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Question No: 1                   ( Marks: 2 )  

Why a 2-bit comparator is called parallel comparator? 

Answer:

The 2-bit Comparator discussed earlier is considered to be a 

Parallel Comparator as all the bits are compared simultaneously.

External Logic has to be used to Cascade together two such 

Comparators to form a 4-bit Comparator.
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[image: image3.emf]Question No: 2                   ( Marks: 2 )  

Explain at least two advantages of the circuit having low 

power consumption : 

Answer:

Power Dissipation 

Logic Gates and Logic circuits consume varying amount of power 

during their operation. 

Ideally, logic gates and logic circuit should consume minimal 

power. Advantages of low power consumption are circuits that can

be run from batteries instead of mains power supplies. Thus 

portable devices that run on batteries use Integrated circuits 

that have low power dissipation. Secondly, low power consumption

means less heat is dissipated by the logic devices; this means 

that logic gates can be tightly packed to reduce the circuit size 

without having to worry about dissipating the access heat 

generated by the logic devices. 

Microprocessors for example generate considerable heat which 

has to be dissipated by mounting small fans. Generally, the Power 

dissipation of TTL devices remains constant throughout their 

operation. CMOS device on the other hand dissipate varying 

amount power depending upon the frequency of operation.
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[image: image4.emf]Question No: 3( Marks: 2 )  

Name the four OLMC configurations 

Answer: 

The four OLMC configurations are 

• Combination Mode with active-low output 

• Combinational Mode with active-high output 

• Registered Mode with active-low output 

• Registered Mode with active-high output
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[image: image5.emf]Question No: 4 ( Marks: 3 )  

Explain “Test Vector” in context of ABEL  

Answer: 

The programming of a PLD device involves entering the logic 

function in the form of a Boolean equation, truth table or a state 

diagram. Any errors during the entry process are corrected. The 

software compiler processes the information in the input file and 

translates it into a suitable format. The complier also minimizes 

the logic. The minimized logic is then tested by using a set of 

hypothetical inputs known as test vectors. The testing verifies 

the design of the logic circuit before committing it to the PLD.
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Question No: 5 ( Marks: 5 )  

Explain Tri-State Buffers with the 

help of block diagram   

Answer: 

Tri-State Buffers 

Tri-State Buffer is a NOT gate with a 

control line that 

disconnects the output from the input. 

When the control line is 

high the buffer operates like a NOT 

gate and when the control 

line is low the output is disconnected 

from the output and high 

impedance is seen at the output. Tri-

state buffers are used to 

disconnect the outputs of devices 

which are connected or share a 

common output line.


[image: image7.emf]Question No:6 ( Marks: 5 )  

Explain  the Operation  of Odd-Parity Generator  Circuit with 

the help of timing diagram 

Answer: 

Operation of Odd-Parity Generator Circuit The timing diagram shows the 

operation of the Odd-Parity 

generator circuit. Figure 14.3. 

The A, B, C and D timing diagrams represent the changing 4-bit 

data values. During time interval t0 the 4-bit data value is 0000, 

during time interval t1, the data value changes to 

0001. 

Similarly during time intervals t2, t3, t4 up to t8 the data values 

change to 0010, 0011, 0100 and 1000 respectively. During interval 

t0 the output of the two XOR gates is 0 and 

0, therefore the output of the XNOR gate is 1. At interval t1, the 

outputs of the two XOR gates is 1 and 0, therefore the output of

the XNOR gate is 0. The output P can similarly be traced for 

intervals t2 to t8.
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[image: image9.emf]Question No: 7 ( Marks: 1 )  

How many input and output bits do a Half-Adder contain? 

Answer: 

The Half-Adder has a 2-bit input and a 2-bit output. 
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[image: image11.emf]Question No: 8 ( Marks: 2 )  

Explain the difference between 1-to-4 Demultiplexer 2-to-4 

Binary Decoder?   

Answer: 

The circuit of the 1-to-4 Demultiplexer is similar to the 2-

to-4 Binary Decoder described earlier figure. 
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2-to-4 decorder circuit diagram.

[image: image13.emf]The only difference between the two is the addition of the Data 

Input line, which is used as enable line in the 2-to-4 Decoder 

circuit figure 1-to-4 decorder circuit diagram.


[image: image14.png]YWY




[image: image15.emf]PAGE 178:


[image: image16.emf]Question No: 20    ( Marks: 3 )  

Name the three declarations that are included in “declaration

section” of the module that is created when an Input (source) 

file is created in ABEL.  

Answer:

1.Device declaration, 

2-pin declarations 

3-set declarations. 
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[image: image17.emf]Question No: 21    ( Marks: 5 )  

Explain with example how noise affects Operation of a CMOS 

AND Gate circuit.  

Answer:

Two CMOS 5 volt series AND gates are connected together. 

Figure

.
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[image: image19.png]Effect of Noise 6 TMCS AND gate circuit




[image: image20.emf]The first AND gate has both its inputs connected 

to logic high, therefore the output of the gate is guaranteed 

to be logic high. The logic high voltage output of the first 

AND gate is assumed to be 4.6 volts well within the valid 

VOH range of 5-4.4 volts. Assume the same noise signal (as 

described earlier) is added to the output signal of the first 

AND gate.

PAGE 64:


[image: image21.emf]Question No: 11 ( Marks: 10 )  

explain the SOP based implementation of the Adjacent 1s 

Detector Circuit: 

Answer: 

The Adjacent 1s Detector accepts 4-bit inputs. If two 

adjacent 1s are detected in the input, the output is set to 

high. The operation of the Adjacent 1s Detector is 

represented by the function table. Table. In the 

function table, for the input combinations 0011, 0110, 0111, 

1011, 1100, 1101, 1110 and 1111 the output function is a 1.
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[image: image23.png]Function Table of Agjacent 1s Detector




[image: image24.emf]Implementing the circuit directly from the function table 

based on the SOP form requires 8 AND gates for the 8 

product terms (minterms) with an 8-input OR gate. Figure 

The total gate count is 

• One 8 input OR gate 

• Eight 4 input AND gates 

• Ten NOT gates 

The expression can be simplified using a Karnaugh map, figure 

and then the simplified expression can be implemented 

to reduce the gate count. The simplified expression is

AB + CD +BC . The circuit implemented using the expression 

AB + CD +BC has reduced to 3 input OR gate and 2 input 

AND gates. 
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[image: image26.png]SOP Implementation of Adjacent 1s Detector




[image: image27.emf]The simplified Adjacent 1s Detector circuit uses only four 

gates reducing the cost, the size of the circuit and the power 

requirement. The propagation delay of the circuit is of the 

order of two gates

.
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[image: image29.png]Simplification of Adjacent 1s Detector SOP Boolean Expression
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Simplified SOP based Adjacent 1s Detector
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