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Abstract 

Designing of microprocessor based controllers requires standard hardware and compatible software for machine. 

Programming very much depends on software that used in machine which is compatible for machine. Programming 

requires information about system and also controller specification. Programs are always in digital form so that 

machine can understand software languages is called assembly language. 

 

1. Introduction 

In the early 1960 computer based controllers were used. They were having one main frame computer and all control 

action was dependent it, moreover they were costly. But as the generation to generation comes in the modern 

century the functions of microprocessor based controller programming comes on single chip with high density 

memories, and reduced costs with increase application Flexibility. In the early 20
th

 century when all functions were 

doing by the hand, means at that time to write the programs was very costly. 

The combined use of blocks, procedures, functions and closed-form program control constructs provides structure to 

modern high-level programming languages. Real-time programming languages require additional constructs for 

describing concurrency. 

 

CONTROLLER CONFIGURATION 
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The basic elements of a microprocessor-based (or micro-processor) controller  

—The Microprocessor 

— A Program Memory 

— A Working Memory 

—A clock or timing devices 

—A means of getting data in and out of the system 

In the microprocessor, addition of desirable features is added by time to time and make processor better. In the 

working memory, enhancement of memory, we can add memory as suitable for our requirements. In the timing 

devices quantum takes less time as compare to previous microprocessor,  as the very much depend on 

microprocessor features. The speed of microprocessor is fast as new features is added in microprocessor. A means of 

getting data in and out is fast in this microprocessor, as the processor is fast to get the data in and get out. Memory 

size and type vary depending on the application and whether the controller is considered a dedicated purpose or 

general purpose device. Dedicated purpose configurable controllers normally have standard programs and are 

furnished with read only memory (ROM) or programmable read only memory (Prom). 

 

2. Operating Software 

In this system has to be allocated separate memory for operating system. It is generally stored in ROM, PROM.  

Operating software is like interface between human and machine. It’s scanned input/output scanning like internal 

interrupts as well as external interrupts. When we connect outside devices into the system operating system 

automatically scanned as per microprocessor running. When interrupt task is over then normal routine is resumed 

and data is transferred back from temporary registers to mainstream. 

 

3. Application Software 

Application software is a set of one or more programs designed to carry out operations for a specific application like 

direct digital control, energy management, lighting control, and event initiated programs plus other alarm and 

monitoring software typically classified as building management functions. System allows application software to 

function individually or combined.  
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4. CPU (Internal Organisation) 

The input/ output (I/O) Interface, bus structures, microprocessor, and peripherals known as external or I/O devices. 

Microprocessor based controller programming controls all these input/output interfaces as per operating system as 

the addition of new features time to time in microprocessor based controller programming. Modems and printers are 

alternatively connected system through the I/O Interface. 

 

5. 8-bit designs 
 

The Intel 4004 was followed in 1972 by the Intel 8008, the world's first 8-bit microprocessor. It was develop the 

original design for the instruction set and operation of the processor. Number of additional chips was not able to 

support Intel’s version of the 1201. 

The 8008 was the precursor to the very successful Intel 8080(1974) and able to intel’s version of the 1201. 

A low overall cost, small packaging, simple computer bus requirements, and sometimes it’s hangs out with the 

increment of system requirements. 

The RCA 1802 is called a static design, meaning that the clock frequency could be made arbitrarily low, even to 

0 Hz, a total stop condition. It can’t consume that much electric power as per requirements. Timers or sensors would 

awaken the processor in time for important tasks, such as navigation updates, attitude control, data acquisition, and 

radio com. 

 

6. 12-bit designs 

 

It consisted of a 12-bit microprocessor (the 6100) and a range of peripheral support and memory ICs. As the number 

of bit’s is increasing as per user’s requirements, it has been increased from 8-bit designs to 12-bit designs 

processors. 

16-bit designs 

The first multi-chip 16-bit microprocessor was the National Semiconductor IMP-16, introduced in early 1973. An 8-

bit version of the chipset was introduced in 1974 as the IMP-8. This 16-bit is compatible for TI-990 line of 

minicomputers. 16-bit moved data 8 bits at a time, but could only address 16 KB. 

32-bit designs 
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16-bit designs had only been on the market briefly when 32-bit implementations started to appear. 

The most significant of the 32-bit designs is the Motorola MC68000, introduced in 1979. The 68k, as it was widely 

known, had 32-bit registers in its programming model but used 16-bit internal data paths, three 16-bit Arithmetic 

Logic Units, and a 16-bit external data bus (to reduce pin count), and externally supported only 24-bit addresses. 

32-bit designs as per users for the widely database which is usually for companies. 

From 1993 to 2003, the 32-bit x86 architectures became increasingly dominant in desktop, laptop, and server 

markets, and these microprocessors became faster and more capable.  

64-bit designs in personal computers 

While 64-bit microprocessor designs have been in use in several markets since the early 1990s as per market users.  

It is move to 64 bits by PowerPC processors had been intended since the processors' design in the early 90s and was 

not a major cause of incompatibility. 

In 2011, ARM introduced a new 64-bit ARM architecture. 

 

Conclusion 

Microprocessor based controller programming very much depends on hardware of controller as less compare to 

software. For programming purpose operating system has to be understand language which contains certain 

parameters like alphabet, numeric value as per complexity of system. Data files has to be maintain in ROM, PROM 

as per microprocessor based program. All the applications software are specified for all files, directories, etc..., 
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