JomamHee sBamaHme N1 no kypcy "OnexTpoHmka m MIT".

CoCTaBUTh MNPUHUMIMAJIBHYI CXeMy LUUMOPOBOI'O yCTPOMCTBa, MCIOJb3Yyd
Jobbsle pealibHbBle sJeMeHTEl TTJI — JoTMKM, Tadbjamia UCTUHHOCTUM KOTOPOIO
COOTBETCTBYET BaOaHHOM. MuHMMM3AUMO OYyHKLUMM [IPOMBBECTM IOBYMS
crnocobaMmu (o npaeuijlaM ajre®Opbl JIOTMKM M MeTOIOM kapT KapHO) .

OdopMuTh 3amaHmMe C cobjswomeHuem I['OCT 2.743-91.

[IpuMep peweHus Bagaum l-ro 13
3azmaHa B BuIe TabOIMUBE MCTUMHHOCTM JioIMueckas OGyHKUmsa Y Tpex
nepemMeHHelx A,B,C.

OYHKLMA IIPMHVMMAaEeT eIMHMYHOE 3Ha4YeHMe IIPpU

cilegyrnummx IPOM3BEeOEHMAX IIE€PEMEHHEBIX @

ABC, ABC, ABC

Kaxmoe wus3 HpOMBBeﬂeHMﬁ IIepeEMEHHEIX IOJIA

KOTOPHIX 3HaueHMe OQYHKUUM MCTUHHO, HOCUT

HasBaHme MMHTEPMA.

B cooTrBeTCTBUUM C STUM, @yHKHMH MOXeT

OEITE 3alucaHa B BUIES YPaBHEHMA :

Y = ABC + ABC + ARBC

Ecay npm TakoM 3aldMCKM KaxIgoe cJjaraeMoe COIEPXUT IPOM3BeIeHUS
BCEeX IIE€PEeMEHHHBIX WM UX OTPHULAHUM, TO Takyin GopMy MNpelcTaBJIEeHUS
QyHKUMM HasbBaoT COBEPIEHHON IN3BOHKTVBHOM HOPMAJIBHOM ®OPMONM mmam
[IEPBOM CTAHIAPTHOM ®OPMOM. TOUYHO TaK XE& MOXHO BBINEJIATH JIOXHBIE
(HysieBBIe) 3BHadeHuda OQyHKUMM. Ecam QyHKUMS JaHa B BUIOE IPOU3BEIEeHUS
(KOHBIOHKLIMM) CYMM IEePEMEHHEX WM MX OTPUIaHUM, TO Takyn oGopMy
npercTaBJIeHMa OYHKLMM HasebaioT COBEPIEHHOV KOHBIOHKTVBHOM HOPMAJILHOM
®OPMOM myiu BTOPOM CTAHIIAPTHOM ®OPMOM.
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[Tonb3yACh NpaBUJIiaMM aJITeOpPH JIOTUKM YIIPOCTHUM IMIOJIYUEHHYIO
bYHKLUMID.

Y = ABC + ABC + ABC = ABC + AB (C + C) = ABC + AB = B (AC + A) =
= (npaBwio 15) = B (A + A) (C + A) =B (C + A) = BC + AB

[TonyueHHad CDYHKLU/IFI n ee CXeMHa4d peaimzaliAa SHaA4YNMTEJIBbHO
Inpoue MCXOIOHBEIX.
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Y =Y =AB + BC = AB * BC - 1Jjigd INOCTPOEHMS CXEMEBl Ha

OIVHAKOBEIX DJIEMEeHTAax
MoxHO OBIJIO MNPEICTaBMUThL Ty Xe caMmMyl OyHkUMo B COBEPIEHHON
KOHBIOHKTVBHOW HOPMAJIEHOM ®OPME B BuIe NPOMUBBEIEeHMS CyMM:

Y=(A+B+C) AR+B+C) (AR+B+C) (A+B+C) (A +B+ C)

Takadg BalMchb CJMIIKOM CJIOXHAa OJId MVMHVIMM3aAalVM U peaJ'IMBaLLMM.
PazpaboTaH MeTOI MMHMMMI3ALUUM JIOTUYECKUX OGyHKLIUM, KakK O®l
aBTOMATU3MPYILMM HOpoLenypy HoucKa '"CKJeMBaonLMXCS cJlalaeMblX -—
MeTon KAPT KAPHO.
Kapra KapHO - 5TO Tabimula muMelasd S4YeVKM OJIS BCeX BO3MOXHBIX

