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Національний університет “Львівська політехніка”
Кафедра ЕОМ

Лабораторна робота №5
З курсу : Теорія і проектування комп’ютерних систем і мереж

Тема :Проектування та симуляція роботи блока зовнішньої пам’яті мікропроцесорної системи  
[image: image1.png]META POBOTH: Hasunics CTBOPIOBATH, MOTH{IKYBaTH, KoMTETOBaTH
Ta NPOBOANTH CHMYIAII0 POGOTH G10KA 30BHIMIKBOT Mav’ATi MiKpo-
NPONECOPHOT CHCTEMH Ha (hyHKIOHaTSHOMY PiBH.

3ATAJIBHI BITIOMOCTI

¥ naniii 1a60paTOPRiii POGOTI BHKOHAEMO NPOCKTYBAKHS Ta CHMYALIO
POGOTH 6710Ka 3OBRIIIHBO MaM’ATi Ha MPHKAQZi CTaNy MPOCKTYBAHHA
MIKpOIPOLECOPHOT CHCTEMH, OCHOBY SKOi CTAHOBHTB TillOTETHYHHIT
wikponponecop Gnome.




[image: image2.png]HeBixt'eMHOK UaCTHHOK GY1b-5K0T MIKPONPOLECOPHOI CHCTEMH €
nocmiiina na sime (ROM), B skifi 36epiracTses IpOrpava MKpOIpOIECOpa
Ta onepamuana na’ims (RAM), 51Ka BHKOPHCTOBYETBCA JUI THMUACOBOTO
36epiranns nporpa Ta taix. TToGy10BY MOZIEA Mav’Ti IpH IPOCKTYBARH
MIKPOIPOLIECOPa 3y MOBIICHO IOTPEGOI0 B CHMYIALIT poGOTH BCicT Mikpompo-
LeCOPHOT CHCTEMH B PEskHMi BUKOHAHHS MIKpOIPOIECOPOM IPOrPAMH.

PO3rIISHEMO CTPYKTYPY HeCKTaHol MIKpONpoLecopHoi cicTen (pic.4),
10 cKIATACTBCA 3 Mikponpoyecopa Grome, maxmosozo eenepamopa (CG)
Ta Groka soeniwnvoi Gacamodynryionaisnoi nay 'smi (MEM).

CcG clock

Pitc.4. CTpyKTypHa cxema MikpOIpOLECOpHOi cHeTeMt

Mikponpottecop Gnome — 1ie 4-GiTHuii MIKpONPOLECOP 3 HPOCTON
CHCTEMOKO KoMaH/1 (Tad1.2).





[image: image3.png]TaGmims 2

Inctpykuist Tipusnavenms

CLEAR C 00000000 | Beranosmtin 3HaueHRs perictpa o3Raki
neperocy C 80",

SET_C 00000001 | Beranosmti smauenns perictpa osaki
neperocy C 1.

SKIP_C 00000010 | IrHopyBati Hactymiy iHCIpyKILifo, AKILO
pericTp o3HaKi nepeHocy € BCTAHOBIERHT
(€="1).

SKIP Z 00000011 | IrHopysati Hactymsy iHCIpyKilifo, AKILO

perictp OMaKi HyIbOBOTO 3HAUCHHA ¢
BCTAHOBIICHHIT (Z="1").

LOAD_IMM

0001dddd | 3asantaxuTn Gesnocepennbo nani dddd,
B akymyisTop (ACC).





[image: image4.png]ADD_IMM

STORE_DIR

LOAD_DIR

0010dddd

AKYMYJIITOpPA.

001 Irrmr

0100rrrr

HOMEPOM ITTTy.

Jlonarn  dddd, 0 aKymylsTopa,
Pe3VIBTAT  NOMICTHTH B akywmyasTop.
PericTp 03HaKH 1IepeROCY BCTAHOBIIOCTHEA
B ‘I’ y pasi mepenosmerns perictpa

36eperti BMICT aKyMyILITOpa B perictpi
JArAIBHONO NPIZHAUCHAS R 32 HOMEpOM
.

SasanTakiTH 10 akysyistopa ACC Byict
pericrpa sarazsoro npimHauenns R 3a

ADD_DIR 0101 | Jlogatn  BMict  perictpa  saraibHoro
npmRauenHs R 3a HOMEpOM Irrry 0
AKYMYISTOpa,  PE3YIBTAT  HOMICTHTH B
akysystop.  Perictp  osmaki  mepeocy
Beramobmoctses B 1y pasi
TIepETIOBHERHS PEricTpa aKyMyISTOpa.

