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Unit – I: Operational Amplifier 

 

Important Points / Definitions:  

 Operational amplifiers are linear devices that have all the properties required for 

nearly ideal DC amplification  

 An Operational Amplifier, or op-amp for short, is fundamentally a voltage 

amplifying device designed to be used with external feedback components such as 

resistors and capacitors between its output and input terminals. 

 Used extensively in signal conditioning, filtering or to perform mathematical 

operations such as add, subtract, integration and differentiation,  giving rise to its 

name of “Operational Amplifier”. 

 An Operational Amplifier is basically a three-terminal device which consists of two 

high impedance inputs.  

 One of the inputs is called the Inverting Input, marked with a negative or “minus” 

sign, (– ). The other input is called the Non-inverting Input, marked with a positive 

or “plus” sign ( + ). 

 The output is proportional to the difference between the inverting and non-inverting 

inputs. It is for this reason that these amplifiers are often called differential amplifiers. 

 An “ideal” or perfect operational amplifier is a device with certain special 

characteristics such as infinite open-loop gain AO, infinite input resistance RIN, zero 

output resistance ROUT, infinite bandwidth and zero offset (the output is exactly zero 

when the input is zero). 

 Negative Feedback is the process of “feeding back” a fraction of the output signal 

back to the input, but to make the feedback negative, we must feed it back to the 

negative or “inverting input” terminal of the op-amp using an external Feedback 

Resistor called Rƒ. 

 This feedback connection between the output and the inverting input terminal forces 

the differential input voltage towards zero. 

 The Differential Amplifier produces an output that is proportional to the 

difference between the two input voltages 

 By adding more input resistors to either the inverting or non-inverting 

inputs Voltage Adders or Summers can be made. 



 Voltage follower op-amps can be added to the inputs of Differential amplifiers to 

produce high impedance Instrumentation amplifiers. 

 The Integrator Amplifier produces an output that is the mathematical operation 

of integration. 

 The Differentiator Amplifier produces an output that is the mathematical 

operation of differentiation. 

 Both the Integrator and Differentiator Amplifiers have a resistor and capacitor 

connected across the op-amp and are affected by its RC time constant. 

 The Op-amp comparator compares one analogue voltage level with another 

analogue voltage level, or some preset reference voltage, VREF and produces an 

output signal based on this voltage comparison. 

 Applications of comparator: 1. Zero crossing detector 2. Window detector 3. Time 

marker generator 4. Phase detector 

 Schmitt trigger is a regenerative comparator.  It converts sinusoidal input into a square 

wave output. The output of Schmitt trigger swings between upper and lower threshold 

voltages, which are the reference voltages of the input waveform   

 In a number of industrial and consumer applications, the measurement of physical 

quantities is usually done with the help of transducers.  The output of transducer 

has to be amplified So that it can drive the indicator or display  system.  This 

function is performed by an instrumentation amplifier 

 The  DC characteristics of an opamp 

1. Input offset current: The difference between the bias currents at the input terminals 

of the op- amp is called as input offset current.  

2. Input offset voltage: A small voltage applied to the input terminals to make the 

output voltage as zero when the two input terminals are grounded is called input offset 

voltage 

3. Input bias current: Input bias current IB as the average value of the base currents 

entering into terminal of an opamp 

 The  AC characteristics of an opamp 

1. Frequency Response  

Need for frequency compensation in practical op-amps: Frequency 

compensation is needed when large bandwidth and lower closed loop gain is 

desired.  

Compensating networks are used to control the phase shift and hence to 

improve the stability.  

Frequency compensation methods : Dominant- pole compensation , Pole- zero 

compensation 

2. Slew Rate : The slew rate is defined as the maximum rate of change of output 

voltage caused by a step input voltageand  an ideal slew rate is infinite.  

 There are basically two kinds of IC voltage regulators: 

Multipin type, e.g. LM723C 

3-pin type, e.g. 78/79XX 

 Multipin regulators are less popular but they provide the greatest flexibility and 

produce the highest quality voltage regulation 

 3-pin types make regulator circuit design simple,Less flexible, but simple to use 



78/79XX series regulators are commonly available with 5, 6, 8, 12, 15, 18, or 24 V 

outputMax. output current with heat sink is 1 A 

Questions 

1. An op-amp operates a unity gain buffer with 3V (p-p) square wave input. If Op-amp 

is ideal with slew rate 0.5V/μsec, find the maximum frequency of operation. 

2. Design an amplifier with a gain of -10. Input resistance is 10kΩ. 

3. Design a practical integrator circuit with a dc gain of 10, to integrate a square wave of 

10kHz. 