MMHTEPMOB OQYHKUMM. MOXHO MNOCTPOMTL kapThl KapHOo mna byHKLMM,



MMHTEPMEl KOTOPHIX COIepxXaT OBa, Tpu ¥ 0o0Jiee IIepeMeHHHX (ODBUHO
He OoJjiee 5...6). CocTraBuM KapTy KapHO nya QyHKUMM 2-X INIE€PEMEHHEIX :

BooJsib BerHeﬁ I'PaHNM INPOCTAaBJIEHEI BO3MOXHBIE 3HaAWEHIMA

A A [IepeMEeHHOM A, BIOJIb JIEBOM OOKOBOM I'PaHU -

BO3MOXHEIE BHadeHUd IepeMeHHOM B. B kaxzoon

KJIIETKeEe MSOGpaanT OIVH U3 BO3MOXHBEIX MWMH—

B | AB | A*B TepMoB: AB, AB, AB, AB. ECIM KakoOM-TO U3

STVX MVMHTEPMOB B COBepmeHHOﬁ IOM3BIOHKTUBHOM HOpMaHbHOﬁ @opMe 3allnMcum
@yHKHMM InpmucyrcreyeT, TO B COOTBeTCTBmeeﬁ KJIETKE KapPTEI KapHo

craBuTrcag "1",ecnum HeT - TO "O".

CocTaBuM KapTh KapHO Ona QYHKUMM 3-X U 4-X I[I€pPEeMEeHHEBIX:

AB AB AB AB AB AB AB AB

C ABC| ABC| ABC| ABC CD |ABCD|ABCD|ABCD|ABCD

C ABC| ABC| ABC| ABC CD |ABCD|ABCD|ABCD|ABCD
CKJIeMBaHME OCYUECTBJISETCH MEXIY CD |[ABCD|ABCD|ABCD|ABCD
TeMy MMHTEepMaMM, KOTOpBEe 3alu- - |-- -]- - - - -
CD |[ABCD|ABCD|ABCD|ABCD

caHel B Bume "1" B cocemHUX KJIeT-—

Kax KapTe (IO BepTUKAJIM UM TOPpM3OHTaJM) . COCeIHMMM CUMTAalnTCH
KJIETKM KpPpamHeTo JIEBOTO M MNPaBOTO, BEPXHETO M HWXHETO PSOOB (MOXHO
IPEenCTaBUTh KapTy KaK pPasBepPTKy LUMUIMHIOPA) . JIBa MMHTEpMa,
Haxomgaummecsd B COCEeIHMX KJIeTKaxX MOXHO MNPpenCcTaBUMThE B BMIE OIOHOTO
JIOTUYECKOTO MNPOMB3BEIEHUS TEePEMEHHEIX, UMCJIO KOTOPHIX Ha OIOHY E€OMHUILY
MeHbBIIe, YeM B KaXJOM M3 COCEeIHMX MMHTEPMOB, IPUUYEM B NPOUBBEOSHUMU
ocTawnTca obume njsa Oo00OMX MMHTEPMOB COMHOXMTENM. Eciam cocenHMMU
oKaxyTcsa cpasy 4 MmHTepMa c¢ "1" TO Takyn TPYINY MOXHO BaMeHUTH
IpOU3BEOEHMEM II€PEMEHHEIX, UYMCJIO KOTOPHEIX MeHblle, 4YeM B KaXIOM

MMUHTEpMe, yXe Ha IOBa. YuumTeEBad, duro A + A +...+ A = A, OOHY



eIVHKLYy, M300paxamnlyld MUMHTEPM, MOXHO OOBENMHATH [Iapbl HECKOJIbBKO
pas.
Vlcnonpsysa MeTOon KapT KapHO MMHMMUBMPYEM PAaCCMOTPEHHYI B

npmMepe oQyHKUMO. EnomHMIla, M300paxamnmas MmHTepMmM ABC BXOOMT Ccpa-

AB AB AB AB 3y B IBa OOBeIMHeHUs, OOO3HaueHLEe
C 0 0 1 0 a um b. ObbemmHeHMEe a oTpaxaerT
al _
C 0 1 -1 0 "ckyneupaHue" mmHTepMmMOoB ABC m ABC
b —_ P
ABC + ABC = AB (C + C) = AB

oOBbeMHEeHVe b oTpaxaeT CcKJerpaHre MuMHTepMor ABC m ABC

ABC + ABC = BC (A + A) = BC

B pesysbTaTe NPOBENEHHBEIX ollepauun "CkjleupBaHMA" U3 Tpex MMUHTEPMOB,
BXOOAILMX B QYHKLUMIO M ABJIAKIMXCHA KOHBIOKLMEN Tpex I[IepeMeHHBIX,
ocTaJMCh JMlb cJjaraemele AB m BC.

Orcmoga: Y = AB + BC.



