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Unit II : Assembly Language Programming of 8086 

Instruction formats, addressing modes, instruction set, assembly language programming, ALP tools- editor, 

assembler, linker, locator, debugger, emulator.  

8086 based multiprocessor systems Interconnection topologies, coprocessors 8087 NDP, I/O processors 8089 

IOP, bus arbitration and control, lightly and tightly coupled systems. 

------------------------------------------------------------------------------------------------------------------------------------------------- 

 

Addressing Modes: The addressing modes are specifying the method of data access. It is indicating the flow 

of instruction execution and also the size of machine code. Depending on the type device communication, 

different addressing modes can be used. 

 

(i) Immediate Addressing Mode: In this addressing mode the source operand is the data which can be 

stored into the destination operand. 

e.g., MOV AX , 0140H  ; after execution of this instruction AX=0140H 

 

(ii)  Direct Addressing Mode: One of the operand in the instruction is the address of the memory location 

from/to which the can read/write into the specified register. 

 e.g., MOV BH, [0100H] ; after execution of this instruction the content of the memory location 

pointed by memory location whose offset address is 0100H is copied 

into BH register. 

 

(iii) Register Addressing Mode: Both the operand in this mode of address are the register of equal size. 

 e.g. MOV AL,CL ; after execution of this instruction the content of CL is copied into AL 

      

(iv) Register Indirect Addressing Mode: The source or the destination operand register is holding the address 

of the memory location from/to which the data can be read/written into destination or source operand. 

The offset address is in either BX, SI or DI registers. 

e.g., MOV [BX],DL ; after execution of this instruction the content of the memory location 

pointer by the offset address which is stored in BX register is copied into 

DL register. 

(v) Indexed Addressing Mode: In this addressing mode the offset address is in the index register SI or DI. It 

one of the special case of register indirect addressing mode. 

        e.g., MOV BX , [SI] ;  MOV [DI] , AX 

 

(vi) Register Relative Addressing Mode: In this mode the required data location address is formed by adding 

an 8-bit or 16-bit displacement with the content of the register specified in the instruction. BX,BP,SI and 

DI are used. 

 e.g., MOV AX, 30H[BX] 

 

(vii) Based Indexed Addressing Mode: The effective address of the data is formed, by adding content of base 

register to the content of an index register. The default segment register is DS. 

       e.g., MOV AX, [BX][SI] 

 

(viii) Relative Based Indexed Addressing Mode: The effective address of the data is formed, by adding an 8-

bit or 16-bit displacement with the sum of contents of base register to the content of an index register in 

a default segment register. 

 e.g., MOV AX, 30H [BX][SI] 
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Addressing Modes for Control Transfer Instruction: 

(ix) Intrasegment Direct Mode: The address to which the control is to be transferred lies in the same segment 

in which the control transfer instruction lies. The value of the address is the immediate data in the 

instruction. If it is 8-bit displacement then called as short jump and if it 16-bit then called as long jump. 

 e.g., JMP Label   ; were label is the 8-bit or 16-bit displacement 

 

(x) Intrasegment Indirect Mode: The address to which the control is to be transferred lies in the same 

segment in which the control transfer instruction lies. The value of the address is passed indirectly 

through base registers. 

 e.g., JMP [BX]   ; were BX is holding the displacement 

 

(xi) Intersegment Direct Mode: The address to which the control is to be transferred is in a different segment. 

It is branching from one code segment to another code segment. The destination address are specified in 

the instruction directly. 

 e.g., JMP 5000H : 3000H   ; were effective address 3000H in segment address 5000H. 

 

(xii) Intersegment Direct Mode: The address to which the control is to be transferred is in a different 

segment. It is branching from one code segment to another code segment and its address is passed 

indirectly. 

      e.g., JMP [2000H]   ; were four memory block contain the address as IP(LSB), IP(MSB), CS(LSB) and CS(MSB) 

                                       sequentially. 

 

Instruction Set: 

 

The 8086 instruction sets are classified into 8 main categories. 