4. How fast can the output of an op-amp change by 10V, if its slew rate is V/μsec. 

5. Find R1 and Rf in the lossy practical integrator so that the peak gain is 40db and the 

gain 3dbdown from its peak occurs at a frequency of 1.25kHz use capacitance of 

0.01μF. 

6. Design a practical differentiator circuit that will differentiate an input signal with the 

fmax=150Hz 

7. Explain various DC and AC characteristics of an op.amp. Distinguish between ideal 

and practical characteristics.  

8. What is t instrumentation amplifier? What are the required parameters of an 

instrumentation amplifier?  

9. Explain the internal structure of voltage regulator IC 723. Also draw a low voltage 

Regulator circuit using IC 723andexplain its operation.  

 

Fill in the blanks / choose the Best:  

1.  An ideal operational amplifier has 

a. infinite output impedance 

b.zero input impedance 

c. infinite bandwidth 

d.All of the above 

2.  The major difference between ground and virtual ground is that virtual ground is only 

a.voltage reference 

b.current reference 

c. power reference 

d.difference reference 

3. The Schmitt trigger is a two-state device that is used for: 

a. pulse shaping 

b. peak detection 

c. input noise rejection 

d. filtering 

4.  How many leads does the TO-5 metal can package of an operational amplifier have? 

a.8, 10, or 12 

b.6, 8, or 10 

c. 8 or 14 

d.8 or 16 

5.  Input impedance [Zin(I)] of an inverting amplifier is approximately equal to: 

a.Ri 

b.Rf + Ri 

c. ∞ 

d.Rf – Ri 

6.  A circuit whose output is proportional to the difference between the input signals is 

considered to be which type of amplifier? 



a. common-mode 

b.darlington 

c. differential 

d.operational 

7. The voltage follower has a: 

a.closed-loop voltage gain of unity 

b.small open-loop voltage gain 

c. closed-loop bandwidth of zero 

d.large closed-loop output impedance 

8.  The ratio between differential gain and common-mode gain is called: 

a. amplitude 

b.differential-mode rejection 

c. common-mode rejection 

d.phase 

9.  With a differential gain of 50,000 and a common-mode gain of 2, what is the common-

mode rejection ratio? 

a. –87.9 dB 

b.–43.9 dB 

c. 43.9 dB 

d. 87.9 dB 

10.  If the input to a comparator is a sine wave, the output is a: 

a. ramp voltage 

b.sine wave 

c. rectangular wave 

d.sawtooth wave 

11.  If ground is applied to the (+) terminal of an inverting op-amp, the (–) terminal will: 

a. not need an input resistor 

b. be virtual ground 

   c. have high reverse current 

   d. not invert the signal 

12.  A zero-level detector is a 

a. comparator with a sine-wave output 

b. comparator with a trip point referenced to zero 

c. peak detector 

d.limiter 

13.  A basic series regulator has 

a. an error detector 

b.a load 

c. a reference voltage 

d. both an error detector and a reference voltage 

14.  A comparator is an example of a(n) 

a. active filter 

b.current source 

c. linear circuit 

d. nonlinear circuit 

15.  A mathematical operation for finding the area under the curve of a graph is called 

__________. 

a. differentiation 

b.  integration 

c. curve averaging 



d.linear regression 

 

 

Unit – II: Op-Amp,IC-555 & IC-565 Applications 

 

Important Points / Definitions:  

 Filter is a frequency selective circuit that passes signal of specified Band of 

frequencies and attenuates the signals of frequencies outside the  band. 

 There are 2 types of filters : Active and Passive 

 A Active filters use op-amp(s) and RC components. 

  By enclosing a capacitor in the feed back loop , inductor less active filters  can be 

obtained 

 Some commonly used active filters: 
Low pass filter 

High pass filter 

Band pass filter 

Band reject filter 

 Features of filters are: 

0 dB attenuation in the passband (usually) 

3 dB attenuation at the critical or cutoff frequency, fc (for Butterworth filter) 

Bandwidth of a filter: BW = fcu - fcl  

Phase shift: 45
o
/pole at fc; 90

o
/pole at >> fc  

 4 types of filter responses are commonly used: 

Butterworth - maximally flat in passband; highly non-linear phase response with 

frequecny  

Bessel - gentle roll-off; linear phase shift with freq. 

Chebyshev - steep initial roll-off with ripples in passband  

Cauer (or elliptic) - steepest roll-off of the four types but has ripples in the passband and 

in the stopband  

 There are two types of waveform generators: 

Square wave generator: 

Square wave outputs are generated when the op-amp is forced to operate in the saturated 

region. That is, the output of the op-amp is forced to swing repetitively between 

positive saturation and negative saturation. The square wave generator is also called 

as freerunning or Astable mutivibrator 

Triangular wave generator: 

The output of the integrator is triangular if the input is a square wave. This means that a 

triangular wave generator can be formed by simply connecting an integrator to the 

square wave generator 

 The 555 timer is an integrated circuit specifically designed to perform signal 

generation and timing functions. IC NE/SE 555 is a highly stable device for 

generating accurate time delays. Commercially, this IC is available in 8-pin circular, 

TO-99 or 8-pin DIP or 14-pin DIP packages. 



