg Ha M3BHKaHaTa HOAIpOrpaMa. 3a Ja ce H3II0JI3Ba
OLp3usaT crexk Ipd OOpBIICHHE KbM IMOANporpama, TpsOBa nHa Ce W3IIBbJIHH
uncrpykuusta FAST CALL.

IV. 3aga4yu 3a n3nbJHEHHE

1. Jla ce pa3yuu opraHu3alyATa Ha [1aMeTTa Ha PIC18F452/252

2. Jla ce cpcraBu mporpama 3a HyiadpaHe Ha kierku oT 20h o 2Fh B RAM,
KATO Ce M3MO0JI3BAaT BCUUKU PA3HOBUIHOCTH Ha HEIIPSAKa agpecaiys.

3. Jla ce cpcTaBu mporpamMa 3a NpexXBbPJIIHE Ha MacuB OT JaHHU C IbJDKHUHA
|6 Daiira, pasnoyoxed B RAM ot HauaneH agpec 30h, Ha HadaneH agpec 50h.

4. Jla ce chbCTaBH MporpamMa 3a IMPEexXBbpJIsIHE Ha MAacHUB OT JaHHU C HadajleH
wipec 30h u apmxuHa 16 6aiita or RAM B EEPROM c HauaneH aapec 50h.

5. Jla ce chcTaBU IMporpaMa 3a NpeXBbupiIsHe Ha MacuB OT JaHHU oT EEPROM
¢ vadasieH agpec S0h u gpipkuHa 16 6aiita B RAM ¢ HadaneH agpec 40h.

6. Jla ce chCTaBu IMporpama 3a MNPEeXBBbPJSHE HAa MAacUB OT JaHHU C HadajeH
wipec 80h u gpipkuHa 64 Oaifta oT RAM B nporpamuara FLASH namer ¢ HadaneH
aipec S0h.

7. Jla ce chcTaBU mMporpaMa 3a NpexBbpiisiHE Ha MacuB oT gaHHU ot FLASH
iamerrta ¢ HayaieH agpec S0h u gpipkuHa 16 6aiita B RAM c Havaned anpec 80h.

8. la ce cpcraBu nmporpama, ChaAbpxKala oOppllieHue KbM noanporpama. Jla
CC HPOCEIN ChOBPAKAHUETO Ha CTEKA, KaTO C€ CUMYJIUPA U3IIBJIIHEHUETO M.

V. KoHTpoHH BbIpOCH
1. C kakBu BHJIOBE BbTpeluHa namet pasmnoiara PIC18FXX2?

2. KakBa € opranuzanusara Ha BpTpernHara rnamMet Ha PIC18F452/252?

3. Kak ce ¢opmupar agpecure 3a OOpBUIEHHUE KbM Pa3IMYHUTE OJIOKOBE
namer?

4. KakBH ca H3UCKBaHHATA KbM MPOrpaMa, KOSTO U3BBHPIIBA OOPBIIEHUE KbM
FLLASH namerTa?

5. 3a kakBo ce u3mnon3Ba crekbT? KakBu ca ocobeHocTHTE Ha CTeka Ha
PIC18F452/2527

6. KakBo craBa CbC 3amnMcaHara I/IH(i)OpMaL[I/IH B ITaMCTTa IIPH U3KJIIOYBAHC Ha
3aXpaHBallOTO Hanpemeﬂne?




