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. The microprocessor is a programmable integrated device that hﬁ
computing and decision-making capability similar to that of central
processing unit (CPU).

2. A microprocessor is designed to perform anthmetlc and loglc operations
that make use of small number-holding areas called registers.

3. Typical microprocessor operations include adding, subtracting, comparing
two numbers and fetching numbers from one area to another.

4, A microprocessor typically serves as a central processing unit
microprocessor in a computer system.

#

Memory

Input
Output

Microprocessor

I

: .‘: hﬂ't‘l.‘

1* generation (1971-1973) :
1. Intel corporation introduced the ﬁrst mi
1971. The 4004 evolved from adevelc

a ca]suhtorchlp set.
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Microprocessor 1-3C ¢ chem
~4)
2 Soon after the 4004 appeared in the commereial markey th
other microprocessors were introduced. These were the Rovck,:e“ . )
International PPS-4, the Intel 8-bit 8008, and the Nﬂtionen -1 | B VR e T
al

Semiconductor 16-bit IMP-16, m

1-4 C (CS-Sem-4)

3 The microprocessors introduced between 1971 and 1973 way, A BOB5 microprocessor :
first-generation system. They were designed using the PMog L. The 8085 CPU is the most popular CPU amengst all the 8-bit CPUs
e Smchoolagy: 2. The 8085 CPU houses an on-chip clock generator and provides
B. rme"ﬁwnws'lws“ good performance utilizing an optimum set of registers and
L After 1973, second-generation microprocessors such as Motoro| r‘easnna"ﬂly pf,w‘erf'\fl ALU. L ‘
8800 and 6309, Intel 8085, and Zilog Z80 evolved. 3 3. The major limitation of this 8-bit microprocessors are limited

memory addressing capacity, slow speed of exceution, fimited

2  These processors were fabricated using the NMOS (n-type Mog, number of scratchpad registers and non-availability of compiler

technalogy. 3 instruction set and addressing modes.
C. 37 generation (1979-1980) : B. B086 microprocessor :

1 After 1978, the third-generation microprocessors were introduced 1. The first 16-bit CPU from Intel was a result of the designer's
These processors are 16 bits wide and include typical pl’ﬂcesso]-s. efforts to produce more powerful and efficient computing machine.
ik s Det /80186 / 80286 and Motorala 68000 / 68010. 9. The 8086 contains a set of 16-bit general purpose registers,

2 Receatly, Intel utilized the HMOS technology to fabricate th supports a 16-bit ALU, a rich instruction set and provides
B0B5A. 2 segmented memory addressing scheme.
D. 4* generation (1980-1995) : 3. Theintroduction of a set of segment registers for addrf!ssing the
1L In - . i segmented memory in 8086 was indeed a major step in the process
B0 Ssh-sehaAOR uternoreasars evolved. Intsl of evaluation.
in - a1
pm;e:::ic ;nt';li;szt ';:;Bmer(!lal 32-bit microprocessor, the 4 The major limitation in 8086 was that it did not have the memory
by Tntel, . This processor was eventually discontinued management and protection capabilities.

2. Since 1985, more 32-bit mi : C. B0286 microprocessor: ‘

These include Motorola's Mlccrgggg%e:l;%r;;;}e P ibmmduced, 1. 80286 was the first CPU to possess the ability of memory

3. These processors fabricated and Intel 80386. management, privilege and protection.

’ are fabricated using the low-power versi ; S sons aximu!

the HMOS technology called the HCMOS § Bien, of 2. However, the B0286 CPU.had a limitation on the maximum
4. Recently, Motorola has : segment size supported by it.

o " rola 1 & A ;
instruction set computerlrtrqduced a 32-bit .RISC ‘_Red'}‘fed 3. Another limitation of 80286 was that, once 1t was switched o
instruction set called the MCB%TJ(? processor with a simplified protected mode, it was difficult to get it back Lo real mode.

