MHHHCTEPCTBO OBPAZOBAHMS M HAYKH POCCHUCKON OEJIEPALTHH
@EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE
YUPEXIEHHE BBICHIETO [TPODECCHOHAIIBHOI'O OBPA3OBAHKA
«JOHCKOH TOCYIAPCTBEHHLIH TEXHHUECKHMHA YHHBEPCHTET

Kadenpa “ArroMarizanisa MPOH3BOACTBEHHEIX TIPOIIECCOB”

HCCIEJTOBAHHUE BhIYUCJIUTEJIBHBIX
BO3MOXKHOCTEM
MHUKPOKOHTPOJLJIEPOB MK51

METOHWIECKHE YKAZAHUA
x nadopaTtopHoOil paboTe

o Kypey
«MUKPOTIPOIIECCOPH 1 MUKPOKOHTPOIIEPH B CHCTEMAX YIIPABISH»
(«OCHOBEL MHKPOIIPOLIECCOPHOH TEXHHKITY)

Poctor-na-Hony 2013



Cocrapurent: gorent B .M. Tumodeen

HcenenopaHne BEITHCIHTENBLHEIX BO3MOXKHOCTEH MHKPOKOHTpoIepos MEKS] -

- METOOMUECKHE YKa3aHWA K TaboparopHoit padoTe 1Mo kypey «MHKpOKOHTPOIIEPE 1
MHKPOTPOIECCOPHL B cucTemMax yrparnenusy. JITY, Poctos v/, 2013, 8 c.

IlpueeneHt! cocTar apHpMeTHIeCKIX KOMAHI MIKPOKOHTPOTIIEPOR ceMelicTRa
MCS-51, 1x pasmMep M 2aTpaTH BpeMeHH Ha BHIIONHeHNe. J{aHH peKoMeHIAINH 110 HX
MpHUMEHeHWIO W QopMe TIpe/ICTABIeHHA, MeTOAWKa HCCIeIOBAHNA MOBEeHMS
MHKPOTIPOIIeCccopa MIpH BEIMOTHEHHH KOMaHI, 3aQaHHA A7 PaboThl, CITHCOK THTePaTypEL

Metommeckne yKazaHIA NpeqHazHAIEHEL I3 CTYIEHTOR OTHOTO M 330YHOID
OTAeNIe It 1o cTleHaibiocTaM 220401, 220701, 220301 u 220201.

Tleuaraetcsa 1o pelleHIIO MeTONHISCKOM KOMUCCHH (QaKyILTeTa
“Apromarmzalis, MexarpoHuKka U YTparieHue”.

Hayuueiit pegaxtop K.TH., npodeccop M A Cemro
Pernemsenr K.T.H., fo1eHT AJl. JIyKbsaHOoB

© Haparenvckuii nenrp JI'TY, 2013,



Iesb padorhi:
1. 3akperneHue TEOpPETHISCKUX 3HAHMH 0 cucTeMe KomaHg MKS1.
2. IIpuBUTHE HABBIKOB paboThl ¢ BHIUMCIHTENLHON TeXHUKOH Ha Gaze MIL
3. Hccnenoranne pozMoxHOCcTe MK Ipy BEIONTHEHHH KOMAHT,

MarepuanbHoe oGecrieueHue:
1. JTaBoparopHsiit crenp pus ucenenopannsa MK cemelicrea MCS-51.
2. II5BMIBMPC.
3. Tlporpammer - x8051 exe, Link.exe, Stend51.exe, FD51.exe u ap.

Bonpock! anst caMocToATe/ILHOH MpopadoTKH HAKAHYHE 3AHATHA:
1. CrpykTypa ¥ OCHOBHBIE XAPAKTEPUCTHK M GazoBoi momenn MES].
2. KomaHnzbl IepechlIKM JaHHBIX B cucTeMe KoMana MKS1.
3. KomaHzas apudmMeTHIecKHX TeHCTEHH B cHcTeMe Komana MEKS1.