 The salient features of 555 Timer IC‟s are:  Compatible with both TTL and CMOS 

logic families.  The maximum load current can go up to 200 mA.  The typical 

power supply is from +5V to +18 V 

 It has two basic operating modes: monostable and astable  

 The applications of 555 timer are: 

1. astable multivibrator  

2. monostable multivibrator  

3. Missing pulse detector 

4. Linear ramp generator 

5. Frequency divider 

6. Pulse width modulation 

7. FSK generator 

8. Pulse position modulator 

9. Schmitt trigger  

 Multivibrators are a group of regenerative circuits that are used extensively in timing 

applications.  It is a wave shaping circuit which gives symmetric or asymmetric 

square output.  It has two states either stable or quasi- stable  depending on the type of 

multivibrator 

 Monostable multivibrator is one which generates a single pulse of specified duration 

in response to each external trigger signal.  It has only one stable state.  Application of 

a trigger causes a change to the quasi- stable state.An external trigger signal generated 

due to charging and discharging  of the capacitor produces the     transition to the 

original stable state  

 Astable multivibrator is a free running oscillator having two quasi- stable states.  

Thus, there is oscillations between these two states and no external signal are required 

to produce the change in state  

 Bistable multivibrator is one that maintains a given output voltage level unless an 

external trigger is applied . Application of an external trigger signal causes a change 

of state, and this output level is maintained indefinitely until an second trigger is 

applied .  Thus, it requires two external triggers before it returns to its initial state 

 A PLL is a basically a closed loop system designed to lock output frequency and 

phase to the frequency and phase of an input signal 

 It has various applications like: 

Frequency multiplier 

 Frequency synthesizer 

 FM detector 

 A voltage controlled oscillator is an oscillator circuit  in which the frequency of 

oscillations can be controlled by an externally applied voltage  

 



 

Questions (Minimum 6 to 8) 

 

1. Determine the order of Low pass Butterworth filter that is to provide 40db attenuation 

at w/wh=2 

2. Design a High pass filter with a cutoff frequency of 10kHz with a pass band gain of 

1.5. 

3. Design a notch filter to eliminate 120Hz. 

4. A 555 timer is configured to run in Astable mode with RA=5KΩ, RB=5KΩand 

C=0.01μF.Determine the frequency of the output and duty cycle. 

5. A PLL has free running frequency of 500kHz and bandwidth of the low pass filter is 

10kHz.Will the loop acquire lock for an input signal of 00kHz? Justify your answer. 

Assume that the phase detector produces sum and difference frequency components. 

6. Design a monostable for a pulse width of 10ms by usingIC555 

7. List the applications of 555 timer in monostable mode of operation  

8. Explain working of PLL using appropriate block diagram.  

9. Derive the expression for i) capture range in PLL ii) Lock in range in PLL.  

10. Explain triangular waveform generator using IC 741  

 

 

Fill in the blanks / choose the Best: (Minimum 10 to 15 with Answers) 

 

1. An astable multivibrator is also known as a: 

a.  one-shot multivibrator 

b.  free-running multivibrator 

c.  bistable multivibrator 

d. monostable multivibrator 

2. An oscillator whose frequency can be controlled by an input "control voltage" is called 

a(n) ______ . 

a. PLL 

b.Schmitt trigger 

c. VCO 

d.S-R latch 

3. In a PLL, to obtain lock, the signal frequency must: 

a. come within the lock range 

b.be less than the capture frequency 

c. come within the capture range 

d.be greater than the capture frequency 

      4. A PLL can be used as a(n) ___________. 

a. series voltage regulator 

b.  frequency multiplier 

c. relaxation oscillator 

d.Schmitt trigger 

      5.  What starts a free-running multivibrator? 

a. a trigger 

b.an input signal 

c. an external circuit 

d. nothing 

      6.  What controls the output pulse width of a one shot? 

a. the clock frequency 



b.the width of the clock pulse 

c. an RL time constant 

d. an RC time constant 

7.  In a typical IC monostable multivibrator circuit, at the falling edge of the trigger     

input, the output switches HIGH for a period of time determined by the ________. 

