
Unit VI 

Fundamental of Microprocessor 
Introduction to microprocessor, Architecture of 8085 microprocessor, 

Addressing modes, 8085 instruction set, Concept of assembly language 

programming, Interrupts. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction to microprocessors : 
 

A microprocessor is simply a programmable device. It forms the central processing unit of 

any microcomputer. It is also referred as the computer on a chip. It is the heart of a 

microcomputer system as it performs all the operations and also controls the rest of the 

system. Microprocessors that accepts binary data from an input device, processes the data 

according to the instructions stored in their memory and finally produces results as an output. 

It therefore executes the stored program in its memory, transfers the data to and from the 

outside world which is referred to as peripherals through its input/output (I/O) ports.  

Popular microprocessors family brands are the eight-bit, 16-bit, 32-bit and 64-bit 

microprocessors from giants international manufacturing companies like INTEL, 

MOTOROLA and ZILOG.  

 

Microprocessor-Based System : 

A microprocessor-based system comprises of three major parts. These are the microprocessor 

part, the memory part and peripheral Iinput/Output devices part. Microprocessor-based 

systems are categorized into two as general-purpose reprogrammable systems that includes 

microcomputers, mainframe and mini- frame computers where microprocessors are used for 

computing and data processing and embedded systems in embedded systems that perform a 

specific task and cannot be reprogrammed by the end-user such as mobile phones, washing 

machines, microwave ovens and dish washers.  The three parts are interconnected by the data 

bus, the address bus and the control bus as shown in the figure below. The microprocessor is 

powered through the power bus. 

 
 

Memory :  

The part labelled memory stores the binary instructions and data. Therefore memory is 

classified into two types. We have the primary or main memory and secondary memory. 

Primary memory examples include Read/write memory (R/WM) and read only memory 



(ROM) which is mainly used for executing and storing programs. Secondary memory 

includes magnetic disks and tapes and they are used to store programs and results after 

execution of program. In most cases, microprocessor does not execute programs stored in the 

secondary memory directly but instead, they are first copied on to the R/W primary memory 

first before they are executed.  

 

Input/output devices :  

These are means through which microprocessors interacts with the outside world or external 

attachment devices and these include input devices like keyboards, A/D converters, switches, 

cameras, scanners and many more microphones. Common output devices include LEDs, 

seven-segment displays, LCD displays, printers and monitors. 

 

Buses : 

A bus is a communication link between the processing unit and tits peripheral devices 

whether input or output in nature. In actual sense, these are groups of wires that carry 

information in the form of bits.   

 

The Address bus : 

This is unidirectional bus. It is used by the CPU to send out the address of the memory 

location to be accessed and also select a particular input or output port to be used. It consists 

of either 8, 16, 20 or an even greater number of parallel lines. The number of bits in the 

address bus determines the maximum number of data locations in the memory that can be 

accessed. A 16-bit address bus can access 216 data locations. It is labelled as A0, A1, A2, A3 

…, An-1, where n is the width in bits of the address bus. 

 

The Data bus : 

This is bidirectional bus and therefore data in it can flow both to and from the microprocessor 

and peripherals attached. The size of the data bus influences the computer architecture. 

Parameters such as t word length and the quantum of data that can be manipulated at a time 

are determined by the size of the data bus in the microprocessor. A microprocessor has an 

internal data bus which does not the same width as the external data bus and connects the 

microprocessor to I/O and memory. The size of this internal data bus determines the largest 

number of data that is processed by the microprocessor in a single operation. For a 16-bit 



microprocessor, the largest number that can be processed by an internal data bus is 65,535. 

Data buses are labelled as D0, D1, D2, D3, , .,  Dn-1, where n is the data bus width in bits.  

The Control bus : 

The control bus contains a number of individual lines carrying synchronizing signals. The 

control bus sends out control signals to memory, I/O ports and other peripheral devices to 

ensure proper execution of any operation. The control signals carried include memory read, 

memory write, read input port, write output port, hold, interrupt, etc. If it is to read the 

contents of a particular memory location, the CPU first sends out the address of that location 

on the address bus and a ‘memory read’ control signal on the control bus. In return, the 

memory responds by outputting data stored in the addressed memory location onto the data 

bus. When such process starts to take place, an ‘Interrupt’ signal tells the CPU that an 

external device needs to be read or serviced. A ‘Hold’ signal then allow a device controller to 

take over the address and data buses. The execution then begins.  

 

The Power Bus : 

A power bus supply current and voltage to the microprocessor. The power levels are well 

regulated and usually they are in +5V, +12V, -12 V, 0V and GND. 

 

Microprocessors Evolution : 
The journey made by microprocessors has been long and it known to follow Moore’s law 

which has been followed since the beginning of microprocessors development and forms the 

basis of drivers for calculators, largest mainframes to the smallest handheld computers that 

use a microprocessor at its core. It is a law that explains the complexity of an integrated 

circuit, with respect to the minimum component cost, doubles every 24 months. The first 

microprocessor was a four-bit microprocessor, Intel 4004 that was introduced in 1971 by the 

Intel Corporation. Other companies’ too developed four-bit microprocessors which were the 

Intel 4040 by Intel, PPS-4 by Rockwell International and T3472 by Toshiba.   