E. 5% generation (1995 onwards) : ' 4 The only way of reverting it to the real mode was to reset the
L From 1995 to until now thi _ system.

s generation has been bringing out

D. 80386 microprocessor:
-speed processors that make use of 5%

high-performance and high

64bit processors. 3 L 80386 was the first 32-bit CPU from Intel.
2. Such processors i i ' y ment capability of 80386 was enhanced to
Froces’:;ors. s include Pentium, Celeron, Dual and Quad core . 4 ﬁ:p‘:;“:?:smm::ﬁm? p@E‘ﬂ'pﬂ and four levels of protection.
3. The fifth generation mi ; - in 80386 was enhanced and this could
m 550, 3. The maximum segment size in
,/ specifications, 16roprocessors represent advancement in be :nlarSe\;s 4GB.

4  The 80386 along with its math coprocessor 50387 provided a high
speed environment.

E.  B0486 microprocessor:
1 The 80486 was designed with an integrated math COPTOCessor.

- Explain various types of microprocessor.,

e e ——
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3. Also for the first t:lme, an 8kB four. way set associati
data cache was introduced in 80486.

4. Afive stage instruction pipeline was also introduced.
F. Pentium microprocessor :
1. It has a super scalar, super pipelined architecture.

2. It has two integer pipelines U and V, where each Ofne
pipeline.

3. It has an on-chip floating point unit, which has increased ¢
floating point performance.

4. Pentium-ITis the next version of Pentium. j

5. Itincorporates all features of Pentium-Pro and it has a large cache,

6. Pentium-IIT has been developed on 0.25 microtechnology . m
includes over 9.5 million transistors.

operatmn of its components.
Answer I
A, General architecture :

1. Microprocessor architecture defines suitable placement of its various

functional blocks in the form of required circuitry for efficient flow
of data and result from one block to another. '

2. The general purpose architecture of microprocessor is shown i in
Fig. 1.4.1.

L Reglster ]

Eua;a'q'_—}' I Reglster |
General purpose
] Reglster

Instruction |~
“E‘C'-‘H decoder -

g ) :.'::.' ' gl

_-"Reglster —
Address bus <G=—] g cial pu r "“%

Control bus <G=—H
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9. General purpose register : _
i, Inthe microprocessor, there are 8-bit gener:

or as a 16-bit register pairs, when used in reg

ii. These are used for both storing data as well as the address.

8. Special purpose register:

i.  This consists of accumulator, Program Counter (PC), Staﬁ o
Pointer (SP) and status flag register. -

ii. These registers are used for some specific applications
designated by the manufacturers. '

4. Instruction decoder : This receives the contents of instruction
register and develops control signals that enable data paths =
necessary to execute the instruction. ’ :

5. Timing and control unit :

This unit controls and synchronizes all the operations inside

and outside the microprocessor. |
The timing and control signals are derived from the master ' |

L

clock.
The control unit also accepts the control signals generated by

the other devices associated with microprocessor system.

6. Addressbus: |
This is used for transmitting address information.

5 The address bus will normally contain 16-bits to provide for
addressing and addressing capability of up to 64 kB of memory.

7. Control bus : This comprises of various signal lines used for
carrying synchronization signals. The microprocessor uses such

lines for providing timing signals.
d architecture of microprocessor.

L

5. | Discuss Harvar

A Har\:ard architecture : i
1 Harvard architecture uses separate memories for prog

-daat:with their independent address and data hmsss

Because of two different atrem-_gf data :

' need to have any time division Mt
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4 Mer. thu dnta bua may have different

idths of
This allows the optimal bus width
:::as for fast execution of the instruction.

B. Example:

1 MCS-51 family of microcontrollers by Intel has Ha s
architecture because there are different memfory agg:c:
program and data anc separate (internal) buses 1ot €SS an(
data.

9 PIC microcontrollers by microchip use H

Data
Data

Memory

m ,'I il > ¢
t‘hem ind ac

arvard architecture.

