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Khéng dugc phép str dung tai liéu.

Cau1l: Sinh vién chi dwoc chon lam 2 trong 5 cAu sau ddy: (Méi cdu 1.5d, 2 ciu 3d)
a. Hay thiét ké va m6 ta mach ting md Gray 32 bit ding VHDL. Cu thé ngd vao 1a
G1[31:0]
library IEEE;
use IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL;
entity Question 1 a is

G[31:0] thi ngd ra la

Port ( G : in STD LOGIC VECTOR (31 downto 0);

Gl : out STD LOGIC VECTOR (31 downto

end Question 1 a;
architecture Behavioral of Question 1 a is
SIGNAL B, Bl : STD LOGIC VECTOR (31 DOWNTO 0) :=
begin

B <= G XOR '0'&B (31 DOWNTO 1) ;

Bl <= B + 1;

Gl <= Bl XOR '0'&B1l (31 DOWNTO 1) ;
end Behavioral;

G[31]_GND_5_o_xor_0
G[31:0] Z?Ej>*w
RTL xor_32 '

coit B[31]_GND_5_o_add_1
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+ e
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RTL_add_32u_32u

o[31:0
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RTL_xor_32
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(OTHERS=>'0") ;

A1 B1311_GND_5_o_xor_2
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b. Hay thiét ké mach XOR giam 16 bits dung VHDL dang ndi tiép va vé so d6 khai niém. Hay cai tién
lai chuong trinh dé dugc cau tric dang cay (Tree Design) va v€ so do khai niém. So sanh hi€u suat

va tai nguyén cua mach.
library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity QUESTION 1 B is

Port ( I : in STD LOGIC VECTOR (15 downto O0);

Y : out STD LOGIC);
end QUESTION 1 B;
architecture Behavioral of QUESTION 1 B is
begin
Y <= I(0) XOR I(1l) XOR I(2) XOR I(3) XOR
I(4) XOR I(5) XOR I(6) XOR I(7) XOR
I(8) XOR I(9) XOR I(10) XOR I(11l) XOR
I(12) XOR I(13) XOR I(14) XOR I(15);
end Behavioral;

library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity QUESTION 1 B is

Port ( I : in STD LOGIC VECTOR (15 downto 0);

Y : out STD LOGIC);
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end QUESTION 1 B;

architecture Behavioral of QUESTION 1 B is

begin

Y <= (((I(0) XOR I(1l)) XOR (I(2) XOR I(3))) XOR
((I(4) XOR I(5)) XOR (I(6) XOR I(7)))) XOR
(((I(8) XOR I(9)) XOR (I(10) XOR I(11l))) XOR
((I(12) XOR I(13)) XOR (I(14) XOR I(15))));

end Behavioral;
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Tinh toén tai nguyén va két luan:
- Thoi gian tré:
o Dang nbi tiép: Delay = 15 x 0.4 = 6ns
o Dangsongsong: Delay = 4 X 0.4 = 1.6ns
- Tai nguyén:
o Dang nbi tiép: Gate count = 15 x 44 = 660gates
o Dang song song: Gate count = 15 X 44 = 660gates
- Két luan: hdm:ducocungtalnguymlduocsudung,nhungth01gunluecuacuacautnm
dang song song nho hon thoi gian tré ctia ciu trac ndi tiép gap 3.75 lan.
c. Hay phat biéu hién tugng Hazard tinh, Hazard dong va cho mot vi du minh hoa cia mach dién gay ra
hién twong Hazard tinh va cach loai bé Hazard.
- Hazard tinh 1a mot sy ¢b xdy ra trong thuc té & tin hiéu ngo ra khi xét dén thoi gian tré,
nhung vé mit 1y thuyét thi tin hiéu nay khong thay doi gia tri khi khong xét dén thoi gian
tré; Vi du va dang soéng cua hién tugng Hazard tinh:
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(a) Karnaugh map and schematic

‘JITW
b

b_not

bc

a_b_not

sh

»

L Tanc

(b) Timing diagram

- Hazard dong la mot su ch xay ra trong thyc té ¢ tin hiéu ngd ra khi chuyen tr muc cao
sang muc thap hodc chuyen tor mirc thap sang mirc cao c6 xét dén thoi gian tré, nhung vé
mit 1y thuyét khong xét dén thoi gian tré thi tin hiéu ngd ra khong c¢6 sy ¢b khi chuyén tir

muc 0 sang rpﬁ:c 1 hodc ngugc lai.
- Cach han ché Hazard tinh:

>_|’ bc
b_not

b
_| sh a

ac

(¢) Revised Karnaugh map and schematic to eliminate hazards

d. Hay vé& so d6 khdi ciia mach tudn ty dong bd va giai thich nguyén 1y hoat dong ctia mach tuan tu

dong bo.
output output
logic
next-state | d d state_reg
external logic state next B
input - P> clk
clk

