
f Chapter(3) Introduction to INTEL 
X-86 Family 

Probable marks : 4 

Scope of the syllabus :-

• - Introduction to advanced microprocessors 

• Introduction to X-86 family and study of major attributes of the X-86 farn.il 

processors. 

• Programming model of X-86 family of microprocessors. 

Q. 1 Draw a block diagram of 8086 and explain it. 

Ans.: .-------------- -------------- ----------
1) As shown in the block diagram, 

the 8086 C.P.U. is divided into 

two independent functional parts : 

1. Bus•Interface Unit (B.I.U.) 

2. Execution Unit (E.U.) 
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fPS Computer Science - II 3-2 Intro. to INTEL X-86 Family 

Q. 2 Explain in brief 8086 architecture. 

;\ns,: The 8086 C.P.U. is divided into two independent functional parts: 

I) Bus Interface Unit (B.I.U.) 

J. 

II) Execution Unit (E.U.) 

Bus Interface Unit (B.I.U.): 

The B.1.U. sends address, fetches .instruction from memory,_ reads data from 

ports/memo:y and writes data to ports/memory. In other word, B.I.U. handles transfer 

of data and address on buses for execution unit. It consists of following parts : 

(a) Queue: To speed-up execution of program, B.I.U. fetches 6 instruction bytes ahead 

of time from memory and stores them for E.U. in the FIFO register, called queue. 

(b) Segment registers : B.I.U. contains following 16-bit segment registers : 

i) Extra segment (E.S.) 

ii) Code segment (C.S.) 

iii) _ Stack segment (S.S.) 

iv) Data segment (D$.) 

These 16-bit segment registers are used to store 16-bit starting address of memory 

segment. 

(c) Instruction pointer (I.P.) : The code segm~nt (C.S.) register holds 16-bit starting 

address of segment, from which B.I.U. is fetching instruction code bytes. The IP 

register holds 16-bit address of next coc.i.e byte within code segment. 

II. Execution Unit (E.U.) : 

· Execution unit of 8086 tells B.1.U. where t.9 fetch instructions or data, decodes instruction 

and executes them. The following sections describe functional part ~f E.U.: 

(a) Flag register: Flag is a flip-flop, which indicate some condition. The 8086 has 16-bit 

flag register with 9-active flags. 

(b) General purpose registers: 8086 has 8 general purpose registers, labelled AH, AL, 

BH, BL, CH, CL, DH and DL. These registers can be used individually for 

temporary storage of 8-bit data. The AL register is also called as accumulator. 

These registers in certain pairs can be used as 16-bit registers. These pairs are AH 

and AL (AX), BH and BL (BX), CH and CL (CX), DH and DL (DX). 

(c) Stack pointer : The 8086 allows us to set 64KB of rnernqry as stack. The 16-bit 

starting address of stack is stored in stack pointer. , 

Q. 3 Explain any two microprocessors in X-86 family in brief. 

OR Explain the following microprocessors in Intel's X-86 family. (Oct. 04; March 18) 

Ans.: 

I) 8086: 

1) 8086 is a 16-bit microproce&sor, introduced by INTEL in 1978. 

2) It was designed to be used as C.P.U. in microcomputer system. It's A.LU., internal 

registers can work with 16 binary bits at a time. 
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3) 

4) 

5) 

~ 
8086 has 16-bit data bus and 20-bit address bus, so that it can address a ph , 

f2w ~~ 
memory o = 1048576 = 1 M Byte memory locations. 

The least significant 8 bits of address bus are passed on same eight lines as that 

data bus. This bus is known as multiplexed bus. 
01 

In 8086, words are stored in two consecutive bytes. If_ first b_Yte of ~ord has even 

address, then 8086 can read it in single operation. Else, it reqmres two operations, 

· 6) This processor supports multiplication and division operations. 

7) The 80186 is an improved version of 8086. In addition to 16-bit C.P.U., it has 

programmable peripheral·(I/O) devices integrated in same package. Instruction set 

o{ 80186 is superset of instruction set of 8086. 

II) 80286: 

· 1) 80286 is a 16-bit micrqprocessor, introduced in 1982. This advanced version of 8086 

is specially designed to be used as a C.P.U. in multiuser/multitasking operating 

systems. 

2) 80286 has 16-bit data bus and 24-bit address bus~ 

3) In 1984, IBM introduced PC/ AT (Personal Computer/ Advanced Technology) 

version of its PC using 80286. 

4) 286 was having real and protected modes of operation. In real mode, the processor 

can address only 1 Mbyte of memory, whereas in protected mode it can address 

16 Mbytes of memory. 

5) Another new feature was the ability to work upto 1 Gbyte of virtual memory and 

yet another feature was added hardware multitasking. 

6) The program written for 8086 can run on 80286, operating in its real address mode. 

III) 80386: w 
1) The INTEL's 80386 is a 32-bit microprocessor introduced in 1985. 