The first eight-bit microprocessor was also developed by Intel in the year 1972 and 

was named Intel 8008 by using PMOS technology. Technology changed and the first eight-

bit microprocessor using NMOS technology was Intel 8080, developed by Intel in the year 

1973. This was followed by Intel 8085 in 1975, Zilog’s Z80 (1976), Z800 (1974), Motorola’s 

MC6800 (1974) and MC6809 (1978), National Semiconductor’s NSC 800, RCA’s 1802 

(1976).  



The first multichip 16-bit microprocessor was introduced in 1973 and the first 16-bit 

single-chip microprocessor was Texas Instrument’s TMS 9900. Intel’s first 16-bit 

microprocessor was Intel 8086 introduced in 1978. Other 16-bit microprocessors were Intel 

80186 (1982), Intel 8088, Intel 80188 and Intel 80286 (1982), those from Motorola’s 68000 

(1979), 68010 and 68012, Zilog’s Z8000 and Texas Instruments TMS 9900 series.  

The first 32-bit microprocessor was in the 1980s and the world’s first single-chip 32-

bit microprocessor was introduced by AT&T Bell Labs in 1980 and named BELLMAC- 32A. 

Intel introduced its own (iapx 432) in 1981 while others Intel 80386 in 1985, Intel 486, 

Pentium, Pentium Pro, Pentium II, Pentium III and Pentium IV. The AMD’s K5, K6 and K7, 

Motorola’s 68020 (1985), 68030, 68040, 32032, 32332 and Zilog’s Z80000. All these 

microprocessors are based on Complex Instruction Set Computers (CISC) architecture. The 

first commercial Reduced Instruction Set Computers (RISC) was released by MIPS 

Technologies for the 32-bit R2000 with the popular RISC processors being Intel’s 80860 and 

80960, Motorola’s 88100 and Motorola’s, IBM and Apple’s PowerPC series of 

microprocessors. Early 2000s have seen the introduction of 64-bit microchips. These targeted 

the PC market and some of the popular 64-bit microprocessors are AMD’s AMD64 (2003) 

and Intel’s x86-64 chips. Popular 64-bit RISC processors include SUN’s ULTRASPARC, 

PowerPC 620, Intel’s Itanium, MIPS R4000, R5000, R10000 and R12000. 

 

Eight (8-Bit) Microprocessors : 
The most popular eight-bit microprocessors, include the following 8085 of Intel, Z80 of Zilog 

and 6800 of Motorola. A description of each will be given below. 

 

Architecture of 8085 Microprocessor : 

 



 
The 8085 microprocessor registers has the following registers: an eight-bit accumulator, an 

eight-bit flag register, eight-bit B and C registers, eight-bit D and E registers, eight-bit H and 

L registers, a 16-bit stack pointer and a 16-bit program counter. Registers B, C, D, E, H and L 

can be paired to give 16-bit registers by combining them as BC, DE, and HL. 

 

Arithmetic Logic Unit (ALU) : 

All modern ALUs use binary data in 2’s complement format. This is the core component of 

all microprocessors and it performs the entire integer arithmetic and bit-wise logical 

operations of the microprocessor. It is a combinational logic circuit that has two data input 

lines, a data output line and a status line. It gets data from the registers of the microprocessor, 



processes the data according to the instructions from the control unit and stores the results in 

its output registers. It performs addition and subtraction as the integer arithmetic operations 

and can also perform AND, OR, NOT and EXCLUSIVE-OR logical operations. Large 

microprocessors like the 16-bit, 32-bit and 64- bit microprocessors also perform mult- 

iplication and division operations by writing algorithms using addition and subtraction 

operations. ALU also performs the bit-shifting operations and the comparison of data 

operations.  

 

Register File : 

This register file comprises various registers used primarily to store data, addresses and status 

information during the execution of a program and they are built using flip-flops. Common 

registers in most of the microprocessors include the program counter, instruction registers, 

buffer registers, the status register, the stack pointer, general-purpose registers and temporary 

registers.  

 

Program Counter 

This is a register that stores the address of the next instruction to be executed. It plays a 

central role in controlling the sequence of machine instructions that the processor executes 

and after an instruction is read into the memory, the program counter is automatically 

incremented by ‘1’. Its contents are mainly affected by the jump and the call instructions. In 

the jump instruction, the program counter is first loaded with the new address and then 

incremented thereafter until another jump instruction is encountered.   

When a microprocessor receives the first instruction to begin a subroutine, the 

contents of the program counter are incremented by ‘1’ and are saved in the stack and the 

program counter is loaded with the address of the first instruction of the subroutine. Its 

contents are incremented by ‘1’ until a return instruction is encountered. The saved stack 

contents are then loaded into the program counter and the program continues, executing each 

instruction sequentially until another jump instruction or a subroutine call is encountered. An 

interrupt signal process alters the contents of the program counter at any time.  

 

Instruction Register 

The instruction register stores the code of the instruction currently being executed. The 

control unit extracts the operation code from the instruction register and determines the 

sequence of signals n to perform the processing required as per the instruction.  



