
• Number Systems & Code conversion, Boolean Algebra & 
Logic Gates, Truth Tables, Universal Gates, Simplification 
of Boolean functions, SOP and POS methods –
Simplification of Boolean functions using K-maps,Signed 
and Unsigned Binary Numbers. 
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Boolean Algebra

Boolean algebra, a logic algebra, allows the rules used in the algebra of numbers to be applied to logic. 

It formalizes the rules of logic. Boolean algebra is used to simplify Boolean expressions which 

represent combinational logic circuits. It reduces the original expression to an equivalent expression 

that has fewer terms which means that less logic gates are needed to implement the combinational 

logic circuit.

https://electronics-course.com/combinational-logic




















UNIT-II

Combinational Logic Circuits: Adders &Subtractors, Multiplexers, Demultiplexers, 

Encoders,  Decoders, Programmable Logic Devices. 



Adders and Subtractors in Digital 

Logic

Subtraction of two binary numbers can be accomplished by adding 2’s complement of the subtrahend to the 

minuend and disregarding the final carry if any. If the MSB bit in the result of addition is a ‘0’. then the result 

of addition is the correct answer. If the MSB bit is a ‘1’. , this implies that the answer has a negative sign. 

The true magnitude, in this case, is given by 2’s complement of the result of the addition.



Classification of Combinational Logic Circuits:



Multiplexer







Encoders and Decoders in Digital 

Logic



Programmable logic device

A programmable logic device (PLD) is an electronic component used to build reconfigurable digital 

circuits. Unlike digital logic constructed using discrete logic gates with fixed functions, a PLD has an 

undefined function at the time of manufacture. Before the PLD can be used in a circuit it must be 

programmed to implement the desired function.[1] Compared to fixed logic devices, programmable logic 

devices simplify the design of complex logic and may offer superior performance. [2] Unlike 

for microprocessors, programming a PLD changes the connections made between the gates in the 

device.

PLDs can broadly be categorised into, in increasing order of complexity, Simple Programmable Logic 

Devices (SPLDs), comprising programmable array logic, programmable logic array and generic array 

logic; Complex Programmable Logic Devices (CPLDs) and Field-Programmable Gate Arrays (FPGAs).

https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Reconfigurable_computing
https://en.wikipedia.org/wiki/Digital_electronics
https://en.wikipedia.org/wiki/Logic_gate
https://en.wikipedia.org/wiki/Tape-out
https://en.wikipedia.org/wiki/Programmable_logic_device
https://en.wikipedia.org/wiki/Programmable_logic_device
https://en.wikipedia.org/wiki/Microprocessors
https://en.wikipedia.org/wiki/Simple_programmable_logic_device
https://en.wikipedia.org/wiki/Programmable_array_logic
https://en.wikipedia.org/wiki/Programmable_logic_array
https://en.wikipedia.org/wiki/Generic_array_logic
https://en.wikipedia.org/wiki/Complex_programmable_logic_device
https://en.wikipedia.org/wiki/Field-Programmable_Gate_Array


Sequential Logic Circuits: RS, Clocked RS, D, JK, Master Slave JK, T Flip-Flops, 

Shift Registers, Types of Shift Registers, Counters, Ripple Counter, Synchronous 

Counters, Asynchronous Counters, Up-Down Counter. 

UNIT-III



Unlike Combinational Logic circuits that change state depending upon the actual signals being 

applied to their inputs at that time, Sequential Logic circuits have some form of inherent “Memory” 

built in.

This means that sequential logic circuits are able to take into account their previous input state as 

well as those actually present, a sort of “before” and “after” effect is involved with sequential 

circuits.

In other words, the output state of a “sequential logic circuit” is a function of the following three 

states, the “present input”, the “past input” and/or the “past output”. Sequential Logic 
circuits remember these conditions and stay fixed in their current state until the next clock signal 

changes one of the states, giving sequential logic circuits “Memory”.

https://www.electronics-tutorials.ws/combination/comb_1.html










Synchronous Counter

Synchrounous generally refers to something which is cordinated with others based on time.

Synchronous signals occur at same clock rate and all the clocks follow the same reference clock.

