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The Intel  8085 microprocessor,  though a relic  of  the past,  remains a
cornerstone  in  understanding  fundamental  computer  architecture.  Its
relatively simple architecture makes it an ideal platform for learning the
intricacies  of  microprocessor  programming  and  interfacing,  concepts
crucial for understanding modern computing. This article delves into the
8085 architecture, its programming paradigms, and various interfacing
techniques,  offering  a  comprehensive  overview  for  both  beginners  and
those seeking a refresher. We’ll explore key aspects like instruction set
architecture,  memory  addressing  modes,  input/output  (I/O)
programming,  and  peripheral  interfacing.

Understanding the 8085 Architecture
The 8085 is an 8-bit microprocessor, meaning it processes data in 8-bit
chunks (bytes). Its architecture comprises several key components:

Arithmetic  Logic  Unit  (ALU):  Performs  arithmetic  and  logical
operations on data.
Accumulator (ACC):  An 8-bit  register that acts as the primary
operand in many instructions.
Registers:  Several  8-bit  registers  (B,  C,  D,  E,  H,  L)  provide
temporary storage for data. The H and L registers are often used
together as a 16-bit register pair (HL) for memory addressing.
Stack Pointer (SP): A 16-bit register pointing to the top of the
stack in memory. The stack is used for subroutine calls and storing
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temporary data.
Program Counter (PC): A 16-bit register that keeps track of the
address of the next instruction to be executed.
Flags:  Several  1-bit  flags (zero,  carry,  parity,  auxiliary carry,  sign)
reflect  the  results  of  ALU  operations.  These  are  crucial  for
conditional  branching  in  programs.

8085  Programming:  Instruction  Set  and
Addressing Modes
The  8085's  instruction  set  includes  instructions  for  data  transfer,
arithmetic  operations,  logical  operations,  branching,  and  input/output.
Understanding  these  instructions  is  paramount  for  effective  8085
programming.  Let's  explore  some  key  aspects:

Instruction  Formats:  Instructions  vary  in  length,  typically
occupying  one,  two,  or  three  bytes.  The  first  byte  defines  the
opcode (the operation to be performed), while subsequent bytes
may specify operands or addresses.
Addressing Modes: The 8085 supports several addressing modes,
including:
Immediate Addressing: The operand is included directly in the
instruction.  `MVI  A,  05H`  (Move  Immediate  05H  to  the
Accumulator).
Register Addressing: The operand is in a register. `ADD B` (Add
the contents of register B to the Accumulator).
Direct  Addressing:  The  operand's  address  is  specified  in  the
instruction. `LDA 2000H` (Load Accumulator from memory address
2000H).
Indirect Addressing: The address of the operand is stored in a
register pair (typically HL). `LDAX B` (Load Accumulator indirectly
from the address stored in register pair BC).
Instruction  Examples:  Mastering  the  8085  instruction  set  is
crucial.  Simple programs like adding two numbers or calculating
factorial can solidify your understanding. Comprehensive instruction
set documentation is readily available online.

8085  Interfacing:  Connecting  to  the
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External  World
Interfacing the 8085 with external devices like memory, input devices
(keyboards,  sensors),  and output  devices (displays,  LEDs)  is  a  critical
aspect  of  its  application.  This  involves  understanding  the  8085's  I/O
architecture and using appropriate interfacing techniques.

Memory Interfacing: The 8085 uses memory-mapped I/O, where
input and output devices are addressed as memory locations. This
simplifies interfacing but can limit the number of I/O devices.
Input/Output (I/O) Ports: The 8085 can directly access I/O ports
using specific instructions like `IN` (input) and `OUT` (output). This
allows  for  dedicated  I/O  communication  without  interfering  with
memory space.
Peripheral Interfacing: Interfacing with peripherals often requires
additional hardware components like latches, buffers, and decoders.
Understanding timing diagrams and signal levels is important to
ensure  proper  communication.  For  instance,  interfacing  an  LCD
display requires careful synchronization of data and control signals.
Interrupt  Handling:  The  8085  supports  interrupts,  allowing
external  devices  to  request  attention.  Proper  interrupt  handling
mechanisms are essential for real-time applications.

Practical  Applications and Implementation
Strategies
The 8085, despite its age, remains relevant for educational purposes.
Building simple embedded systems using the 8085 provides invaluable
hands-on experience in microprocessor architecture, programming, and
interfacing. Projects such as:

Simple calculator: Implementing basic arithmetic operations.
Temperature  sensor  interface:  Reading  data  from  a
temperature sensor and displaying it on an LCD.
Traffic  light  controller:  Simulating  a  traffic  light  system  using
LEDs.