Buffer Register 

There are two standard buffer registers which are the memory address register (MAR) and the 

memory buffer register (MBR). Buffer registers interface the microprocessor with a memory 

system. When MAR is connected to the address pins of the microprocessor, it holds the 

absolute memory address of the data or instruction to be accessed. The MBR also known as 

the memory data register. When it is connected to the data pins of the microprocessor, it 

stores all data written to and read from memory. 

 

Status Register 

A status register store the status outputs of the result of an operation. It also gives additional 

information about the result of an ALU operation and therefore, the status of bits stored in the 

status register tell us about the occurrence or non-occurrence of different conditions. In this 

case then one or more the bits can be updated at the end of any operation. The most common 

conditions are the carry, overflow, zero and negative. A ‘1’ in the carry status bit position 

show that the result of the operation generates a carry. The condition code set by the status of 

different bits in the status register forms the basis of decision-making by the microprocessor 

during program execution. 

 

Stack Pointer 

This register is used to store the address of a memory location belonging to the most recent 

entry in the stack. A stack is a block of memory locations designated for temporary storage of 

data. And therefore a stack register is used to save data of another general-purpose register 

during execution of a subroutine or when an interrupt is serviced. Data is moved from a 

general register to the stack by a PUSH instruction at the beginning of a subroutine call and 

back to the general register by a POP instruction at the end of the subroutine call. 

Microprocessors use a stack because it is faster to move data using PUSH and POP 

instructions than to move data to/from memory using a MOVE instruction.  

 

General-purpose Registers 

There are sets of registers for general-purpose use and they are used explicitly to store data 

and address information. In most microprocessors, data registers are used for arithmetic 

operations and address registers are used for indexing and indirect addressing. These 

enhances microprocessor processing speed since though this process, a large number of 

external memory read/write operations are avoided while an ALU operation is being 



performed. It is much easier and faster in a microprocessor to read from or write into an 

internal register than to read from or write into an external memory location.   

In earlier microprocessors, an accumulator registers in the ALU needed at least four 

assembly language instructions to perform a simple addition, including carrying data from an 

external memory location to the accumulator, adding the contents of the accumulator to those 

of another memory location, storing the result in the accumulator and transferring the 

contents of the accumulator back to the external memory location. Currently with the 

availability of a greater number of general-purpose registers, it is now possible to perform 

many ALU operations without a need to store data in external memory.  

 

Temporary Registers 

These registers as they are referred are used when data has to be stored during the execution 

of a machine instruction and they are not visible to the user of the microprocessor.  

 

Control Unit 

It is responsible for controlling the cycle of fetching machine instructions from memory, 

executing them, coordinates the activities of input and output devices and therefore it is the 

most complex of all functional blocks of the microprocessor. It occupies most part of the IC 

chip area, governs and coordinates the activities of different sections of the processor and I/O 

devices. The control unit is therefore a sequential logic circuit. It steps the processor through 

a sequence of synchronized operations, sends a stream of control signals, timed pulses to 

components and external pins of a microprocessor.   

Control units are of two types and they hard-wired and micro coded control units. 

Hard-wired control is composed of sequential logic circuits in which the states correspond to 

the phases of the instruction execution cycle and thus there is an electronic circuitry in the 

control unit to generate control signals for each instruction. They are compact and fast but are 

difficult to design and their design is also known as Reduced Instruction Set Computer 

(RISC) design. Micro-coded control units are more flexibility than hard-wired control units 

but they are comparatively slower. Their units are easy to design and execute an instruction 

because they involve executing a microprogram consisting of a sequence of 

microinstructions. Their design is also known as Complex Instruction Set Computer (CISC) 

design.  

To execute an instruction from the memory, the control unit sends out a ‘read’ 

command to the memory and reads the instruction now being data that comes back on the 



data bus is taken. The control unit then decodes the instruction and sends appropriate signals 

to the ALU or the general-purpose registers or the multiplexers or the demultiplexers or the 

program counter. If the instruction was to store data in the memory, the control unit sends out 

the address of the memory location on the address bus and data is taken to the data bus and a 

‘write’ command on a control line sends it for storing.  

   

Basic Microprocessor Instructions 
Intel 8085 Instructions  

1.  Data Transfer Group  

1.   MOV r1, r2 (Move Data; Move the content of the one register to another).   

[r1] <-- [r2]  

2.   MOV r, m (Move the content of memory register). r <-- [M]  

3.   MOV M, r. (Move the content of register to memory). M <-- [r]  

4.   MVI r, data. (Move immediate data to register). [r] <-- data.  

5.   MVI M, data. (Move immediate data to memory). M <-- data.  

6.   LXI rp, data 16. (Load register pair immediate). [rp] <-- data 16 bits, [rh] <-- 8 LSBs 

of data.  

