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Difference Between 8085 and 8051

When exploring microprocessor and microcontroller architectures, understanding the distinctions
between the Intel 8085 and 8051 is crucial. Both are foundational components in embedded
systems, yet they serve different purposes and possess unique features. This comprehensive guide
aims to clarify the differences between these two popular devices, covering their architecture,
instruction sets, performance, and applications.

Introduction to 8085 and 8051
What is the Intel 8085?

The Intel 8085 is an 8-bit microprocessor introduced by Intel in the mid-1970s. It is based on the
8080 architecture but with enhancements that make it simpler to interface and operate. The 8085 is
widely used in embedded systems, learning platforms, and early computer designs.

What is the Intel 80517?

The Intel 8051, introduced in 1980, is a highly popular 8-bit microcontroller. It integrates a CPU,
memory, and peripherals on a single chip, enabling it to perform a wide range of embedded control
applications. Its robust features and versatility have made the 8051 a standard in embedded system
design.

Architectural Differences

Core Architecture

- 8085:

- Microprocessor architecture.

- 8-bit data bus and 16-bit address bus.

- External memory and peripherals are required.

- No built-in peripherals.

- 8051:

- Microcontroller architecture.

- 8-bit CPU with integrated memory (ROM and RAM) and peripherals.
- 8-bit data bus and 16-bit address bus.
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Memory Organization

- 8085:

- External memory required for program and data storage.

- Supports up to 64KB of memory.

- 8051:

- On-chip ROM (or Flash) for program memory.

- On-chip RAM for data.

- Supports external memory expansion for larger applications.

Peripheral Integration

- 8085:

- No built-in peripherals.

- Requires external devices for 1/O, timers, serial communication, etc.
- 8051:

- Multiple built-in peripherals:

- 2 Timers/Counters

- 4 1/0 ports

- Serial communication interface (UART)

- Interrupt system

Instruction Set and Programming

Instruction Set Architecture

- 8085:

- Uses a rich set of instructions similar to the 8080.

- Supports arithmetic, logic, control, and data transfer instructions.

- Has around 246 instructions.

- 8051:

- Contains a richer and more complex instruction set tailored for embedded control.
- Supports direct, indirect, and immediate addressing modes.

- Includes special instructions for bit manipulation and hardware control.

Programming Complexity
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- 8085:

- Programming is straightforward but requires external peripherals.
- Suitable for simple applications and learning.

- 8051:

- More complex due to integrated peripherals.

- Supports high-level languages like C efficiently.

- Easier to develop complete embedded systems.

Performance and Speed

Clock Speed and Processing Power

- 8085:

- Typical clock speed up to 6 MHz.

- Processing speed depends on clock frequency.

- 8051:

- Common clock speeds range from 12 MHz to 33 MHz.

- Faster operation due to internal peripherals and optimized architecture.

Interrupt Handling

- 8085:

- Supports 5 hardware interrupts.

- Priority levels are fixed.

- 8051:

- Supports 5 vectored interrupts with flexible priority levels.
- More efficient and flexible interrupt management.

I/O and Peripheral Capabilities

Input/Output Ports

- 8085:

- No dedicated I/O ports.

- 1/0 performed through external peripherals or microcontroller interface.
- 8051:

- Four 8-bit bidirectional I/O ports (PO, P1, P2, P3).

- Easy to interface with external devices.
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Serial Communication

- 8085:

- External circuitry needed for serial communication.
- No built-in UART.

- 8051:

- Built-in UART for serial communication.

- Supports standard protocols like RS232.

Power Consumption and Packaging

Power Efficiency

- 8085:

- Consumes more power, suitable for desktop or less portable applications.
- 8051:

- Generally optimized for low power consumption.

- Suitable for battery-powered embedded devices.

Package Types

- 8085:

- Available in multiple packages, including DIP and PGA.

- 8051:

- Comes in various packages like DIP, QFP, and TQFP, depending on the manufacturer.