(i) Data Transfer Instructions 

(ii) Arithmetic & Logical Instructions 

(iii) Branch Instructions 

(iv) Loop Instructions 

(v) Machine Control Instructions 

(vi) Flag Manipulation Instructions 

(vii) Shift & Rotate Instructions 

(viii) String Instructions 

(i) Data Transfer Instructions 

These instructions are used to transfer data from some source to a destination. Some of the instruction 

is used to copy the data. Following are the instruction under this class of instruction set.  

(MOV, PUSH, POP, XCHG, XLAT, IN, OUT, LEA, LDS, LES, LAHF, SAHF, PUSHF, POPF). 

The most commonly used instruction set is discussed below. 

 

MOV: Copies a word or a byte of data from source to a destination. Direct loading of the segment 

registers with immediate data is not permitted.  

e.g., MOV AX,BX ; MOV AH,08H ; MOV AH,[SI] ; MOV [0300H],BX ; MOV DS,CX ; 

 

PUSH: It pushes the content of the specified register/memory location on to the stack. The stack pointer 

is decremented by 2, after each execution of this instruction. 

e.g., PUSH AX ; PUSH DS ; PUSH [0400H], PUSHF 
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POP: It loads the specified register / memory location with the contents of the memory location pointed 

by current stack segment and stack pointer. The stack pointer is incremented by 2. 

e.g., POP AX; POP DS, POP [0400H], POPF 

 

XCHG: It exchanges the content of specified source and destination operands. 

e.g., XCHG [0400H], AX; XCHG BX,AX 

 

XLAT: Translate byte using look-up table. 

 

Input & Output port transfer instructions. 

IN: Copy a byte or word from specified port to an accumulator (AL or AX) 

e.g., IN AX, 06H; IN AX,DX 

 

OUT: Copy a byte or word from accumulator (AL or AX) to a specified port 

e.g., OUT 06H, AL; OUT DX, AX 

 

LAHF: Load AH with the low byte of the flag register 

SAHF: Store content of AH register to low byte of flag register. 

 

 

(ii) Arithmetic & Logical Instructions 

The instructions which are used to perform arithmetic and logical operations are grouped into this 

category. Following are the instruction under this class of instruction set. 

(ADD ,  ADC, SUB, SBB, INC, DEC, NEG, CMP, MUL, IMUL, DIV, AAA, AAS, AAM, AAD, DAA, DAS, AND, OR, 

NOT, XOR, TEST, ) 

The most commonly used instruction set is discussed below. 

 

ADD (Addition) : It is used add two 8-bit or 16-bit numbers. The source and destination operands may 

be any register or memory location. Both operands should not be the memory location. The segment 

registers cannot be used for addition operation. All the condition flag bits are affected. 

e.g., ADD AX, 0140H ;  ADD BX, CX ;  ADD [2040H],AX ; ADD [0300H], 0100H 

 

ADC (Add with Carry) : It is used add two 8-bit or 16-bit numbers along with carry bit. The rest of the 

rules are as applicable to ADD instruction. All the condition flag bits are affected. 

e.g., ADC AX, 0140H ;  ADC BX, CX ;  ADC [2040H],AX ; ADC [0300H], 0100H 

 

SUB (Subtraction) : It is used subtract the 8-bit/16-bit source operand from destination operand. The 

source and destination operands may be any register or memory location. Both operands should not be 

the memory location. The segment registers cannot be used for subtraction operation. All the condition 

flag bits are affected. 

e.g., SUB AX, 0140H ;  SUB BX, CX ;  SUB [2040H],AX ; SUB [0300H], 0100H 

 

SBB (Subtract with Borrow): It is used subtract the 8-bit/16-bit source operand and the borrow bit (CF) 

from destination operand. Subtraction with borrow is subtraction of 1 from result obtained from SUB. 

