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11.1 Introduction

a

8086 Architecture

and instruction set.

In this chapter we will study features of 8086, detai

€ .« A microprocessor is a semiconductor chip that implements the
computer. The microprocessor works as a brain of a compu
= arithmetic and logic unit (ALU) and a control unit.

£ o The microprocessors are usually characterised

o  This central processing unit built into singlicﬁip is called as Microprocesso

central processor of a
ter. It consists of an

by speed, word length, architecture

R
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8086 microprocessor and pin configuration.

11.1.1 Comparison of 8085 and 8086

led architecture of H\TTEL'S'

_ Q. Give Comparison between 8085 and 8086.
& [Sr. No. | Parameterniic < o8l ot BUBB AL TR
p s L Size It is an 8 bit Microprocessor | It is 16 bit Microprocessor
2. Address Bus | Its address bus is of 16 bits Its address bus is of 20 bits
3. Memory | It can access upto 2' = It can access upto 2% =
65,536 bytes i.e. 64 Kbytes | 1,048,576 bytes ie. 1 MB of
' of memory | memory -
4. Instruction - | It does not have an It has a 6 byte instruction
Queue instruction queue. queue i
5. Pipelining It does not support It supports 2 stage pipelined
' pipelined architecture architecture.
6. | Multiprocessor | It does not have It supports multxproeeasmg .
Support multiprocessing support. It has compatibility with
: ‘ further processors like Intel
| ; : 80386, 80486 and Pentium.
7. |VOs It can address 2° = 256 /Os. | It can address 2'° = 65,536
V/Os. _
8. Coprocessor | It does not have coprocessor It has coprocessor interface.
Interface interface. Coprocessor 8087 can be
_ : . interfaced with 8086. :
9. Arithmetic Tt only supports integer and | It supports integer, decimal
support decimal arithmetic. | and ASCII arithmetic.
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i It does not have mstmctlon It supports instructions
10. 1
and Division ~ | that computes the | compute the multiplication
multiplication and division | and division OPemt“’“
operation.
11. | Checkspeed |Itoperateson3MHz, 5 - Itoperateson5MHz Swms o
- | MHz or 6 MHz. i.e. it or 10 MHz. i.e. it opera
operates on low clock speed. | high clock speed. =
12. | External It requires less external | It requires more extern
| . Hardware hardware. | hardware. :
13. | Operating It supports single operating | It supports two :
| modes I:m:rd::.'po | i operating modes : maximum
mode and minimum mode.
- 14. | Addressing It supports 5 addressing .. | It supports the addressing
modes modes. . | modes supported by '

: : micro or 8085. It also
supports some additional
addressing modes.

15. | Cost Its cost is low. Its cost is high.
16. | Multiplexed | It has very few multiplexed - | It has number of nmltiplexed
pins pins. ~ | pins than 8085.
/‘ 17. | Memory The memory spaces not The memory space is
, Segmentation | segmented. . | segmented. _

/ 18. |Interrupts | 8085 provides 8 software 8086 has 256 software
vectored interrupts and five | vectored interrupts and 2
hardware interrupts. hardware lnterrupts

11.2 Features of 8086

‘The features of a processor can be divided into
features, special features and m:scellaneous features.

11.2.1 Basic Features of 8086

t.hree broad groups viz. basic

e  Processor size i .
e Address bus size for memory .

It is a 16-bit processor. This implies that
(a) It has a 16-bit ALU that can perform 16-bit

o)

Speed of processor
Add.l'essbuasue forpo

opera
() It has 16-bit registers and internal dm bus. - I!'mul':‘mmﬂlsly

| . (0 Ithas 16-bit external data bus.
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: , addressing capacity of 8086 \
%df s memo"Y h . t . ."
iQ it address lines to access METOTY, NeTICE 1t can aceggg |
E )36 has 20bi 9% = 1MB memory locationg .
) e liee /O devices, hence it can accesg

4) It has 16-bit - M x29=64 x 1 K=64 K 0 10caﬁ°ns

: 11.'2.2: Special Features

Q. Explain how thrgughpu’r of 8086‘microprooessor is lﬂcr,eqsed.

S
o  8086isapipelined processor ¢ 8086 can'Operatem .