HJomamHee sBagmanme N2 no kypcy '"OnexkTpoumka m MIT".

PaspaboraTrh LUMOPOBOE YCTPOMCTBO Ha OCHOBe JIOOOI'O MMKPOIIpOolLeccopa,
BREINIOJIHAKLIIEe GQYyHKLUMIO, MMHMMM3MPOBAHHYK B IoMamHeM 3anaHum N1
(Bxiouasa NPMHLUMIMAJBHYIO CXEeMy M YIOPaBJAKUYD IpOoT'paMMy B KOIax
BEHIOPaHHOT'O MMKPOIIpolleccopa) .

[IPUMEP: 3anaHa B BuIe TabJiMLUE MCTMHHOCTM JIOTMUYecKasa OQyHKUMA Y Tpex
nepeMeHHEx X1,X2,X3.

X3 X2 x1 | v Y = X1 X2 X3 + X1 X2 X3 + X1 X2 X3 + X1 X2 X3 =

= X2 X3 + X1 X2

PP RPRP PR OO0 O0O
PP OORFrEFEP OO
PO ORFr OoORFr O
PO ook oK

IJIg BHIIIOJIHEHMA I[IOCTAaBJIEHHOM 3alaumu BeOpaH Mukponpoleccop KP580BM8OA.

DD1 DD2
CPU |A0 AQ| ROM|DO |—
(o)} C1 Al Al|2kX8|D1
o2 C2 A2 A2 D2
+5V A3 A3 D3
o A4 Ad D4
D5
R1 A5-A10 |D6
1k ] csl D7
DO
_Ii———-SR D1
D2
D3
HLD D4
INT D5
—— D6
D7
— DD7
WR Y
+5V RD 1DD4 .1 DO |RG|DO —
o — & o
L1 DO |RG|PSW7 DD5.2
R2 D1 DD4 .2 ——
1x D2 L— & o0— 1 o C
DD3 PSW6 OOE
RDY SYN C _[l
BM80| 00E —— DD6
—I:_l PSW4 1o , DD1-KP580BM80A
L | oOE |BD | DO DD2-K573P®2
DD5.1 T D1 DD3-K580MP82
| D2 DD4-K555JIA3
X1 DO D3 DD5-K555JIE1
X2 D1 D4 DD6-K580BA86
X3 D2 D5 DD7-K580MP82
D6
r——-D3TD7 D7

[Ilpumep noctTpoeHmsa MII — ycTpoMcTBa Ha ocHoBe MII KP580BMS80OA



PaccMoTpuM NOpMHUMOMAJIBHYID cxeMy MII - CHMCTEeME, pealms3ypnllel BalaHHYKo
GyHKUMIO OO yINpaBJIeHMEM COCTABJIEHHOM NPOTpPaMMEL (pHUC.) .

Cucrema InocTpoeHa Ha 06az3e LeHTpallbHOT'O mnpoueccopa DDl KP580BM80A,
CUHXPOHU3UPYEMOTO curHajlaMu &1 m $2 oT BHeWHEeIOo I'eHepaTopa. YIpaBJdollas
nporpaMMa comepxmurTcs B I[I3Y DD2. fAuewkm I[I3Y alpecylonTcs 10 WECTU MIIaIluM
JMHMAM WMHEL ajpeca MHUKpoIpoleccopa, 4YTo BIIOJIHE IOOCTATOYHO IJid BEOOPKMU
40 GauT nporpaMmel. BriOpaHHBEM B [I13Y OaWT oocCTyHnaeT B WMHY IJaHHBIX CUCTEMH,
oOpas30BaHHYK BHEUHEM MMHOM »HaHHEIX MII, BeIBOODaMM HaHHEX [I3Y DD2, perucTpOB
DD3 m DD7 m mmHHOTO dopmMmmpoBaTensa DD6.

BxXomHEIE CUIT'HAJE I[IOCTyHanT o JmHuMaM X1, X2, m X3 Ha BXOX MIMHHOTO
bopmMupoBaTesga DD6, obpa3zywoumero ¢ »sjemMeHToM DD4.2 nDopT BBOIA. BHEXOIHOMU
CUTHAJI IOoCTylnaeT Ha JMHMO Y C BeEXO»ma permucrtpa DD7, obpal3yomero c
syjeMeHTaMu DD5 nmopT BEBOZIA.

