JlabopaTtopHasi paGora Ne 5.
HccnenoBanne 4eTbipexpaspsiiHOro CyMMaTopa.

Heab padorel. M3ydueHne GyHKIIMOHUPOBAHUS YCTPOICTBA, TO3BOJISIFOIIETO
MOJTyYUTh apU(PMETHICCKYIO CYMMY IBYX 4-pa3psaHbIX TBOUIHBIX YHCEIL.
IMocTtanoBKa 3axa4m. Y CTPONUCTBO JOJKHO COACPKATH OJIOK 4-pa3psiIHOTO
cyMMaTopa, OJIOK perucTpa pes3yibprara, OJI0OK TpUrrepa rnepeHoca u 06J0k
KOJOIPeoOpa3oBaTesisi, MO3BOJISIFOIIETO MOJIYYUTh BHIBOJI YHCIIA HA CETMEHTHBIN
uHauKaTop. CTpyKTypa mporpaMMbl pacCMOTPEHA Ha YITPaKHCHHH,
MpEAIIECTBYIONIEM JIaDOpaTOpHOU padoTe.

3aganue Ha padoTy B J1a00paTOPHH.

1. Coznatb npoekt noa HazBanuem SUMM4. Otkpsite VHDL daiin u 3anucath
IIporpammy 5.1, oTpaxkaroniyo (yHKIIMOHUPOBAHUE PETUCTpa pe3yJibTara
cinoxenust. CoxpaHuTh (aii ¢ Ha3BaHueM rg4, yCTaHOBUTH €T0 CTapIlUM B
UepapxXuu U OTKOMITHIINPOBATh.

2. Tonw3ysce «lIpunoxeHuem 2», NOTYyUYUTh JUarpaMMbl TP HHTEPBaJIax
HMITYJIbCA CHHXPOHM3anuu — 20Hc, 115l JaHHBIX — SOHC.

IIporpamma S.1.

library ieee;

use ieee.std_logic_1164.all;

entity rg4 is

port(d_i: in std_logic_vector(3 downto 0);
clk_i: instd_logic;

d_o: out std_logic_vector(3 downto 0));
end rg4;

architecture BB of rg4 is

begin

process(clk i)

begin

if(rising_edge(clk_i)) then d_o<=d_i;
end if;

end process;

end;

3. OtkpoiTh HOBBIM VHDL-(daitn u 3amucate B Hero Ilporpammy 5.2 nmns
tpurrepa neperoca. Coxpanuth (ain ¢ HazBaHueM trig, yCTaHOBHTH €ro
CTapIlIIM B U€PAPXUU U OTKOMITUIIHPOBATS.

4. Tlonb3ysich «IIpunoxenueM 2», NOJYYUTh AUArPaAMMBbI IPU HHTEPBAJIaxX



UMILYJIbCA CHHXPOHU3auuu — 20Hc, 11 JaHHBIX — SOHC.

IIporpamma 5.2.

library ieee;

use ieee.std_logic_1164.all;
entity trig is

port(d _i: in std_logic;
clk_i: instd_logic;

d_o: out std_logic);

end trig;

architecture BB of trig is
begin

process(clk i)

begin
if(rising_edge(clk 1)) then d_o<=d_i;
end if;

end process;

end;

5. OtkpbITh HOBBIM VHDL-(daiin u ckonupoBaTh B HETO TEKCT MPOrPaMMBbl IS
KoJonpeoOpazoBatens u3 jadopatopHor padotsl No2.B oovaenenuu
6x0006 u 8b1x0006 usmenume bit_vector na std_logic_vector. Coxpanuthb
daiin mox nMeHeM COJer, ycTaHOBUTH CTAPIIIMM B HEpapXuH,
CKOMMIWIUPOBaTh. TekcT (paitna B gaHHOM paboTe MpecTaBlieH
IIporpammoii 5.3.

IIporpamma 5.3.

library ieee;

use ieee.std_logic_1164.all;

entity coder is

port(symb: in std_logic_vector(3 downto 0);
ind: out std_logic_vector(6 downto 0));
end coder;

architecture bbb of coder is

begin

p0:process(symb)

begin

case symb is
when'0000"'=>ind<=""1000000";
when'0001""'=>ind<=""1111001"";
when''0010"'=>ind<=""0100100"";
when'0011"'=>ind<=""0110000"";



when'0100""'=>ind<=""0011001"";
when'0101"'=>ind<=""0010010"";
when'0110""'=>ind<=""0000010"";
when'0111"=>ind<=""1111000"";
when'1000""'=>ind<=""0000000"";
when'1001"'=>ind<=""0010000"";
when'1010""'=>ind<=""0001000"";
when"'1011"'=>ind<=""0000011"";
when"'1100"'=>ind<=""1000110"";
when"'1101""'=>ind<=""0100001"";
when"'1110"'=>ind<=""0000110"";
when"'1111"=>ind<=""0001110"";
end case;

end process;

end;

6. OtkpoiTh HOBBIM VHDL-daitn u 3anucars B Hero I[lporpammy 5.4 s
noaycymmartopa. Coxpanuth (aiia ¢ Ha3BanueM addl, ycTaHOBHTH €ro
CTapIlIMM B U€PAPXUU U OTKOMITUIHPOBATS.