- Hé théng dong bo bao gdm 3 khdi chinh:
o Mach t6 hop ngd vao;
o Mach t6 hop ngd ra;
o Mach ghi nhan trang thai;
- Nguyén ly hoat dong:
o Khi xuit hién canh 1én xung clk, tin hi¢u state reg dugc cap nhat gia tri cia
state_next va tr¢ thanh trang thai mai;
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o Gié tri cua tin hi€u state_next dugc tao ra tr mach td hop ngd vao next-state logic;
Mach t6 hop ngd ra ouput logic tao gid tri ngd ra cin ctr vao trang thai hién tai
state reg va gia tri ngd vao external input;
e. Hay vé& ky hiéu cong 3 trang thai va cong 3 trang thai.

oe y
oe
a_in > y 0 Z
1 a_in

Hay v& cho port 2 chiéu ding 1 cong 3 trang thai va viét Code VHDL tuong tng;
dir

sig_out _[\l <>
1P bi

—

sig_in

‘_

entity bi_demo 1is
port(bi: inout std_logic;

begin
sig_out <= output_expression;
<= expression_with_sig_in;

bi <= sig_out when dir=’1’ else ’Z7;
sig_in <= bi;

Hay v& mach cho port 2 chiéu ding 2 c6ng 3 trang thai va viét Code VHDL tuong tng.

dir
sig_out ﬁ <>
—>
sig_in
<4+ ~

entity bi_demo is
port(bi: inout std_logic;

begin
sig_out <= output_expression;
<= expression_with_sig_in;

bi <= sig_out when dir=’1’ else ’Z7;
sig_in <= bi when dir=°0’ else 'Z7;
CAau 2: Hay thiét ké mach dém 1én 8 bit Mode M c6 thé 1ap trinh: Cac budc thyc hién: V& so do khoi, viét

Code VHDL va vé& so d6 khai niém. (2.5d)
library IEEE;
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use IEEE.STD LOGIC 1164.ALL;
USE IEEE.STD LOGIC UNSIGNED.ALL;
entity Question 2 is
Port ( CK, E, R : in STD LOGIC;
M : in STD LOGIC VECTOR (7 downto 0);
Q : out STD LOGIC VECTOR (7 downto 0));
end Question 2;
architecture Behavioral of Question 2 1is
SIGNAL Q NEXT, Q REG : STD LOGIC VECTOR (7 DOWNTO 0) := (OTHERS=>'0");
begin
-— FOR D FLIP FLOP
PROCESS (CK, E, R)
BEGIN
IF R = 'l'" THEN
Q REG <= (OTHERS=>'0");
ELSE
IF E = 'l'" THEN
IF RISING EDGE (CK) THEN
Q REG <= Q NEXT;
END IF7;
END IF;
END IF;
END PROCESS;
Q NEXT <= (OTHERS => '0O') WHEN Q REG = M - 1 ELSE

Q REG + 1;
Q <= Q REG;
end Behavioral;
1 Q_REG
K[ ol
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- i
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cin| RTL_add_8u_8u

Cau 3: Hay viét chuong trinh dich trai logic (logic shift) hodc xoay trai logic (left rotation) duoc lya chon boi
tin hiéu Ctrl 1 bit (Ctrl = ‘0’ thi thyc hién Logic Shift, bang 1 thi thuc hién Left rotation), dit liéu ngd
vao dé dich 1a Y[11:0], tin hiéu AMT 3 bits s& lua chon s bit can dich tir 0 dén 7
a. Su dung 3 1énh gan c6 lwa chon dé thuc hién theo giai phap chua cai tién (1.5d)

library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity QUESTION 3 A is
Port ( Y : in STD LOGIC VECTOR (11 downto 0);
AMT : in STD_LOGIC VECTOR (2 downto 0);
CTRL : in STD LOGIC;
Q : out STD LOGIC VECTOR (11 downto 0));
end QUESTION 3 A;
architecture Behavioral of QUESTION 3 A is

SIGNAL ROTATE, SHIFT : STD LOGIC VECTOR(11 DOWNTO 0) =
(OTHERS=>'0") ;
begin
ROTATE <= Y WHEN AMT = "000" ELSE
Y (10 DOWNTO 0)&Y(1ll) WHEN AMT = "001" ELSE
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Y (9 DOWNTO 0) &Y (11 DOWNTO 10) WHEN AMT = "010" ELSE
Y (8 DOWNTO 0) &Y (11 DOWNTO 9) WHEN AMT = "01l1" ELSE
Y (7 DOWNTO 0) &Y (11 DOWNTO 8) WHEN AMT = "100" ELSE
Y (6 DOWNTO 0) &Y (11 DOWNTO 7) WHEN AMT = "101" ELSE
Y (5 DOWNTO 0) &Y (11 DOWNTO 6) WHEN AMT = "110" ELSE
Y (4 DOWNTO 0) &Y (11 DOWNTO 5);