B Hauajsie kaxIoro LUMKJIa Ha WMHY IOaHHBIX MII BEIBOOUTCH  CJIOBO COCTOAHMA
opolueccopa. B paccMaTpMBaeMoOM CUCTEMe MCIOJIbB3yeTCsa TOJbKO 3 paspdnma PSW
- pas3ps4an, uvHbOOpMUMpPYILMM O Haudajle LMKJa BHBOIA JaHHEIX B IIOPT BHBOIA
(PSW4), paspazn, uHbopMMpyOUMM © BBOINE M3 HOpTa BBOZa (PSW6) u paspsan,
MHOOPMMP YWY o) UTEeHUU IaMAaATU (PSW7) . 3HaueHud DTUX paspAanos
3aNUCHBAKTCSA B PEeIrUMCTP CJIOBa COCTOSHMSA Ha OCHOBEe permcTpa-s3auelxku DD3.
3anmMchk CHHXPOHUBUpyeTcsa curHajgoM SYN (CUMHXPO). 3STm CHUIHAJE [IO3BOJISKT
OTJIMYaTh LMKJBE OOpalleHMsa K IIaMATM OT LMKJIOB OOpalleHrsa K IopTaM BBoOIa -
BEIBOIA . I[lpM BHIIOJHEHMM [OIPOLECCOPOM LMKJIa UYTeHMS DaMaTu B pas3psan PSWY
3anMcHBaeTCda JoIrudyeckas 1, B OCTajibHEE paspanOel - HyJIeBHEe 3HAa4YeHUS.
CurHan PSW7 mnocTymnaeT Ha BXOH JIOTMUYeCKOT'O »ajieMeHTa DD4.1. Ha BTOpOM BXOX
nonaercsa curxHajn RC, wmHOoOpMMpyKHILEM O TOM, YTO [IPOLECCOP CUMTHIBAET CUI'HAJIEL
C WMHBE JaHHEX. CHMI'HaJ C BHEXOOa DSTOTO 3JIeMeHTa I[nomaeTca Ha Bxonm CS
MUKpoOcxembl [13Y. EIMHMUHBIM CcuTHaJ] Ha CS NepeBOIMT JIMHMM OaHHHX [I13Y B 2z -
cocTosgHMe. IlpM aKTUBHOM eIMHMUHOM cCUTHajle RC Ha Beixome DD4.1 nosaBisgeTcs
ypoBeHb Jormueckoro 0, Z - COCTOsSHME CHMMaAeTCsa M OalT IaHHBIX [IOCTYyIaeT
n3 [I3Y B MII.

B mnpollecce BHIIOJHEHMS LMKJIa UYTeHUsS wm3 noprta IN (port) B paspsdane
PSW6 mnogasaserca 1. Ilpu axTMBHOM cuIHase RC Ha BeIXOOe »5JyeMeHTa DD4.2
noasusgeTrcsa Jor. 0, KOTOPBM MNEepeBOIMT WMHHEM QopMMpoBaTesb DD6 B pexuMm
nepenauy uHbopMalLUMM C BXOOHEIX JuHMM X1, X2 n X3 Ha YeTHpe MIanlMx
paspAana WUMHEL JAHHEIX.

B mnpouecce BHIOJHEeHMA LMKJa 3anmucu B nopt OUT (port) B pa3pame PSW4

nosaensercsa 1. IIpu aKTUBHOM HYJIEBOM cuI'Hajle TR Ha BHXOOe 2JjeMeHTa DD5.2



nogejsgercsa Jor. 1, kKoTopas HnepepomuT permcTp DD7 B pexmuMm BalucCHU
nHdopMalLMM C WMHE »OaHHBIX. BurT DO C WMHEL HOAHHBIX I[IOCTYyIaeT Ha BHXOIHYIO
IMHMI Y M COXPaHsgeTCsa Ha HeM OO CcJenyolero LMKJa BEBOIA.

Taxk Kak B paccMaTpMBaeMOM YCTPOMCTBE MCIOJb3yeTCHd TOJIBKO OINMH I10PT
BBOIA M OIOMH IIOPT BEHBOIA, BHOOPKA MX IO ajgpecaM He TpebyeTcsa M, [HO3TOMY
B NpoTrpaMMe alpeca NOPTOB MOTYT OBITH JIOOEIMU.

EIVMHMYHEL CUTHaJ SR OpoM3BOOUT COPOC MMKPOIpOoleccopa B MCXOIOHOe
cocTosaHMe. B »2TOM CciaydYae B 2 CUETUMK KOMaHn sanmceeaetrcsa 0, T.E.

HauMHaeTCs BHIIOJIHEHMe NOporpaMMe Cc azmpeca 0000H.

