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I. INTRODUCTION 

A microprocessor is a controlling unit of a micro-computer, 

fabricated on a small chip capable of performing ALU 

(Arithmetic Logical Unit) operations and communicating with 

the other devices connected to it that are used by a computer to 

do its work. It is a central processing unit on a single integrated 

chip containing millions of very small components including 

transistors(The transistors are mostly MOSFETs), registers, 

and diodes that work together. Some microprocessors in the 

20th century required several chips. Microprocessors help to do 

everything from executing the most basic daily tasks up to the 

very complex ones. Everything a computer does is described 

by a set of instructions, and microprocessors carry out these 

instructions many millions of times a second.  Microprocessors 

were invented in the 1970s for use in embedded systems. The 

majority are still used that way, in such things as phones, 

automation, home appliances. 

II. 8085 MICROPROCESSOR 

A. 8085 Microprocessor 

8085 microprocessor was designed by Intel in March 1976. It 

is an 8-bit software, binary compatible microprocessor. There 

are three types of buses in 8085 microprocessor Address bus, 

Databus, and Control bus. Address bus recognizes the data in 

memory, find or tells the location of data in 8085 

microprocessor it is of 16 bits, Address bus has 16 bits that 

means  216 bytes can be handled by  8085 microprocessor. 

Data bus carries data from memory, once the address or 

location is known, Data is being transferred. The control bus 

has two tasks either to read or to write on the location .8085 is 

an 8-bit microprocessor as its ALU is of 8-bit size[1].PC 

(Program Counter), is used for sequencing of programs, that is 

which instruction has to be executed after which one, that is 

controlled by PC, in simple words address of the next 

instruction is stored by PC[2].The increment and decrement of 

PC are done by INC/DEC (Increment/Decrement) register[3]. 

The size of INC/DEC registers is 16 bits, as they work on PC, 

which stores an address of 16 bits[4].Address buffer is a 

storage technique used by PC to store instruction‗s address 

here there are two address buffers, each of size 8 bit. One of 

the two buffers is used to store just address lines from 8 to 15 

are A15 to A8, while the other line 0 to 7 are AD0 to AD7, 

these lines are multiplexed address and data bus. Data stored in 

the address buffer goes to the internal data Bus by a channel to 

IR(Instruction Register)[5].Data fetched from memory is to be 

stored by IR. It only holds the data that is being fetched from 

the memory After IR comes ID which information decoder, It 

converts Data into 0s and 1s after it decodes comes the Timing 

and Control unit[6].The timing and Control unit is like a brain 

to the microprocessor 8085 it provides information and control 

signal to all the registers of the microprocessor. After T and C 

unit comes to ALU(Arithmetic Logical Unit), It is an 8-bit 

unit.B, C, A, E, H, and L are all 8 bit registers known as 

General purpose registers these registers are programmer-

friendly because they can be programmed easily[7].Register A 

or the Accumulator is not a programmer-friendly register, It 

always contains the first operand[7]. The second Operand is 

contained by the temporary (TEMP) register which stores the 

operand‘s value temporarily by taking the actual value from 

general-purpose registers which are given by the 

programmer[8]. The accumulator not only stores the first 

operand but also the output of the processor[9].ALU receives 

two inputs from Accumulator and Temporary register and 

gives the result back to the accumulator through an 8-bit 

internal Data Bus.Flag Flip Flop does not contain output but 

the status of the output, they are known as status registers, SP 

is stack pointer it denotes the last elements stored in the stack 

that will be executed (because of the LIFO-Last In First Out 

concept). It also holds the address of the data (not the data but 

its address which is of 16 bit, that‘s why stack pointer has the 

size of 16 bit)[10]. During this whole process if any interrupt 

arises that is handled by the Interrupt controller, it works on 

two pins INTA (Interrupt acknowledged) and INTR (Interrupt 

Request).Serial I/O controller also works on two pins SID 

(Serial Input Data) and SOD (Serial Output 

Data).Programmers sometimes combine general-purpose 

registers to store 16 bits of data. 

 

Figure1: 8085 Architecture 

B. Storage and Interface Unit of 8085 

B, C, D, E, H, and L registers, are 8 bits registers that can be 

combined to form 16 bit registers, and that are BC, DE, and 

HL[11].The program counter is utilized to point next 

instruction to get executed at a particular location and it leads 

to address line and data line [address latch-A8 to A15, address 

and data latch-AD0 to AD7]. 

C. Instruction Unit of 8085 Microprocessor 

IR has data of the next instruction to get executed.ID decodes 

the instruction and after decoding it is given to the timing and 

control unit, where there are control signals.X1and X2 are 
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interfaced crystal clock synchronized and calibrated with an 

8085 microprocessor. 