a.value of the RC timing components 

b.amplitude of the input trigger 

c. frequency of the input trigger 

d.magnitude of the dc supply voltage 

        8.  A monostable 555 timer has the following number of stable states: 

a. 0 

b. 1 

c. 2 

d.3 

        9. To obtain a 50% duty cycle in an astable 555 timer circuit: 

a.tLO = tHI 

b.RA = RB and short RB with a diode during the capacitor charging cycle 

c. capacitor voltage must rise above 1/3 VCC 

d.tLO = tHI, RA = RB, and short RB with a diode during the capacitor charging 

cycle 

10. What is another name for a bistable multivibrator? 

a. an on-off switch 

b.an oscillator 

c. a flip-flop 

11. If Vcc of a 555 timer circuit is set to +10 V what is the level of output voltage from 

the circuit? 

a. VOH = 10 V, VOL = 0 V 

b.VOH = 10 V, VOL = 0.1 V 

c. VOH = 8.5 V, VOL = 0 V 

d. VOH = 8.5 V, VOL = 0.1 V 

      12. What three subcircuits does a phase locked loop (PLL) consist of? 

a. phase comparator, comparator, and VCO 

b.phase comparator, bandpass filter, and VCO 

c. phase comparator, bandpass filter, and demodulator 

d. phase comparator, low-pass filter, and VCO 

13. A ______ is not a multivibrator. 

a.one-shot 

b.flip-flop 

c. VCO 

d.bistable 

    14. The 555 timer can be connected to operate a(n) ___________. 

a. astable multivibrator 

b.bistable multivibrator 

c. monostable multivibrator 

d. astable multivibrator and a monostable multivibrator 

    15. The 555 timer can be used in which of the following configurations? 

a.astable, monostable 

b.monostable, bistable 

c. astable, toggled 

d.bistable, tristable 



Unit – III: Data Converters 

 

Important Points / Definitions:  

 Data Conversion is the process of changing or converting one form of data in to 

another form. 

  In processing and communication there are only two types of data forms i.e analog 

and digital data.  

 The converter which converts the digital data in to analog data is called analog to 

digital to analog converter (ADC) and in the same the converter which converts 

digital to analog is called as DAC.  

  Most complicated applications or logic can be easily programmable in the digital 

computer compared to analog circuits. This enabled the use of converting analog form 

of data in to digital form. Even though the processing has been done in digital form 

the final element which has to reflect the data is most probably responds to analog 

signals compared to digital signals. This utilizes the digital to analog conversion 

techniques. 

 Types of Digital to Analog Converters 
1.Binary Weighted Resistor DAC or R-2

n
R DAC 

2.R-2R Ladder DAC 

 Specifications of a Digital to Analog Converter (DAC) 

1.Resolution:  

The resolution of a DAC is the smallest change in the output of the DAC for any 

change in digital input.i.e. if a input to DAC changes one bit, how much analog 

output has changed in full scale deflection. 

% resolution = [Step size / Full scale output (FSO)] * 100 

% resolution = [1/(2
N
-1) *100 

Normally the resolution will be in Milli volts.  

2. Accuracy 

 The Accuracy of a DAC is the difference between output practical analog output to 

the ideal expected output for a given digital input. Due to the the full scale output 

may differ compared to ideal one. For an example if a DAC of 10 V is said to have 

an accuracy of 0.01% there will be 10mv output deviation. The another factor which 

implicates the accuracy is the zero offset error i.e for a zero input the output of DAC 

reflects some offset value. 

3.Conversion Speed 

 The conversion speed of the DAC is output analog value settling time period for a 

change in the digital input. This is also called settling time period of DAC. 

Normally it will be micro seconds and in some advanced micro controller DAC it 

may be nano seconds. 

4.Monotonicity 

The Digital to Analog Converter is said to be monotonic if its analog value is either 

increasing or equal to previous value for an LSB change in input digital signal. 

 Types of  Analog to Digital Converters: 

Direct type ADC 

Simultaneous or Flash A/D Converters 

Counter-Type A/D Converter 



Tracking-Type A/D Converter 

Successive Approximation Type A/D Converter 

Single-, Dual- and Multislope A/D Converters 

Sigma-Delta A/D Converter 

Integrating type ADC 

An ADC converter that perform conversion in an indirect manner by first changing 

the analog I/P signal to a linear function of time or frequency and then to a digital 

code is known  as integrating type A/D converter 

 Sample and hold circuit: A sample and hold circuit is one which samples an input 

signal and holds on to its last sampled value until the input is sampled again. This 

circuit is mainly used in digital interfacing, analog to digital systems, and pulse code 

modulation systems  

  Dual slope conversion is an indirect method for A/D conversion where an analog 

voltage and a reference voltage are converted into time periods by an integrator, and 

then measured by a counter. The speed of this conversion is slow but the accuracy is 

high  

 Advantages of dual slope ADC are 1. It is highly accurate 2. Its cost is low 3. It is 

immune to temperature caused variations in R1 and C1 

 Specifications of ADC 

1.Resolution of ADC: 

The resolution of an A/D converter is the quantum of the input analogue voltage 

change required to increment its digital output from one value to the next higher code 

value. i.e. if an n bit ADC then it needs 1/ 2
n
-1 of full scaled output to reflect at the 

output of ADC. For example The resolution of an eight-bit A/D converter can be 

expressed as one part in 255 or as 0.4% of full scale or simply as eight-bit resolution. 