Applications of 8085 and 8051
Applications of 8085
- Early computer systems
- Educational tools for microprocessor concepts
- Embedded systems requiring external memory

- Industrial control systems with external peripherals

Applications of 8051
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- Embedded control systems

- Consumer electronics (TVs, washing machines)
- Automotive applications

- Robotics and automation

- Medical devices

Summary of Key Differences

| Feature | 8085 | 8051 |

e

| Type | Microprocessor | Microcontroller |

| Architecture | 8-bit | 8-bit |

| Memory | External only | Internal ROM/RAM + external memory |

| Built-in Peripherals | None | Yes (Timers, UART, 1/O ports) |

| Instruction Set | Based on 8080 | Rich, specialized for embedded systems |

| Power Consumption | Higher | Lower |

| Application Scope | External memory-dependent systems | Standalone embedded systems |

| Typical Use | Educational, simple systems | Complex embedded applications |

Conclusion

Understanding the difference between 8085 and 8051 is essential for selecting the right component
for your project. The 8085, being a microprocessor, offers flexibility but requires external peripherals
and memory, making it suitable for educational purposes and simple control systems. On the other
hand, the 8051, as a microcontroller, provides integrated peripherals, easier interfacing, and is more
suited for complex embedded applications where compactness and efficiency are critical.

Choosing between the two depends on the specific requirements such as system complexity, power
constraints, and application scope. While the 8085 laid the groundwork for microprocessor

development, the 8051's integrated features and versatility have made it a mainstay in embedded
system design for decades.
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If you want to dive deeper into microcontroller programming, architecture, or specific application
development using either of these devices, numerous resources and tutorials are available to
enhance your understanding and practical skills.

8085 vs. 8051: A Detailed Comparative Analysis of Microprocessor and Microcontroller
Architectures

In the landscape of embedded systems and microprocessor technology, understanding the
fundamental differences between key components is vital for engineers, developers, and students
alike. Two of the most prominent and historically significant devices in this domain are the Intel 8085
microprocessor and the Intel 8051 microcontroller. While they share certain similarities owing to their
origins in the same era, their architectural designs, functionalities, and application domains diverge
significantly. This article aims to explore these differences comprehensively, providing a clear
understanding of each component?s architecture, capabilities, and suitable use cases.

Introduction to 8085 and 8051
Intel 8085 Microprocessor

The Intel 8085 is an 8-bit microprocessor introduced in 1976 as a successor to the Intel 8080. It
marked a significant step forward in microprocessor design, featuring improved speed and
functionality. As a standalone microprocessor, it requires external components such as memory, 1/O
devices, and support chips to form a complete computing system. Its architecture is designed
primarily for general-purpose computing and control applications.

Intel 8051 Microcontroller

The Intel 8051, introduced in 1980, is a 8-bit microcontroller designed for embedded system
applications. It integrates a CPU core with memory, 1/0O ports, timers, and serial communication
interfaces on a single chip. This integration reduces system complexity and cost, making it ideal for
dedicated control systems, automation, and real-time data processing tasks.

Architectural Overview

Core Architecture and Design

- 8085: The 8085 is a microprocessor with a 16-bit address bus capable of addressing up to 64
KB of memory. It has an 8-bit data bus, which means data transfer occurs 8 bits at a time. The
architecture is based on the classic Von Neumann model, where program instructions and data
share the same memory space. It employs a set of 74 instructions, including arithmetic, logic,
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control, and data transfer commands.

- 8051: The 8051 is a microcontroller with a Harvard architecture, featuring separate memory
spaces for program code and data. It has a 16-bit address bus, capable of addressing 64 KB of
program memory, and an 8-bit data bus for data operations. The architecture includes multiple
internal components like on-chip RAM, special function registers, and peripherals, making it a
self-contained processing unit.

Instruction Set and Programming

- 8085: Supports a relatively simple instruction set optimized for general-purpose tasks.
Instructions include data transfer, arithmetic, logical, control, and branching operations. It requires
external memory and I/O devices for operation, which provides flexibility but adds complexity.

- 8051: Has a richer instruction set tailored for embedded control, including instructions for bit
manipulation, direct addressing, and special function registers. Its built-in peripherals simplify
programming for control applications.