BXOomOHEIE CHMI'HAJIBEL GY,HGM CUMTEIBATbE Yepe3 IIO0pT BBOOA
c azmpecoMm 00H

0 0 0 0 0 X3 X2| X1

BEIXOIIHEIE CUI'HAJIB 6y)1eM BEIBOIMTBL dYepe3s II0OPpT BEIBOIOA
c azmpecoMm 01H

0 0 0 0 0 0 0 Y

HemicrBue onepaTop KOOI MT

1. BarpysmuThb IOaHHHE M3 noprta BBoma B A IN 00H D8 00 10

2. COXpaHMUTL CJIOBO HAHHEIX B per. E MOV E,A SF 5

3. Bupmenurs X3: (A) AND 00000100 ANI 0O4H E6 04 7

(OBbrymaoTCa BCe pasl3psane, KpoMme 2)

4. Cmeur (A) BIOparBoO RRC OF 4

5. CoBur (A) BIOPaBoO RRC OF 4

6. CoxpaHuUThr X3 B per. B: B <- (A4) MOV B, A 47 5

7. BOCCTAHOBMUTL CJIOBO JAHHBEIX B A MOV A, E 7B 5

8. BrimenmTes X2: (A) AND 00000010 ANI 02H Eo 02 7

(OBbrynaTCAa BCe paspamnrl, Kpome 1)

9. CmBur (A) BIOpPaBO RRC OF 4
10. CoxpaHuth X2 B per. C: C <= (A) MOV C,A 4F 5
11. BoCCTaHOBUTL CJIOBO HOAHHEIX B A MOV A, E 7B 5
12. BeimesimTes X1: (A) AND 00000001 ANI O01H Eo 01 7

(OBbnynsawTcsa BCce pazpsanw, kpome ()
13. TlpomszBenmenme X1 X2: (A)/\(C) ANA C Al 4

14. CoxpaHutrh X1 X2 B per. D: D <- (A) MOV D, A 57 5



15. IlomMecTuTsr X3 B A: A <- (B) MOV A,B 78 5

16. MuBepcusa X3: (A) CMA 2F 4
17. CoxpaHuTb X3 B per. B: B <- (A) MOV B, A 47 5
18. IloMmMecTuTsr X2 B A: A <- (C) MOV A, C 79 5
19. MuBepcusa X2: (K) CMA 2F 4
20. Npouseemenve X2 X3: (A)/\ (B) ANA B A0 4
21. Cymma X1 X2 + X2 X3: Y = (A)\/ (D) ORA D B2 4
22. BeiBOm Y B mopT BHBOIA:PORT <- (A) OUT 01H D3 01 10
23. lleperTu Ha HaYaJio NPOI'PaMME JMP 0000H C3 00 00 10

UTOTO 128

[lp TakToBOM uYWacToTe 2 Ml OIMTENBHOCTL ONHOTO MAWIMHHOTO TakKTa
0,5 MKC, CJemoBaTeJIbHO IporpaMMma OyIOeT BHIIOJHATLCS 64 MKC.
[Mpommeka II3Y

Anpec Komel xoMaHI

00 D8 00 5F E6 04 OF OF 47 7B E6 02 OF 4F 7B E6 01
10 Al 57 78 2 47 79 2F A0 B2 D3 01 C3 00 00 FF FF



[IPUMEP: 3amaHa B BUIe TabOaMUBE MCTMHHOCTM JioTMUYecKasa QyHKUIMS Y
Tpex IepeMeHHBIX x1,x2,x3.

x3 x2 x1 Y B pesynbTaTe MMHMMMBALUMM IIOJIydeHa CcJenyolas
byHKLIMSA :

%2 x3 + x1 x2

PR PP OOOO
PR OORKrEFE OO
P OoOoORroOr or o
RPoOoOooror K

IJisa BEIIIOJIHEHMA IIOCTAaBJIEHHOM 3aXadulM BHOPaH MUKPOKOHTPOJJIEP
PIC16F84A.
[lpmHuMnMasibHad cxema comepxmuT cam MK, nens TakTMpOBaHMA Ha OCHOBE
KBapLEeBOTO pes3s0oHaTopa M Lelb cbpoca.
DD1
z1

MC RAQ —

H I— 0SC1l RAlb— Y Brixon
OSC?2 RA2 — X1
RA3 b— X2 Bxonmer

RA4 b— X3
+5Vo

RBO —
R1 RB1 (—
1x RB2 —
RB3
RB4 I—
_Ii————MCLR RB5 —

RB6 —
RB7 I—

vdd VSS-——1

IOiigs obMeHa OaHHBIMY MCIIOJIB3YyEeTCs IIOPT BBOIA/BEHIBOIA RA.
Crnoro kxoHOuUrypauum MK BETIAOUT CAeOyRIMM OOpaz30M:

+5Vo

___CONFIG _CP OFF & WDT OFF & PWRTE ON & XT OSC
_CP OFF — OTKJIUaeTCd BRalMTa IaMaTM OT UTEeHUI;
_WDT OFF - oTkjnuaeTcsa CTOPOXEBOMW TauMep;

_PWRTE ON - BkJOUaeTCd TarMep 3anepxku cOpoca MK mocrie momaum
IIMTaHWMA,
_XT 0OSC - TaKTUPOBAHME OT KBaApPLEBROI'O pesoHaTopa.