If such a converter has a full-scale analogue input range of 10 V, it can resolve a 40 

mV change in input.  

2 .Aliasing or sampling frequency 

It is the rate at which the rate of the analog value is sampled for digitizing. If the 

sampling frequency is less than the signal frequency then due to aliasing the ADC 

output will be distorted and cannot reproduce the exact digital value. So to extract the 

nice digital output the ADC nyquist frequency should be at least 5 or 10 times greater 

than the signal frequency. 

3.Step recovery of ADC: 

It shows that how quickly an ADC changes its output to match a large, sudden change 

in the analog input. 

 

Questions  

1. A 12-bit D to A converter has a full-scale range of 15Volts.Its maximum differential 

linearity error is ±1/2LSB. 

i) What is percentage resolution ii) What are the minimum and maximum possible 

values of the increment in its output voltage. 

2. What is the resolution of a 11-bit ADC for a full scale input voltage of 10.24volts. 



3. Calculate the no. of bits required to represent a full scale voltage of 10Voltswith a 

resolution of 5mv approximately 

4. Design a 4-bit weighted resistor type DAC whose full-scale output voltage is 

10V.Assume the RF=10kΩandlogic‟1‟ level as +5V and logic „0‟ level as 

0Volts.What is the output voltage when the input is 1011 

5. The LSB of a 10-bit DAC is 20mv.i)What is the percentage resolution ii)What is full 

scale voltage range iii)What is the output voltage for an input1011001101 

6. LSB of a 9-bit DAC is represented by 19.6mV.If an input of a zero bits is represented 

by 0Volts.i)Find the output of the DAC for an input,101101101 and01101101 

iii)What is full scale reading(FSR)of this DAC 

7. A dual slope ADC uses a 16-bit Counter. The maximum input voltage is -Volts When 

the counter has cycled through 2ncounts. If the analog signal is .129V .Find the 

equivalent digital number. 

8. Explain in brief the principle of operation of successive Approximation ADC.  

9. Explain the working of a counter type A/D converter and state it‟s important feature.  

10. With neat diagram, explain the working principle of R-2R ladder type DAC  

 

Fill in the blanks / choose the Best:  

1. A 4-bit R/2R digital-to-analog (DAC) converter has a reference of 5 volts. What is 

the   analog output for the input code 0101. 

a. 0.3125 V 

b. 3.125 V 

c. 0.78125 V 

d.–3.125 V 

2. A binary-weighted digital-to-analog converter has an input resistor of 100 komega.gif. 

If the resistor is connected to a 5 V source, the current through the resistor is: 

a.50 mu.gifA 

b.5 mA 

c. 500 mu.gifA 

d.50 mA 

3. What is the resolution of a digital-to-analog converter (DAC)? 

a. It is the comparison between the actual output of the converter and its expected 

output. 

b.It is the deviation between the ideal straight-line output and the actual output of 

the converter. 

c. It is the smallest analog output change that can occur as a result of an 

increment in the digital input. 

d.It is its ability to resolve between forward and reverse steps when sequenced over 

its entire range. 

4. The practical use of binary-weighted digital-to-analog converters is limited to: 

a. R/2R ladder D/A converters 

b.4-bit D/A converters 

c. 8-bit D/A converters 

d.op-amp comparators 

5. The difference between analog voltage represented by two adjacent digital codes, or 

the analog step size, is the: 

a. quantization 

b.accuracy 

c. resolution 

d.monotonicity 



6. The primary disadvantage of the flash analog-to digital converter (ADC) is that: 

a. it requires the input voltage to be applied to the inputs simultaneously 

b.a long conversion time is required 

c. a large number of output lines is required to simultaneously decode the input 

voltage 

d. a large number of comparators is required to represent a reasonable sized 

binary number 

7. What is the major advantage of the R/2R ladder digital-to-analog (DAC), as compared 

to a binary-weighted digital-to-analog DAC converter? 

a.It only uses two different resistor values. 

b.It has fewer parts for the same number of inputs. 

c. Its operation is much easier to analyze. 

d.The virtual ground is eliminated and the circuit is therefore easier to understand 

and troubleshoot. 