Both operands should not be the memory location. The segment registers cannot be used for 

subtraction operation. All the condition flag bits are affected. 

e.g., SBB AX, 0140H ;  SBB BX, CX ;  SBB [2040H],AX ; SBB [0300H], 0100H 
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INC (Increment): The content of the specified operand is incremented by 1. The conditional flag bits are 

affected except CF.  

e.g., INC AX ; INC [BX] ; INC [5000H] 

 

DEC (Decrement): This instruction decrements the content of the specified operand by 1. The 

conditional flag bits are affected except CF.  

e.g., DEC AX ; DEC [BX] ; DEC [5000H] 

 

CMP (Compare) : It compares the two numbers. The source operand is compared with the destination 

operand . The source operand is subtracted from the destination operand but the result is not stored. 

The flag bits are affected depending on the result. 

e.g., CMP AX, 0200H ; CMP [5000H], 0200H 

 

MUL (Unsigned Multiplication): It multiplies an unsigned byte with the content of AL and the result is 

stored in AX. The 16-bit number is multiplied with the content of AX and stored in DX and AX. Immediate 

operand is not allowed in this instruction.  

e.g., MUL BH  ; AX  ← AL   BH  

        MUL CX   ; DX  AX  ← AX   CX  

 

DIV (Unsigned Division): It performs the unsigned division operation. It divides an unsigned 32-bit 

number by 16-bit or 8-bit operand. The dividend must be in AX for 16-bit operation and divisor may be 

specified from any of the addressing mode except immediate addressing mode. The result is in 

AL(quotient) and the remainder will be in AH. For 32-bit operation the higher word should be in DX and 

lower in AX. The divisor may be specified from any of the addressing mode except immediate mode. The 

quotient will be in AX and remainder will be in DX. 

e.g., DIV BH  ; AL  ← AX  / BH      ,  AL – quotient  , AH -- remainder  

        DIV CX   ; AX  ← DX AX) / (CX)  , AX – quotient , DX -- remainder 

 

Logical Instructions 

 

AND : Logical AND : It is performs the AND operation on every bit of the destination and source operand. The 

source may any register or immediate data and destination may register or memory location. The result is 

stored in the destination operand. 

e.g.,  AND AX, 0008H  ;  AND AX, BX 

 

OR : Logical OR : It is performs the OR operation on every bit of the destination and source operand. The 

source may any register or immediate data and destination may register or memory location. The result is 

stored in the destination operand. 

e.g.,  OR AX, 0008H  ;  OR AX, BX 

 

NOT : Logical Invert : This instruction complements the contents of an operand register or a memory 

location, bit by bit. 

e.g.,  NOT AX   ;  NOT [5000H] 

 

XOR : Logical Exclusive OR: It is performs the XOR operation on every bit of the destination and source 

operand. The source may any register or immediate data and destination may register or memory location. 

The result is stored in the destination operand. 

e.g.,  XOR AX, 0008H  ;  XOR AX, BX 
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(iii) Branch Instructions: 

These set of instructions are used to transfer the flow of execution of program to a new address 

specified in the instruction. The new values of the CS & IP registers are updated with address to which 

the control has to be transferred. The branch instructions are classified into two types  

(a) Unconditional Branch Instructions  (b) Conditional Branch Instructions 

 

JMP: Unconditional Jump 

This instruction unconditionally transfers the control of execution to the specified address using an 8-bit 

or 16-bit displacement. No Flags are affected by this instruction. 

 

Conditional Branch Instructions 

JZ/JE Label     ;T a sfe  e e utio  o t ol to add ess La el , if )F= . 
JNZ/JNE Label    ; T a sfe  e e utio  o t ol to add ess La el , if )F=  

JS Label     ;T a sfe  e e utio  o t ol to add ess La el , if “F= . 
JNS Label  ;T a sfe  e e utio  o t ol to add ess La el , if “F= . 
JO Label   ;T a sfe  e e utio  o t ol to add ess La el , if OF= . 
JNO Label  ;T a sfe  e e utio  o t ol to add ess La el , if OF=0. 