8086 uses memory banks . o 8086 uses memory se - I

o 1) 8086 is a pipelined processor

o It uses a two stage pipelining i.e. Fetch stage that pre-fetches up to 6 by, -

structions stores them in the queue and Execute stage that executeyy,
 instructions. [ ,
o Pipelining improves the performance of the processor i.e. the operationgy
; faster. ER
¥ 2) 8086 can operate in 2 modes. _ ;s -,'
Minimum mode » A system with only 1 processor i.e. 8086, ‘
b Maximum mode - A system with 8086 and other processors like 80870z
g Co-processor), 808910 Processor) or multiple 8086 processors

& 3) 8086 uses memory banks : | |

% ©  The 8086 uses 5 memory bankin system i.e. the entire data is not &
Sequentfi‘at_,lllymi{nBa “inmmy o% ly;[B but the memory is divided inb " '
0 each. . i
_\V miﬁie? locczlled Lower bank (or even bank, because it stores ﬂ’ed&f :

. . o~ E Ug’ I

tions j.e. 2-4...)&Higher Bank (or odd bank, bec# ¥

to 3 ] » I'

. stores the datq bytes at odd locationg ie L, 8,5..). (&

' i
n&ﬁ: of this jg 18t 16-bit data can be accessed in a single acots® |
4 8086 yge ey chip can store only 8-bit at a location '
s memory segmentation 2y 1
°  Alebi :

. 8, 5 ) o |
S5 1n an mstryct; " - ister call S

emg 100 or 8 16-bit address in a regis 'E

Using Th?ca%t:locl;i;:l :l;" 086 has 20 address lines, This is madi;:op"w :

. Omponengg SEventation that divides the memory S i
B memory divided ; ' al *

- I

; 6 ( '
i mto 16 segments of a capacity of 2 -
e o, S D e i S
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#ig, 11.3.1 : 8086 internal architecture
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. As i B - |
e shown in Fig. 11.3.1, the 8086 CPU is divided into two unita vis @ |
| \—l:‘/_T-he bus interfacing unit (BIU) s The execution unit (EU). ' |

=  of Qh eSiihtwo units are completely independent of each other and they share the work
a work division speeds up the processing and reduces the processing time.

Microproces . e
pr SOrs & |ntﬁfadng (MDU) 11-5 8086 Architecture ( ’ £

_ 'I'hls is called as pipelin J
The work of 8 PU is divided between BIU and EU in the following manner.
8086 CPU
: I
us Interfacing Unit (BIU) - Execution Unit (EU)
4 Tasks of BIU are : Tasks of EU are : |
o It sends out addresses. t - o It tells the BIU, from whem to fetch the | .
o It fetches instructions from memory instruction or data. i
o It reads data from memory and ports. e It decodes tha fetched instructions. I' ;
o It also writes data from memory and e Itexecutes the d_ecoded instructions. ;
pol'tS. g _ . . ' | !
o So BIU takes care of all the address ¢ EU takes care of performmg opemhons ’
and data transfers on the buses. ‘ on the data ,|
e Hence it is called the external world e EU is called as the executlon heart of ‘
interface of the processor the processor. l .
o It works in synchronous w1th machme o It works in aynchmnous w:th T-states ,: '

- cycles . ; |
11 4 The Execution Unit (EU) : -

function of EU is decoding and execution of the instru jln order to
carry out its tasks it has the following units :
. Arithmetic Logic Unit (ALU) o Flag Register.

o General Purpose Registers. e Control Unit .
Decoder e Pointer and Index Registers

11.4.1 Arlthmetlc Logic Unit (ALU)
The ALU in the EU is a 16 bit unit ie. it can- perform 16-bit operation |

gimultaneously.
It is capable of performing,a variety of arithmetic and logic operations such as add,

subtract, AND, OR, NOT, EX-OR, increment, decrement, shiﬂ etc.