III. PIN DIAGRAM OF 8085 

 

Figure2: 8085 Pin Diagram 

 

Figure 3: Program to add two 8 bit numbers in 8085 

microprocessor 

Pin 1 and 2orX1 and X2 respectively are crystal clocks or 

frequency pins they maintain the internal frequency of 8085 

microprocessor.Pin-3 or RESET OUT is reset output pin which 

resets the output as well as memory and I/O devices. Pin 4 and 

5 are SID.SID is Serial Input Data  and I/O devices transfer 

data , bit by bit serially through this pin. SOD is Serial Output 

Devices pin microprocessor gives data , bit by bit serially 

through this pin.Pin 6 to Pin 11are Interrupt pins they  manage 

Interrupts . There are two types of interrupts maskable 

interrupts and unmaskable interrupts .And the pins in priority 

order are TRAP, RST 7.5, RST 6.5, RST 5.5, INTR.Pin 12 to 

Pin19 These are Address-Data multiplexed Bus, address bus 

are uni-directional and address-data bus are bi-directional, 

contains data and is used for transfer of data .Pin-20 or GND is 

the ground pin used for grounding.Pin 21 to Pin 28are Address 

line pins (A8 to A15).Pin 30 -is ALE address latch enabled - it 

latches the address.Pin 29 to Pin 34 (except pin 30) are as 

following S0 and S1 are Staus pins, IO/𝑀   are Input data 

memory bar,RD and WR are read and write pins 

respectively[12]. 

 

 

Table 1:Truth Table of IO/𝑀 ,S0 and S1 

IO/M 

 
S0  S1 Status 

0 0 0 HALT 

0 0 1 M-WRITE 

0 1 0 M-READ 

1 0 1 I/O-WRITE 

1 1 0 I/O-READ 

0 1 1 Opcode Fetch 

1 1 1 INT-A 

Pin-35 -READY -works when every pin of 8085 is in its 

position and then it is executed.Pin-36 𝑹𝑬𝑺𝑬𝑻 − 𝐼𝑁                 ( resets 

input and by that it means I/O devices and the memory).Pin-37 

CLK(OUT) keeps the record of the data in terms of time.Pin 38 

and Pin 39 are  HOLD and HLDA respectively they hold 

request  and they acknowledge the requests respectively.Pin- 

40is Vcc pin it provides +5V power supply[13]. 

IV. FEATURES OF 8086 

8086 is a microchip designed by Intel between early 1976 and 

June 8, 1978. Intel 8086 Microprocessor has two units 

BIU(Bus Interface Unit) and EU(Excitation Unit), It was the 

world‘s first 16-bit microprocessor, It supports pipelining, All 

microprocessors have three basic tasks to do Fetching, 

Decoding, and Execution.BIU is connected directly to memory 

with I/O (Input-Output) devices, there is no connection of EU 

and memory directly, the communication of EU with memory 

and I/O devices happens through BIU[14]. First data comes 

from memory or I/O devices to BIU and then from BIU it goes  

to EU, where it is executed and the result will go back to BIU 

and then to I/O devices or memory[15].The segment is a part 

of memory, for instance, 8086 has two Bus lines Data line and 

an Address line, Data line is 16 bits and the Address line is 20 

bits. Since the size of the area line is 20 bits, so it can handle 

up to 2^20 bytes of memory (2^20 bytes is almost equal to 1 

MB(Megabyte))[16].CS(Code Segment) register,DS(Data 

Segment) register,SS(Stack Segment) register,ES(Extra 

Segment) register,IP(Input Pointer) register are not memory 

segments but are segment registers[17].Segment registers are 

registers that contain the address of the segment, That is they 

store their respective segment‘s address location, as they store 

address so they should have the same size as the 

ALU(Arithmetic Logical Unit) of 8086 microprocessor which 

is 16 bit[17].There are two types of addresses Virtual address 

and Physical address.The virtual address is the address that is 

user or programmer-friendly,while the physical address is 

machine-friendly it is in binary form. 

There is another type of address that is calculated with the 

physical address and that is the Offset address[18]. A physical 

address can be easily calculated by the formula :  

PA=SA* 10H +OA. 

where PA is the physical address, SA is the segment 

address,10H is 10 in hexadecimal system, and OA is the offset 

address.The physical address is given by segment registers and 

then the information moves to IQ( Instruction Queue) which 

has the size of 6 bytes( 6 * 8 bits), IQ is responsible for the fast 

execution of 8086.After IQ information is transferred to the 

Control section of the architecture, which is referred to as the 

brain of the EU.In 8086 microprocessors, the general-purpose 

registers are divided into separate 8 bits parts so that if we want 

to store data that is 8 bits or less there is no point in wasting a 
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16-bit register.SP is the Stack Pointer, It points at the Top of 

memory, BP is the Base pointer it points at the base of the 

memory.SI and DI are Source Index and Destination Index 

respectively.SI acts as the offset to DS and DI acts as the offset 

of ES.After this comes ALU, it takes two inputs and gives 

output based on the instruction given to it and the way it is 

programmed. The output of ALU is connected to the Flag 

register and the Temp(temporary) register.Flag register shows 

or calculates the status of the output, Flag has many registers in 

it but some common ones are zero registers,parity register, sign 

register, and size register. Ax(AH + AL 

),Bx(BH+BL),Cx(CH+CL),Dx(DH+DL),SP,BP,SI,DI all these 

are general-purpose registers,all of these registers are 

programmer friendly[19]. 