7.   LDA addr. (Load Accumulator direct). [A] <-- [addr].  

8.    STA addr. (Store accumulator direct). [addr] <-- [A].  

9.   LHLD addr. (Load H-L pair direct). [L] <-- [addr], [H] <-- [addr+1].  

10.  SHLD addr. (Store H-L pair direct) [addr] <-- [L], [addr+1] <-- [H].  

11.  LDAX rp. (LOAD accumulator indirect) [A] <-- [[rp]] 

12.  STAX rp. (Store accumulator indirect) [[rp]] <-- [A].   

13.  XCHG. (Exchange the contents of H-L with D-E pair) [H-L] <-->  [D-E].  

   

2.  Arithmetic Group  

1.   ADD r. (Add register to accumulator) [A] <-- [A] + [r].  

2.   ADD M. (Add memory to accumulator) [A] <-- [A] + [[H-L]].  

3.   ADC r. (Add register with carry to accumulator). [A] <-- [A] + [r] + [CS].  

4.   ADC M. (Add memory with carry to accumulator) [A] <-- [A] + [[H-L]] +[CS].  

5.   ADI data (Add immediate data to accumulator) [A] <-- [A] + data.  

6.   ACI data (Add with carry immediate data to accumulator). [A] <-- [A] + data + [CS].  

7.   DAD rp. (Add register paid to H-L pair). [H-L] <-- [H-L] + [rp].  



8.   SUB r. (Subtract register from accumulator). [A] <-- [A] – [r].  

9.   SUB M. (Subtract memory from accumulator). [A] <-- [A] – [[H-L]].  

10. SBB r. (Subtract register from accumulator with borrow). [A] <-- [A] – [r] – [CS].  

11. SBB M. (Subtract memory from accumulator with borrow). [A] <-- [A] – [[H-L]] – 

[CS].  

12. SUI data. (Subtract immediate data from accumulator) [A] <-- [A] – data.  

13. SBI data. (Subtract immediate data from accumulator with borrow). [A] <-- [A] – data 

– [CS].  

14. INR r (Increment register content) [r] <-- [r] +1.  

15. INR M. (Increment memory content) [[H-L]] <-- [[H-L]] + 1.  

16. DCR r. (Decrement register content). [r] <-- [r] – 1.  

17. DCR M. (Decrement memory content) [[H-L]] <-- [[H-L]] – 1.  

18. INX rp. (Increment register pair) [rp] <-- [rp] – 1.  

19. DCX rp (Decrement register pair) [rp] <-- [rp] -1.  

20. DAA (Decimal adjust accumulator) . 

 

The instruction DAA is used in the program after ADD, ADI, ACI, ADC, etc instructions. 

After the execution of ADD, ADC, etc instructions the result is in hexadecimal  and it is 

placed in the accumulator. The DAA instruction operates on this result and gives the final 

result in the decimal system. It uses carry and auxiliary carry for decimal adjustment. 6 is 

added to 4 LSBs of the content of the accumulator if their value lies in between A and F or 

the AC flag is set to 1. Similarly, 6 is also added to 4 MSBs of the content of the accumulator 

if their value lies in between A and F or the CS flag is set to 1. All status flags are affected. 

When DAA is used data should be in decimal numbers.  

 

3.  Logical Group  

1.   ANA r. (AND register with accumulator) [A] <-- [A] ^ [r].  

2.   ANA M. (AND memory with accumulator). [A] <-- [A] ^ [[H-L]].  

3.   ANI data. (AND immediate data with accumulator) [A] <-- [A] ^ data.  

4.   ORA r. (OR register with accumulator) [A] <-- [A] v [r].  

5.   ORA M. (OR memory with accumulator) [A] <-- [A] v [[H-L]]  

6.   ORI data. (OR immediate data with accumulator) [A] <-- [A] v data.  

7.   XRA r. (EXCLUSIVE – OR register with accumulator) [A] <-- [A] v   [r]  

8.   XRA M. (EXCLUSIVE-OR memory with accumulator) [A] <--  [A] v [[H-L]]  



9.   XRI data. (EXCLUSIVE-OR immediate data with accumulator) [A] <-- [A]  

10.  CMA. (Complement the accumulator) [A] <-- [A]  

11.  CMC. (Complement the carry status) [CS] <-- [CS]  

12.  STC. (Set carry status) [CS] <-- 1.  

13.  CMP r. (Compare register with accumulator) [A] – [r]  

14.  CMP M. (Compare memory with accumulator) [A] – [[H-L]]  

15.  CPI data. (Compare immediate data with accumulator) [A] – data. 

The 2nd byte of the instruction is data, and it is subtracted from the  content of the 

accumulator. The status flags are set according to the result of subtraction. But the 

result is discarded. The content of the accumulator remains unchanged.  

16.  RLC (Rotate accumulator left) [An+1] <--  [An], [A0] <--  [A7],[CS] <-- [A7].   

  
The content of the accumulator is rotated left by one bit. The seventh bit of the 

accumulator is moved to carry bit as well as to the zero bit of the accumulator. Only 

CS flag is affected.  

17. RRC. (Rotate accumulator right) [A7] <--  [A0], [CS] <--  [A0], [An] <-- [An+1].  

The content of the accumulator is rotated right by one bit. The zero bit of the 

accumulator is moved to the seventh bit as well as to carry bit. Only CS flag is 

affected.  

 
18. RAL. (Rotate accumulator left through carry) [An+1] <--  [An], [CS] <--[A7], [A0] <-

- [CS].  