JNP Label  ;T a sfe  e e utio  o t ol to add ess La el , if PF= . 
JP Label   ;T a sfe  e e utio  o t ol to add ess La el , if PF= . 
JB Label   ;T a sfe  e e utio  o t ol to add ess La el , if CF= . 
JNB Label  ;Transfer e e utio  o t ol to add ess La el , if CF= . 

 

(iv) Loop Instructions: 

These set of instructions are used to execute the part of the program to be repeated from the specified 

address. There are two types of loop instructions used (i) unconditional & (ii) Conditional 

 

LOOP Label : LOOP Unconditionally 

This instruction repeats some of the instructions from the specified address. At each iteration, content 

of CX register is decremented automatically, if the value of CX is not zero then it repeats. 

 

Example:  MOV CX, 0004H 

MOV BX, 7526H 

Label 1 MOV AX, CODE 

OR BX, AX 

LOOP Label 1 

 

Conditional Branch Instructions 

LOOPZ / LOOPE Label   ; It repeats the set of instruction from the specified label if ZF = 1 and CX = 0 

LOOPNZ / LOOPNE Label   ; It repeats the set of instruction from the specified label if ZF = 0  

 

(v) Machine Control instructions 

These instructions control the bus usage and execution of instructions. 

  WAIT – Wait for Test input pin to go low. 

HLT – Halt the process. 

NOP – No operation. 
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ESC – Escape to external device like NDP 

LOCK – Bus lock instruction prefix. 

 

(vi) Flag Manipulation Instructions 

The flag bits of 8086 can be modified to control the functioning of processor. Following are the 

instructions used to modify. 

CLC – Clear Carry Flag. 

CMC – Complement Carry Flag. 

STC – Set Carry Flag. 

CLD – Clear Direction Flag. 

STD – Set Direction Flag. 

CLI – Clear Interrupt Flag. 

STI – Set Interrupt Flag. 

 

(vii) Shift and Rotate Instructions  

 

SAL/SHL : SAL / SHL destination, count. 

SAL (Shift Arithmetic Left) and SHL(Shift Logical Left)  are two mnemonics for the same instruction. It shifts 

ea h it i  the spe ified desti atio  to the left a d  is sto ed at the a ated it L“B positio . The M“B it 
is shifted into the carry flag. The no. of shift is specified by the count value.  

e.g.,  SHL BX     ;   SAL AX, CL    ; default alue of ou t is  a d if CL egiste  is e tio ed the  it o tai  the 
count value. 

 

SHR : SHR destination, count 

It shifts each bit in the specified desti atio  to the ight a d  is sto ed at the a ated it M“B positio . 
The LSB bit is shifted into the carry flag. The no. of shift is specified by the count value.  

e.g.,  “H‘ BX     ;   “H‘ AX, CL    ; default alue of ou t is  a d if CL egiste  is mentioned then it contain the 

count value. 

 

SAR : SAR destination, count 

It shifts each bit in the specified destination to the right and  the vacated bit is stored with old MSB bit itself 

(MSB position). The LSB bit is shifted into the carry flag. The no. of shift is specified by the count value.  

e.g.,  “A‘ BX     ;   “A‘ AX, CL    ; default alue of ou t is  a d if CL egiste  is e tio ed the  it o tai  the 
count value. 

 

ROL Instruction : ROL destination, count 

This instruction rotates all bits in a specified byte or word to the left some number of bit positions. MSB is 

placed as a new LSB and a new CF. 

e.g.,  ROL CX, 1    ;   MOV CL, 03H  ; ROL BL, CL 

 

ROR Instruction : ROR destination, count 

This instruction rotates all bits in a specified byte or word to the right some number of bit positions. LSB is 

placed as a new MSB and a new CF. 

e.g.,  ROR CX, 1  ;   MOV CL, 03H   ;   ROR BL, CL 

 

RCL Instruction : RCL destination, count 

This instruction rotates all bits in a specified byte or word some number of bit positions to the left along with 

the carry flag. MSB is placed as a new carry and previous carry is place as new LSB. 
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e.g.,  RCL CX, 1  ;   MOV CL, 04H  ;  RCL AL, CL 

