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entity SHIFT24 is

port |
BSTn, CLE, S5I : in bict;
S0 : out bit);
end SHIFT24:

architecture RTLS of SHIFT24 is
componeant SHIFT

port |
FSTn, CLK, SI : in bit;
80 : out bit);

begin
staged : SHIFT

port map (RSTn => RSTn, CLE

stagel : SHIFT

port map (RSTn => ESTn, CLK

stagel : SHIFT

port map (RSTn => RSTn, CLK

end RTLS;
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=» CLK, 8I =»> SI, S0
=» CLK, SI == Tl, S50

=> CLE, S§I == T2, S0
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EMNTITY FA 15 PORT ¢
i, =i, wi: IN BIT:
co, si: OOT EIT) ;

END Fi

ARCHITECTURE Dataflow
EEGIN

co == (X1 AND vil] OF

END Dacaflow;
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Full adder: {(a) truth table: (b) circwt; (<) logic symbeol.
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(el AND (x1 XOE vwil):

Dataflow VHDL code for a 1=-bat full adder.
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ENTITY Adderd IS
PORT (Cin: IM BIT;
A, B:IN BIT_VECTOR(3 DOWMNTO 0);
Cout: OUT BIT:
SUM: OUT BIT_VECTOR(I DOWNTO 0));
END Adderd;
ARCHITECTURE Structural OF Adderd IS
COMPOMNENT FA 15
PORT (ci, xi, yiz IN BIT:
co, si: OUT BIT);
END COMPONENT;
SIGHAL Carryv: BIT_VECTOR{4 DOWNTO 0);
BEGIN
Carryv(Q) <= Cim;
Adder: FOR kK IN 3 DOWNTO 0 GENERATE

adial

Cout

J.q\sta‘.?sjb
Al E
Full adder - Gin
Sum

WHDL code tor a 4-bit ripple-carry adder

using a FOR-GENEBRATE statemsent.

FullAdder: FA PORT MAP (Carryv(k), Aik), B{k), Carryv{k+1}), SUM(k));

EMND GEHMERATE Adder;
Cout <= Carrywv(4):
EMND Structural:;
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& Function Orperation Adder/Subtractor
0 || Add F=4+ 8 Cowr™
1 Subtract F=4+ R+ 1 .L
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1 LIBRARY ieee; 5 - (o £
ra TSE ijeee. std_logic_ 1164 ATT !:L'lﬂm ‘L‘l&‘
3. TUSE ieeestd_logic_arith AT : ‘:'JL*—':'-”

4. TSE ieee std_logk nmsiened AT T -
5. ENTITY AddSub IS oo/ aala Byl
&. GCENERIC(n: NATURATL -=8); — defanlt noumber of bits = 8

T. POET{A: IN std_logic_vector(m-1 downto );

8. E: IN std_logic_vector{m-1 downta 0);

2. sabiract: IN =td_logic;

10 carry: OUT std_lagic;

11. sam: ‘OUT std_logic_vectonn-1 downto 0));

12. END AddSub;

13. ARCHITECTURE Behavioral OF AddSuab IS

14. — tempaorary result with one extra bit for carry

15. SIGNAL resali: std_logic_vector{m downto 0);

16. BEGIN

17T. PROCESS(subiract, A B)

18 BEGIN

19 IF (smbiract ="0") THEN — addition

20 —add the two operand: with ome extra bit for carry

21 resalt <= ("0" & Ay={0" & B);

22 sum <= result{m-1 downto 0); — extract the n-bit result

23 carry <= resmlt{m); — extract the carry bit from resalt

24. ELSE — sobtraction

25 resalt <= ["0" & A0 & B);

26. sum <= result{m-1 downto 0); — exiract the m-bit rezak

27T, carry <= resali{m); — exiract the barrow bit from resalt

28 END IF:;

pi END PROCESS;
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LIBRARY IEEE; P
USE IEEE.STD _LOGIC_1164.ALL; A
dsoln
ENTITY ShiftReg IS &yliall
PORT(Serialin, Clock, Shift : IN STD_LOGIC:
@ : OUT STD_LOGIC_VECTOR(3 downto 0));
END ShiftReg:

ARCHITECTURE Structural OF ShiftReg IS
SIGMAL M0, N1, N2, N3 : STD_LOGIC:
COMPONENT D_flipflop PORT (D, Clock, E : IN STD_LOGIC;
@ : OUT STD_LOGIC):
END COMPONENT:

BEGIN

U1: D_flipflop PORT MAP (Serialin, Clock, Shift, N3);
U2: D_flipflop PORT MAP (N3, Clock, Shift, N2);
U3: D_flipflop PORT MAP (N2, Clock, Shift, N1);
U4: D_flipflop PORT MAP (N1, Clock, Shift, NO);
2(3) <= N3;
(2) <= MN2;
Q1) == N1;
2(0) <= HO;

END Structural;

Fa5 g Sudad Yoy 23] Jons
— D flip-flop with enable
LIBRARY IEEE;

USE IEEE.STD _LOGIC_1164.ALL;
ENTITY D _flipflop IS
PORT(D, Clock, E: IN STD _LOGIC;
Q : OUT STD _LOGIC);
END D _flipflop;
ARCHITECTURE Behavior OF D _flipflop IS
BEGIN
PROCESS(Clock)
BEGIN
IF Clock’EVENT AND Clock ="1" THEN
IF E="1"THEN
0 ==D;
END IF;
END IF;
END PROCESS;
ENMD Behavior
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