19. RAR. (Rotate accumulator right through carry) [An] <-- [An+1], [CS] <-- [A0], [A7] 

<-- [CS] 

 

4.  Branch Group  

1.   JMP addr (label). (Unconditional jump: jump to the instruction specified by the 

address). [PC] <-- Label.  

2.  Conditional Jump addr (label): After the execution of the conditional jump instruction 

the program jumps  to the instruction specified by the address (label) if the specified 



condition is fulfilled. The program proceeds further in the normal sequence if the 

specified condition is not fulfilled. If the condition is true and program jumps to the 

specified label,  the execution of a conditional jump takes 3 machine cycles: 10 states. 

If condition is not true, only 2 machine cycles; 7 states are required for the execution 

of the instruction.   

1.  JZ addr (label). (Jump if the result is zero)  

2.  JNZ addr (label) (Jump if the result is not zero)  

3.  JC addr (label). (Jump if there is a carry)  

4.  JNC addr (label). (Jump if there is no carry)  

5.  JP addr (label). (Jump if the result is plus)  

6.  JM addr (label). (Jump if the result is minus)  

7.  JPE addr (label) (Jump if even parity)  

8.  JPO addr (label) (Jump if odd parity)   

3.   CALL addr (label) (Unconditional CALL: call the subroutine identified by the 

operand)  

CALL instruction is used to call a subroutine. Before the control is transferred to the 

subroutine, the address of the next instruction of the main program is saved in the 

stack. The content of the stack pointer is decremented by two to indicate the new 

stack top. Then the program jumps to subroutine starting at address specified by the 

label.  

4.  RET (Return from subroutine) 

5.  RST n (Restart) Restart  is a one-word CALL instruction. The content of the program 

counter is saved in the stack. The program jumps to the instruction starting at restart 

location.   

 

5.  Stack, I/O and Machine Control Group  

1.  IN port-address. (Input to accumulator from I/O port) [A] <-- [Port]  

2.  OUT port-address (Output from accumulator to I/O port) [Port] <-- [A]  

3.  PUSH rp (Push the content of register pair to stack)  

4.  PUSH PSW (PUSH Processor Status Word)  

5.  POP rp (Pop the content of register pair, which was saved, from the stack)  

6.  POP PSW (Pop Processor Status Word)  

7.  HLT (Halt)  

8.  XTHL (Exchange stack-top with H-L)  



9.  SPHL (Move the contents of H-L pair to stack pointer)  

10. EI (Enable Interrupts)  

11. DI (Disable Interrupts)  

12. SIM (Set Interrupt Masks)  

13. RIM (Read Interrupt Masks)  

14. NOP (No Operation) 

 

ADDRESSING MODES OF 8085 : 

  Every instruction of a program has to operate on a data.   

  The method of specifying the data to be operated by the instruction is called Addressing.   

  The 8085 has the following 5 different types of addressing.  

               1. Immediate Addressing  

               2. Direct Addressing  

               3. Register Addressing  

               4. Register Indirect Addressing  

               5. Implied Addressing   

  

1. Immediate Addressing:  

In immediate addressing mode, the data is specified in the instruction itself. The data will be 

a part of the program instruction.  

EX. MVI B, 3EH - Move the data 3EH given in the instruction to B register; LXI SP, 2700H.  

  

2. Direct Addressing:  

In direct addressing mode, the address of the data is specified in the instruction. The data will 

be in memory. In this addressing mode, the program instructions and data can be stored in 

different memory.  

EX. LDA 1050H - Load the data available in memory location 1050H in to accumulator; 

SHLD 3000H  

 

3. Register Addressing:  

In register addressing mode, the instruction specifies the name of the register in which the 

data is available.  

EX. MOV A, B - Move the content of B register to A register; SPHL; ADD C.  

  



4. Register Indirect Addressing:  

In register indirect addressing mode, the instruction specifies the name of the  

register in which the address of the data is available. Here the data will be in  

memory and the address will be in the register pair.  

  EX. MOV A, M - The memory data addressed by H L pair is moved to A register.  

LDAX B.  

 

5. Implied Addressing:  

  In implied addressing mode, the instruction itself specifies the data to be operated.  

  EX. CMA - Complement the content of accumulator; RAL  

 

Interrupts In 8085  
What is Interrupt?   

Interrupt is a mechanism by which an I/O or an instruction can suspend the normal execution 

of processor and get  itself serviced. Generally, a particular task is assigned to that interrupt 

signal. In the microprocessor based system the interrupts are used for data transfer between 

the peripheral devices and the microprocessor.   

 

Interrupt Service Routine (ISR)  

A small program or a routine that when executed services the corresponding interrupting  

source is called as an ISR.   

 

Maskable/Non-Maskable Interrupt  

An interrupt that can be disabled by writing some instruction is known as Maskable  

Interrupt otherwise it is called Non-Maskable Interrupt.   

There are 6 pins available in 8085 for interrupt:  

1.  TRAP  

2.  RST 7.5  

3.  RST6.5  

4.  RST5.5  

5.  INTR  

6.  INTA  

 



Execution of Interrupts  

When there is an interrupt requests to the Microprocessor then after accepting the interrupts 

Microprocessor send  the INTA (active low) signal to the peripheral. The vectored address of 

particular interrupt is stored in program counter. The processor executes an interrupt service 

routine (ISR) addressed in program counter.   