RCR Instruction : RCR destination, count 

This instruction rotates all bits in a specified byte or word some number of bit positions to the right along 

with the carry flag. LSB is placed as a new carry and previous carry is place as new MSB. 

e.g.,  RCR CX, 1  ;     MOV CL, 04H   ;  RCR AL, CL 

 

ROR Instruction : ROR destination, count 

This instruction rotates all bits in a specified byte or word to the right some number of bit positions. LSB is 

placed as a new MSB and a new CF.  

e.g.,   ROR CX, 1   ;    MOV CL, 03H     ;    ROR BL, CL 

 

RCL Instruction : RCL destination, count 

This instruction rotates all bits in a specified byte or word some number of bit positions to the left along with 

the carry flag. MSB is placed as a new carry and previous  carry is place as new LSB.  

e.g.,  RCL CX, 1     ;    MOV CL, 04H     ;     RCL AL, CL 

 

RCR Instruction : RCR destination, count 

This instruction rotates all bits in a specified byte or word some number of bit  positions to the right along 

with the carry flag. LSB is placed as a new carry and previous carry is place as new MSB. 

e.g.,   RCR CX, 1     ;     MOV CL, 04H    ;   RCR AL, CL 

 

(viii) String Manipulation Instructions 

String is a collection of characters stored in the consecutive memory locations. This data is represented 

in its ASCII equivalent of character. The 8086 has a set of instructions which can be used to manipulate 

the string. In these instructions two parameters are required, starting and end address of the string and 

length of the string. The register CX hold the length of the string and it is decremented after every byte 

of operation. The pointer register which holds the starting address of the string is incremented or 

decremented depending on the direction flag (DF). If the byte string operation is used, then the index 

registers are updated by one. If the word string operation is used, then the index registers are updated 

by two. 

 

Assembly Language Programming : 

       There are 3 different ways of writing the program by using high level language, assembly language and 

machine language. The microprocessor or microcontroller is programmed using machine language 

programming. The main advantage of machine language programming is that the memory control is directly 

in the hands of the programmer. The disadvantages are tedious to write and communicate in machine 

language. The assembly language programming is simpler as compared to the machine language 

programming. The instruction mnemonics are directly written in the assembly language programs. These 

programs are more readable by other programmers. There are some tools used to convert these assembly 

language programs into machine codes.  

 

(i) Assembler : It is a program used to convert an assembly language program into the machine code. It 

decides the address of each label and assigns the value to each of the variables, then forms the machine 

code. It also find the syntax error and not the logical errors. There are two assemblers used, Microsoft Macro 

Assembler (MASM) and Turbo Assembler (TSAM). 

(ii) Linker : The DOS linking program LINK.EXE links the different object modules of a source program and 

function library to generate an integrated source program. The input to the linker is the .OBJ file that contains 

the object modules of the source program. It performs the three tasks 
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 Searches the program to find library routines used by program 

 Determines the memory locations that code from each module will occupy and relocates its 

instructions by adjusting absolute references 

 Resolves references among files 

 

(iii)Loader : The loader is a part of the operating system and places codes into the memory after reading the 

.e e  file. This step is e essa  e ause the a aila le memory addresses may not start from 0x0000, and 

binary codes have to be loaded at the different addresses during the run. The loader finds the appropriate 

start address. 

 

Interconnection Topologies: Microprocessor needs to be connected with memory to form a workable 

processing system. In multiprocessing system single bus is used to interconnect. The bus may further be 

shared single I/O port or a multiport memory. In both the case the memory serves the following purposes. 

 It acts as a storage for instruction and data for each processor. 

 It acts as a temporary storage during data transfer between the processors. 

 It stores the common instructions or data for all the processors. 

Based on the modes of communication the interconnection topologies are classified as: 

(i) Shared bus architecture (ii) Multiport memory architecture (iii) Linked Input / Output configuration (iv) Bus 

window technique (v) Crossbar Switching. 

 
(i) Shared Bus Architecture : In this architecture the common memory is partitioned into local memory for 

different processors as shown in Fig.2.3. At a time only one processor performs a bus cycle to communicate 

with memory. Additional hardware is required for controlling the access of the bus by different processors. 