Memory Architecture

- 8085: External memory is mandatory; it does not have onboard memory. The programmer must
interface external RAM and ROM, leading to more complex hardware design.

- 8051: Contains on-chip RAM (usually 128 bytes) and on-chip ROM (up to 4 KB in standard
variants). It also supports external memory expansion, but many applications rely solely on internal
memory, simplifying system design.

Input/Output and Peripheral Integration

I/O Capabilities

- 8085: Does not have dedicated I/O ports on-chip; external I/O ports are interfaced via support
chips. It communicates with peripherals through external control lines and bus interfacing.
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- 8051: Comes with four 8-bit bidirectional I/0O ports (PO, P1, P2, P3), allowing direct interaction
with external devices. It also includes built-in serial communication (UART), timers, and other
peripherals.

Peripheral Support

- 8085: Requires external peripherals for serial communication, timers, and counters. The system
design is flexible but demands additional hardware components.

- 8051: Integrated with various peripherals such as timers/counters, serial ports, and interrupt
controllers, which facilitate real-time control and data acquisition without additional chips.
Timing and Speed
Clock Frequency and Performance

- 8085: Operates typically at a clock speed of 3 MHz, with instruction execution times varying
from 4 to 12 clock cycles. Its performance is suitable for simple control and data processing tasks.

- 8051: Usually runs at clock speeds ranging from 12 MHz to 33 MHz, offering faster instruction
execution and better performance for embedded applications. It supports multiple instruction cycles,
with most instructions executing in 1 or 2 machine cycles.

Execution Efficiency

- 8085: Its simpler instruction set and architecture make it easier for beginners but limit its speed
and multitasking capabilities.

- 8051.: Its optimized instruction set and integrated peripherals allow for efficient multitasking and
real-time operation, crucial for embedded control systems.

Power Consumption and Physical Size

Power Efficiency
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- 8085: Consumes more power due to its external memory requirements and lack of integrated
peripherals, making it less suitable for battery-operated devices.

- 8051: Designed with power efficiency in mind; on-chip peripherals reduce the need for external
components, conserving power and space.

Size and Integration

- 8085: As a standalone processor, system designers need to incorporate multiple external
components, increasing overall size and complexity.

- 8051.: Its integrated architecture results in a smaller, more compact system footprint, ideal for
embedded and portable applications.

Application Domains and Use Cases

Typical Applications of 8085

- General-purpose computing systems

- Educational purposes for learning microprocessor architecture

- Early embedded control systems requiring external peripherals

- Industrial automation where custom hardware interface is needed

Typical Applications of 8051

- Embedded systems in consumer electronics
- Automation and control systems

- Real-time monitoring and data acquisition

- Automotive electronics and robotics

Choosing Between 8085 and 8051
- Use 8085 if: You require a flexible, programmable processor for complex computing tasks, and

are capable of designing and managing external memory and peripherals.
- Use 8051 if: You need an all-in-one solution for embedded control, with minimal external
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hardware, faster processing, and integrated peripherals.

Conclusion: Key Takeaways and Future Perspective

While both the 8085 microprocessor and the 8051 microcontroller have played pivotal roles in the
evolution of computing and embedded systems, their differences are rooted in their fundamental
architecture and intended application domains. The 8085, as a microprocessor, offers flexibility and
expandability at the cost of increased system complexity. Conversely, the 8051, as a
microcontroller, provides an integrated, compact solution optimized for embedded control
applications.

In modern contexts, the distinctions continue to influence design choices, with microcontrollers like
the 8051 paving the way for compact, efficient embedded systems, and microprocessors like the
8085 serving in more complex, high-performance computing environments. Understanding these
differences is essential for selecting the right component for specific applications, and for
appreciating the evolution of computing technology from simple microprocessors to sophisticated
embedded controllers.

As technology advances, newer architectures such as ARM-based microcontrollers and multi-core
processors are expanding the landscape, but the foundational principles exemplified by the 8085
and 8051 remain relevant educationally and practically. The knowledge of their architectures,
capabilities, and limitations continues to inform design strategies in the ever-evolving field of
embedded systems engineering.