SHIFT <= Y WHEN AMT = "OOO" ELSE
Y (10 DOWNTO 0)&'0' WHEN AMT = "001" ELSE
Y (9 DOWNTO 0)&"00" WHEN AMT = "010" ELSE
Y (8 DOWNTO 0)&"000"™ WHEN AMT = "011" ELSE
Y (7 DOWNTO 0)&"0000"™ WHEN AMT = "100" ELSE
Y (6 DOWNTO 0)&"00000"™ WHEN AMT = "101" ELSE
Y (5 DOWNTO 0)&"000000"™ WHEN AMT = "110" ELSE
Y (4 DOWNTO 0)&"0000000";

Q <= ROTATE WHEN CTRL = 'l' ELSE
SHIFT;

end Behavioral;
b. Sirdung 2 1énh gan co lya chon dé thuc hién theo giai phap cai tién (1.5d)
library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity QUESTION 3 B is
Port ( Y : in STD LOGIC VECTOR (11 downto 0);
AMT : in STD LOGIC VECTOR (2 downto 0);
CTRL : in STD LOGIC;
Q : out STD LOGIC VECTOR (11 downto 0));
end QUESTION 3 B;
architecture Behavioral of QUESTION 3 B is

SIGNAL ROTATE, SHIFT : STD_LOGIC_VECTOR(ll DOWNTO 0) =
(OTHERS=>'0") ;
SIGNAL DATA : STD LOGIC VECTOR (11l DOWNTO 0) := (OTHERS=>'0");
begin
DATA <= Y WHEN CTRL = '1l' ELSE
(OTHERS=>'0") ;
Q <= Y WHEN AMT = "000" ELSE
Y (10 DOWNTO 0) &DATA(11) WHEN AMT = "001" ELSE
Y (9 DOWNTO 0) &DATA (11 DOWNTO 10) WHEN AMT = "010" ELSE
Y (8 DOWNTO 0) &DATA (11 DOWNTO 9) WHEN AMT = "011" ELSE
Y (7 DOWNTO 0) &DATA (11 DOWNTO 8) WHEN AMT = "100" ELSE
Y (6 DOWNTO 0) &DATA (11 DOWNTO 7) WHEN AMT = "101" ELSE
Y (5 DOWNTO 0) &DATA (11 DOWNTO 6) WHEN AMT = "110" ELSE
Y (4 DOWNTO 0)&DATA (11 DOWNTO 5);

end Behavioral;
Cau 4: Hay thiét ké va mo ta ding VHDL mach giai ma tir 3 sang 8 c6 ngd vao 1[2:0], chan ngd vao cho phép
E tich cyc mirc cao, ngd ra Y[7:0], chan ngd vao S chon muec tich cuc ngd ra: Khi S = ‘0’ ngd ra tich cyc muc
cao, S = ‘1’ ngd ra tich cuc murc thap. (1.5d)
library IEEE;
use IEEE.STD LOGIC 1164.ALL;
entity QUESTION 4 is
Port ( E, S : in STD LOGIC;
I : in STD LOGIC VECTOR (2 downto 0);
Y : out STD LOGIC VECTOR (7 downto 0));
end QUESTION 4;
architecture Behavioral of QUESTION 4 is
SIGNAL YT : STD LOGIC VECTOR(7 DOWNTO 0) := (OTHERS=>'0");
begin
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YT <= "00000000™ WHEN E = '0' ELSE
"00000001" WHEN I = "000" ELSE
"00000010" WHEN I = "001" ELSE
"00000100™ WHEN I = "010" ELSE
"00001000" WHEN I = "01l1" ELSE
"00010000™ WHEN I = "100" ELSE
"00100000™ WHEN I = "101" ELSE
"01000000" WHEN I = "110" ELSE
"10000000";

Y <= YT WHEN S = '0' ELSE
NOT (YT);

end Behavioral;

T
T Com
‘Width VHDL operator

nand xor >a >4 = +1, +14 +a +7 mux

Area (gate count)

8 8 22 25 68 26 27 33 51 118 21

16 16 44 52 102 51 55 73 101 265 42

32 32 85 105 211 102 113 153 203 437 85

64 64 171 212 398 204 227 313 405 755 171
Delay (ns)

0.1 0.4 4.0 1.9 1.0 24 1.5 4.2 32 0.3
0.1 0.4 8.6 3.7 1.7 55 3.3 3.2 55 0.3
32 0.1 04 176 6.7 1.8 11.6 7.5 162 11.1 0.3
0.1 04 357 143 22 240 157 322 229 0.3

Cdn bé coi thi khéng dwoc gidi thich dé thi, cho dé thi vao tii bai thi dé cham bai.

Chuéin dau ra cia hoc phan (vé kién thirc) Noi dung kiém tra
[G 1.2]: C6 kha nang tinh toan c4c van dé vé thoi gian Cau 1

[G 2.1]: C6 kha nang phan tich chia sé toan tur Cau 1, Cau 2
[GZHCo@mmgﬂmﬂmﬁm&&mﬂmwk@mﬁmgm Cau 1
[G41]CoHmnmgpmmudehmwhwum&vamﬁmn Céau3

[G 4.2]: C6 kha ning thiét ké mach tudn ty: mach dém Cau2

Tp. HO Chi Minh, ngay 30 thang 05 nam 2016
Thong qua bo mén
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