Address

CPU

| Program

L Memory

S Address '
Fig. 1.5.1. Harvard architecture.

’Qpi.ﬂ. | Explain Princeton architecture of microprocessor.

A Princeton architecture :

1. In Princeton or Von-Neumann architecture, programs and data
share the same memory space.

2. Fig. 1.6.1 shows the Princeton architecture that allow storing or
modifying the programs easily.

3. However, the code storage may not be optimal and requires multipl .-;;I

fetches to form the instruction.

4. Program and data fetches are done using time division multiplexir
which affect its performance.

B. Example : Microcontroller usin
g the Princet
88RCH microcontroller. on architecture is Motoro
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data from one reglster to anoth

er register, from the
register, and from the register to the memory without me !
the content. et

_ Addressing modes in 8085 is classified into 5 groups :
1. Immediate addressing mode

9. Register addressing mode

3 Direct addressing mode

4 Indirect addressing mode

6. Implied addressing mode

Addressing modes in 8086 is classified into 8 groups:
Immediate addressing mode

Register addressing mode

Direct addressing mode

Register indirect addressing mode
Based addressing mode

Indexed addressing mode

Based-index addressing mode

Based indexed with displacement mode

. terrupt and give the interrupt m

© N O T N

| Define i
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| oﬁntemptsinm:
. Divide by Zero Interrupt (Type 0)

3. Single Step Interrupt (Type 1)

4. Software Interrupts (Type 0-255)
-' 5. Non Maskable Interrupt (Type 2)
| 6

Maskable Interrupt (INTR).

A Data transfer schemes :

1. In 8085 microprocessor based systems several input and outpuf
devices are connected. The data transfer may take place betwee
microprocessor and memory, microprocessor and I/O devices ang
memory & I/0 devices.

2. The main problems arise due to mismatch of the speed of the I/C
devices and the speed of microprocessor or memory. To overce n.-fg'
this problem of speed mismatch between the microprocessor a
I/O devices data transfer schemes of 8085 microprocessor is us :: i,

B. Types : The data transfer schemes of 8085 microprocessor wel I
l categorised depending upon the capabilities of I/O devices for accep ing

l serial or parallel data.
Data transfer scheme !
| | ¥ |
Parallel data Serial data

'. Programmed 1/0 Interrupt driven /O Direct ;"k:“:'
]‘ I access
i L | .

Synchronous Single interrupt Multi interrupt

line

Agynchronous line
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9 sﬁm‘lnrly. in serial reception of data, the micropr
stream of 8-bit one by one which are thanwnvem to
word using serial-to-parallel converter,

b. Parallel data transfer scheme :

1. Parallel data transfer scheme is faster than serial VO transfer in
parallel data transfer 8-bit data is send all together with 8
wires.

2 In8085 microprocessor mainly three types of parallel data transfer
scheme are observed. Those are

L Programmed I/O Data Transfer
. Interrupt Driven I/O Data Transfer
iii. Direct Memory Access (DMA) Data Transfer,

3. The 8085 microprocessor is a parallel device. That means it transf

eight bits of data simultaneously over eight data lines {paréﬂﬂm
mode).

4. However in many situations, the
impractical or impossible.

5. For example, parallel data communication over a long dlstm
becomes very expensive, Similarly, parallel data comm

not possible with devices such as CRT terminal or Caﬂsette

parallel I/O mode is either

Inﬂrnctmn : An instruction is a binary pattern designed t
specific function. The list of entire instructions is called

set. The instruction set determines what function the r N
can perfurm

B. The following notations are used in the descrig
' tions : .

R = 8085 8-bit registers (B, C, D, E, H, L)
M =Memory register (location) pomtadw
B = Register source
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1-11 C (C8-Sepy,
—