 

Figure 4: 8086 Architecture 

 

Figure 5: Program to add two 8 bit numbers in 8086 

microprocessor 

V. PIN DIAGRAM OF 8086 

 

Figure 6: Pin Diagram of 8086 

 

In microprocessor 8086 Pin 1 to Pin 23 and Pin 32 to Pin 40 

are known as common pins as they work both in MAX mode 

and MIN mode.  While the other pins from 24 to 31 are Non 

common pins as they work differently on different modes. 

A. Common mode pins 

Pin-1 is the GND pin which is the ground pin, it moves 

excessive electricity into the ground.Pin-2 to Pin-16 are 

AD14 to AD0, these pins are multiplexed addresses and data 

lines.Pin-17 is the NMI pin it is the non-maskable interrupt 

pin, it handles the interrupt that is not under the programmer‘s 

control.Pin-18 is an INTR pin it is the Interrupt Request pin, 

which requests the maskable interrupts. and can be 

programmed.Pin 19 is the CLK pin it is the Clock pin, all 

internal parts of the 8086 microprocessor are synchronized by 

this pin.Pin 20 is another GND pin.Pin 21 is the RESET pin, 

and as the name suggests it resets the whole architecture.Pin 

22 is the READY pin, it tells whether external devices are 

ready to fetch data or not.Pin 23 is the 𝑇𝐸𝑆𝑇        it works on 

WAIT instruction, if the processor is in WAIT state, then this 

pin works.Pin 32 is the 𝑅𝐷     pin, it is an active low pin.Pin 

33 is MN/𝑀𝑋       pin, If VCC is connected with this pin then 

MIN mode is enabled. If the GND pin is connected with this 

pin then MAX mode is enabled.Pin 34 is the BHE/S7 it Is the 

Bus high enabled pin. 

Table 2: Truth Table of BHE and S7 

BHE S7 Operation 

0 0 Whole (W) 

0 1 Upper (ODD) 

1 0 Lower (EVEN) 

1 1 Idle state 

Pin 35 is the A19/S6, this is the only pin that is reserved for 

future purposes, it has been set to default logic-0.Pin 36 is 

A18/S5 pin, it contains the value of the interrupt flag, which 

tells the status of the interrupt.Pin 37 and Pin 48 are A16/S3 

and A17/S4, these pins tell the status, also tells which segment 

is being used. 

Table 3: Truth table of A16/S3 and A17/S4 

A16/S3 A17/S4 Segment 

0 0 ES (Extra Segment) 

0 1 SS (Stack Segment) 

1 0 CS (Code Segment) 

1 1 DS (Data Segment) 
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Pin 39 is AD15 it is another multiplexed address and data 

line.Pin 40 is a VCC pin it gives a +5 volt power supply to the 

processor. 

B. Un-Common pins(MAX mode) 

Pin 24 and Pin 25 are QS0 and QS1. 

Table 4:Truth Table of QS0 and QS1 

QS0 QS1 Operation 

0 0 No Operation 

0 1 First Byte from queue 

1 0 Empty the queue 

1 1 
Subsequent byte from 

the queue 

Pin 26 to Pin 28are allactive low signals. 

Table 4: Truth table of 𝑆0   ,𝑆1    and 𝑆2    

 
 

    Operation 

0 0 0 INTA 

0 0 1 R I/O 

0 1 0 W I/O 

0 1 1 HALT 

1 0 0 R Memory 

1 1 0 
W 

Memory 

1 1 1 Idle state 

Pin 29 is the LOCK pin it is used when the microprocessor is 

executing instruction from a resource, the resource is locked so 

that the process is not interrupted by other processors. Pin 30 

and Pin 31 are 𝑅𝑄/𝐺𝑇𝑂              and 𝑅𝑄/𝐺𝑇1            these are requested 

grant pins, these are important pins as when multiprocessors 

are connected with I/O devices and memory then, these pins 

request permission, and the main processor grants it. 