Bonipockl A5 IpOBEPKH FOTOBHOCTH K 3AHSITHIO:
1. To xaxmM Tiprr3HaKaM Kmaccudrmpyiores koMmarasl MK ceprmr MCS-517
2. Kaxwe KoMaHIbl OTHOCATCS K apUPMeTHISCKIM?
3. Kaxue 13 KOMaH/ He HM3MEHSIOT COCTOSHHE PETHCTPa MPH3HAKOR?
4. Kaxne Brl 3HaeTe AeyXOalTHES aprhMeTHISCKHe KOMAHIE?

OBIIHE ITOJOXKEHIA

OcobeHHOCTE KOMaHI, ofecleuNBaloIniX BHIIONHeHNe apHdpMeTHIecKHX
JieficTRrH B MUKpOKOHTpOILIepax cemeiictea MCS51 (MKS1), B cpagHeHMM ¢ paHee
M3yUeHHBIMH CHCTeMaMI KOMAHJT COCTOHT B hopMe 3aImicH ONePaHIOR H HCIIONB3YEMEIX
CTIoco00R azipecalliii.

B cucrema xomang MKS1 Bee apudmernueckire KOMaHAB UMEIOT JBA SIBHO
OTIHCAHHEIX B COOTBETCTBYIOMNX MHEMOHHKaX OMNepaHAa, B OTIMIHE OT KOMaHZ 1A
MHKpoIpoleccopa, HanpuMep K1821BMSS5A, B KoTopoM OOMH W3 ONIEePaHIOR
(axkkyMymsiTop) He GBI yKa3aH ABHO, a WCTIONB30BATCA 110 YMOTIAHHH.

Ecnn B 3ToM MHKpOIIpOIeCCcOpe pe3yIbTaT ONlepallii Beela IoMeInancs B
perricTp A, To B MKS51 pesynsTar moMeniaeTcs B epBHIH ollepaHy Aake eCIH 3To dueiika
namath, Hanpumep INC 12H.

Bee xoMaHAH BEHIUHTAHNA YUWTHRAIOT Quar zaema (MepeHoca). MHEMOHHKH
KomMaHa BEMUTAHWA 411 MKS] B oTImdne oT KOMaHA NI MHKPOIPOIIECCOPOB CPenH
KOTOPHIX OBITH KOMaHZBI 3TOT (ar He YUWTHBaBIIHWe Termeph nmenT Braa SUBB.
Hanpunep:

SUBB AB,

Torma Kak At KP580BMS0A Morma OLITH KoMaHIa

SUB AB

Hamennnack 3amich OTepaHIoR A8 KOMAH/ ¢ HEMOCPEACTBEHHOH W KOCBEHHOT
anpecarmeil

Tetreps Amst HeMOCPEACTBEHHOH aipecalliy BBeJieH OTTHIHTENLHEIH TPH3HAK -
#, a i KOCBeHHOH — (@)



MueMoHNKH aprdMeTHISCKIX KOMAHN, Pa3MepH] H BpeMeHHEIe 3aTpaTh (B TaKTaxX
W IMKJIAX) HA WX BHITOTHeHHe TIpMBeaeHsl B Tabnure 1. Eciy cuuTars, 9To TAKTORAs
YACTOTA HA KOTOPOH padoTaeT MUKPOKOHTpOIUIED BEIGpana papnoi 12 MI'm, To HeTpyHO
TIOZICUUTATE BPEMSL, 3aTpavrBacMoe MAKPOKOHTPOIIIEPOM, Ha BHITIOTHEHHE TOH HITH HHOH
KOMaHIHL, a CIEA0BaTeNbHO, W IIPOTPaMMEL.

KoMaHOL BEHIUHTAHHA B KadecTBe MEpBOIO ONEpaHOa BCEINa MCIIONLIYET
AKKYMYIIATOD, MO3TOMY TIepesl BRITIONHEHREM KOMAH/E! cleyeT COAepKIMOe OHOTO
113 PETHCTPOR (AueHKkH aMATH) IIepeclarh B aKKyMyIATOp.

