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Understanding the Intel
8086 microprocessor is
crucial for anyone
studying computer
architecture or embedded
systems. This article
provides a comprehensive
resource for those seeking
to test and solidify their
knowledge through a
series of objective
guestions and answers,
covering key aspects like
8086 architecture,
instruction set,
memory addressing
modes, and interrupts.
We'll delve into these
crucial areas, providing
explanations to enhance
your understanding. This
guide is designed to be a
valuable study aid,
supplementing textbooks
and lectures. We will also
explore practical
applications and
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troubleshooting strategies
related to this
foundational 16-bit
processor.

Introduction to
the 8086
Microprocessor

The Intel 8086, a 16-bit
microprocessor, played a
pivotal role in the
evolution of computing.
Launched in 1978, it
represented a significant
advancement over its
predecessors, paving the
way for more powerful
and complex systems.
Mastering the 8086's
inner workings is essential
for a solid foundation in
computer architecture.
This article aims to help
you achieve that mastery
through carefully crafted
objective questions and
detailed answers,
covering various aspects
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of its functionality. We'll
focus on solidifying your
comprehension of its core
features and operations.

8086
Architecture:
Registers and
Segmentation

Understanding the 8086's
architecture is
fundamental. The
processor utilizes a
segmented memory
model, dividing memory
into segments of 64KB
each. This segmentation
is managed using several
crucial registers.

Objective Question 1:
What are the general-
purpose registers in the
8086 architecture and
their typical uses?

Answer: The 8086
possesses four 16-bit
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general-purpose registers:
AX (Accumulator), BX
(Base), CX (Count), and
DX (Data). AX is
frequently used in
arithmetic and logical
operations. BX often
serves as a base address
pointer. CX is used for
loop counters, and DX is
employed for 1/0
operations and as an
extension of AX during
multiplication and
division. Each of these can
also be accessed as
separate 8-bit registers
(AH, AL, BH, BL, CH, CL,
DH, DL).

Objective Question 2:
Explain the role of
segment registers in the
8086's memory
addressing.

Answer: The 8086 uses
segment registers (CS,
DS, ES, SS) to define the
starting address of a
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memory segment. These
registers, when combined
with an offset address,
allow access to a larger
memory space than would
be possible with a single
16-bit address. For
example, the physical
address is calculated as:
Physical Address =
(Segment Register * 16) +
Offset Address. CS (Code
Segment) points to the
current instruction
segment, DS (Data
Segment) to the data
segment, ES (Extra
Segment) to an extra data
segment, and SS (Stack
Segment) to the stack
segment. Understanding
this segmented
architecture is vital for
comprehending 8086
memory management.

8086
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Instruction Set
and Addressing
Modes

The 8086 instruction set
encompasses a wide
variety of instructions for
data manipulation,
program control, and I/O
operations. Different
addressing modes allow
flexible access to data in
memory.

Objective Question 3:
Describe the different
addressing modes used in
the 8086.

Answer: The 8086
employs several
addressing modes,
including:

e Immediate
Addressing: The
operand is included
directly within the
instruction.
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e Register
Addressing: The
operand is located in
a CPU reqister.

e Direct Addressing:
The operand's
memory address is
specified directly in
the instruction.

¢ Register Indirect
Addressing: The
operand's address is
held in a register.

e Base-Index
Addressing: The
operand's address is
calculated using a
base register and an
index register.

e Based Indexed
with displacement
Addressing:
Combines base,
index and a
displacement value
to calculate the
operand address.

Understanding these
modes is crucial for
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efficient programming.

Objective Question 4:
What are the different
types of instructions found
in the 8086 instruction
set?

Answer: The 8086
instruction set includes
data transfer instructions
(MQOV, PUSH, POP),
arithmetic instructions
(ADD, SuB, MUL, DIV),
logical instructions (AND,
OR, XOR), bit
manipulation instructions
(SHL, SHR), jump
instructions (JMP, JZ, INZ),
call and return
instructions (CALL, RET),
and input/output
instructions (IN, OUT).
Each instruction performs
a specific operation,
contributing to the overall
functionality of the
processor.
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Interrupts and
1/0 Handling in
the 8086

The 8086 handles
interrupts and 1/0
operations through
dedicated mechanisms.

Objective Question 5:
Explain the interrupt
mechanism in the 8086.

