DAI HQC SU PHAM KY THUAT PAP AN THI CUOI KY HQC KY 2 NAM HQC

THANH PHO HO CHI MINH 14-15
KHOA PIEN - PIEN TU Mén: thiét ké vi mach voi HDL
M3 moén hoc: DSIC330563

BO MON: PTCN D& s6/Ma d8: ..o . Dé thi c6 1 trang.

Thoi gian: 75 phut.
Khong dugc phép str dung tai li¢u.
Cau 1:  Cdac ban duoc chon lam 2 trong cac cau sau: (2d)
a. Hay v€ mot mach dién va giai thich dé minh hoa cho khai niém thoi gian hazard tinh. (1d)
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(b) Timing diagram

Hién twong Hazard tinh 14 hién tugng c6 xung bat 6n dinh xay ra ¢ ngo ra cua mach ma dang
1€ & trong truong hop ly tudng (khong cd thoi gian tré cua cac cong logic) thi ngd ra d6 khong
thay d6i. Thoi gian Hazard tinh 1a khoang thoi gian xay ra sy bat on dinh do.

Hinh (a) m6 t4 mach minh hoa cho viéc xay ra hién tugng Harzard tinh. Céng thuc logic ngd

ra cua mach:

sh=aAND (not(b)) + cAND b

Gia str ban dau cac tin hiéu ngd vao a, b, ¢ déu c6 mirc logic 1, dot nhién tin hiéu b xudng mirc

logic 0;

- Trong trudong hop 1y twong, khong co6 thoi gian tré giita cac cong logic, thi ngd ra sh ludn
c6 gié tri logic 1 bat chap gia tri logic cua b.

- Trong trudong hop xét dén thoi gian trén cua cac cong logic, do tin hiéu b ¢ cong AND thu
nhat dugc qua cong NOT trude khi vao cong AND. Nhung tin hiéu vao cong AND thir hai
cua b thi vao tryc tiép do d6 xuat hién sy tré tin hiéu va xuét hién thoi gian ma ca hai
a_b_not va bc déu bang 0. Diéu nay lam cho ngd ra sh xuét hién gié tri logic 0 trudc khi
1én muec 1.

b. Hay liét ké cac ham Big_O va cho biét dic tinh cua chung. (1d)

Céac ham Big_O bao gom: 1, n, logon, n?, n’, 2

Céac ham Big O cho biét mdi lién hé giita s6 bit ngd vao va d phirc tap cta thuat toan xtr 1y

(dugc dai dién béng dai lugng thoi gian xtr ly thuédt toan).

Ham Big_O(1) thuat toan c6 thoi gian xir 1y khong thay d6i khi thay doi sd bit ngd vao;

Ham Big_O(n) thuat toan c6 thoi gian xir 1y thay doi tuyén tinh v6i su thay doi ctia sd bit ngd

Vao;

S6 hiéu: BM1/QT-K.DDT-RDTV/00 Ngay hi¢u luc: 22/09/2008 Trang: 1/1




Ham Big_O(log, n) thuat toan co thoi gian xur 1y thay d6i cham hon so voi su thay doi cua s6
bit ngd vao;
Ham Big_O(n?) thuat toan c6 thdi gian xir I thay d6i nhanh binh phuong 1an so véi sy thay doi
s6 bit ngd vao;
Ham Big_O(n?®) thuat todn c6 thoi gian xtr 1y thay d6i mii 3 1an so voi sy thay ddi cua s bit ngd
Vao;
Ham Big_O(2") thuat toan c6 thoi gian xtr 1y thay d6i rat nhanh so vé6i sy thay doi cua sb bit
ngod vao;