Tatnuna 1 - Apudmerndeckue komanas MK cepumn MCS-51

Muemonnka | OmepaHabl Hou:80 I[HHUHa’ Cxema BBITTOTHEHH T
MUKIOB| OaHlT
ADD ARr 1 1 {A)<=(A)+Rr)
Adir 1 2 {A)<=(A)+(dir)
A @Rr 1 1 (A)<=(A)+{(Rr))
A #data 1 2 {A)y==(A)+(data)
ADDC ARr 1 1 {A)<=(A)+R0)+C)
A dir 1 2 {A)==(A)+(din+(C)
A @Rr 1 1 {A)<=(A)+((Rr)+(C)
A #data 1 2 {A)<=(A)+H{data)+(C)
SUBB ARr 1 1 {A)<=(A)-(Rr)-(C)
A dir 1 2 {A)<=(A)-(dirn-(C)
A @Rr 1 1 |(A)<=(A)-((R1))-(C)
A #data 1 2 {A)y<=(A)-(data)-(C)
INC A 1 1 {A)==(A)+1
Rr 1 1 {A)=(Rr)+1
dir 1 2 {A)y==(dir)+1
@Rr 1 1 {A)<=((Rr))+1
DPTR 2 1 (DPTR)<=(DPTR}+1
DEC A 1 (A)<=(A)-1
Rr 1 {A)<=(Rr)-1
dir 1 2 (A)<=(dir)-1
@Rr 1 {A)y=({Rr))-1
MUL AB 4 1 {AY(B), (B)<=15-8
{A)==7-0
DIV AB 4 1 (AY(B), (B)<=15-8
(A)==7-0

Pesynerar primonHeHnA Keuxnoit apudMeTieckoll KoMaHIE BCEIIa BIIIHIE HA
COCTOAHWE PA3PSHIOR PETHCTpa TPH3HAKOR (qUIaro). YueT NpH3HAKOB YCIOBHI MOWET GBITH
TIONE3eH TPH BEITIONHEHHH apH(pMETHISCKIX ASHCTBHI Hal MHOTOOAHTHEIMH THCIAMI, TIPH
BEITIONHEHI BEMHCIEHIE TTOBBIIEHHOM TOTHOCTH, TIPH ONEpalliax ¢ OTPHIETeNEHEIMI
umcnamit. GnarZ, (vysh) v CY (TeperoNHeHHsT) YACTO HCTIONMBAYIOT LTS KOHTPOIISE 38 COCTOSIHHEM
AKKYMYTLATOPA.
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@maru (Grrrer) yenoswit: C - ieperoc; P - mapureT (MeTHOCTE), AC - BCIOMOTATETbHEIH
neperoc, OV — dutar neperonsenyst (oTepy 3Haka).. Hem duiar yeraHoB—JIeH, 5T0 03HAYEET,
YTO €10 coflepikumMoe pasHo 1, uHade ono Gyet pagHo O (dinar cGpoirien).

OTpunarenbHble YHCTa B MHKPOTIPOIECCOPHOH TEXHWKE TPECTABIIOTC B
JOTIONHITEIE "HOM Kome. [IpencTapneHHe mice B JOMOMHHTENEHOM Kofle TIO3BOIIIeT Aei CTBHe
BEITHTaHNWA 3aMEHHTH JelficTBHeM CIOXKEHHA, UTO YIIPOMIAeT alllapaTHYIOo dacThb.
JlOTIONHATENEHE KO TIONOKHTENEHOTO YHCTa 110 ONPEASIeHHIO PABEH CaMOMY THCITY.
JOTONMHHTeNEHEE KOl OTPHIATENIEHOID THeTa (hopMIpYeTcs ceIyIomm obpaseM:

1) xaxmprii 6WT UicTa HHBEPTHPYETCS,

2)  KcamoMy MMy PA3psYLy TIOMYUHBITErOC UHCIA TPHCARTISIETCST 1, HTHOPHYST
BOZMOKHEIH MepeHoC 113 CTapIIero paspsana.

TIprnep: TlomytHTE DONOTHITENEHEIN KO JeCATHIHOTO THcta -10.

TIpsvio kom ABOMYHO-IECATHYHOTO yrca 10:

00001010

WneepTipyen KaiIEI GHT 1 TOTYTIM:

1111 0101,
TeepE IPHOARMM K MIaATIEMY paspamy 1:
11110101
+ 1
1111 0110=F6H.

