
The  Genius  of  Logic  and 

Microprocessors

Introduction

In the realm of computing, logic and microprocessors 

stand as cornerstones, shaping the very foundation of 

our digital world. This comprehensive guide delves into 

the  fascinating  world  of  digital  logic  and 

microprocessor  architecture,  providing  a  thorough 

exploration of  these  fundamental  concepts  and their 

practical applications.

Journey through the intricacies of logic, unraveling the 

art  of  reasoning  and  problem-solving  with 

propositional and sequential logic. Discover the inner 

workings  of  the  8086  microprocessor,  a 

groundbreaking chip that revolutionized the personal 

computer  industry.  Explore  assembly  language 
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programming,  gaining  the  power  to  communicate 

directly with the 8086 and unleash its full potential.

Delve into advanced programming concepts, mastering 

subroutines,  macros,  and  stack  operations.  Interface 

the 8086 with various devices, unlocking the secrets of 

input/output operations, interrupts, and direct memory 

access.  Compare  the  8086  with  its  predecessors  and 

successors,  tracing  the  evolution  of  microprocessor 

architecture.

Venture  into  the  realm  of  microcontrollers,  compact 

yet  powerful  computing  devices  that  drive  countless 

embedded  systems.  Learn  about  digital  signal 

processing,  the  art  of  manipulating  and  analyzing 

signals  using  digital  techniques.  Gain  insights  into 

computer  architecture,  the  blueprint  of  modern 

computing  systems,  and  explore  cutting-edge  topics 

such  as  quantum  computing  and  neuromorphic 

computing.
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This  book  is  an  invaluable  resource  for  students, 

hobbyists, and professionals seeking to delve into the 

world of digital logic and microprocessors. With clear 

explanations,  engaging examples,  and comprehensive 

coverage, it empowers readers to unlock the secrets of 

computing and shape the future of technology.
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Book Description

Embark on a journey into the realm of digital logic and 

microprocessor  architecture with this  comprehensive 

guide,  tailored  for  students,  hobbyists,  and 

professionals alike. Discover the intricacies of logic, the 

foundation of  modern computing,  and delve into the 

inner  workings  of  the  8086  microprocessor,  a 

groundbreaking chip that revolutionized the personal 

computer industry.

Through  clear  explanations  and  engaging  examples, 

this  book  unravels  the  complexities  of  digital  logic, 

propositional and sequential.  It  empowers readers to 

master  assembly  language programming,  gaining  the 

ability  to  communicate  directly  with  the  8086  and 

unleash  its  full  potential.  Advanced  programming 

concepts,  such  as  subroutines,  macros,  and  stack 

operations, are thoroughly explored, unlocking the true 

power of the 8086.
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Delve into the art of interfacing the 8086 with various 

devices, exploring input/output operations, interrupts, 

and direct memory access. Compare the 8086 with its 

predecessors and successors,  tracing the evolution of 

microprocessor  architecture.  Discover  the  world  of 

microcontrollers,  compact  yet  powerful  computing 

devices that drive countless embedded systems.

Unveil the secrets of digital signal processing, the art of 

manipulating  and  analyzing  signals  using  digital 

techniques.  Gain  insights  into  computer  architecture, 

the  blueprint  of  modern  computing  systems,  and 

explore  cutting-edge  topics  such  as  quantum 

computing and neuromorphic computing.

This comprehensive guide is an invaluable resource for 

anyone seeking to master the fundamentals of digital 

logic  and  microprocessor  architecture.  With  its  in-

depth  coverage,  clear  explanations,  and  engaging 

examples,  this  book empowers readers to unlock the 
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secrets  of  computing  and  shape  the  future  of 

technology.
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Chapter 1: Unveiling the Realm of Logic

The ABCs of Logic

Logic,  the  cornerstone  of  reasoning  and  problem-

solving, forms the foundation of digital computing. It 

provides a structured framework for representing and 

manipulating information, enabling us to make sense 

of the world around us.

At  its  core,  logic  deals  with  propositions,  which  are 

statements  that  are  either  true  or  false.  Propositions 

can be combined using logical operators, such as AND, 

OR, and NOT, to form more complex statements.  The 

truth value of a compound proposition depends on the 

truth  values  of  its  constituent  propositions  and  the 

logical operators used to combine them.

Truth  tables  are  a  powerful  tool  for  analyzing  the 

behavior  of  logical  operators.  A  truth  table  lists  all 

possible  combinations  of  truth  values  for  the  input 

propositions and shows the corresponding truth value 
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for the output proposition. This allows us to see at a 

glance how the logical operators affect the truth value 

of a statement.

In  addition  to  propositional  logic,  which  deals  with 

statements that  are either true or false,  there is  also 

sequential logic, which deals with statements that can 

change  over  time.  Sequential  logic  is  essential  for 

modeling  dynamic  systems,  such  as  computer 

programs and digital circuits.