QuestionAnswer What are the main differences between the 8085 and 8051 microprocessors?
The 8085 is an 8-bit microprocessor with a 16-bit address bus capable of addressing 64KB memory,
while the 8051 is a microcontroller with integrated memory, 1/0 ports, and peripherals, designed for
embedded applications. The 8085 requires external components for memory and I/O, whereas the
8051 integrates these features on-chip. Which is more suitable for embedded system applications:
8085 or 80517 The 8051 is more suitable for embedded systems because it integrates memory and
peripherals on-chip, reducing external components, and offers features like timers, serial
communication, and I/O ports, making it more versatile for embedded applications compared to the
8085. How do the instruction sets of 8085 and 8051 differ? The 8085 has a relatively simple 8-bit
instruction set focused on arithmetic, data transfer, and control operations, while the 8051 has a
more extensive instruction set optimized for control and I/O operations, including instructions for its
built-in peripherals and bit-addressable memory. What are the differences in power consumption
between 8085 and 80517 The 8051 generally consumes more power than the 8085 due to its
integrated peripherals and additional features, but modern implementations and low-power modes
can mitigate power consumption differences depending on specific usage. Can the 8085 be used in
the same applications as the 8051? While both can be used in embedded applications, the 8085 is
more suitable for applications requiring external memory and peripherals, such as simple control



difference between 8085 and 8051 Document Vol. 2021, Issue 1

systems, whereas the 8051 is better suited for more integrated embedded systems with on-chip
memory and peripherals, enabling more compact and efficient designs.

Related keywords: 8085, 8051, microcontroller, architecture, instruction set, pin configuration,
clock speed, memory capacity, peripherals, programming
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Dc Motor Experiments For 8051 Microcontroller

*DC Motor Experiments for 8051 Microcontroller: A Practical Guide**

dc motor experiments for 8051 microcontroller open a fascinating window into
the

world of embedded systems and motor control. If you?re an electronics enthusiast,
student, or hobbyist eager to explore how microcontrollers interact with physical devices,
working with a DC motor and the classic 8051 microcontroller is one of the best hands-on
experiences. This article will walk you through the essentials, o?ering insights into how
you can set up, program, and analyze DC motor operations using the 8051 platform.
Understanding the Basics: Why Combine DC Motors with the

80517?

Before diving into experiments, it?s important to understand the synergy between DC
motors and the 8051 microcontroller. The 8051 is a popular microcontroller known for its
simplicity, a?ordability, and versatility. DC motors, on the other hand, are widely used
actuators that convert electrical energy into mechanical rotation. By controlling a DC

motor with an 8051 microcontroller, you gain the ability to automate movement, adjust
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speed, and even change rotation direction.

This combination is fundamental in robotics, automation, and control systems. Whether
you?re building a small robot, a conveyor system, or simply experimenting with motor
control principles, the 8051 paired with a DC motor o?ers a practical and educational
platform.

Essential Components for DC Motor Experiments with 8051

To start experimenting, you?ll need some key hardware components. Here?s a quick
rundown:

8051 Microcontroller Board: Either a development board or a standalone 8051

chip with necessary support circuitry.

DC Motor: Small hobbyist motors (usually 6V or 12V) are perfect for

2.

experimentation.

Motor Driver IC: Such as the L293D or ULN2003, to safely interface the
3.

microcontroller with the motor.

Power Supply: Adequate power for both the microcontroller and the motor,
often

separate to prevent noise.
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Connecting Wires, Breadboard, and Resistors: For circuit assembly and signal
S.

conditioning.

A motor driver is crucial. The 8051?s GPIO pins cannot source or sink the current required
by a motor, so the driver acts as a bridge, allowing the microcontroller to toggle the
motor?s power safely.

Basic DC Motor Control with 8051: Turning the Motor On and O?

One of the simplest experiments is to control the motor?s start and stop using the 8051.
This involves sending a digital HIGH or LOW signal to the motor driver input pins.

How It Works

The 8051 outputs a logic HIGH (5V) to the motor driver input pin.