Otcroga BHAHO, YTO AOTIONHHUTENEHEN Kof urcta 10 pagen FOH (otmerim, ato
CENIEMOM GMT - GHT 3HAKA - YCTAHORIEH B 1; 5T0 TPHIHAK OTPHIETEIBHOTO yHcna). Takum
o0pazoM, TIpH BEUNTAHHH ONHOTO UHCNA M3 APYIOTO BEIUHTAEMOE INPEACTABIAIOT B
JOTIONHHTETBHOM KOZle H MPHOARIOT K YMEHBIIASMOMY,

SATAHITA U TTIOPAIOK X BEIHIOJTHEHITA

3apanue Ne 1
Heenenorare niopegenne MKS51 mpu BrinonHeHnn apudMeTHIECKHX KOMAH]T,

A IeT0 COCTABUTE IIPOTPAMMY, TORBOLIONIYED 3aTPYEUTE B PETHCTPEL M ATeiiKH TaMATH
3HAYCHWA JJAHHBIX B COOTBETCTBHH ¢ TAOMHIIEH 2, a TaAK¥e BRITTOTHNTE Psi/] BRIAUCIEHHH
B IIOCNIEIOBATEILHOCTH, 3aJaHHol Tabnuiei 3.

Tabmmia 2 — BapiaHTH 3a0anuil K 2agamimo 2

Bap | A RO | R1 | RZ [ R3 | R4 | R5 | Yucno

MO [ M1 | MZ | M3 | M4 | M5 | (DATA)
1 AZ 2 5 97 | 81 | 35 | 27 19
2 Dl 3 5 92 [ 82 | 23 | 27 64
3 B3 4 5 85 | 83 | 45 [ 27 58
4 C5 3 5 94 | 84 | 51 | 27 47
5 AS 4 b 93 [ 85 | 24 | 27 83
6 B4 1 5 96 | 86 | 37 [ 27 67
7 | A3 3 5 83 | 87 | 42 | 27 58
8 D6 2 5 85 | 88 | 28 | 27 74
9 E2 4 5 87 [ 89 | 39 [ 27 82
10 | B7 1 5 82 | 90 | 53 [ 27 91




3neck Rx - ogun w3 perrctpor RO-R7,

Mx - agpec suelKy maMsaTH

X - HOMEp PerucTpa MIH sueliki namMsiTh (OTpeesieTcst st KawmIoro
BapHaHTa COIMAacHo Tabnuie 2).

Tatnuna 3— [MocnenoBarenbHOCTE apudMeTHUSCKHX AeHcTRIH

Ne Komanma Ne Komanma
1|ADD A R2 14|/INC R2
2|ADDC AR3 15/INC 02
3[SUBB AR5 16| INC (@RO
4{SUBB A 03 17|INC DPTR
S|ADD A, @RO 18|DEC A
6|ADDC A, (@R1 19|DECR3
TIADD A, 02 20|DEC02
SIADDC A .04 21|DEC @R0O
O|ADD A, #220 22|MOV B #03

10[ADDC A _#235 23|MUL AB

11{SUBB A, @RO 24| MOV B #03

12|SUBB A, #1355 25|DIV AB

13[INC A

HOJ'IY[II/ITB HCTION HAS MBIH MOIOYIIb. Sarpy?,m"b €I0 B OTINag9HMK H BBIIIOTHHTH
KOMAHAERI B TIOHTATOBOM PEHTME.
PGByJ'[BTaTH BEITIOJTHCHMA KOMAaH/J 2aHCCTH B TaGJ'[I/IL[y 6.

BHUMAHWE: Hcxosmeie gannabie A7st apudMeTHIeCKHX ONeparMii creyer
NPEIBAPUTENBHO 38HECTH B COOTBETCTRYIONIHE PETMCTPHI (STUefiKK aMSITH), HCTIOTE3Ys
IUTA STOTO KOMAHAH ePeCHITKT JaHHEIX.

3apanue Ne 2
3ammcars B TETPanH ABa ABOYHO-IECATHUHBIX YHCIa W3 Tabnuilkl 4 (commacHo

BapHanTy) B ABOWUHOH dopme. CIOMHUTE WX W BHITICIHHATH TPOTIEAYPY JeCATHIHOMN
KOPPEKIIHH Pe3yIhTara ONepaIiiy (CyMMEL).