Answer: The 8086 uses
interrupts to handle
asynchronous events.
When an interrupt occurs,
the processor saves its
current state and jumps to
a specific memory
location (interrupt vector)
containing the address of
the interrupt service
routine (ISR). After the ISR
completes, the processor
restores its state and
resumes execution.
Interrupts can be
hardware-triggered (e.qg.,
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by external devices) or
software-triggered (e.g.,
using the INT instruction).

Practical
Applications
and
Troubleshootin

9

The 8086, although older,
still finds applications in
embedded systems and
legacy systems requiring
high reliability and low
power consumption.
Troubleshooting often
involves examining
memory addresses,
registers, and flags to
identify the source of
errors.

Conclusion

This comprehensive guide
has explored key aspects
of the 8086

Microprocessor 8086 Objective Questions
Answers

11



Microprocessor 8086 Objective
Questions Answers

microprocessor through a
series of objective
questions and answers.
Understanding the
architecture, instruction
set, addressing modes,
and interrupt handling is
critical for anyone working
with this foundational
processor or delving into
more advanced computer
architecture concepts. The
examples provided should
help solidify your grasp of
these complex topics.
Further study,
supplemented with
practical exercises and
simulations, will enhance
your skills and knowledge
of the 8086.

FAQ

Q1l: What is the
difference between
real mode and
protected mode in the
8086?
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Al: The 8086 primarily
operates in real mode,
where memory is
segmented as described
above, and the processor
directly accesses memory.
Protected mode,
introduced in later 80x86
processors, offers
enhanced memory
management, protection,
and multitasking
capabilities.

Q2: How does the 8086
handle arithmetic
overflows?

A2: The 8086 uses the
overflow flag (OF) to
indicate an arithmetic
overflow. If an arithmetic
operation produces a
result that exceeds the
capacity of the destination
register, the OF flag is set.
This allows the
programmer to handle
overflow conditions
appropriately.
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Q3: What are the
differences between
the 8086 and its
successors (e.g.,
80286, 80386)?

A3: Successors to the
8086 introduced features
like protected mode,
larger address spaces (32-
bit addressing in the
80386), enhanced
instruction sets, and
improved performance.
The 8086's 16-bit
architecture and
segmented memory
model are significantly
different from the later
processors' 32-bit and 64-
bit architectures.

Q4: How can | simulate
or emulate an 8086
processor?

A4: Several emulators and
simulators are available,
allowing you to run 8086
code and debug it.
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Popular choices include
EMU8086 and various
software packages within
IDEs that support
assembly language
programming.

Q5: What are some
common programming
languages used with
the 80867

A5: Assembly language is
the most common and
offers direct control over
the 8086 hardware. High-
level languages like C can
also be used with
appropriate compilers that
generate 8086-compatible
code.

Q6: What are some
real-world examples of
systems that used the
8086 microprocessor?

A6: The IBM PC and its
early clones extensively
used the 8086,
establishing it as a
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cornerstone of the
personal computer
revolution. Many
embedded systems and
industrial control
applications also utilized
its capabilities.

Q7: How does the 8086
handle different data
types (bytes, words,
etc.)?

A7: The 8086 can directly
manipulate bytes (8 bits)
and words (16 bits).
Instructions specify the
data type, and the
processor handles the
appropriate operations.

Q8: What resources are
available for further
learning about the
8086?

A8: Numerous textbooks
on computer architecture
and assembly language
programming cover the
8086 extensively. Online
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tutorials, documentation,
and emulator resources
are also readily available.

Decoding the
8086: A Deep
Dive into
Microprocessor
Objective
Questions and
Answers

The venerable x86
ancestor remains a
cornerstone of computer
architecture
understanding. While
modern processors boast
exponentially improved
performance and
capabilities, grasping the
fundamentals of the 8086
is essential for anyone
aiming for a career in
computer science,
electrical engineering, or
related fields. This article
Microprocessor 8086 Objective Questions
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serves as a
comprehensive guide,
exploring key concepts
through a series of
objective questions and
their detailed, explanatory
answers, providing a
strong foundation for
understanding more
complex processor
architectures.

### Addressing Modes
and Memory
Management: A
Foundation in the 8086

One of the most difficult
aspects of the 8086 for
novices is its diverse
addressing modes. Let's
tackle this head-on with
some examples:

Question 1: What are the
main addressing modes of
the 8086, and provide a
brief explanation of each.