The motor driver activates the motor by connecting it to the power supply.

Sending a logic LOW stops the motor.

Sample Circuit Setup

Connect one of the 80517?s output pins (like P1.0) to the input pin of the L293D motor
driver. The motor driver?s output terminals connect to the DC motor. When P1.0 is set
HIGH in your program, the motor runs.

Sample Code Snippet

#include
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void delay(unsigned int);

void main() {

while(1) {

P1 = 0x01, // Set P1.0 HIGH to turn motor ON
delay(1000); // Run motor for 1 second

P1 = 0x00; // Set P1.0 LOW to turn motor OFF

delay(1000); // Motor 0? for 1 second

void delay(unsigned int ms) {
unsigned int i, j;

for(i=0; i

DC Motor Experiments for 8051 Microcontroller: A Professional Review

Vol. 2021, Issue 1

dc motor experiments for 8051 microcontroller have become a foundational

component in embedded systems education and practical robotics development. As one

of the most accessible microcontrollers, the 8051 o?ers a versatile platform for controlling

DC motors, enabling students, hobbyists, and professionals to explore motor control,

feedback mechanisms, and interfacing techniques. This article provides a comprehensive

and analytical review of typical DC motor experiments conducted using the 8051

microcontroller, highlighting methodologies, challenges, and practical insights to optimize

learning and application.
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Understanding the Role of the 8051 Microcontroller in DC Motor
Control

The 8051 microcontroller, originally developed by Intel in the 1980s, remains a popular
choice due to its simplicity, robustness, and abundant learning resources. When paired
with DC motor experiments, it allows users to grasp the fundamentals of motor control
circuits, pulse-width modulation (PWM), speed regulation, and direction control.

In typical setups, the 8051 acts as the central processing unit that sends control signals to
the motor driver circuits, which in turn power the DC motor. The experiments often
involve interfacing the microcontroller with H-bridge drivers or transistor-based switching
circuits, enabling bidirectional rotation and speed modulation.

Key Features of the 8051 Bene?cial for Motor Control

Multiple I/O Ports: The 8051 provides four 8-bit ports, facilitating direct interface

with motor drivers and sensors.

Timers and Counters: These peripherals are essential for generating PWM
signals

2.

for speed control.

Interrupt Capability: Allows responsive control mechanisms based on feedback
3.

from encoders or limit switches.
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Low Power Consumption: Useful in battery-operated motor control
applications.

4,

Common DC Motor Experiments Using 8051 Microcontroller

DC motor experiments with the 8051 microcontroller typically progress from basic to
advanced levels. Each experiment builds on core concepts of electrical interfacing, control
logic, and feedback integration.

1. Basic Motor On/O? Control

One of the simplest experiments involves turning the DC motor on and 0? using a digital
output pin of the 8051. This experiment demonstrates the fundamental interfacing
between the microcontroller and the motor driver (usually an H-bridge or relay).

The 8051 outputs a logic HIGH to activate the motor driver.

The driver energizes the motor colil, resulting in rotation.

A logic LOW stops the motor.

This experiment introduces users to safe motor driving practices, including the use of
?yback diodes to protect circuits from inductive kickback.

2. Direction Control with H-Bridge

To control the direction of the motor shaft, an H-bridge driver circuit is employed. The
8051 controls the input signals of the H-bridge to switch the polarity of the voltage applied
to the motor.

Setting one input HIGH and the other LOW causes rotation in one direction.
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Reversing the inputs causes rotation in the opposite direction.

Both inputs LOW or HIGH stop the motor.

This experiment solidi?es understanding of bidirectional motor control and the importance
of safe switching to avoid short circuits.

3. Speed Control Using PWM

Speed regulation is a critical aspect of DC motor control. The 80517?s timer peripherals can
generate PWM signals, which modulate the power delivered to the motor.

PWM duty cycle variation directly a?ects motor speed.

Higher duty cycle means higher voltage and faster rotation.

The experiment involves programming timers to output PWM and measuring speed
changes.

This experiment teaches pulse width modulation concepts and the practical
implementation of timers in real-world motor control.