  

There are two types of interrupts used in 8085 Microprocessor:   

1.  Hardware Interrupts  

2.  Software Interrupts  

  

Software Interrupts  

A software interrupts is a particular instructions that can be inserted into the desired location 

in the program. There are eight Software interrupts in 8085 Microprocessor from RST0 to 

RST7.   

1.  RST0  

2.  RST1  

3.  RST2  

4.  RST3  

5.  RST4  

6.  RST5  

7.  RST6  

8.  RST7  

They allow the microprocessor to transfer program control from the main program to the  

subroutine program. After completing the subroutine program, the program control returns 

back to the main program.   

We can calculate the vector address of these interrupts using the formula given below:   

Vector Address = Interrupt Number * 8  

  

For Example:  

RST2:        vector address=2*8    =  16  

RST1:        vector address=1*8    =  08  

RST3:        vector address=3*8    =  24  

Vector address table for the software interrupts:   

  



       
Hardware Interrupt  

As it have already discussed that there are 6 interrupt pins in the microprocessor used as  

Hardware Interrupts given below:   

1.  TRAP  

2.  RST7.5  

3.  RST6.5 

4.  RST5.5  

5.  INTR 

Note: INTA is not an interrupt. INTA is used by the Microprocessor for sending the  

acknowledgement.  TRAP has highest priority and RST7.5 has second highest priority and  

so on.   

  

The Vector address of these interrupts is given below:   

Interrupt Vector Address  

  
  

It is TRAP  

non maskable edge and level triggered interrupt. TRAP has the highest priority and vectores 

interrupt. Edge and level triggered means that the TRAP must go high and remain high until 

it is acknowledged. In case of sudden power failure, it executes a ISR and send the data from 

main memory to backup memory.   



As we know that TRAP can not be masked but it can be delayed using HOLD signal. This 

interrupt transfers the microprocessor's control to location 0024H.  TRAP interrupts can only 

be masked by  resetting  the microprocessor. There is no other way to mask it.   

 

RST7.5  

It has the second highest priority. It is maskable and edge level triggered interrupt. The  

vector address of this interrupt is 003CH. Edge sensitive means input goes high and no  

need to maintain high state until it is recognized.   

It can also be reset or masked by resetting microprocessor. It can also be resettled by 

DI instruction.   

 

RST6.5 and RST5.5  

These are level triggered and maskable interrupts. When RST6.5 pin is at logic 1, INTE flip-

flop is set. RST 6.5 has third highest priority and RST 5.5 has fourth highest priority. It can 

be masked by giving DI and SIM instructions or by resetting microprocessor.   

 

INTR  

It is level triggered and maskable interrupt. The following sequence of events occurs  

when INTR signal goes high:   

1.  The 8085 checks the status of INTR signal during execution of each instruction.  

2.  If INTR signal is high, then 8085 complete its current instruction and sends active  

low interrupt acknowledge signal, if the interrupt is enabled.  

3.  On receiving the instruction, the 8085 save the address of next instruction on  

stack and execute received instruction. 

 

 

 

 

 

 

 

 



Programs for Practice 
Store 8-bit data in memory  

Program 1:  

MVI A, 52H   : "Store 32H in the accumulator"  

STA 4000H    : "Copy accumulator contents at address 4000H"  

HLT          : "Terminate program execution"  

 

Program 2:  

 LXI H    : "Load HL with 4000H"  

 MVI M   : "Store 32H in memory location pointed by HL register pair 

(4000H)"  

 HLT      : "Terminate program execution"  

Note:  The result of both programs will be the same. In program 1  direct 

addressing instruction is used, whereas in program 2 indirect addressing instruction is 

used.   

 

Exchange the contents of memory locations  

 Statement: Exchange the contents of memory locations 2000H and 4000H.   

Program 1  

 LDA 2000H    : "Get the contents of memory location 2000H into accumulator"  

 MOV B, A     : "Save the contents into B register"  

 LDA 4000H   : "Get the contents of memory location 4000Hinto accumulator"  

 STA 2000H    : "Store the contents of accumulator at address 2000H"  

 MOV A, B     : "Get the saved contents back into A register"  

 STA 4000H    : "Store the contents of accumulator at address 4000H" 

 

Program 2  

LXI H 2000H  : "Initialize HL register pair as a pointer to memory location 2000H."  

  LXI D 4000H  : "Initialize DE register pair as a pointer to memory location 4000H."  

  MOV B,  M      :  "Get the contents of memory location 2000H into B register."  

  LDAX D       : "Get the contents of memory location 4000H into A register."  

  MOV M, A      :  "Store the contents of A register into memory location 2000H."  

  MOV A, B     : "Copy the contents of B register into accumulator."  



  STAX D        :  "Store the contents of A register into memory location 4000H."  

  HLT          : "Terminate program execution."  

Note:  In Program 1, direct addressing instructions are used, whereas in Program 2,  

indirect addressing instructions are used.   

 

Add two 8-bit numbers  

Statement: Add the contents of memory locations 4000H and 4001H and place the result  

in memory location 4002H.   