Answer 1: The 8086 uses
several key addressing
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modes:

e Immediate
Addressing: The
operand is explicitly
included in the
instruction itself.
Example: "MOV AX,
10H . Here, "10H" is
the immediate value
loaded into the "AX"
register.

e Register
Addressing: The
operand is located in
a register . Example:
"ADD AX, BX'. The
content of "BX" is
added to "AX".

e Direct Addressing:
The operand's
memory address is
directly specified
within the
instruction. Example:
"MOV AX, [1000H]".
The data at memory
location "1000H" is
moved to "AX".
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e Register Indirect
Addressing: The
operand's memory
address is held
within a register.
Example: "MOV AX,
[BX]". The content of
the memory location
pointed to by "BX" is
loaded into "AX".

e Based Indexed
Addressing: The
operand's address is
calculated by
summing the
content of a base
register and an
index register,
optionally with a
offset . This enables
dynamic memory
access. Example:
"MOV AX,
[BX+SI+10H] .

Question 2: Explain the
concept of segmentation
in the 8086 and its
significance in memory
management.

Microprocessor 8086 Objective Questions
Answers

20



Microprocessor 8086 Objective
Questions Answers

Answer 2: Segmentation
is a essential aspect of
8086 memory
management. It segments
memory into logical
segments of up to 64KB
each. Each segment has a
base address and a limit .
This enables the
processor to access an
increased address space
than would be possible
with a single 16-bit
address. A real address is
calculated by adding the
segment address (shifted
left by 4 bits) and the
offset address. This
approach offers flexibility
in program organization
and memory allocation.

### Instruction Set
Architecture: The Heart of
the 8086

The 8086's instruction set
architecture is extensive ,
covering a range of
operations from data
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transfer and arithmetic to
logical operations and
control flow.

Question 3: Differentiate
between data transfer
instructions and
arithmetic instructions in
the 8086, giving concrete
examples.

Answer 3: Data transfer
instructions move data
between registers,
memory locations, and
the arithmetic logic unit .
Examples include "MOV",
"PUSH", "POP’, and
"XCHG". Arithmetic
instructions perform
numerical operations.
Examples include "ADD",
"SUBY, "MUL’, "DIV’,
"INC’, and 'DEC".

Question 4: Explain the
function of flags in the
8086 and how they
impact program
execution.
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Answer 4: The 8086 has
a collection of flags that
reflect the status of the
arithmetic logic unit after
an operation. These flags,
such as the carry flag
(CF), zero flag (ZF), sign
flag (SF), and overflow
flag (OF), are used for
conditional branching and
decision-making within
programs. For example,
the "JZ" (jump if zero)
instruction checks the ZF
flag, and jumps to a
different part of the
program if the flag is set.

### Practical
Applications and Ongoing
Learning

Understanding the 8086
isn't just an intellectual
exercise. It provides a
robust foundation for:

e Understanding
Modern
Architectures: The

Microprocessor 8086 Objective Questions
Answers

23



Microprocessor 8086 Objective
Questions Answers

8086's concepts -
segmentation,
addressing modes,
instruction sets -
form the basis for
understanding
advanced
processors.

e Embedded
Systems: Many
legacy embedded
systems still use
8086-based
microcontrollers.

e Reverse
Engineering:
Analyzing outdated
software and
hardware frequently
requires
understanding with
the 8086.

e Debugging Skills:
Troubleshooting low-
level code and
hardware issues
often requires
intimate knowledge
of the processor's
operation.
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By mastering the
concepts outlined above
and practicing with
numerous objective
questions, you can build a
comprehensive
understanding of the
8086, establishing the
groundwork for a
successful career in the
dynamic world of
computing.

### Frequently Asked
Questions (FAQs)

Q1l: What is the
difference between a
segment and an offset?

Al: A segment is a 64KB
block of memory,
identified by a 16-bit
segment address. An
offset is a 16-bit address
within that segment. The
combination of segment
and offset creates the
actual memory address.

Q2: What are
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interrupts in the 8086?

A2: Interrupts are signals
that cause the 8086 to
temporarily pause its
current execution and
handle a specific event,
such as a hardware
request or software
exception.

Q3: How does the 8086
handle input/output
(1/0)?

A3: The 8086 uses
memory-mapped I/O or
I/O-mapped I/0. Memory-
mapped I/0 treats I/O
devices as memory
locations, while I/O-
mapped I/O uses special
instructions to access I/O
devices.

Q4: What are some
good resources for
advanced learning
about the 80867?