4. Closed-Loop Speed Control with Feedback

An advanced experiment incorporates feedback mechanisms such as optical encoders or
Hall-e?ect sensors to monitor motor speed. The 8051 reads pulses from the sensor,
calculates speed, and adjusts PWM duty cycle accordingly.

Enables precise speed regulation despite load variations.

Introduces concepts of control loops and proportional-integral-derivative (PID)

controllers.
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Demonstrates integration of sensors with microcontrollers.

This experiment showcases how embedded systems can achieve dynamic control based
on real-time data.

Analyzing the Pros and Cons of Using 8051 for DC Motor

Experiments

While the 8051 microcontroller is a classic educational tool, its use for DC motor control
experiments presents both advantages and limitations worth considering.

Advantages

Ease of Programming: Abundant tutorials and simple instruction sets facilitate

quick experiment setup.

Cost-E?ectiveness: The 8051 platform is inexpensive, making it ideal for

academic institutions and hobbyists.

Extensive Community Support: Large user base o?ers shared resources and
3.

troubleshooting help.

Versatile Interfacing: Can connect with a wide range of motor drivers and

4.
Sensors.

Limitations
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Processing Speed: The relatively low clock frequency (typically 12 MHz or less)

limits fast real-time control applications.

Limited PWM Resolution: Timer resolution constraints can a?ect ?ne speed

control granularity.

Obsolete Architecture: Compared to modern microcontrollers like ARM
Cortex-M

series, the 8051 lacks advanced features and peripherals.

Memory Constraints: Limited on-chip RAM and program memory restrict
complex

4.

algorithms.

Despite these constraints, the 8051 remains a practical and instructive platform for
foundational DC motor experiments.

Practical Considerations and Tips for E?ective Experiments
Executing successful DC motor experiments with the 8051 microcontroller requires
attention to several practical factors to ensure reliability and safety.

Use Appropriate Motor Drivers: Directly driving motors from microcontroller
pins

Published by: www.amalcharityorganization.org Page 19 of 22
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is unsafe. Employ H-bridge ICs like L293D or transistor-based circuits with protective

diodes.

Power Supply Management: Separate logic and motor power supplies to reduce
2.

noise and voltage drops.

Implement Protective Circuits: Include ?yback diodes across motor terminals to
3.

prevent voltage spikes damaging the microcontroller.

Sensor Integration: For closed-loop control, ensure sensors are properly

4.

calibrated and shielded from electrical noise.

Modular Programming: Develop code in reusable modules for PWM generation,
S.

direction control, and feedback processing.

Following these guidelines enhances the educational value and practical success of dc

motor experiments for 8051 microcontroller users.

Comparative Overview: 8051 vs. Other Microcontrollers in Motor

Control

While the 8051 is widely used for learning and prototyping, it is informative to compare its

capabilities with other popular microcontrollers commonly employed in motor control
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tasks.

Arduino (AVR Microcontrollers): O?ers higher-level abstraction, extensive

libraries for motor control, and easier programming environments.

PIC Microcontrollers: Comparable in performance to 8051 but with more
modern

peripherals and better PWM resolution.

ARM Cortex-M Series: Provides superior processing power, advanced timers,
and

integrated motor control peripherals, suitable for industrial applications.

For educational purposes, the 80517?s simplicity makes it a preferable starting point, while
commercial and high-performance projects often transition to more capable platforms.
The landscape of embedded motor control continues to evolve, yet the foundational
experiments involving the 8051 microcontroller and DC motors remain relevant for
understanding the principles behind embedded actuation systems. Whether the goal is
academic learning, prototyping, or hobbyist exploration, dc motor experiments for 8051
microcontroller o?er a balanced combination of theoretical knowledge and hands-on
experience.

dc motor control 8051, 8051 microcontroller motor interface, dc motor speed control

8051, pwm dc motor 8051, 8051 motor driver circuit, dc motor direction control 8051,
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8051 microcontroller motor projects, dc motor interfacing with 8051, 8051 microcontroller

pwm control, dc motor acceleration control 8051
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