[[porpaMMa BBOIMUT TPM CUTHAaJa uepes nopt A (x1-RA4, x2-RA3, x3-RA2),
BHUMCIIAET QYyHKLUMIO TPeX JIOIMYECKMX IIePEMEHHEBIX

y="x1"x2+x2x3 ¥ BHBOOUT pe3yJbTaT B nopT A (y-RAl).

CrnenmoBaTesibHO, QopMaT IopTa CJlenyoumi:

RA7 RAG6 RAS RA4 RA3 RA2 RA1 RAOQ
OTCcyTCcTBYOT, umMTanTcsa kak 0 X3 X2 | X1 | Y 0
HenicTBUE Komanzma Anpec B Kon Bpema
naMsaTu KOMAaHTIE! | BEIIOJI
nporpamMm HEeHUs
-—--- JHMULMaJIM3alMsa KOHTpoJulepa ———-—
yCcTaHaBJIuBaeTca OaHK namMaTtu 1 bcf STATUS,RP1L 0000 1303 1
bsf STATUS, RPO 0001 1683 1
HacTpoMka mnopra A: RA4, RA3, RA2 - movlw 0x1C 0002 301C 1
Ha BBOm, RA1l, RAO - Ha BHBOI movwf TRISA 0003 0085 1
Hacrpomrka nopta B: BCe JIMHMM Ha movlw OxFEF 0004 30FF 1
BBOL, movwf TRISB 0005 0086 1
BO3BpaT B OaHk 0 bcf STATUS, RPO 0006 1283 1
———— OCHOBHOM MCHIOJIHUTEJIbHBIM LUK ————

————— nojiyyaeM KOMOMHAUMIO [NEePEeMEeHHBIX M pacKjaIblBaeM MX I10 Pa3HEM PerucTpaM —-—--
UTeHMe HOaHHEIX M3 noprta A B W movf PORTA, O 0007 0805 1
CoxpaHeHue B sdelke O0x0OF movwf OxOF 0008 008F 1
HajoxeHue macku 00000100 - andlw 0x04 0009 3904 1
BBHIOEJIEHMEe X1
CoxpaHeHre x1 B guelke 0x0E movwf OxOE 000A 008E 1
BOCCTAHOBJIEHME MCXOIHBEIX HOAaHHHX B W movf O0xO0F, O 000B 1
HaJsioxeHue Mackm 00001000 - andlw 0x08 000C 3908 1
BBHIOEJIEHME X2
coxpaHeHue x2 B gueykxe 0x0D movwf 0xO0D 000D 008D 1
CIBUT X2 BIpaBO-BbpaBHMBaHME C X1 rrf 0x0D, 1 000E 0C8D 1
BOCCTAaHOBJIEHME MCXOIHEIX HOaHHEX B W movf O0xO0F, O 000F 080F 1
HajioxeHue Mackm 00010000 - andlw 0x10 0010 3910 1
BHIOEJIEHME X3
CoxpaHeHue x3 B suerke 0x0C movwf 0x0C 0011 008C
CIBUT X3 BIOPaBO rrf 0x0C, 1 0012 0Cc8C 1
CIBUT X3 BIpaBO-BHPaBHMBaHME C X1 rrf 0x0C, 1 0013 0csc 1

—-——— BHUMCJIEHME OQYHKLUUU ———-—

MHBepCcUsa x3 comf 0x0C, 1 0014 098C 1
MHBEpCUs X2 C COxXpaHeHMeM B W comf 0x0D, O 0015 090D 1
JOTHMYeCcKoe yMHOXeHre "“"x2°x3 C andwf 0x0C, 1 0016 058C 1
coxpaHeHreM B 0x0C
KONMpoBaHMe x2 B W movf 0x0D, O 0017 080D 1
JoTUYeCcKoe yMHOXeHMre X1X2 C andwf OxO0E, O 0018 050E 1
coxpaHeHueM B W
JormMyeckas cymMa “x2°x3+ x1x2 c iorwf 0x0C, 1 0019 048C 1
coxpaHeHueM B 0x0C - PE3YJIBTAT
CIBUT BIPaBO — BHPABHMBAHUE C Y rrf 0x0C, 1 001A 0cs8cC 1
HajoxeHmue mackm 00000010 - movlw 0x02 001B 3002 1
BHIIEJIEHME Yy IE€Pen BHBOIOM B IOPT andwf 0x0C, 1 001C 058C 1