A4: Numerous online
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resources, textbooks, and
tutorials cover the 8086 in
detail. Searching for
"8086 programming
tutorial" or "8086
architecture" will yield
many useful results. Also,
exploring classic
computer documentation
can provide invaluable
insights .

https://backpackingmatt.c
om/pub/5408D4E/052033

100926/PAGE/clayton__of
electrotherapy.pdf
https://backpackingmatt.c
om/science/ob/71101B77
83260910/ITUNE/sage_ 5
0-hr__user__manual.pdf
https://backpackingmatt.c
om/journal/6C1386L/0520
33100926/EPDF/internatio
nal-farmall__manuals.pdf
https://backpackingmatt.c
om/ppt/R269X88/100926/
TEXT/filsafat-ilmu-
sebuah__pengantar_popul
er__jujun-
s_suriasumantri.pdf

Microprocessor 8086 Objective Questions
Answers

27


https://backpackingmatt.com/edu/582U8O4885/243U2O2/BOOK/clayton-of-electrotherapy.pdf
https://backpackingmatt.com/edu/582U8O4885/243U2O2/BOOK/clayton-of-electrotherapy.pdf
https://backpackingmatt.com/edu/582U8O4885/243U2O2/BOOK/clayton-of-electrotherapy.pdf
https://backpackingmatt.com/edu/582U8O4885/243U2O2/BOOK/clayton-of-electrotherapy.pdf
https://backpackingmatt.com/journal/100926/1A68003V33/TXT/sage_50__hr__user-manual.pdf
https://backpackingmatt.com/journal/100926/1A68003V33/TXT/sage_50__hr__user-manual.pdf
https://backpackingmatt.com/journal/100926/1A68003V33/TXT/sage_50__hr__user-manual.pdf
https://backpackingmatt.com/journal/100926/1A68003V33/TXT/sage_50__hr__user-manual.pdf
https://backpackingmatt.com/ppt/V49W270/052033100926/MD/international__farmall-manuals.pdf
https://backpackingmatt.com/ppt/V49W270/052033100926/MD/international__farmall-manuals.pdf
https://backpackingmatt.com/ppt/V49W270/052033100926/MD/international__farmall-manuals.pdf
https://backpackingmatt.com/ppt/V49W270/052033100926/MD/international__farmall-manuals.pdf
https://backpackingmatt.com/pub/ia/5A800I1849260910/PPT/filsafat-ilmu_sebuah__pengantar__populer_jujun__s_suriasumantri.pdf
https://backpackingmatt.com/pub/ia/5A800I1849260910/PPT/filsafat-ilmu_sebuah__pengantar__populer_jujun__s_suriasumantri.pdf
https://backpackingmatt.com/pub/ia/5A800I1849260910/PPT/filsafat-ilmu_sebuah__pengantar__populer_jujun__s_suriasumantri.pdf
https://backpackingmatt.com/pub/ia/5A800I1849260910/PPT/filsafat-ilmu_sebuah__pengantar__populer_jujun__s_suriasumantri.pdf
https://backpackingmatt.com/pub/ia/5A800I1849260910/PPT/filsafat-ilmu_sebuah__pengantar__populer_jujun__s_suriasumantri.pdf
https://backpackingmatt.com/pub/ia/5A800I1849260910/PPT/filsafat-ilmu_sebuah__pengantar__populer_jujun__s_suriasumantri.pdf

Microprocessor 8086 Objective
Questions Answers

https://backpackingmatt.c
om/course/F64120U/1009
26/EBOOK/mat_271-asu-
solutions__manual.pdf
https://backpackingmatt.c
om/book/nk/76N56054K72
60910/PPT/electrical__safe
ty-
in__respiratory_therapy i
_basic_electrical__circuitry

.pdf
https://backpackingmatt.c
om/ebook/18760VY/10092
6/PUB/howard__anton__cal
culus__ 7th__edition-
solution_manual__free.pdf
https://backpackingmatt.c
om/text/052033/U954904
L28/EPDF/pain__pain_go_a
way.pdf
https://backpackingmatt.c
om/ppt/3785BN9/100926/