(ii)Multiport Memory Configuration: The multiport memory element is used, which allows both the processor 

P1 and P2 to access at a time. In addition to this each processor is having local memory as shown in Fig.2.4. 

Each of the processors uses its local memory for execution of its individual task. The common data shared 

by more than one processor is stored in multiport memory. 

 

Memory 

P1 P2 

Fig. 2.3 : Shared Bus 

Memory 

P1 P2 

M1 M2 

Fig.2.4 : Multiport Memory 
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(iii) Linked Input / Output configuration: This utilises I/O devices to communicate with other system. The 

parallel I/O or serial I/O may be used to establish communications with other processors as shown in Fig.2.5. 

The direct access of common data stored in local system memory is not possible in this case. 

(iv)Bus Window Technique: The bus window is a 

memory space of a processor that is mapped to other 

processor and vice versa as shown in Fig.2.6 . The bus 

window is the portion of memory that both processor 

can address. For a given prespecified address zone, 

the bus requests of one processor are treated as the 

bus requests of the other processor.  

 

(v) Crossbar Switching: It is an extension of the 

concept of shared memory for a number of 

processors as shown in the Fig.2.7. In this 

topology, more than one processor can have 

access to the memory at a time if there are no 

conflicts. 

        

  

Coprocessors 8087 NDP: The multiprocessor system includes CPU and the coprocessors. The coprocessor in 

the multiprocessor system increases the processing complexity and performance. The numeric coprocessor 

8087 is a coprocessor designed to work with 8086. It is 40 pin IC available in 5 MHz, 8 MHz and 10 MHz 

operating frequency. Since the 8087 coprocessor offers additional processing features along with 8086, 

microprocessor 8086 fetch the opcode and identify the instructions of 8087. Once the 8086 identify, it allots 

to 8087 for further execution. The 8087 adds 68 new instruction to the instruction set of 8086.  

 

Internal Architecture of 8087: The internal architecture of 8087 is divided into two sections, the Control Unit 

(CU) and the Numeric Execution Unit (NEU) as shown in the Fig.2.8 below. The numeric execution unit 

executes all the coprocessor instructions. The control unit receives and decodes instructions. The read, write 

memory operands and execution of 8087 control instructions is also through the control unit. The two units 

NEU and CU may work asynchronously. 

M1 

M2 

M3 

P1 P2 P3 

Fig.2.7 : Crossbar Switching 

Fig.2.6 : Bus Window 

Fig.2.5 : Linked Input / Output 

P1 

M1 

P2 

M2 

IO 1 IO 2 

P1 

M1 

Bus 

Window 

M2 

P2 
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Control Unit (CU): The control unit of numeric coprocessor establish communication between the CPU and 

memory with the coprocessor. It also controls the coprocessor internal execution. The coprocessors internally 

maintain the operands queue whose length is adjusted based on the type processor by the CU. The 8087 uses 

the QS0 and QS1 pins to identify the instructions fetched by CPU. Once it identifies the ESCAPE code, the CU 

triggers the execution of the numeric processor instruction in 8087. Based on the type of instruction the CU 

sends the request to read data from memory. The CPU intern generates the dummy read cycle and the data is 

read into the coprocessor 8087. After completion of the execution of instruction, the CU gets the control of 

the bus by the CPU to write the data into memory. 

Numeric Execution Unit (NEU): This unit executes all the arithmetic, logical, transcendental and data transfer 

instructions. The internal data bus has 68-bit fraction, 15-bit exponent and one sign bit, total of 84-bit data 

bus. During the execution of the instruction the following task are carried out by NEU: 

 8087 pulls up BUSY signal which is connected to TEST signal of 8086 until the completion of the instruction 

of the instruction. 

 8086 waits until the TEST signal goes low. 

 The microcode control unit generates the control signals required for the execution. 
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Fig.2.8 : Numeric Coprocessor 8087 Architecture 
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 The programmable shifter which shifts the operands during execution of FMUL and FDIV instruction. 