In previous tutorial of Asynchronous Counter, we have seen that the output of that counter is directly

connected to the input of next subsequent counter and making a chain system, and due to this chain

system propagation delay appears during counting stage and create counting delays. In synchronous

counter, the clock input across all the flip-flops use the same source and create the same clock signal at

the same time. So, a counter which is using the same clock signal from the same source at the same

time is called Synchronous counter.



In the above image, the basic Synchronous counter design is shown which is Synchronous up counter. A 4-bit

Synchronous up counter start to count from 0 (0000 in binary) and increment or count upwards to 15 (1111 in

binary) and then start new counting cycle by getting reset. Its operating frequency is much higher than the

same range Asynchronous counter. Also, there is no propagation delay in the synchronous counter just

because all flip-flops or counter stage is in parallel clock source and the clock triggers all counters at the same

time.

The external clock is directly provided to all J-K Flip-flops at the same time in a parallel way. If we see the

circuit, the first flip-flop, FFA which is the least significant bit in this 4-bit synchronous counter, is connected to

a Logic 1 external input via J and K pin. Due to this connection, HIGH logic across the Logic 1 signal, change

the state of first flip-flop on every clock pulse.

Next stage, the second flip-flop FFB, input pin of J and K is connected across the output of the first Flip-flop.

For the case of FFC and FFD, two separate AND gate provide the necessary logic across them. Those AND

gates create logic using the input and output from the previous stage flip-flops.

We can create the same counting sequence used in the Asynchronous counter by making a situation where

each flip-flops change its state depending on whether or not all preceding flip-flops output is HIGH in logic. But

in this scenario, there will be no ripple effect just because all flip-flops are clocked at the same time.

https://circuitdigest.com/electronic-circuits/jk-flip-flop-truth-table-working


Asynchronous Counters
If the flip-flops do not receive the same clock signal, then that counter is called as Asynchronous counter.

The output of system clock is applied as clock signal only to first flip-flop.

The remaining flip-flops receive the clock signal from output of its previous stage flip-flop.

Hence, the outputs of all flip-flops do not change affectaffect at the same time.







Bidirectional Counter

Both Synchronous and Asynchronous counters are capable of counting “Up” or counting “Down”, but 

their is another more “Universal” type of counter that can count in both directions either Up or Down 

depending on the state of their input control pin and these are known as Bidirectional Counters.

Bidirectional counters, also known as Up/Down counters, are capable of counting in either direction 

through any given count sequence and they can be reversed at any point within their count sequence 

by using an additional control input as shown below.



UNIT-IV

8085 microprocessor Review (brief details only), 8086 microprocessor, Functional 

Diagram, register organization 8086, Flag register of 8086 and its functions, Addressing 

modes of 8086, Pin diagram of 8086 , Minimum mode & Maximum mode operation of 

8086, Interrupts in 8086. 









8086 microprocessor





Functional Diagram



Maximum mode configuration of 

8086 microprocessor (Max mode)

8086 microprocessor characteristics:

https://www.geeksforgeeks.org/architecture-of-8086/










Instruction set of 8086, Assembler directives, Procedures and Macros, Simple programs

involving arithmetic, logical, branch instructions, Ascending, Descending and Block move

programs, String Manipulation Instructions. Overview of 8051 microcontroller, Architecture,
I/O ports and Memory organization, addressing modes and instruction set of 8051(Brief
details only), Simple Programs.

UNIT-V



Instruction Set of 8086

Instructions are classified on the basis of functions they perform.

They are categorized into the following main types:

Data Transfer instruction

All the instructions which perform data movement come under this category.

The source data may be a register, memory location, port etc. the destination may be a register, memory location

or port. The following instructions come under this category:







Macro and Procedure





Branch instructions



String manipulation instructions in 8086 microprocessor



Microcontrollers - 8051 Architecture



Memory mapped I/O and Isolated I/O





There are 5 different ways to execute this instruction and hence we say, we have got 5 addressing modes for 

8051. 

They are :

1) Immediate addressing mode

2) Direct addressing mode 

3) Register direct addressing mode 

4) Register indirect addressing mode 

5) Indexed addressing mode.



Immediate Addressing Mode



Direct Addressing Mode



Register Direct Addressing Mode



Register Indirect Addressing Mode



Indexed Addressing Mode