- i _ : ; 1-12 C (CS-8
P-iirrnp_r_"‘_,"f_’:fﬂ{_ P s be classiﬁcd into the followmgmk R
‘—‘—’" 5 instruction get can NI
C. The 30:.}ie~: : S "

:-'at"l;:,m transfer tcoP}') m'Sth":z :hu ollowing six operations . ;}‘
1. These instructions IIM Cal -
Load 8-bit pumber 1n & rel{l-‘f i :
Load 16-bit pumber in 8 register pair o
Copy from register to register. ti}:
Copy between register and memory. :
Copy between /O and accumulator. -
Copy between registers and stack memory. :
9. Instructions : ]
MVIR, 8-bit MOV R, R,
LXIR , 16-bit OUT 8-bit
IN 8-bit LDA 16-bit ok
STA 16-bit LDAX Rp
STAXR, MOV R, M
MOVM, R
ii. Arithmetic instructions : The frequently used dithnetit L
operations are : !
Add, Subtract, Increment (add 1), Decrement (subtract 1) Que 1
ABDE ADI 8-bit
suies op Name
SUI 8-bit SUMM ame
INRR INRM
DCR R DCR M Inc:
INX RF DCX R o
3. Logical and bit manipulation instructions : These instructions A

include the following operations :
AND, OR, XOR, compare, rotate bits

ANA R ANT 8-hit
ANA M ORA R
ORI 8-bit ORAM
XRAR XRI 8-bit
XRAM CMPR
CP1 8-bit

4. Branchinginstructions:

The following i !
program sequence nginstructions change the
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JC 16:bit
CALL 16-bit

-
1 eoulinlbﬂwﬂnnl -Theremanum“ : e
with data transfer among the register, the stack ¢ _
jons and interrupt operations of 8085 MP which are kepy
ﬂm group. They are: ept in
PUSH, POP
\ EL DI .
¢ Machine control instructions : These mstructmns affect the
¥ operahon of the processor.

OR -
Name the different types of buses used in Microprocessor family.
Explain the need to demultiplex the bus AD_-AD, with neat dmgmlll.

A CPU (Central processing unit) : _

1. Its purpose is to fetch binary coded instruction from
decodes the fetched signal and generates the control signal re

to execute the instructions.

2. It executes instructions, controls and directs the
ALU (Arithmetic and logic Unit) for processing, arrar
and directs the data to the output device.

3. Itisresponsible for directing the flow of instructio
control signals. pd
4. It contains the necessary lo#tw .

generate the signals
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1-13.C (C8.5,
5 — Sy