8. In a flash analog-to-digital converter, the output of each comparator is connected to an 

input of a: 

a. decoder 

b. priority encoder 

c. multiplexer 

d.demultiplexer 

9. Sample-and-hold circuits in analog-to digital converters (ADCs) are designed to: 

a. sample and hold the output of the binary counter during the conversion process 

b.stabilize the comparator's threshold voltage during the conversion process 

c. stabilize the input analog signal during the conversion process 

d.sample and hold the D/A converter staircase waveform during the conversion 

process 

 

 

Unit – IV: Digital Integrated Circuits 

 

Important Points / Definitions: 

 Decoder: A decoder is a multiple-input and multiple output combinational logic 

circuit which converts coded input into coded output where the input and output codes 

are different. A decoder has n-input lines and 2n output lines 

 Encoder: An encoder is multiple input and multiple output combinational circuit it 

performs reverse operation of a decoder .An encoder has 2n (or fewer) input lines and 

n output lines  

 Multiplexer: Multiplexer is a digital switch. it allows digital information from several 

sources to be routed onto a single output line 

 Demutiplexers: A demutiplexer is a circuit that receives information on a single line 

and transmits this information on one of 2n possible output lines. 

 Code converter There is a wide variety of binary codes used in digital systems. Some 

of these codes are binary –coded-decimal (BCD), Excess-3, gray, and so on. Many 

times it is required to convert one code to another 

 Comparator A comparator is a special combinational circuit designed primarily to 

compare the relative magnitude of two binary numbers Adders & sub tractors, Ripple 

Adder, Binary Parallel Adder, Binary Adder-Subtractor, Combinational multipliers, 

ALU Design considerations of the above combinational logic circuits with relevant 

Digital ICs.  

 



Questions 

1. Draw the CMOS Circuit for NOR gate with the help of function table. 

2. Realize the following expression using IC 74X151 F(x)= ∑m(3,5,6). 

3. Explain the Operation of 74X138decoder. 

4. Cascade 4:16 decoder using two74X138 decoders. 

5. Give the logic diagram of 74X139.Explain with the help of truth table using device 

design a 3 to 8 decoder and provide the truth table. 

6. Design Full Subtractor with logic gates. 

7. Design CMOS AND gate logic. 

8. Draw the circuit diagram of two-input TTL NAND gate and explain its operation.  

9. Design 1x32 demux using 1x8 demux IC.  

10. Design 16x1 MUX using 74LS151 IC.  

 

Fill in the blanks / choose the Best: 

1. How many NAND circuits are contained in a 7400 NAND IC? 

a. 1 

b.2 

c. 4 

d.8 

2. How many logic states does an S-R flip-flop have? 

a. 2 

b.3 

c. 4 

d.5 

3. How many inputs are required for a 1-of-10 BCD decoder? 

a.4 

b.8 

c. 10 

d.1 

4. Most demultiplexers facilitate which of the following? 

a. decimal to hexadecimal 

b. single input, multiple outputs 

c. ac to dc 

d.odd parity to even parity 

5. One application of a digital multiplexer is to facilitate: 

a. code conversion 

b.parity checking 

c. parallel-to-serial data conversion 

d.data generation 

6. A multiplexed display: 

a. accepts data inputs from one line and passes this data to multiple output lines 

b. uses one display to present two or more pieces of information 

c. accepts data inputs from multiple lines and passes this data to multiple output 

lines 

d.accepts data inputs from several lines and multiplexes this input data to four BCD 

lines 

7. When two or more inputs are active simultaneously, the process is called: 

a. first-in, first-out processing 

b. priority encoding 

c. ripple blanking 



d.priority decoding 

8. Which type of decoder will select one of sixteen outputs, depending on the 4-bit 

binary input value? 

a.hexadecimal 

b.dual octal outputs 

c. binary-to-hexadecimal 

d.hexadecimal-to-binary 

9. A magnitude comparator determines: 

a. A notequalto.gif B and if A alpha.gif B or A >> B 

b.A almostequal.gif B and if A > B or A < b 

c. A = B and if A > B or A < b 

d.A identicalto.gif B and if A < b or a > B 

10. A circuit that responds to a specific set of signals to produce a related digital signal 

output is called a(n): 

a. BCD matrix 

b.display driver 

c. encoder 

d.decoder 

11. In a BCD-to-seven-segment converter, why must a code converter be utilized? 

a. No conversion is necessary. 

b.to convert the 4-bit BCD into gray code 

c. to convert the 4-bit BCD into 10-bit code 

d. to convert the 4-bit BCD into 7-bit code 

12. A technique that can be used in multiple-digit numerical displays to control 

suppression or display of leading or trailing zeros in the display is called _________. 

a. advanced zero control 

b.time division multiplexing 

c. parity generation 

d. ripple blanking 

13. Parity systems are defined as either_____ or _____ and will add an extra _____ to the 

digital information being transmitted. 

a. positive, negative, byte 

b. odd, even, bit 

c. upper, lower, digit 

d.on, off, decimal 

14. A device that uses a binary decoder to direct a digital signal from a single source to 

one of several destinations is a ________. 

a. multiplexer 

b.demultiplexer 
c. encoder 

d.comparator 

15. What input values will cause an AND logic gate to produce a HIGH output? 

a. At least one input is HIGH. 

b.At least one input is LOW. 

c. All inputs are HIGH. 

d.All inputs are LOW. 