2) . 80386 is a logical extension of 80286. It is more highly pipelined. 

3) The instruction set of 80386 is a superset of other members of 8086 family. 

4) It has 32-bit data bus and 32-bit nonmultiplexed address bus. It can address a 

physical memory of 232 i.e.' 4 Gbytes. The 80386 memory management allows it to 

address 246 or 64 Tbytes. 

5) The 386 can be operated in one of the following memory management modes : 

i) Paged mode 

ii) Non-paged mode. 

6) When oper~ted in pa?ed rn?de, the 386 switches the paging tmit then after t~~ 

segment unit. T~e ?agmg umt allows memory pages of 4 kB each to be swapped 11 

and out from disk. In non-paged mode, memory management unit operates very 
similar to the 286. · 

7) Virtual addresses are represented with selected components and an offsel 

component as they are with 80286. 
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JV) 80486: 

1) 

2) 

3) 

4) 

5) 

Intel's 80486 is a 32-bit microprocessor. It was introduced in 1989. 

It has 32-bit address bus and 32-bit data b us. 

The 486 is basically a large integral circuit which contains a fast built-in, a math 

coprocessor, a memory management unit (M.M.U.), and ,~1-8 kbyt~~cache memory. 

80486 has DX and SX versions. 

All 486 processors have 32-bit data bus. SX version does not have on chip-numeric 

coprocessor. 

6) The 486 achieves its high speed operation from its faster clock speeds, internal pipe 

lined architecture and the use of reduced instruction set computing (RISC) to speed 

up the internal microcode. 

7) 486 also has 486 DX2 and 486 DX4 versions, with double and triple clock speed. 

V) Pentium or 80586 : OR 

Explain the main features of a pentium processor. (Mar.03, 2011, Oct.04) 

1) Pentium is a 64 bit microprocessor, introduced in 1993. 

2) It has 64 bit data bus and 32-bit address bus. The use of super scalar architecture 

incorporates a dual-pipe lined processor, which lets the pentium process more than 

one instruction per clock cycle. 

3) The addition both of data and code caches on chip is also a feature designed to 

improve processing speed. 

4) A new advanced computing technique used in pentium is called the branch 

prediction, the pentium makes an educated guess where the next _instruction 

following a conditional instruction will be. This prevents instruction cache from 

running dry during conditional instructions. 

5) The pentium has 64-bit data bus. This means that it can perform data transfers with 

an external device twice as fast as a proces~or with a 32 bit data bus. 

Q. 4 Compare 80486 and 80586. (Oct. 2011; l\farch 2019) 

Ans.: 
-

Sr. No. 80486 80586 (Pentium I) 

1. It is 32 bit Microprocessor. It is 64 bit microprocessor. 
'--

2. It's operating speed - 25 to 50 MHz It has 50 - 100 MHz operating speed . 

3. It has 3~_bytes cache memory. It has_ 8 ,kby.tes cache memory. 

--
4. It has external math co-processor. It has Internal math co-processor. -- 5. It was · evolved in 1989-SX and It was evolved in 1993. 

l991-DX version . -
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Q. 5 

Ans.: 

~ 
Compare any four attributes of 486 DX with Pentium Processor. tffifi@"'-

Attributes 80486 DX Pentium 

Data bus It is 32 bit microprocessor. It is 64 bit microprocessor. ----

Operating speed (MHz) Clock frequency 25-50. MHz Clock frequency 50 - 100 rnB--; 
Introduction date It was evolved in 1991. It was evolved in 1993. ---
Instruction Cache It has 32 bytes memory. It has 8 Kbytes memory. 

~ 

Q. 6 Compare any four attributes of 80386 & Pentium processor. (Oct. 12; March 191 

Ans.: 

Attribute 80386 Pentium -
(1) Data bus It is 32 bit microprocessor It is 64 bit microprocesso;-

(2) Instruction cache It has 16 byte cache memory It has 8 Kbyte cache -
(3) Data cache It's data cache is 256 bytes It's data cache is 8 Kbyte 

(4) Math co-processor It has external co-processor It has internal co-processor 

(5) Internal data word size Word size is 16 bit Word size is 32 bits 
.I. ,:'• • 

(6) Introduction data It was introd ~ced u{ 1985 Introduced in 1993 

(7) Operating speed in MHz 16-50MHz 50-lO0MHz 

Q. 7 List the advanced microprocessors 

attributes of any one of them. 
of INTEL X-86 family and mention three 

( 1 ~§ _ " lt•EN1D 
Ans.: List of INTEL X-86 microprocessors family: ;:::::=-_:::=-4 3~ !,,-- J~ 

• 8086 

• 80286 

• 80386 

• ,80486 

• INTEL PENTIUM 

• PENTIUMil 

• PENTIUM III 

• PENTIUM IV 

' ')(')(' 
-➔ L.t --"-J _"l ,l, 

4·- L1 \(, 

~ 
' -

I , 

' 

For writing attributes of anyone of above please refer Q. No. 3. 