C. Un-Common pins(MIN mode) 

Pin 24 is the INTA pin, which is Interrupt acknowledgment 

pin. Pin 25 is the ALE pin which is an address latch enabled 

pin, this pin decides whether the Address line will be used or 

the data line will be used in multiplexed address and data line. 

If ALE is logic-0 then the address line is enabled, If ALE is 

logic-1 then the Data line is enabled.Pin 26 is the DEN pin, 

which is the Data-Enabled pin, if a data buffer is present in any 

data bus, then DEN is enabled or disabled to access that data 

buffer.Pin 27 is the DTR pin, it is Data transmit request pin. If 

DTR is logic 0 then the microprocessor transmits the data, If 

DTR is logic-1 then the microprocessor receives the data.Pin 

28 is the M/𝐼𝑂    , Microprocessor can either take data from 

memory or I/O devices, this pin tells whether data is being 

taken from Memory or I/O devices. Pin 29 is the WR pin 

which is the write pin.Pin 30 and Pin 31 are HOLD pin and 

HLDApin respectively,  these are Hold and Hold acknowledge 

pins. HOLD holds memory while accessing and HLDA 

acknowledges it. 

 

 

 

 

VI. MAJOR DIFFERENCES BETWEEN 8085 AND 8086 

Table 5: Comparison between features of 8085 and 8086 

Measure 
8085 

microprocessor 

8086 

microprocessor 

Data Bus Size 
It is an 8-bit 

microprocessor 

It is a 16-bit 

microprocessor 

Address Bus 
It has a 16-bit 

address bus 

It has a 20-bit 

address bus 

Memory 
Can access upto 64 

kb 

Can access upto 1 

Mb  

Instructions 
It does not have an 

instruction queue 

It has an 

instruction queue 

Pipelining 

Does not supports 

pipeline 

architecture 

Does support 

pipeline 

architecture 

I/O Devices 

Can address up to 

2^8 = 256 I/O 

devices 

Can address up to 

2^ 16 = 65,536 I/O 

devices 

Cost Cost is very less Cost is very high 

Multi-

processor 

support 

Does not supports 

multi-processing 

It supports multi-

processing 

Arithmetic 

Support 

Only supports 

integer and 

decimal  

Supports integers, 

decimals, and 

ASCII character  

Multiplication 

and Division 

Does not supports 

multiplication and 

division 

8086 

microprocessor 

supports 

multiplication and 

division 

Operating 

Modes 

Supports only one 

mode 

Supports two 

modes - MAX 

mode and MIN 

mode 

Memory 

Segmentation 

Memory space is 

not segmented 

Memory space is 

segmented 

Number of 

Processors 

Only one 

processor is used 

More than one 

processor is used. 

Additional 

processor 

(external) can also 

be employed 

Clock Speed 3MHz 
Varies in range 5.8 

– 10 MHz 

Flags 

It has 5 flags 

(Sign, Zero, 

Auxiliary Carry, 

Parity, Carry) 

It has 9 flags 

(Overflow, 

Direction, 

Interrupt. Trap, 

Sign, Zero, 

Auxiliary Carry, 

Parity, Carry) 

Processor type Accumulator based 
General Purpose 

register based 

Memory Size 64KB 1 MB 

Number of 

transistors 
Nearly 6500 Nearly 29000 

Duty Cycle for 

clock 
50% 33% 
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CONCLUSION 

The 8085 is an 8-bit microprocessor. It was produced by Intel 

and first introduced in 1976. The 8086 is an enhanced version 

of the 8085 microprocessor. It is a 16-bit processor. Even 

though both are made at different times and intended for 

different purposes. The biggest advantage is address bus in 

8086 is 20 bits and the data bus is 16 bits in a single clock 

cycle can operate 2 bytes word. So it gives much faster and 

better performance than 8085.8086 data pins are of 16 bits, so 

execution time is unaffected for the 16-bit opcode to be read or 

write into memory locations, 8085 has 8-bit data pins thus it 

requires additional four clock cycles to fetch the 16-bit 

opcode. The 8086 has a 20-bit address bus, so it can address 

2^20 addresses. Each address represents a stored byte. To 

make it possible to read or write a word with one machine 

cycle, the memory for an 8086 is set up in 2 banks, i.e Lower 

Bank and Upper Bank. The Upper Memory bank contains all 

bytes which have odd addresses while the Lower contains 

bytes of even addresses, if we read a byte from or write a byte 

to an even address the A0 will be low BHE will be high 

enabling the lower bank and disabling the upper bank. BHE 

stands for Bus High Enable, BHE is absent in 8085 and there is 

no such concept of banking. A0 and BHE signals prevent the 

writing of an unwanted signal. While entering HALT in 

minimum mode ALE is not delayed in 8086 but the ALE gets 

delayed by one clock cycle in 8085. So, yes there is enough 

difference in programming 8085 and 8086.  
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