These  projects  allow  learners  to  translate  theoretical  knowledge  into
practical  implementations,  solidifying  their  understanding  of  8085
architecture. Using emulators or trainers significantly lowers the barrier to
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entry, allowing experimentation without needing dedicated hardware.

Conclusion
The  8085  microprocessor,  although  outdated  compared  to  modern
processors,  serves as  an excellent  educational  tool  for  understanding
fundamental  microprocessor  concepts.  By  grasping  its  architecture,
instruction  set,  and  interfacing  techniques,  one  develops  a  solid
foundation  for  more  advanced  studies  in  computer  architecture  and
embedded  systems  design.  Its  simplicity  makes  it  an  approachable
starting point, and the practical projects it enables reinforce theoretical
understanding. The skills learned while working with the 8085 translate
readily to more complex architectures and systems.

FAQ
Q1: What are the advantages of using the 8085 for educational
purposes?

A1: The 8085's relatively simple architecture makes it easy to learn and
understand fundamental concepts. Its small instruction set promotes a
deeper  understanding  of  how microprocessors  function  without  being
overwhelmed by complexity. This provides a solid basis for understanding
more complex processors.

Q2: How does the 8085 handle interrupts?

A2: The 8085 supports vectored interrupts, meaning that each interrupt
source  has  a  specific  memory  address  assigned  to  its  interrupt  service
routine  (ISR).  When  an  interrupt  occurs,  the  processor  jumps  to  the
corresponding ISR address, executes the routine, and then returns to the
interrupted program.

Q3: What is the difference between memory-mapped I/O and I/O-
mapped I/O?

A3:  The 8085 uses memory-mapped I/O, where I/O devices share the
same  address  space  as  memory.  In  contrast,  I/O-mapped  I/O  uses
separate address spaces for  memory and I/O devices,  often requiring
specialized I/O instructions.

Q4: What are some common tools used for 8085 programming



Microprocessor 8085 Architecture Programming And Interfacing

Microprocessor 8085 Architecture Programming And Interfacing
5

and simulation?

A4: Emulators like 8085 simulators (available online) allow for program
development and testing without needing physical hardware. Assembly
language is commonly used for 8085 programming, often with assemblers
and debuggers provided as part of the simulation environment.

Q5: How does the stack work in the 8085?

A5: The stack is a LIFO (Last-In, First-Out) data structure. Data is pushed
onto the stack using the PUSH instruction and popped off using the POP
instruction. The stack pointer (SP) keeps track of the top of the stack.
Subroutines commonly use the stack to store return addresses and local
variables.

Q6: What are some limitations of the 8085?

A6: Being an older architecture, the 8085 has limitations in processing
speed and memory addressing compared to modern microprocessors. It
lacks features found in more advanced processors, such as pipelining and
cache memory. Its 8-bit data bus limits its processing capabilities for large
datasets.

Q7: Where can I find more resources to learn about the 8085?

A7: Numerous online resources, including tutorials, documentation, and
simulators, are available. Textbooks on microprocessor architecture and
8085 programming also provide valuable information.

Q8: Is learning 8085 programming still relevant today?

A8:  While not used in modern high-performance applications, learning
8085 programming offers a fundamental understanding of microprocessor
architecture.  This  foundational  knowledge  is  transferable  to  newer
architectures  and  is  particularly  valuable  for  embedded  systems
development  and  understanding  low-level  programming  concepts.

Delving  into  the  Heart  of  the  8085:
Architecture, Programming, and Interfacing
The  Intel  8085  central  processing  unit  remains  a  cornerstone  in  the
evolution  of  computing,  offering  a  fascinating  glimpse  into  the
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fundamentals  of  computer  architecture  and programming.  This  article
provides  a  comprehensive  overview  of  the  8085's  architecture,  its
programming language, and the approaches used to link it to external
components. Understanding the 8085 is not just a nostalgic exercise; it
offers  invaluable  insights  into  lower-level  programming  concepts,  crucial
for  anyone  aspiring  to  become  a  competent  computer  engineer  or
embedded systems programmer.

Architecture: The Building Blocks of the 8085

The 8085 is an 8-bit microprocessor, meaning it operates on data in 8-bit
units called bytes. Its architecture is based on a Harvard architecture,
where  both  programs and  data  share  the  same address  space.  This
makes easier the design but can lead to performance slowdowns if not
managed carefully.