Q. 8 Explain the advantages of the pentium processor with respect to the following 

features: 

1) Dual pipelining 2) On-chip caches 

3) Branch prediction 4) 64-bit data bus (Mar. 06, 10, 20, Oct. 08, 10, Jul t9l 

Ans.: 

1) Dua] pipelining : ., 

The use of super scalar architecture incorporates a dual-pipelining in pentium processor, 

which lets pentium to process more than one instruction per clo~k cycle and achieve a 

high level of performance. 

I ~ 
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On-chip caches: 2) 

Intro. to [\.,-m_ \.--&> f unuty 

3) 

4) 

Q.9 

The data and ccx:ie on-chip caches 'improves the processing speed oi the pentium 
processor. 

Branch prediction : MftiNm) 
i) The advantage of branch prediction is that, using it, the pentium makes ;m 

educated guess where the next instruction follo\ving a conditional instruction will 
be. 

ii) This prevents the instruction cache from running dry during conditional 
instruction. 

64-bit data bus : 

i) P~ntium has 64 bit data bus which allows higher speed of data transfer to it. 
ii) The data transfer speed of pentium is twice as fast as a processor with 32-bit data 

bus. 

Compare any four attributes of 80286 and Pentium microprocessor. OR 
State four differentiating features among any two X86 family micro.ressors. 

tfoBMiliN•i 1111•18E@tbl 
Ans.: 

Attributes 80286 Pentium 

Database It is a 16-bit microprocessor. It is a 64-bit microprocessor. 
-~ . -~~ -- r--

Address bus 
I 

\ Address bus is ,24-bit hence \ 
can acces~ memory. 

~ d~esf bus is 32-bit hence can 
cces~"gJ3_memory. _.., 

Operating speed (MHz) Clock frequencies 6 MHz Clock frequencies 
to20MHz. 50 MHz to 100 MHz. 

Memory management External Internal 
Math co-processor External Internal 

Q. 10 Compare any four attributes of _80286 and 80486 Processors. 

Ans.: 

(March ·2013; Julv 18) 

Attributes 80286 80486 

Data bus 16 bits. 32 bits 

Ad<;iress bus 24 bits 32 bit 

Operating speed 6-20MHz 25-S0MHz 
Physical memory address 16 Mbytes 4 G bytes 
Internal data word size 16 bits 32 bits 
Introduction data 1982 1989 

( U..P u~-"· . . Programmmg Model of X-86 Famtly j 

Q. 11 State any six advance features of X -86 Micropreocessor Family. 

Ans: Advance features of X-86 Microprocessor family are as follows : 
ttit1EC@1 

1) It is capable of performing various computing functions and making decisions to chan~e 
the sequence of program execution. 

2) It is very powerful computing device . 

• 
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6) The second group of registers is the segment group. This group consists of code 
segment, stack segment and four data segment registers. The data segment registers are 
DS, ES, FS and GS. These are 16-bit registers. These registers manage operation with 
external memory. Address computations and data movements are performed here. 

i):___Th_e_thir_._d_se_t-:o:--f:-r_egis=·:--:-te_r_s _co_ns_is_ts_o_f _Ins_tru_c_ti_o_n_P_o_in_t_e_r__:_(I_.P_ . .:_) _an_d_fl_a-=.g_r_egis=--·-t_e_r_. --:---;-

Q. 13 Draw neat labelled diagram and explain the :e_ros:!_amming_ model of 16-bitversion 
of X-86 family with register set. «•M•►l&fiiJmNJuujm@.mn,i:u 

AnS-: 

1) The 8088 and 8086 defines basic programming model for X-86 family. 
2) The 16-bit version for programming model is used in 16-bit microprocessors of X-86 

family i.e. in 8088, 8086 and 80286. 

3) The 16-bit version of programming model of X-86 family is shown in the following 
figure. 

General 
Purpose 
Registers 

AH 

15 
AX 

BX 
ex 
DX 

BH 

CH 

DH 

87 

SI 

DI 

BP 

· SP 

cs 
ss 

0 
AL 

BL 

CL 

DL 

Segment 
register 

\. 

DS 

ES } 

rn 

Accumulator 

Base Index 

Count 

Data 

Source index 

Destination index 

Base pointer 

Stack pointer 

Code segments , 

Stack segments 

Data segments 

Instruction pointer 

Flag register 

Program.ming model of 16-bit version of X-86 family 

4) As shown in above figure the programming model of 16-bit version of X-86 family 
consists of three register groups. 

5) The first group contains 8-general purpose registers called A, B, C, D, SI, DI, SP and BP 
registers. AL, BL, .... indicates lower bytes and AH, BH, .... indicates higher bytes. The 
full 16-bit registers are referred as AX, BX, CX and DX, where X stands for extended SI, 
DI, BP, SP registers are always treated as 16-bit regis ters. These are pointer registers 
because they are used to point locations within a segment. 
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