¢. Hay v& mach cho port IO hai chiéu dung 2 cong 3 trang thai va giai thich hoat dong cua mach
(1d)

dir

sig_out _I"j\ -
bi
—» L~
sig_in
-«— ~

d. Hay vé& so d0 khéi co ban ctia mach dong bo va giai thich hoat dong ciia mach theo xung. (1d)

output

i L

next-state l 9 state_reg

external logic state next
input ) =

f— output

clk

Mach ¢6 thanh phan dong b6 1a flip-flop D, trang thai hién tai state reg duoc cap nhat gia tri
cua trang thai mdi state_next khi c¢6 canh 1én ctia xung clk;
Mach t6 hop ngd vao lay gia tri ngd vao la trang thai hién tai state_reg, két hop voi gia tri
external input dugc cung cap tir bén ngoai dé tao ra trang thai moi;
Mach t6 hop ngd ra xem trang thai hién tai la gi, twong ng voi cac ngd vao diéu khién gi dé
cho ra ngo ra tuong tng vi bang su that;
Cdu 2: cdac ban duwoc chon lam 2 trong cac cdu sau: (3d)
a. Hay thiét ké mach FF D ¢6 tin hiéu cho phép en, viét bang trang thai, viét code VHDL, v& so dd khai
niém. (1.5d)

Q
.
p[> ¢ o—[>Q
CK[ > > clk
EN[ > e
S
RTL_FDRSE

library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity D FF is
Port ( D : in STD LOGIC;
CK : in STD LOGIC;
EN : in STD LOGIC;
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Q : out STD LOGIC);
end D FF;

architecture Behavioral of D FF is

begin
process (CK, D, EN)
begin
if rising edge(CK) then
if EN = '"1' then
Q <= D;
end if;
end if;

end process;

end Behavioral;
b. Hay thiét ké mach FF T ¢6 tin hiéu cho phép en, viét bang trang thai, viét code VHDL, vé& so dd khai
niém. (1.5d)
library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity T FF is
Port ( T : in STD LOGIC;
EN, CK : in STD LOGIC;
Q : out STD LOGIC);
end T FF;

architecture Behavioral of T FF is

signal QT : std logic := '0';
begin
process (CK, EN, T)
begin
if rising edge (CK) then
if EN = '"1' then
if T = '1l' then
Q <= not(Q);
end if;
end if;
end if;

end process;
end Behavioral;

[ a
. Q_Q MUX_1
Q_INV_3 a0 o
i o al
RTL_INV JTRTL_MUX o
r
T d q
QMUX 1o |
Type: Signal

cKkD Fﬁ
ENL >

Instance pin count

c. Hay thiét ké mach thanh ghi dich phai chay tu do 8 bits: Viét code VHDL, v& so d0 khai niém. (1.5d)
library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity auto shift register is
Port ( CK : in STD_LOGIC;
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DATA IN : in STD_LOGIC;
DATA OUT : out STD LOGIC VECTOR (7 downto 0));
end auto shift register;

architecture Behavioral of auto shift register is

SIGNAL STATE NEXT, STATE REG : STD LOGIC VECTOR(7 DOWNTO O0) =
"0000000";

begin

PROCESS (CK, STATE NEXT)

BEGIN

IF RISING_EDGE(CK) THEN
STATE REG <= STATE NEXT;
END TIF;
STATE NEXT <= DATA IN & STATE_REG(7 DOWNTO 1) ;
DATA OUT <= STATE REG;
END PROCESS;
end Behavioral;

[STATE_REG
cK[> hiss
DATA_IN[ >~ aro] 7o) 70755 DATA_OUT[7:0]
[7.0]
70
T RTL_wide_fdrse_8

d. Hay vé& so d6 ctia mach XOR giam c6 8 ngd vao dang ndi tiép va dang cdy dé minh hoa cho cach lap
trinh c6 lién quan dén layout va hay tinh thoi gian tré cia 2 mach néu cho thoi gian tré ctia 1 cong
XOR 1a 1 ns. (1.5d)

- Dang nbi tiép:
==
a2)
a(3)
a(4)

a(s)
a(6)

a(7)

Cau lénh VHDL dé mé ta ciu trac nay:
Y <= A(0) XOR A(l) XOR A(2) XOR A(3) XOR A(4) XOR A(5) XOR
A(6) XOR A(7);
Thoi gian tré 1a 7ns;
- Dang cay:

B4l
ol

At

Cau lénh VHDL dé mé ta ciu trac nay:

Y <= ((A(0) XOR A(l)) XOR (A(2) XOR A(3))) XOR ((A(4) XOR
A(5)) XOR (A(6) XOR A(7))):

Thoi gian tré cua cau trac nay 1a: 3ns
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Cau 3: (2.5d)

Hay thiét k& mot thanh ghi dich véi tin hidu vao 1 a (12 bits) va tin hiéu ra 1a y (12 bits) c6 thé xoay
trai (rotate left) hodc dich trai logic (logic shift left) dugc chon boi tin hi¢u vao 1a S (1 bit) va tin hiéu chon

s6 bit can dich num (3 bits) dé chon tir 0 dén 7 bits dich.

a. Hay viét chuong trinh dung ngén nglt VHDL dung 1&€nh gan tin hiéu c¢6 lya chon, chua cai tién.

entity CLC_QUESTION 3 is
Port ( A : in STD LOGIC VECTOR (11 downto 0);
Y : out STD LOGIC VECTOR (11 downto 0);
S, CK : in STD LOGIC;
NUM : in STD LOGIC VECTOR (2 downto 0));
end CLC QUESTION 3;

architecture Behavioral of CLC QUESTION 3 1is
SIGNAL STATE NEXT, STATE REG, SHIFT OUT, ROTATE OUT
STD LOGIC VECTOR (11 DOWNTO 0) := (OTHERS=>'0");
begin
PROCESS (CK, A, NUM)
BEGIN

IF RISING EDGE (CK) THEN

STATE REG <= STATE NEXT;

END TIF;

END PROCESS;

STATE NEXT <= ROTATE OUT WHEN S = '0O' ELSE SHIFT OUT;

WITH NUM SELECT
SHIFT OUT <= A WHEN "000",
SHIFT OUT (10 DOWNTO 0)&'0O' WHEN "001",

(
SHIFT OUT (S DOWNTO 0)&"00"™ WHEN "010",
SHIFT OUT (8 DOWNTO 0)&"000™ WHEN "O11",
SHIFT OUT (7 DOWNTO 0)&"0000™ WHEN "100",
SHIFT OUT (6 DOWNTO 0)&"00000™ WHEN "101",
SHIFT OUT (5 DOWNTO 0)&"000000™ WHEN "110",
SHIFT OUT (4 DOWNTO 0)&"0000000" WHEN OTHERS;

WITH NUM SELECT
ROTATE OUT <= A WHEN "000",

ROTATE OUT (10 DOWNTO 0) &ROTATE OUT (11l) WHEN "001",

ROTATE OUT (9 DOWNTO O
ROTATE OUT (8 DOWNTO 0)&ROTATE OUT (11 DOWNTO 7
ROTATE OUT (7 DOWNTO 0)&ROTATE OUT (11 DOWNTO
ROTATE OUT (6 DOWNTO 0) &ROTATE OUT (11 DOWNTO
ROTATE OUT (5 DOWNTO 0) &ROTATE OUT (11 DOWNTO
ROTATE OUT (4 DOWNTO 0)&ROTATE OUT (11 DOWNTO
Y <= STATE REG;
end Behavioral;
b. Hay cai tién lai chuong trinh cho tdi uu.
library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity CLC QUESTION 3 B is
Port ( A : in STD LOGIC VECTOR (11 downto O0);
Y : out STD LOGIC VECTOR (11 downto 0);
S, CK : in STD LOGIC;
NUM : in STD LOGIC VECTOR (2 downto 0));
end CLC QUESTION 3 B;

w P 01 o

architecture Behavioral of CLC QUESTION 3 B is

) EROTATE OUT (11 DOWNTO 8) WHEN "010",
WHEN "011",
WHEN "100",
WHEN "101",
WHEN "110",
WHEN OTHERS;
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SIGNAL STATE NEXT, STATE REG : STD LOGIC VECTOR (11l DOWNTO 0) :=
(OTHERS=>"'0") ;
SIGNAL OUT1, OUT2, OUT4 : STD LOGIC VECTOR (11l DOWNTO 0) :=