 

 

 

 



Unit – V: Sequential Logic IC’s and Memories 

 

Important Points / Definitions:  

 Sequential circuit:A memory element is connected in the feedback of combinational 

circuit 

 Sequential circuits are classified in to two types 

 1. Asynchronous sequential circuit 2. Synchronous sequential circuit 

 Latches are asynchronous, which means that the output changes very soon after the 

input changes.  

 Most computers today, on the other hand, are synchronous, which means that the 

outputs of all the sequential circuits change simultaneously to the rhythm of a global 

clock signal. 

 Shift register: The binary information in a register can be moved from stage to stage 

within the register or into or out of the register upon application of clock pulses. The 

movement or shifting is essential for certain arithmetic and logic operations used in 

microprocessors. This gives rise to a group of registers called shift register 

  Applications of shift register: 1. Delay line 2. parallel to serial converter 3. Serial to 

parallel converter 4. Sequence generator 5. Shift register counters 

 Counter: Counters are basically classified in to two types  

1. Asynchronous counter 2. Synchronous counter 

 Ring counter: A ring counter is a Shift Register (a cascade connection of flip-flops) 

with the output of the last flip flop connected to the input of the first. It is initialised 

such that only one of the flip flop output is 1 while the remainder is 0. The 1 bit is 

circulated so the state repeats every n clock cycles if n flip-flops are used. The 

"MOD" or "MODULUS" of a counter is the number of unique states. The MOD of 

the n flip flop ring counter is n. 

  Johnson counter: A Johnson counter is a modified ring counter, where the inverted 

output from the last flip flop is connected to the input to the first. The register cycles 

through a sequence of bitpatterns. The MOD of the Johnson counter is 2n if n flip-

flops are used. The main advantage of the Johnson counter counter is that it only 

needs half the number of flip-flops compared to the standard ring counter for the same 

MOD. 

 Programmable Read Only Memory has a fixed AND array (constructed as a decoder) 

and programmable connections for the output OR gates array. The PROM implements 

Boolean functions in sum-of-minterms form. 

 Rom is an abbreviation for read only memory. It is non-volatile memory i.e.it can 

hold data even if power is turned off. Generally, ROM is used to store the binary 

codes for the sequence of instructions 

 It consists of n input lines and m output lines. Each bit combination of the input 

variables is called on „address‟. Each bit combination that comes out of the output 

lines is called a „word‟. 

 ROM is generic and applies to most read only memories. What is today implied by 

ROM may be ROM, PROM, EPROM, EEPROM or even flash memories. 

 ROM: ROM is a mask-programmable integrated circuit, and is programmed by a 

mask in IC manufacturing process. The long wait time for manufacturing such circuits 

makes it a less attractive choice when time-tomarket is an issue.  

 PROM: Programmable ROM is a one-time programmable chip that, once 

programmed, cannot be erased or altered. By applying a high voltage, transistors in 



the OR-plane that correspond to the minterms that are not needed for a certain output 

are burned out. 

  EPROM: An Erasable PROM is a PROM that once programmed, can be completely 

erased and reprogrammed. To erase an EPROM it must be exposed to ultra-violate 

light for several minutes. 

  EEPROM. An EEPROM is an EPROM that can electrically be erased, and hence the 

name: Electrically Erasable Programmable ROM. Instead of using ultraviolate to 

remove the charge on the non-floating gate of an EPROM transistor, a voltage is 

applied to the opposite end of the transistor gate to remove its accumulated negative 

charge. An EEPROM can be erased and reprogrammed without having to remove it 

  Flash Memory: Flash memories are large EEPROMs that are partitioned into smaller 

fixed-size blocks that can independently be erased. Internal to a system, flash 

memories are used for saving system configurations. They are used in digital cameras 

for storing pictures. As external devices, they are used for temporary storage of data 

that can be rapidly retrieved. 