Logic is a vast and complex field, but its basic concepts 

are  relatively  straightforward.  By  understanding  the 

ABCs of logic, we can gain a deeper understanding of 

how computers work and how to solve problems using 

computational methods.
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Chapter 1: Unveiling the Realm of Logic

Propositional Logic: Building Truth Tables

Propositional  logic,  a  cornerstone  of  digital  logic, 

provides  a  powerful  framework  for  reasoning  about 

statements  and  their  relationships.  It  forms  the 

foundation  for  constructing  complex  logical 

expressions and analyzing their truth values.

At its core, propositional logic deals with propositions, 

which  are  statements  that  are  either  true  or  false. 

These  propositions  can  be  combined  using  logical 

operators,  such  as  AND,  OR,  and  NOT,  to  form 

compound  propositions.  The  truth  value  of  a 

compound  proposition  is  determined  by  the  truth 

values of its constituent propositions and the specific 

logical operator used.

Truth  tables  are  invaluable  tools  for  evaluating  the 

truth values of compound propositions. They provide a 

systematic  way  to  determine  the  truth  value  of  a 
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proposition  for  all  possible  combinations  of  truth 

values for its constituent propositions.

To  construct  a  truth  table,  we  list  all  possible 

combinations  of  truth  values  for  the  constituent 

propositions.  For  each  combination,  we  evaluate  the 

compound  proposition  using  the  appropriate  logical 

operator and record the resulting truth value.

Truth tables offer a clear and concise way to analyze 

the behavior of  logical  expressions.  They allow us to 

identify  patterns  and  relationships  between 

propositions, and they help us to verify the correctness 

of our logical reasoning.

Beyond  their  theoretical  importance,  propositional 

logic has numerous practical applications. It is used in 

computer  science,  engineering,  artificial  intelligence, 

and many other fields. By understanding the principles 

of  propositional logic,  we gain a deeper appreciation 

for the underlying concepts that  govern computation 

and decision-making.
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The Dance of Truth Values

The interplay of truth values in propositional logic can 

be likened to a delicate dance, where each proposition 

contributes its own unique step to the overall rhythm.

The propositional operators, like skilled dancers, guide 

the  flow of  truth  values  through logical  expressions. 

The  AND  operator,  with  its  graceful  movements, 

combines  propositions,  requiring  both to  be  true  for 

the compound proposition to be true. The OR operator, 

more flexible in its embrace, allows either proposition 

to be true for the compound proposition to hold true.

The NOT operator, a solitary performer, stands apart, 

transforming truth to falsehood and falsehood to truth 

with its enigmatic presence.

As these operators interact, they create a symphony of 

truth  values,  revealing  the  intricate  relationships 

between  propositions.  Truth  tables,  like  attentive 
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observers, capture every step of this dance, providing a 

record of the logical journey.

Propositional logic,  with its precise rules and elegant 

dance  of  truth  values,  serves  as  a  powerful  tool  for 

unraveling the complexities of reasoning and decision-

making.
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Chapter 1: Unveiling the Realm of Logic

Gates and Combinational Circuits

At the heart of  digital  logic lies the concept of  gates, 

fundamental  building  blocks  that  process  and 

manipulate binary information. These gates function as 

miniature  switches,  taking  one  or  more  inputs  and 

producing a single output based on a predefined logical 

operation.

The Binary World of Logic Gates: Logic gates operate 

in the binary realm, a world of 0s and 1s, representing 

two distinct states: false and true. These binary values 

flow  through  gates,  undergoing  transformations 

according to the gate's specific logic function.

Exploring  Common  Logic  Gates: Among  the  most 

commonly used logic gates are AND, OR, NOT, NAND, 

NOR,  XOR,  and  XNOR.  Each  gate  performs  a  unique 

logical  operation,  shaping the flow of  information in 

digital circuits.
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 AND Gate: The AND gate outputs a 1 only when 

all its inputs are 1; otherwise, it outputs a 0. This 

gate  embodies  the  principle  of  conjunction, 

where  all  conditions  must  be  met  for  a  true 

outcome.

 OR Gate: The OR gate outputs a 1 when any of its 

inputs  are  1;  otherwise,  it  outputs  a  0.  It 

represents the principle of disjunction, where at 

least  one  condition  must  be  met  for  a  true 

outcome.

 NOT  Gate: The  NOT  gate,  also  known  as  the 

inverter,  simply  flips  the  input  value.  A  0 

becomes  a  1,  and  a  1  becomes  a  0.  This  gate 

embodies the principle of negation, inverting the 

truth value of the input.

Combinational Logic Circuits: A Symphony of Gates 

Logic  gates  are  often  interconnected  to  form 

combinational  logic  circuits,  complex  networks  that 

perform specific logical operations on multiple inputs 
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to  produce  a  single  output.  These  circuits  act  as  the 

computational workhorses of digital systems, executing 

a wide range of functions.

Conclusion: Gates and combinational circuits form the 

foundation  of  digital  logic,  providing  the  means  to 

process  and  manipulate  binary  information.  Their 

ability  to  perform  complex  logical  operations  makes 

them  essential  components  in  the  design  and 

implementation of modern computing systems. 
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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