7. Tonw3ysce «lIpunoxeHuem 2», NOTYyUYUTh JUArpaMMbl TP HHTEPBaJIax
uMImyJibca Ha Bxoae al — 20uc, Ha Bxoae bl — 30uc.

IIporpamma S.4.

library ieee;

use ieee.std_logic_1164.all;

entity addl is

port(al,bl: in std logic; c1,s1: out std_logic);
end addl;

architecture ss of addl is

begin

sl<=(al) xor (bl);

cl<=(al) and (bl);

end;

8. OtkpeiTh HOBBI VHDL-daiin u 3anucate B Hero Iporpammy 5.5 ms 1-
paspsiiHoro cymmaropa. CoxpanuTh ¢aitn ¢ Ha3BanneM addll, ycraHOBUTH
ero CTapIIiM B UEPAPXUU H OTKOMITHIINPOBATh.

9. Tonw3yscek «IIputoxeHueM 2», MOIYYUTh JUATPAMMbI TIPU HHTEPBaJiax
MUMITyJIbca Ha Bxoje a2 — 20Hc, Ha Bxoae b2 — 30uc, Ha Bxone C1 — S0Hc.

IIporpamma S.5.

library ieee;
use ieee.std_logic_1164.all;



entity add11 is

port(a2,b2,cl: in std_logic; c2,52: out std_logic);
end add11;

architecture ss of add11 is

begin

s2<=((a2) xor (b2)) xor (cl);

c2<=((a2) and (b2)) or (((a2) xor (b2)) and (cl));
end;

10. OtkperTh HOBBIM VHDL-daiin u 3anucats B Hero Ilporpammy 5.6 s 4-
paspsAgHOrO CcyMmaropa C COXpaHEHHEM pe3yiabTarta B PETHUCTPE,
cOoXpaHeHueM d(uara mepeHoca B TpPUITEpPE, W BBIBOJOM pe3yjbTaTa Ha
uaukaTopsl. CoxpanuTh (ailn ¢ HazBaHueM SUMM4, yYCTaHOBHUTH €ro
CTapIlMM B H€PAPXUU U OTKOMIIMJIMPOBATH. ITO (pail1 BEPXHEro yPOBHSI.

IIporpamma 5.6.

library ieee;

use ieee.std_logic_1164.all;

entity summ4 is

port(a,b: in std_logic_vector(3 downto 0);
clk: in std_logic;

output: out std_logic_vector(6 downto 0);
car: out std_logic);

end summ4;

architecture vv of summ4 is

component add1

port(al,bl:in std_logic; c1,s1:out std_logic);
end component;

component add11

port(a2,b2,cl:in std_logic; c2,52:out std_logic);
end component;

component rg4

port(d_i:in std_logic_vector(3 downto 0);
clk_i:in std_logic;

d_o:out std_logic_vector(3 downto 0));

end component;

component trig

port(d_i:in std_logic;

clk_i:in std_logic;

d_o:out std_logic);

end component;

component coder

port(symb:in std_logic_vector(3 downto 0);
ind: out std_logic_vector(6 downto 0));

end component;



signal c_in:std_logic_vector(2 downto 0);

signal c: std_logic;

signal s:std_logic_vector(3 downto 0);

signal out_rg4:std_logic_vector(3 downto 0);

begin

p0: addl

port map(al=>a(0),b1=>b(0),c1=>c_in(0),s1=>s(0));

pl:addll

port map(cl=>c_in(0),a2=>a(1),b2=>b(1),c2=>c_in(1),52=>s(1));
p2: addll

port map(cl=>c_in(1),a2=>a(2),b2=>b(2),c2=>c_in(2),52=>s(2));
p3: add1l

port map(cl=>c_in(2),a2=>a(3),b2=>b(3),c2=>c,s2=>5(3));

p4: reg

port map(clk_i=>clk,d_i=>s,d_o=>out_reg);

p5: trig

port map(clk_i=>clk,d_i=>c,d_o=>car);

p6: coder

port map(symb=>out_reg, ind=>output);

end;

11. Tonw3ysce «lIpunoxenrem 3» NpOU3BECTH Pa3BOAKY BHIBOJIOB CXEMBbI IS
paboThl B MAaKeTE TAKUM 00pa3oM, 4TOOBI BBOJ YMCJIA “a” OCYILIECTBISICS
¢ tym6epoB SW9,SW8,SW7,SW6(SW9 — crapmuii pa3psin), BBOA
yucaa“b” — ¢ rymonepoB SW5,SW4,SW3,SW2(SW5 — craprwmii pa3psin),
BBOJI cuHxpoHu3zaiuu - ¢ knonku KEY(0). BeiBox pe3ynbrata
MPOU3BOINTH HA cCerMeHTHbIN uHaAnKaTop O0-ii, BbIBO 3HaYeHus ¢Jiara
nepenoca Ha ceeroauoa — LEDR 9. Ilocie komnuiasiuuu ¢gaiiina
IUVIAHMPOBIIUKA elle pa3 OTKOMIUIupyiTe ¢aiisi BepxHero ypoBHs!

12. [Tonw3ysice «lIpunoxennem 4» MNPOU3BECTH MNPOTPAMMHUPOBAHUE
kpucrtauia FPGA wMakera. Ha kpaitHem mnpaBoM HHAMKATOpE JOJIKEH
BbICBETUTHCS «0». IlpoBeputh pabOTOCIOCOOHOCTH cXeMbl. Jljig 3TOro
HaOWpaTh pa3MYHbIC 3HAYCHUs uncen “a” m “D” m HaXUMaTh KpanWHIOK
NpaByl0 KHOIKY, UMUTUPYS MOJa4y UMITYJIbCa CUHXPOHHU3ALIUU.

ITpogemoHCcTpHpOBaTh padOTy NPENOJABATEINIO.
OT14er mo padoTe J0JIKEH COAEPKATh TEKCTHI MPOrpaMM M AMATPAMMBbI
Pad0THI OCHOBHBIX 0JIOKOB YCTPOICTBA.



