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Q3 
4-bit parallel Adder 
 
LIBRARY IEEE; 
USE IEEE.STD_LOGIC_1164.ALL; 
 
ENTITY FA IS 
PORT(A,B,CIN:IN STD_LOGIC;SUM,COUT:OUT STD_LOGIC); 
END FA; 
 
ARCHITECTURE BEHV OF FA IS 
BEGIN 
SUM<=A XOR B XOR CIN; 
COUT<=(A AND B) OR (B AND CIN) OR (A AND CIN); 
END BEHV; 
 
LIBRARY IEEE; 
USE IEEE.STD_LOGIC_1164.ALL; 
 
ENTITY ADDER_4BIT IS 
PORT(A,B:IN STD_LOGIC_VECTOR(3 DOWNTO 0);S:OUT STD_LOGIC_VECTOR(3 DOWNTO 0);C:OUT STD_LOGIC); 
END ADDER_4BIT; 
 
ARCHITECTURE BEHV OF ADDER_4BIT IS 
SIGNAL TEMP:STD_LOGIC:='0'; 
SIGNAL CAR:STD_LOGIC_VECTOR(2 DOWNTO 0); 
BEGIN 
   FA1:ENTITY WORK.FA PORT MAP(A(0),B(0),TEMP,S(0),CAR(0)); 



  FA2:ENTITY WORK.FA PORT MAP(A(1),B(1),CAR(0),S(1),CAR(1)); 
  FA3:ENTITY WORK.FA PORT MAP(A(2),B(2),CAR(1),S(2),CAR(2)); 
  FA4:ENTITY WORK.FA PORT MAP(A(3),B(3),CAR(2),S(3),C); 
END BEHV; 

Q4 

SR Latch – Switch Debouncing: 
 

 
 

When a mechanical switch is opened or closed, the switch contacts tend to vibrate or bounce open 

and closed several times before settling down to their final position. This produces a noisy 

transition, and this noise can interfere with the proper operation of a logic circuit. This can be 

avoided by contacting to SR latch. 

The input to the switch in Figure above  is connected to a logic 1 (+V).The pull-down resistors 

connected to contacts a and b assure that when the switch is between a and b the latch inputs 

S and R will always be at a logic 0, and the latch output will not change state.  

The timing diagram shows what happens when the switch is flipped from a tob. 

 As the switch leaves a, bounces occur at the R input; when the switch reaches b, bounces 

occur at the S input.  

After the switch reaches b, the first time S becomes 1, after a short delay the latch switches to 

the Q =1 state and remains there.  

Thus Q is free of all bounces even though the switch contacts bounce. 

 
This debouncing scheme requires a double throw switch that switches between two contacts; it will not work 
with a single throw switch that switches between one contact and open. 
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Master Slave JK F/F: 

In "JK Flip Flop", when both the inputs and CLK set to 1 for a long time, then Q output toggle 

until the CLK is 1. Thus, the uncertain or unreliable output produces. This problem is referred to 

as a race-round condition in JK flip-flop and avoided by ensuring that the CLK set to 1 only for a 

very short time. 

 

The master-slave flip flop is constructed by combining two JK flip flops. These flip flops 

are connected in a series configuration. In these two flip flops, the 1st flip flop work as 

"master", called the master flip flop, and the 2nd work as a "slave", called slave flip flop. 

The master-slave flip flop is designed in such a way that the output of the "master" flip 

flop is passed to both the inputs of the "slave" flip flop. The output of the "slave" flip flop 

is passed to inputs of the master flip flop. 

In "master-slave flip flop", apart from these two flip flops, an inverter or NOT gate is also 

used. For passing the inverted clock pulse to the "slave" flip flop, the inverter is connected 

to the clock's pulse. In simple words, when CP set to false for "master", then CP is set to 

true for "slave", and when CP set to true for "master", then CP is set to false for "slave". 

https://www.javatpoint.com/jk-flip-flop-in-digital-electronics
https://www.javatpoint.com/basics-of-flip-flop-in-digital-electronics
https://www.javatpoint.com/note-gate-in-digital-electronics


 
 

Q6 D flip-flop 

 

 
Next state  Q+   output  1 when D=1  

(b) T flip-flop 

 

Next state  Q+   output  1 when T=1 and Q=0 or T=0 and Q=1 
 
(c) S-R latch or flip-flop 

 

 Q+  -next state   Q –present state 



Next state  Q+   output  1 when S=1 or when R=0 and Q=1. 

(d) J-K flip-flop 

 
Next state  Q+   output  1 when J=1 and Q-0  or K=0 and Q=1 

The J-K flip-flop (Figure above  is an extended version of the S-R flip-flop.  

 

 

Register 

A Register is a device which is used to store such information. It is a group of flip flops 

connected in series used to store multiple bits of data. 

 

When it is time to load data into register, Load is set to 1 for one clock period. When, Load 

= 1, the clock signal (Clk) is transmitted to the FF clock inputs and the data applied to the 

D FF inputs will be loaded into the FFs on the falling edge of the clock. E.g., if the outputs 

are 0000 (Q3 = Q2 = Q1 =Q0 = 0) and the data inputs are 1101 (D3 = 1, D2 = 1, D1 = 0, D0 

= 1), after the falling edge of the clock Q will change from 0000 to 1101. ClrN is the clear 

signal. A logic 0 is required to clear the FF.  
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Q8 Design a 4-bit shift register with parallel load using D flip-flops. These are two control inputs: 

shift and load. When shift = 1, the content of the register is shifted by one position. New data is 

transferred into the register when load = 1 and shift = 0. If both control inputs are equal to 0, the 

content of the register dose not change. 



 
 

 

Q9Answer: 

 

 



 
 

Q10 ParallelAdder 

 – 

A single full adder performs the addition of two one bit numbers and an input carry. But a Parallel 

Adder is a digital circuit capable of finding the arithmetic sum of two binary numbers that is 

greater than one bit in length by operating on corresponding pairs of bits in parallel. It consists of 
full adders connected in a chain where the output carry from each full adder is connected to the carry 

input of the next higher order full adder in the chain. A n bit parallel adder requires n full adders to 

perform the operation. So for the two-bit number, two adders are needed while for four bit number, 

four adders are needed and so on. Parallel adders normally incorporate carry lookahead logic to 

ensure that carry propagation between subsequent stages of addition does not limit addition speed. 

 



 

 
 



 

 



 
 

 

 