—-——- BBIBOJ pPe3yJibTaTa B [IOPT NO aJITOPUTMy "dTeHMe - Mogmdmkauus — 3alouCb ———-—
UTEeHMEe COIEPXMMOTO MNopTa A movf PORTA, O 001D 0805 1
obuynenve Oura 01 B OGamnre, andlw OxFD 001E 39FD 1
CUMTAHHOM M3 IIOpTa
ycraHoeka y B O6ur 01 c coxpaH. B W iorwf 0x0C, O 001F 040C 1
Beleon B HOPT A movwf PORTA 0020 0085 1
BozBpaT Ha Ha4vaJyJo LMUKJIA goto 0x0007 0021 2807 2

JToro 28 MauWMHHEIX LUMKJIOB, T.e. IIPM TaKTOBOM uacToTe 4 MI'Ll BpeMs BHIIOJIHEHUSA OCHOBHOIO
MCIIOJIHUTEJIbHOTO LMKJIa 28 MKC, KOI NpoI'paMMbl 3aHA) 34 duelMky HaMaTH Opor'paMMm U
MCIIOJIbL30BAHE 4 duerKku namMaTu OaHHbex (03Y) .



[locyie nomaum HaOpsSXeHMS NOUTAHUS YCTPOMCTRBO HauMHaeT paboTaTb U
BREIIIOJIHAETCHA IporpaMMma, 3alMcaHHas B [IaMATh NpOoTpaMM, HauMHasg C ajpeca

0x0000. C ampeca 0x0004 MoxeT HauMHATBCA NOONpoTrpaMMa oOOpaboTKMU
npepelBaHMsa. Tak KakK OIMCEBaeMOe YCTPOMCTBO He MCIOJb3YyeT TEeXHOJIOIMIO
NpepLBaHMii, 3Ta OCOOEHHOCTb HE YUMTHIBAETCH.

BHauajie NPOMCXOIUT HAaBHAUEHME PEeXVMOB padoTh MOPTOB BBOIA/BHBOIA —
onpeleJieHMe HallpaBJIEHMA Hepenaur MHOOpMaLMM. OTa NPOoLenypa BEHIIOJHAETCS
€IOVHOXIEl 3a BeCb CeaHC paboTel. OOpaboTkKa HOaHHEIX IPOUCXOOUT B OECKOHEUHOM
uukJe. Beckp LUMKI MOXHO YCJOBHO Pa3OeJMTh HA TPM YacTM: BBOI MHOOpMaALUM U
ee oOpaboTKa; BHUMCIIEHME JIOTMUECKOM OYyHKLUMM,; BEBOL pel3yJjibTaTa M BO3BPAT
Ha HaudaJio LMKJa.

JIMCTUHT NporpaMMel [IPUBENEH B IIPUJIOXESHUN .

[IPUIJIOXEHVE
,-**********************************************************************
; Filename: example dz-pic.asm
; [lporpamMmMa BBOIMT TPM CHUTHajla depes nopT A (x1-RA2, x2-RA3, x3-RA4),
; BHUMCIISAET OGYHKLUMIO TPeX JIOTMUYECKMX [I€PEeMEHHHX Yy M BEBOOUT PEe3yJIbTaT

; B nopT A (y-RAl) B npsaMoMm Bune
ehkAhkhk kA Ak kA hhAhA kA hhhkrhkhkhAhhkhkhrhhkhAhhkhkhhkhhhhkhkhhkhhhhkhkhrhkhkhhkhhkrhkkhkhrrkhkhkhrhkkhhxrkhkxxk
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list p=16F84A ;
#include <pl6F84a.inc> :

list directive to define processor
processor specific variable definitions
__CONFIG _CP OFF & WDT OFF & PWRTE ON & XT OSC

;*x*x%x% VARIABLE DEFINITIONS

varl EQU 0x0C ; x1
var2 EQU 0x0D ; X2 — BXOZIHHE II€pEeMeHHEBe
var3 EQU 0x0E ; x3
datainp EQU 0x0F
dl EQU 0x10
d2 EQU 0x11
;**********************************************************************
ORG 0x000 ; processor reset vector
bcf STATUS,RP1 ; ycTaHaBJIMBAEM
bsf STATUS,RPO ; 6aHk nmamMsaTtwm 1
movlw 0x1cC ; yhopasJjdpllee CJOBO IOJd noptTa A
movwf TRISA ; RA4, RA3, RA2 - Ha BBOI, RAl, RAO - Ha BHBOI
movlw OxFF ; yhopaBJidpllee CJOBO IOJid HopTa B
movwf TRISB ; BCe Ha BBOI
bcf STATUS,RPO ; Bo3BpamaemMcsa B Oank 0