EPUB/accounting_theory
6th__edition_godfrey.pdf
https://backpackingmatt.c
om/pub/hs/2678SH2/TXT/t
he-

wisdom_of _wolves natur
es__way_to__organization
al__successrevised.pdf

Microprocessor 8086 Objective Questions
Answers

28



https://backpackingmatt.com/course/U73248I/052033100926/CHAPTER/mat_271-asu_solutions__manual.pdf
https://backpackingmatt.com/course/U73248I/052033100926/CHAPTER/mat_271-asu_solutions__manual.pdf
https://backpackingmatt.com/course/U73248I/052033100926/CHAPTER/mat_271-asu_solutions__manual.pdf
https://backpackingmatt.com/course/U73248I/052033100926/CHAPTER/mat_271-asu_solutions__manual.pdf
https://backpackingmatt.com/short/si102609/92S1I58568052033/BOOK/electrical__safety-in__respiratory__therapy-i-basic_electrical-circuitry.pdf
https://backpackingmatt.com/short/si102609/92S1I58568052033/BOOK/electrical__safety-in__respiratory__therapy-i-basic_electrical-circuitry.pdf
https://backpackingmatt.com/short/si102609/92S1I58568052033/BOOK/electrical__safety-in__respiratory__therapy-i-basic_electrical-circuitry.pdf
https://backpackingmatt.com/short/si102609/92S1I58568052033/BOOK/electrical__safety-in__respiratory__therapy-i-basic_electrical-circuitry.pdf
https://backpackingmatt.com/short/si102609/92S1I58568052033/BOOK/electrical__safety-in__respiratory__therapy-i-basic_electrical-circuitry.pdf
https://backpackingmatt.com/short/si102609/92S1I58568052033/BOOK/electrical__safety-in__respiratory__therapy-i-basic_electrical-circuitry.pdf
https://backpackingmatt.com/short/si102609/92S1I58568052033/BOOK/electrical__safety-in__respiratory__therapy-i-basic_electrical-circuitry.pdf
https://backpackingmatt.com/journal/052033/7N645954H4/RTF/howard-anton-calculus_7th-edition_solution__manual-free.pdf
https://backpackingmatt.com/journal/052033/7N645954H4/RTF/howard-anton-calculus_7th-edition_solution__manual-free.pdf
https://backpackingmatt.com/journal/052033/7N645954H4/RTF/howard-anton-calculus_7th-edition_solution__manual-free.pdf
https://backpackingmatt.com/journal/052033/7N645954H4/RTF/howard-anton-calculus_7th-edition_solution__manual-free.pdf
https://backpackingmatt.com/journal/052033/7N645954H4/RTF/howard-anton-calculus_7th-edition_solution__manual-free.pdf
https://backpackingmatt.com/pdf/71251KA/052033100926/EPDF/pain_pain-go-away.pdf
https://backpackingmatt.com/pdf/71251KA/052033100926/EPDF/pain_pain-go-away.pdf
https://backpackingmatt.com/pdf/71251KA/052033100926/EPDF/pain_pain-go-away.pdf
https://backpackingmatt.com/pdf/71251KA/052033100926/EPDF/pain_pain-go-away.pdf
https://backpackingmatt.com/edu/mv/5M55V05462260910/EPUB/accounting-theory__6th__edition-godfrey.pdf
https://backpackingmatt.com/edu/mv/5M55V05462260910/EPUB/accounting-theory__6th__edition-godfrey.pdf
https://backpackingmatt.com/edu/mv/5M55V05462260910/EPUB/accounting-theory__6th__edition-godfrey.pdf
https://backpackingmatt.com/edu/mv/5M55V05462260910/EPUB/accounting-theory__6th__edition-godfrey.pdf
https://backpackingmatt.com/doc/tg102609/8627T22G29052033/ITUNE/the_wisdom__of__wolves__natures-way_to-organizational__successrevised.pdf
https://backpackingmatt.com/doc/tg102609/8627T22G29052033/ITUNE/the_wisdom__of__wolves__natures-way_to-organizational__successrevised.pdf
https://backpackingmatt.com/doc/tg102609/8627T22G29052033/ITUNE/the_wisdom__of__wolves__natures-way_to-organizational__successrevised.pdf
https://backpackingmatt.com/doc/tg102609/8627T22G29052033/ITUNE/the_wisdom__of__wolves__natures-way_to-organizational__successrevised.pdf
https://backpackingmatt.com/doc/tg102609/8627T22G29052033/ITUNE/the_wisdom__of__wolves__natures-way_to-organizational__successrevised.pdf
https://backpackingmatt.com/doc/tg102609/8627T22G29052033/ITUNE/the_wisdom__of__wolves__natures-way_to-organizational__successrevised.pdf