 Random Access memory: Unlike ROM, we can read from or write in to the RAM, so 

it is often called read/write memory. But it is a volatile memory, i.e. it cannot hold 

data when power is turned off  

 There are two types of RAMS  

Static RAM 

  Dynamic RAM 

 

Questions  

1. Design a Circuit to Convert a S-Rflip flop to J-K flip flop 

2. Draw the transition table, excitation table for D-flip flop 

3. Design 2-bit (mod-3)Synchronous Binary up Counter using J-K flip flop 

4. Design 1K*8 RAM using two 1K*4 IC‟s 

5. How many address bits are needed to operate a 2K*8 ROM 

6. A Bipolar RAM chip is arranged as 16 words. How many bits are stored in the chip 

7. Draw and explain the working of master slave JK flip-flop.  

8. Design a Modulo-12 ripple counter using 74×74.  

9. Draw and explain 4 bit universal shift register.  

 

Fill in the blanks / choose the Best:  

1. Synchronous counters eliminate the delay problems encountered with asynchronous 

(ripple) counters because the: 

a. input clock pulses are applied only to the first and last stages 

b.input clock pulses are applied only to the last stage 

c. input clock pulses are not used to activate any of the counter stages 

d. input clock pulses are applied simultaneously to each stage 

2. One of the major drawbacks to the use of asynchronous counters is that: 

a. low-frequency applications are limited because of internal propagation delays 

b. high-frequency applications are limited because of internal propagation 

delays 

c. Asynchronous counters do not have major drawbacks and are suitable for use in 

high- and low-frequency counting applications. 

d.Asynchronous counters do not have propagation delays, which limits their use in 

high-frequency applications. 

3. A comparison between ring and johnson counters indicates that: 

a. a ring counter has fewer flip-flops but requires more decoding circuitry 



b.a ring counter has an inverted feedback path 

c. a johnson counter has more flip-flops but less decoding circuitry 

d. a johnson counter has an inverted feedback path 

4. A sequence of equally spaced timing pulses may be easily generated by which type of 

counter circuit? 

a.shift register sequencer 

b.clock 

c. johnson 

d.binary 

5. A 4-bit PISO shift register that receives 4 bits of parallel data will shift to the 

________ by ________ position(s) for each clock pulse. 

a.right, one 

b.right, two 

c. left, one 

d.left, three 

6. In order to use a shift register as a counter, ________. 

a. the register's serial input is the counter input and the serial output is the counter 

output 

b.the parallel inputs provide the input signal and the output signal is taken from the 

serial data output 

c. a serial-in, serial-out register must be used 

d. the serial output of the register is connected back to the serial input of the 

register 

7. Asynchronous counters are often called ________ counters. 

a. toggle 

b. ripple 

c. binary 

d.flip-flop 

8. A _________ shift register can shift stored data either left or right. 

a. bidirectional 

b.tri-state 

c. universal 

d. bidirectional universal 

9. The mod-10 counter is also referred to as a ________ counter. 

a.decade 

b.strobing 

c. ring 

d.BCD 

10.When two counters are cascaded, the overall mod number is equal to the __________ 

of their individual mod numbers. 

a.product 

b.sum 

c. log 

d.reciprocal 

11.Which of the following best describes nonvolatile memory? 

a.memory that retains stored information when electrical power is removed 

b.memory that loses stored information when electrical power is removed 

c. magnetic memory 

d.nonmagnetic memory 



12. Which of the following memories uses a MOSFET and a capacitor as its memory 

cell? 

a. SRAM 

b. DRAM 

c. ROM 

d.DROM 

13. How many storage locations are available when a memory device has twelve address 

lines? 

a. 144 

b.512 

c. 2048 

d. 4096 

14. The access time (tacc) of a memory IC is governed by the IC's: 

a. internal address buffer 

b. internal address decoder 

c. volatility 

d.internal address decoder and volatility 

15. Which of the following RAM timing parameters determine(s) its operating speed? 

a. tacc 

b.taa and tacs 

c. t1 and t3 

d.trc and twc 

16. Memory that loses its contents when power is lost is: 

a. nonvolatile 

b. volatile 

c. random 

d.static 

17. Select the best description of the fusible-link PROM. 

a.user programmable, one-time programmable 

b.manufacturer programmable, one-time programmable 

c. user programmable, reprogrammable 

d.manufacturer programmable, reprogrammable 

18. Which of the following best describes static memory devices? 

a. memory devices that are magnetic in nature and do not require constant refreshing 

b. semiconductor memory devices in which stored data is retained as long as 

power is applied 

c. memory devices that are magnetic in nature and require constant refreshing 

d.semiconductor memory devices in which stored data will not be retained with the 

power applied unless constantly refreshed 

19. What is the principal advantage of using address multiplexing with DRAM memory? 

a. reduced memory access time 

b.reduced requirement for constant refreshing of the memory contents 

c. reduced pin count and decrease in package size 

d.no requirement for a chip-select input line, thereby reducing the pin count 

20. The binary data stored in an EEPROM is___________. 

a. volatile 

b.permanent 

c. refreshed 

d. erasable 