XOR DIR 0110r Bitkotati Jtoriumy onepaiito XOR Hax

BMicTOM pericrpa JarassHOro
npmuHauenns R 3 HOMEpOM Iy Ta
akymysstopa ACC, PesyisIaT 3aHectn B
akyMyIATOp.

TEST_DIR

Jump

011 Irrmr

3HAUCHHSI PETiCcTpa HYIBOBOIO Pe3yiIbTaT

laaaaaaa

Bitkotati Jtorimy onepaiiio AND Hai

BMicTOM pericrpa JarassHOro
npmuHauenns R 3 HOMEpOM Iy Ta
akymyistopa ACC.  Dopuyerses

SaBARTWAITI HACTIIy RCTpYKINIO 3
azpecoro anaaaaay





[image: image5.png]Bu1ok TakToBoro reneparopa CG dopyye TakTosi ismymben clock. Baok
GaratodyrKuionabHOT nav’aTi MEM npusnavesnii 114 30cpiranss sHasucHms
pezicmpia sazansnozo npusnauenns (P3I)RO-R15 B naw’smi RAM Ta nocTymy
70 na’ami npozpay ROM (puc.5). Ha noriumomy pisai 3sepranms jio
perictpis RO-R15 BIKORYCTECA 32 MOPAIKOBHM HOMCPOM pericTpa, Ha
dismanomy pisri 3a axpecamu 3oBRimABOT Mav’sTi RAM 3 anpecamn



 [image: image6.png]11110000, — 11111111 ,, mo BiATOBI AT TOTIUHIM HOMEPAM PEricTpis Bi
RO 10 R15 BimoBinHO. OCKinbKH 610K 30BHILIHBOT 1AM STi BHKOPHCTOBY€TECS
TinbKH A5 cHMyAsHiT POGOTH MiKPOMPOUECOPHOI CHCTEMH Ha
ymxuionamsrOMy pisai, T0 3 omicy podoti 610xka MEM wmosoio VHDL
3HIMAIOTHCs MeBH] 0GMEHkEHHS 0710 KopekTHoCT: VHDL-omicy 3 norsay
iHCTpYMeHTATBHIX 3ac00iB foriunoro ciuTesy. Takuii miAxin 103soise
BIIMOBHTHCH BiX 3acToCYBaHHs ckiamix stimuli-gaiinis Ta TecToBMX
npomenyp.

30BHILIHA MaM’ATh KepYETHCS TPhOMA CHIHATAMH:

csh — kepyrounit curHan BiGOpY Mikpocxemu maw’sTi. Skmo csh="1",
inpopManitai BHXOH MIKpOCXeMH nav’sTi nepeBeseni B Z-CTak;

oeb — curman 7103801y BHAAUL G:10K0M mav’aTi iH(opyanii Ka mHHY
nannx data (oeb="0"— no3sin);

web — CTpOGyHouHii CHrHAZ 3aTHCY AHHX B TIav’sTh (web= 0" — 3amic);

AJpeca KOMIpKH 3amicy (OPMYeTbes Ha 8-pospsiii mmHi axpech

address, nari Tiepen@IOTECA 10 8-Po3pA K Ui data.
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nporpam
ROM 0111 1111
Hesukoprcrana 1000 0000
obnacts
1110 1111

Taw’sTb nasnx
RAM
P3I1RO-R15

1111 0000

Tt

Pitc.5. Posnioain axpechoro npoctopy




[image: image8.png]Ockimbkit yHKIiT HepeTsOperHs JoTiuRNX anpec B (ismuni BuKoHye
Mikponporecop, To 10k mav’sti MEM nosiKeH 3aGesneuysari pogoty 3
MM ATTIO Ha (Di3HUHOMY, @ He Ha JIOTMHOMY PiBHI.

JLs OTHCy MacHBY MaM’ ST HEOOXIZIHO 3a/ICKTApYBATH HOBHI| THIL, AKHil
Pa30M 3 KOHCTAHTAMH, 110 Bi/IMOBIIAKTH KOJIAM KOMAHI 3Py YHO PO3MICTHTH B
Package dpaii




 [image: image9.png]LIBRARY IEEE;
USE IEEE.std_logic_1164.ALL;

PACKAGE my_package IS

-- Iexnapalis HOEOLO Tuny ns peanisauii naw’sri o’ emom 256
-- xomipox pospamticmo 8 Gir xomHa

TYPE MEM256x8 IS ARRAY (0 to 255) OF std_logic_vector (7
DOWNTO 0) ;

- OpuMyBaiia MHEMOHINHYMK KOHCTANT, WO BimNoBimanTs xomaM
--incTpyxuifuixponpouecopa Gnome.