The key parts of the 8085 include:

Arithmetic Logic Unit (ALU): The center of the 8085, performing
arithmetic (addition, etc.) and logical (OR, etc.) operations.
Registers: High-speed storage locations used to hold data actively
in use. Key registers include the Accumulator (A), which is central to
most computations, and several others like the B, C, D, E, H, and L
registers, often used in pairs.
Stack Pointer (SP):  Points  to  the top of  the stack,  a  area of
memory used for temporary data storage and subroutine calls.
Program Counter (PC): Keeps track of the address of the next
order to be processed.
Instruction Register (IR): Holds the active instruction.

Programming the 8085: A Low-Level Perspective

8085 programming involves writing sequences of instructions in assembly
language, a low-level code that directly translates to the microprocessor's
machine  code.  Each  instruction  performs  a  specific  task,  manipulating
data  in  registers,  memory,  or  external  devices.

Operations  include  data  transfer  instructions  (moving  data  between
registers  and  memory),  arithmetic  and  logical  operations,  control  flow
instructions (jumps, subroutine calls),  and input/output instructions for
communication  with  external  peripherals.  Programming  in  assembly
language requires a deep grasp of the 8085's architecture and the precise
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effect of each instruction.

Interfacing with the 8085: Connecting to the Outside World

Interfacing connects the 8085 to external devices, enabling it to interact
with the outside world. This often involves using parallel communication
protocols,  handling  interrupts,  and  employing  various  techniques  for
communication.

Common interface methods include:

Memory-mapped  I/O:  Designating  specific  memory  addresses  to
input/output  devices.  This  simplifies  the  procedure  but  can  limit
available  memory  space.
I/O-mapped  I/O:  Using  dedicated  I /O  connectors  for
communication.  This  provides  more  adaptability  but  adds
complexity  to  the  implementation.

Interrupts play a essential role in allowing the 8085 to respond to external
signals  in  a  timely  manner.  The 8085 has  several  interrupt  lines  for
handling different kinds of interrupt demands.

Practical Applications and Implementation Strategies

Despite its antiquity, the 8085 continues to be relevant in educational
settings  and  in  specific  specialized  applications.  Understanding  its
architecture and programming principles provides a solid foundation for
learning  more  modern  microprocessors  and  embedded  systems.
Simulators make it possible to develop and evaluate 8085 code without
needing  physical  hardware,  making  it  an  approachable  learning  tool.
Implementation often involves using assembly language and specialized
utilities.

Conclusion

The  Intel  8085  processor  offers  a  unique  opportunity  to  delve  into  the
fundamental  principles  of  computer  architecture,  programming,  and
interfacing. While superseded by advanced processors, its ease of use
relative to  contemporary architectures makes it  an ideal  platform for
learning the basics of low-level programming and system development.
Understanding  the  8085  provides  a  firm  foundation  for  grasping  more
complex computing concepts and is invaluable for anyone in the fields of



Microprocessor 8085 Architecture Programming And Interfacing

Microprocessor 8085 Architecture Programming And Interfacing
8

computer engineering or embedded systems.

Frequently Asked Questions (FAQs)

1.  What  is  the  difference  between  memory-mapped  I/O  and  I/O-
mapped I/O? Memory-mapped I/O uses memory addresses to access I/O
devices, while I/O-mapped I/O uses dedicated I/O ports. Memory-mapped
I/O is simpler but less flexible, while I/O-mapped I/O is more complex but
allows for more I/O devices.

2. What is the role of the stack in the 8085? The stack is a LIFO
(Last-In,  First-Out)  data  structure  used  for  temporary  data  storage,
subroutine calls, and interrupt handling.

3. What are interrupts and how are they handled in the 8085?
Interrupts  are  signals  from external  devices  that  cause  the  8085  to
temporarily suspend its current task and execute an interrupt service
routine.  The  8085  handles  interrupts  using  interrupt  vectors  and
dedicated interrupt lines.

4. What are some common tools used for 8085 programming and
simulation?  Emulators  like  8085  simulators  and  assemblers  are
commonly used. Many online resources and educational platforms provide
these tools.

5.  Is  learning  the  8085  still  relevant  in  today's  computing
landscape? Yes, understanding the 8085 provides a valuable foundation
in  low-level  programming  and  computer  architecture,  enhancing
understanding of more complex systems and promoting problem-solving
skills applicable to various computing domains.
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