; [puBeTIMBO MUTHEM MHOMKATOPOM Ha PORTA[O] m ocTaBMM e€T0 BKJIOUEHHBIM -
; — He oOsas3aTeJsIbHHI, CEPBMCHBEIN QparMeHT HNPOTPaMMH,
; MHIMLMPYOLMY paboTOCIOCOOHOCTE YyCTPOMCTBA

movlw Oxff

movwft PORTA ; TIOT'acuiim

call del 100 ; nmomoxmanm 100 mc
call del 100 ; nmomoxmanu 100 mc
movlw 0x00

movwft PORTA ; Baxrim

call del 100 ; nmomoxmanu 100 mc
call del 100 ; nmomoxmanu 100 mc
movlw Oxff

movwf PORTA ; TmoTracuim

call del 100 ; nmomoxmanu 100 mc
call del 100 ; momoxmanu 100 mc
movliw 0x00

movwft PORTA ; Baxiim

y="xX2"x3+x1x2



; - HoJlydyaeM KOMOMHALMI0 [IEPEMEHHEIX ¥ pacKJjalblBaeM MX 10 PAas3HBEIM perucTpam
; X X X x3 x2 x1 y O

dopmaT nopra A

start movE PORTA, w ; dMTaeM JaHHBEIe U3 rnopra A
movwf datainp ; COxXpaHsaeM
andlw 0x04 ; HakjgameiBaemM wMacky 00000100 - Bremesnsem x1
movwf varl ; coxpaHsgeM B varl
movf datainp, ; BOCCTaHaBJIMBaAeM MCXOIHBE IaHHBIE B aKKyMyJIATOP
andlw 0x08 ; HakjyaneiBaemM wMacky 00001000 - BremenseM x2
movwf var?2 ; CoxpaHseM B var?2
rrf var2, f ; CIOBUT X2 BIIPABO - BHpPaBHMBaeM C x1
movf datainp, ; BOCCTAHABJMBAEM MCXOIHBIE INAHHEIE B aKKyMYyJIATOP
andlw 0x10 ; HakjganmeiBaemM wMacky 00010000 - BreimenseM x3
movwf var3 ; coxpaHseM B var3
rrf var3, f ; CcOBUT X3 BIIPaABO
rrf var3, f ; CIOBUT X3 BIIPABO - BHpPaBHMBaeM C x1

;o ommm BEUMCIIAEM QYHKUMIO ———————————————————————————————
comf var3, f ; UHBEPTHUPYEM X3 C COXpaHeHMeM B var3
comf var2, w ; UMHBEPTHUPYEM X2 C COXPaHeHMeM B akKKyMyJiaTope
andwf var3, f ; "x2"x3 Cc coxpaHeHueM B var3
movf var2, w ; X2 - B aKKyMyJATOp
andwf varl, w ; x1x2 C coxpaHeHMEM B akKKyMyJIgaTope
iorwf var3, f ; "x27x3+x1x2 c coxpaHeHueM B var3 - PE3VIIBTAT
rrf var3, f ; CIOBUT' BNpPaBO - BHPAaBHMBAaeM C Yy C COXpaHeHueM B var3
movlw 0x02 ; HakJlageiBaem Macky 00000010 -
andwf var3, f ; — UYMCTHUM pesyJbTaT IIepeX BEBOIOM B IIOPT

; o————= BEIBOIMM PE3yJILTAT B NOPT IO ajJl'oOpMTMy "uTeHue - MoOOuMdMKaAUMS - 3aNUChL ——
movf PORTA, w ; 4YMTaeM JaHHEEe M3 rnopra A
andlw 0xXFD ; OobHyJysgeM OuT 1 B OaNTe, CUMTAHHOM M3 IOpTa
iorwf var3, w ; YyCTaHaBJMBaeM y
movwt PORTA ; BHIBOOVM B IIOPT
goto start ; BauuMKIMBaeM NIpOTpaMmy

e MToro 28 MamMHHEIX LMKJIOB, T.e. IPM TAaKTOBOM uyacToTe 4 MI'LL BpeMs BHIIOJIHEHUS

umMKJa 28 MKC.

; HNommporpamma - 3azepxka 100 Mmc
; I[epemennwle: dl u d2

del 100 movlw
movwf

d100_2 movlw
movwf
nop
nop

d100_ 1 nop
decfsz
goto
nop
decfsz
goto
return

;o end of DEL 100

end

0x66
d2
0xF9
dl

di, f
d100 1

dz, f
d100 2

’

directive 'end of program'