CONSTANT CLEAR_C : std_logic_vector (7 DOWNTO 0)
“00000000";
CONSTANT SET_C : std_logic_vector (7 DOWNTO 0)
~00000001";
CONSTANT SKIP_C  : std_logic_vector (7 DOWNTO 0)
“00000010";
CONSTANT SKIP_Z  : std_logic_vector (7 DOWNTO 0)
“00000011";

CONSTANT LOAD_IMM : std_logic_vector (3 DOWNTO 0)
cglnqgim;w ADD_IMM : std_logic_vector (3 DOWNTO 0)
cglﬂqégm;w STORE_DIR : std_logic_vector (3 DOWNTO 0)
cglnqéim;w LOAD_DIR : std_logic_vector (3 DOWNTO 0)
~0100”;

CONSTANT DD DIR : std_logic_vector (3 DOWNTO 0) :=
~01017;
CONSTANT XOR DIR : std_logic_vector (3 DOWNTO 0) :=
“01107;

CONSTANT TEST DIR : std_logic_vector (3 DOWNTO 0)
“01117;




 [image: image10.png]CONSTANT JUMP : std_logic

END my_package;

Craopenmii Package haiin 1038073¢ BUKOPHCTOBYBATH 371eK 1apoBaKi
RITACK] THITH § KOHCTARTH y BCiX (paiiiax IpocKTy.

Mosoio VHDL ¢yrkutiokatsruii omme podorh monys naw’sati MEM
MaTHME BHT IS




[image: image11.png]LIBRARY IEEE;

-- Iexnapauis BUKODUCTAHMX B MPOEKTi GiGNiOTEK BRIOWHO 3
-~ mnacson my_package

USE IEEE.std_logic_1164.ALL;

USE IEEE.std_logic_arith.ALL;

USE IEEE.std logic_unsigned.ALL;

USE WORK.my_package.ALL;



 [image: image12.png]ENTITY MEM IS
PORT (
address :IN std_logic_vector (7 DOWNTO 0);

data :INOUT std_logic_vector (7 DOWNTO 0);
csb IN std_logic;
oeb IN std_logic;
web 1IN std_logic
)i
END MEM;

ARCHITECTURE behaviour OF MEM IS
BEGIN
RAM_and_ROM: PROCESS (address, csb, web, oeb)
--nexnapaitis sMinnux, HEOOXimmux mna peanisauii poSomu Gnoxa
VARIABLE mem_array :MEM256x8; -- samam’AToByioue
-- cepemomuue - Zina Tumy MEM256x8
VARIABLE index :INTEGER RANGE 0 TO 255
VARIABLE sel :std_logic_vector (1 DOWNTO 0);
BEGIN - -
-- 3amuc mamux = Macus, - dopMymaHus mam’ sri mporpas ROM
mem_array (0) :="00000000";— CLEAR_C
mem_array (1) :="00000001";— SET_C
- Ockinebxy 3Beprauis 0O MACMBY BMMATAE TMI iumexcy
integer, To 3a Nonomoron gyHxuii CONV_INTEGER BMKOHYEMO
neperzopens ¢isuunoi agpec (mvn std_logic_vector) =
exeimanesTie Uinouwscentie npencranes. Jade
neperEOpeHia ANApaTHO He BiNoGpaKACTLCH.
index := CONV_INTEGER (address) ;
3a ONOMOTON KOHCTPYxUif IF-ELSE wa CASE BUKOHYEMO
peanisauin poSors nam’sri B ycix pesumax posoTi
IF csb ='1' THEN




 [image: image13.png]cata CLZZZZZZZT;
ELSE
sel:= web & oeb;

CASE sel IS
WHEN V107 =>
- umranss 3 xomipis maw’svi
data <= mem_array (index);
WHEN “017 =>
-- samuc B naw’sTh amMx
RO-R15
mem_array (index)
WHEN OTHERS =>
-- mna pews sumamxis
data <="22222222";
END CASE;
END IF;
END PROCESS;
END behaviour;

data;





Висновок : В даній лабораторній роботі я навчився проводити симуляцію роботи блока зовнішньої пам’яті мікропроцесорної системи   в середовищі Active-VHDL