CocTaBHTh NMpOoTpaMMy pealnu3allMH AaHHOI onepalWH. BHIOTHHTEH
KOMTIMISIIMIO W KOMTIOHOBKY. 3arpyauTh nonyderusiii HEX -daiin B otnagunk u
BBITIONHHTE TIPOTPAMMY B MOTTATOBOM PEiKHME.

CpaBHWTE Pe3yIRTATE PYYHOTO W MPOTPAMMHOTO BRITIONHEHHS TPOIEAYPH
IecATIHOH KoppeKiu. OOpaTHTL BHHMAHNE Ha COCTOAHMe ¢uarce nepeHoca (C) 1
IOTIOTHUTETEHOTO TiepeHoca (AC). Crenars BRIBOIHL.

KoMaHaE 1 pesyIBTaThl MX BEITIOTHEHHS 3aHECTH B Tabnwity 6.



Tabmmnia 4 — BapnaHTsl sagasii K zagaHmo 2

Bapuanru
Yuemo | 1 21314156 7181910
DATA-1|3B[C4 [ 2A |B5|8A [ B9 | 7C | A4 | 8D | E6
DATA-2| D1 (3D | D5 |3C |76 [ 82 | A3[4B| 77 | 1C

Ipu BEIMOTHEHWH KoMaH o0paTHTh BHHMAHHE Ha BIMIHHE, OKA3BIBAEMOS
TOH HITH HHO1 KOMaHIOH Ha PerucTp MPH3HAKOB ((naros). YOeIuTECS B COOTBETCTEHH
MOJIYYEHHOTO PesynbTaTa BarmiM npecTaRIeHHsIM 0 JeiiCTBHAX MHKPOKOHTPOIIIEpa.
B cnyvae HecoOTBETCTBHA - TOBTOPHTH BHITONHEHHE COIMEPAIlH, THGO MOBTOPHO
M3YUUTE CMBICT KOMaHI.

3ananue Ne3. Wceoreporars QyHKITMOHMPOBAHME MUKPOKOHTPOIUIEDA TIPH

BEITIOJTHEHHH IIPOTpaMM, COOEPIKAIIIIX apI’ICpMCTHLIeCKI/Ie Olepaliiy, JJIA 9ero:
- COCTABHTE IIporpaMmMy BRIYHCICHMA apI/I(pMBTHLIGCKOFO BEIPAKCHHWA,
- OCYIECTBHUTEL aAHAIH3 PE3YILTATA BRITIOTHEHHA Ka)K,[[Oﬁ KOMaH/EIL

- Pe3YIIETAT BEMHCIECHIE TIOMECTHTE B MUeHKH IAMATH, COOTBETCTRYIOMIHE GaHKy 2.

HcxomHeie TaHHBIE [ 3arPY3KH B PETHCTPEL
{A)y=umcno (JiBe nocneHNE MUPPEL 3aUSTHOH KHHKKH);
(R2):=umcno (Texymas ara):

{R4):=umncno (texymibg Mecsir)/

Tabmuia 5 - BapHanTtel 414 3agaiust 3

BapuanTt

Bripaxenne

Bapuant

Bripaxenne

1

((R4)-3(R2))+2(dir)

5

2(3(A)-(R2)+(dir))

2 [BOERH-R2)Hn) 6  |3((R4H-2(R2))+H(dir)
3 [2(A)3(R2)Hdin) 7 [(ROR2)*3+(dir)
4 [3(AM2((R2)(dir) 8 |2RMH-3((R2)}H(dir))

Copiep#aTeTHHYIO aCTh OTUETA TIPEACTABIATE B Gopme TabmuIe! 6

Tabnuna 6 - ©opMa MpencTaBIeHNA PeayNETaTOR PaboTH

Komanga s Dnar C @nar AC
OTepaHs
Jo ITocne Jo | Tlocne | Mlo | Tocne
1|INC R2 4AH 4BH 1 0 1 0
2
28| DA A 95 14 0 0 1 1
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