(OTHERS=>'0") ;

SIGNAL DATAl : STD LOGIC := '0';
SIGNAL DATAZ : STD LOGIC VECTOR(1 DOWNTO O) = "00";
SIGNAL DATA4 : STD LOGIC VECTOR(3 DOWNTO 0) := "0000";
begin

PROCESS (CK, DATA IN, NUM)

BEGIN

IF RISING EDGE (CK) THEN
STATE REG <= STATE NEXT;
END TIF;
END PROCESS;

STATE NEXT <= OUT4;
OUT1 <= A WHEN NUM(0) '0' ELSE A (10 DOWNTO 0) &DATAL;

OUT2 <= OUT1 WHEN NUM(1) '0' ELSE OUTI1 (9 DOWNTO 0) &DATAZ2;
OUT4 <= QOUT2 WHEN NUM(2) = 'O' ELSE OUT2 (7 DOWNTO O0) &DATA4;

DATAl <= 'O' WHEN S = '1' ELSE A(11);
DATA2 <= "00" WHEN S = '1' ELSE OUT1 (11 DOWNTO 10);
DATA4 <= "0000" WHEN S = 'l' ELSE OUT2 (11 DOWNTO 8);

Y <= STATE_REG;
end Behavioral;

Cau4:(2.54d)
Mét mach dém 8 bits c6 bang trang thai nhu sau:
Inputs Outputs Operation

Ck Reset Load En ud D Q*

l 1 - - - - 00000000 Clear

\ 0 1 - - D D Parallel

\ 0 0 0 - - Q Pause

l 0 0 1 1 - Q+1 Count up

J, 0 0 1 0 - Q-1 Count down
a. Hay viét chuong trinh dung ngdn ngt VHDL, xung clk canh xudng.

library IEEE;
use IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL;

entity CLC QUESTION 4 is
Port ( CK, RST, LOAD, EN, UD : in STD LOGIC;
D : in STD LOGIC_VECTOR (7 downto 0);
Q : out STD LOGIC VECTOR (7 downto 0));
end CLC QUESTION 4;

architecture Behavioral of CLC QUESTION 4 is

SIGNAL Q REG, Q NEXT : STD LOGIC VECTOR(7 DOWNTO 0) := "00000000";
begin
PROCESS (CK, Q NEXT, EN, LOAD, RST)
BEGIN
IF RST = '1l' THEN

Q REG <= "00000000";
ELSE
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IF FALLING EDGE (CK) THEN
IF EN = '1' THEN
Q REG <= Q NEXT;

ELSE
Q REG <= Q REG;
END IF;
END IF;

END TIEF;
END PROCESS;

PROCESS (UD, Q REG, LOAD)
BEGIN
IF LOAD = '1' THEN
Q NEXT <= D;
ELSE
IF UD = '1' THEN
Q NEXT <= Q REG + 1;

ELSE
Q NEXT <= Q REG - 1;
END IF;
END IF;

END PROCESS;

Q <= Q REG;
end Behavioral;

b. Hay v€ so d6 khai niém.
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Cdn bé coi thi khéng dwge gidi thich dé thi, cho dé thi vao tii bai thi dé cham bai,

Chuén diu ra ciia hoc phin (vé kién thirc) Noi dung kiém tra
[G 1.2]: C6 kha nang tinh toan cac van dé vé thoi gian Cau 1
[G 2.1]: C6 kha nang phan tich chia s¢ toan tir Cau 2
[G 2.2]: C6 kha nang phén biét mach déng bd va khong déng bo Cau 1l
[G 4.1]: C6 kha nang phén tich tinh toan hi¢u suat va cai tién Cau 3
[G 4.2]: C6 kha nang thiét k& mach tuan tu: mach dém Cau 4

Tp. H6 Chi Minh, ngay 23 thang 12 nim 2015
Thong qua b mon
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