   (4000H) = 14H  

  (4001H) = 89H  

  Result     = 14H + 89H = 9DH  

  LXI H 4000H   : "HL points 4000H"  

  MOV A, M      : "Get first operand"  

  INX H         : "HL points 4001H"  

  ADD M         : "Add second operand"  

  INX H         : "HL points 4002H"  

  MOV M, A      : "Store result at 4002H"  

  HLT           : "Terminate program execution"  

  

Subtract two 8-bit numbers  

Statement: Subtract the contents of memory location 4001H from the memory location  

2000H and place the result in memory location 4002H.   

Program –: Subtract two 8-bit numbers   

(4000H) = 51H  

(4001H) = 19H  

Result    = 51H – 19H = 38H   

  LXI H, 4000H  : "HL points 4000H"  

  MOV A, M      : "Get first operand"  

  INX H          : "HL points 4001H"  

  SUB M          : "Subtract second operand"  

  INX H          : "HL points 4002H"  

  MOV M, A      : "Store result at 4002H"  

  HLT            : "Terminate program execution" 

 



Add two 16-bit numbers  

Statement: Add the 16-bit number in memory locations 4000H and 4001H to the 16-bit  

number in memory locations 4002H and 4003H. The most significant  eight bits of the two 

numbers to be added are in memory locations 4001H and 4003H. Store the result in memory 

locations 4004H and 4005H with the most significant byte in memory location 4005H.   

(4000H) = 15H  

(4001H) = 1CH  

(4002H) = B7H  

(4003H) = 5AH  

Result = 1C15 + 5AB7H = 76CCH  

(4004H) = CCH  

(4005H) = 76H  

1.  Source Program 1:  

2.  LHLD 4000H   : "Get first I6-bit number in HL"  

3.  XCHG          : "Save first I6-bit number in DE"  

4.  LHLD 4002H   : "Get second I6-bit number in HL"  

5.  MOV A, E      : "Get lower byte of the first number"  

6.  ADD L         : "Add lower byte of the second number"  

7.  MOV L, A      : "Store result in L register"  

8.  MOV A, D     : "Get higher byte of the first number"  

9.  ADC H         : "Add higher byte of the second number with CARRY"  

10.  MOV H, A     : "Store result in H register"  

11.  SHLD 4004H   : "Store I6-bit result in memory locations 4004H and 4005H" 

12.  HLT           : "Terminate program execution"  

1.  Source program 2:  

2.  LHLD 4000H  : Get first I6-bit number  

3.  XCHG   : Save first I6-bit number in DE  

4.  LHLD 4002H  : Get second I6-bit number in HL  

5.  DAD D   : Add DE and HL  

6.  SHLD 4004H  : Store I6-bit result in memory locations 4004H and 4005H.  

7.  HLT    : Terminate program execution  

NOTE:  In program 1, eight bit addition instructions are used (ADD and ADC) and 

addition is performed in two steps. First lower byte addition using ADD instruction and  



then higher byte addition using ADC instruction. In program 2, 16-bit addition 

instruction (DAD) is used.   

 

Add contents of two memory locations  

Statement: Add the contents of memory locations 40001H and 4001H and place the 

result  

in the memory locations 4002Hand 4003H.   

 Sample problem:  

 (4000H) = 7FH  

 (400lH)  = 89H  

  Result    = 7FH + 89H = lO8H  

 (4002H) = 08H  

 (4003H) = 0lH  

1.  Source program:   

2.  LXI H, 4000H   : "HL Points 4000H"  

3.  MOV A, M       : "Get first operand"  

4.  INX H           : "HL Points 4001H"  

5.  ADD M          : "Add second operand" 

6.  INX H           : "HL Points 4002H"  

7.  MOV M, A       : "Store the lower byte of result at 4002H"  

8.  MVIA, 00      : "Initialize higher byte result with 00H"  

9.  ADC A          : "Add carry in the high byte result"  

10.  INX H          : "HL Points 4003H"  

11.  MOV M, A       : "Store the higher byte of result at 4003H"  

12.  HLT            : "Terminate program execution"  

  

Subtract two 16-bit numbers  

Statement: Subtract the 16-bit number in memory locations 4002H and 4003H from the 6-bit 

number in memory locations 4000H and 4001H. The most significant eight bits to the two 

numbers are in memory locations 4001H and 4003H. Store the result in memory locations 

4004H and 4005H with the most significant byte in memory location 4005H.   

 Sample problem:  

 (4000H) = 19H  

 (400IH) = 6AH  



 (4004H) = I5H (4003H) = 5CH  

 Result    = 6A19H – 5C15H = OE04H  

 (4004H) = 04H  

 (4005H) = OEH  

1.  Source program:   

2.  LHLD 4000H   : "Get first 16-bit number in HL"  

3.  XCHG          : "Save first 16-bit number in DE"  

4.  LHLD 4002H   : "Get second 16-bit number in HL"  

5.  MOV A, E     : "Get lower byte of the first number"  

6.  SUB L         : "Subtract lower byte of the second number"  

7.  MOV L, A     : "Store the result in L register" 

8.  MOV A, D     : "Get higher byte of the first number"  

9.  SBB H         : "Subtract higher byte of second number with borrow"  

10.  MOV H, A     : "Store l6-bit result in memory locations 4004H and 4005H"  

11.  SHLD 4004H   : "Store l6-bit result in memory locations 4004H and 4005H"  

12.  HLT          : "Terminate program execution"  

  

Finding one’s complement of a number  

Statement: Find the l‟s complement of the number stored at memory location 4400H and 

store the complemented number at memory location 4300H.   