 The data bus interface connects the internal data bus of 8087 with the CPU. 

 

Register Set of 8087: The 8087 has eight 80-bit registers, which can be used either as a stack or a set of 

general purpose register. If they are used as stack, then it is operated from the top of the register, otherwise 

they may be used with appropriate designation in the instruction. The 80-bits are divided into 3 fields, sign bit 

(1-bit), exponent (15-bits) and significand (64-bits). Every register has 2-bit TAG field to indicate the status of 

the content of the register as shown in Fig.2.9 below. These registers can be addressed implicitly of explicitly 

i  the i st u tio . A  i te al status egiste  field, TOP  is used to add ess a  o e of  the eight registers 

implicitly as shown in Fig. below.  
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TAG VALUES 

00 – Valid    10 – Special 

01 – Zero     11 - Empty 

Fig.2.9 : Tag Word of 8087 
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I/O Processors 8089:  

 

 

 
 

 
 

In the microprocessor based system, it is 

connected with number of peripheral 

devices. These peripheral devices may 

offer the specific additional features. The 

CPU initialises the peripheral devices and 

keep track of their operations. Thus the 

maintenance of these peripheral devices 

consumes microprocessor time. An IO 

processor is used to increase the CPU 

throughput, which takes care of all the 

system IO operations. The IO processor is 

initialised by the host CPU and then IO 

processor establish communication with 

the host using its interrupt service and 

keep track of its operation. 

The basic block diagram of IO handled by 

CPU and IO handled by IO processor is as 

shown in the Fig.2.10 & Fig. 2.11. 8089 is 

an IO processor, designed to work with 

8086 microprocessor and its family of 

processor. It communicates with the host 

CPU using memory table, which contains 

the details of the task to be executed. 

These tables are prepared by the host 

CPU and the task is allot to the IOP. The 

IOP reads the memory table once the 

CPU interrupts the IOP and executes the 

instruction written for 8089 known as 

channel program. IOP 8089 fetch and 

executes its instruction on its own. After 

completion of the task, it interrupts the 

CPU or maintains a busy flag in the 

memory based table, which is periodical 

tested. 

The 8089 may be operated in tightly 

coupled or loosely coupled 

configurations. If it shares the system bus 

and memory with the host CPU then it is 

in tightly coupled configuration. If the IOP 

has its own local bus and communicates 

with host using bus arbiter and controller, 

then it is in loosely coupled configuration. 

The IOP 8089 uses only 16 bit address 

line and thus capable of addressing 

64Kbytes of IO space. 
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Fig.2.11  : I/O Handled by IO Processor 
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Fig. 2.10 : I/O Handled by a CPU 
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IO Processor 8089 Architecture:  The basic internal architecture of 8089 IO processor is as shown in the 

Fig.2.12 below. It has two internal IO channels which can be programmed independently. The common ALU is 

shared between the two channels. The control unit derives the control signal is also shared between the two 

channels. The IOP has the following internal features: 

 The Channel Control Pointer (CCP) which is loaded with 20-bit address of the memory table for the 

channel. 

 The address of memory table for channel 2 is calculated by adding 8 to the content of CCP(Channel 1 

address) 

 A task is allotted to IOP by preparing the memory table in the memory by the host CPU which contains the 

details of the task. It then asserts the Channel Attention signal (CA) along the channel selection signal SEL. 

 The SEL line is connected with A0 line of the host CPU, so that two consecutive addresses are assigned to 

the two channels. 

 The two channels are identical in their organisation, each of the channel has two sets of registers namely 

20-bit pointer registers and 16-bit general purpose data registers.  

 Each of the pointer register except PP has TAG bit which indicates whether 20-bit or lower 16-bit register 

content to be used as the pointer to address the memory. 

 The internal 8-bit register program status word indicates the current channel status. It is not accessible 

directly, but can be modified using channel commands. 

`  
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Fig.2.12 : Basic Architecture of 8089 IO Processor 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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