 Sample problem:  

 (4400H) = 55H  

 Result = (4300B) = AAH  

1.  Source program:  

2.  LDA 4400B  : "Get the number"  

3.  CMA         : "Complement number"  

4.  STA 4300H   : "Store the result"  

5.  HLT         : "Terminate program execution"  

  

Finding Two’s complement of a number  

Statement: Find the 2′s complement of the number stored at memory location 4200H and  

store the complemented number at memory location 4300H   

 Sample problem:  

 (4200H) = 55H  



 Result = (4300H) = AAH + 1 = ABH 

1.  Source program:  

2.  LDA 4200H   : "Get the number"  

3.  CMA          : "Complement the number"  

4.  ADI, 01 H    : "Add one in the number"  

5.  STA 4300H   : "Store the result"  

6.  HLT          : "Terminate program execution"  

  

Pack the unpacked BCD numbers  

Statement: Pack the two unpacked BCD numbers stored in memory locations 4200H and 

4201H and store result in memory location 4300H. Assume the least significant digit is stored 

at 4200H.   

 Sample problem:  

 (4200H) = 04  

 (4201H) = 09  

 Result = (4300H) = 94  

1.  Source program:   

2.  LDA 4201H    : "Get the Most significant BCD digit"  

3.  RLC  

4.  RLC  

5.  RLC  

6.  RLC           : "Adjust the position of the second digit (09 is changed to 90)"  

7.  ANI FOH      : "Make least significant BCD digit zero"  

8.  MOV C, A     : "store the partial result"  

9.  LDA 4200H    : "Get the lower BCD digit"  

10.  ADD C        : "Add lower BCD digit"  

11.  STA 4300H    : "Store the result"  

12.  HLT           : "Terminate program execution" 

Unpack a BCD number  

Statement:  Two digit BCD number is stored in memory location 4200H. Unpack the BCD 

number and store the two digits in memory locations 4300H and 4301H such that memory 

location 4300H will have lower BCD digit.   

 Sample problem:  

 (4200H) = 58  



 Result = (4300H) = 08 and  

      (4301H) = 05  

1.  Source program:   

2.  LDA 4200H   : "Get the packed BCD number"  

3.  ANI FOH     : "Mask lower nibble"  

4.  RRC  

5.  RRC  

6.  RRC  

7.  RRC          : "Adjust higher BCD digit as a lower digit"  

8.  STA 4301H   : "Store the partial result"  

9.  LDA 4200H   : "Get the original BCD number"  

10.  ANI OFH     : "Mask higher nibble"  

11.  STA 4201H   : "Store the result"  

12.  HLT          : "Terminate program execution"  

  

Execution format of instructions  

Statement: Read the program given below and state the contents of all registers after the 

execution of each instruction in sequence.   

1. Main program: 

2.  4000H     LXI SP, 27FFH  

3.  4003H     LXI H, 2000H  

4.  4006H     LXI B, 1020H  

5.  4009H     CALL SUB  

6.  400CH     HLT  

7.  Subroutine program:   

8.  4100H     SUB: PUSH B  

9.  4101H     PUSH H  

10.  4102H     LXI B, 4080H  

11.  4105H     LXI H, 4090H  

12.  4108H     SHLD 2200H  

13.  4109H     DAD B  

14.  410CH     POP H  

15.  410DH     POP B  

16.  410EH     RET  



  

Right shift, bit of data( 8 bit and 16 bit)  

Statement: Write a program to shift an eight bit data  four bits right. Assume data is in  

register C.   

 Sample problem:  

 (4200H) = 58 H 

 Result = (4300H) = 08 and (4301H) = 05  

1.     

2.  Source program 1:   

3.  MOV A, C  

4.  RAR  

5.  RAR 

6.  RAR  

7.  RAR  

8.  MOV C, A  

9.  HLT  

Statement: Write a program to shift a 16 bit data, 1 bit right. Assume that data is in BC 

register pair.   

1.  Source program 2  

2.  MOV A, B  

3.  RAR  

4.  MOV B, A  

5.  MOV A, C  

6.  RAR  

7.  MOV C, A  

8.  HLT 

 

 

 

 



Applications of Microprocessor  
Microprocessor are being used for numerous applications and the list of applications is 

becoming longer and longer. To give an idea of microprocessor applications few areas are 

given below.  

1.  Personal Computer  

2.  Numerical Control  

3.  Mobile Phones  

4.  Automobiles  

5.  Bending Machines  

6.  Medical Diagnostic Equipment  

7.  Automatic voice recognizing systems  

8.  Prosthetics  

9.  Traffic light Control  

10. Entertainment Games  

11. Digital Signal Processing  

12. Communication terminals  

13. Process Control  

14. Calculators  

15. Sophisticated Instruments  

16. Telecommunication Switching Systems  

17. Automatic Test Systems. 