Microprocessor — L
t wmmunical ion path oy, . It + (O8.
B. System Buses : E}'::r:;:":::m word at a time. The syﬁl:\,r:hleh 114 CCBRe) s
information is b orms- B“" 2. In executi BTN N "—‘:
consisis of three types 3 lhu-“ l;nu‘:t:::l\,;n-’:;mﬂmn' during the earlier part of the cycle,
i DataBus: bus during the | £d a8 the low order address bus and as the data
A type of bus that is used to transfer data from memory # the later eycle,
1 AW : is called Data Bus. Ay
CPU ani MO device 10 memory is € !
2  Databusisthe hidirectional bus €., it can communicate iy ¢,
" wavs, but in one direction at a time. S :{1
3 It handlesthe sransfer of data and instructions. s o
4 It carries data {Operands) to and from the CPU and memqy, o AD] :'i;'.!
as required Microprocessor ADﬂ
S Jtisalsousedto transfer data between memory and VO devigeg \———an,
Jduring input output operations. AD;
i AddressBus: ;.1;‘,
1 A type of bus that is used to carry the address (not data) ig .D‘D
called Address Bus.
3 Jicarries address between memory and CPU (central processing
unit! and between memory and IO devices.
2 Anaddress is defined as a label, symbol, or other set of characters :
\ssed to designate a location or register where information is Yo
store. Fig. 1.11.1.
4 Before data or instructions can be written into or rea dlfron 3. Hota.rever, {he lower order address islost after the ﬁr.sl l:lo":k._period.
= by the CPU or IO sections, an a NSt This addr:&:ls needs to be latched and used for identifying the
transmitted to memory over the address bus. l,;mmm: : r:;& R D — AD. i ded to b
5 . - x 4. o achieve this, the data bus AD, = ¢ . is neede: to be
5 The number of lines on the bus determines the number of demultiplexed. Fig. 1.11.1 shows the use of latch and ALE signal
. addressable memory elements. to demultiplex the bus.
iii. Control Bus : ‘/A____‘
1. Control Bus is a type of bus that carries control instructions to QueTdR] What is timer? Give e Fegtierncl
run operates hardware. ———'\
I Answer
2 ‘I‘hg Control Bus is used by the CPU (central processing unit)
to direct and monitor the actions of the other functional areas A Thmers . \
of thie computer. 1. Atimeris aspecialized type of clfl;ck which is usedd:: a\:ﬁ::m
X g - : e s i LA that counts from zero upwar
3 1[; l-]:rrus:f:tma:ammlﬁd a v?rlezy of individual ;@ais (read, write, lt?:;?;:s?d ;:c::eﬁren called a stopwatch.
, acknowledge) and coordinate the operations ified time i :
ts il peitiaps o the 9. Itis adevice that counts down from a upeuﬁe: w;:;;‘;m
4. The size of control bus is from 8 to 16 bits used to generate a time delay, for emp}e. 2
C. Need todemultiplex : ' ' B. Timers of 8051 and their associated replte!‘: '-m LT
i i 0 and Timer 1. They van
1. The signal lines - T 1. TheB051 hastwo timers, Timer : 16-bit
AD, ~ AD, are bidirectional, They are used as the timers or as event counters. Both Timer 0 and Timer 1 are
wide.

low-order address bus as well as the data bus.
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. or A
Microprocess b archi cture, each 16 bitis neq,

S (il o“sanﬁ-b arc e sy
2 = ince tbeﬁﬂ.')l fi i 2 1 : : :
w IJ& Wh til ing dingl"am! Deﬁne the terms relat

| ] i min

o B Liloh at 18

A Timing Diagrams *

1 £ the best ways {0 Uis !
: ::-;nsu?ﬁ:r. With the help of timing diagram

ing of each in ;
working of any system, step by step working Structiy
and its execution, ete. . :

2 ltisthe graphical representation of process it ‘teP‘l‘ “”t}:i‘"espec't to
time. The timing diagram represents the clock cycle an d“_’mmn,
dela;lv content of address bus and data bus, type of operation ¢
Read/write/status signals.

B. Important terms related to timing diagrams :

1. Instruction cycle : This term is defined as the nurpher of stepg
required by the CPU to complete the entire process i.e., Fetching
and execution of one instruction, The fetch and execute cycles arp
carried out in synchronization with the clock.

2. Machine cycle : It is the time required by the MICroprocessor to
complete the operation of accessing the memory devices or I/D
devices, In machine cycle various operations like opcode fetch,
memory read, memory write, /O read, /O write are performed.

3. T-state: Each clock cycle is called as T-states.

C. Rules to identify number of machine cycles in an instruction ;

1o understand L0 process of microprocesg,,
we can understang

1 If an addressing mode is direct, immediate or implicit then
No. of machine cycles = No. of bytes.
2. If the addressing mode is indirect then No. of machine cycles =
No. of bg_.rtes+ 1. Add +1 to the No. of machine cyclesif it is memory
read/write operation.

3. Ifthe operand is 8-bit or 16-bit address then, No. of machine cycles
= No. of bytes + 1.
4

These rules are applicable to 80 % of the instructions of 8085.

D. D.ilgrn.m :

S fen T T T
- | gl 3._{_. 4_:T:_E_T2_I:T3:

~f

e Fetch eycle (FC) ——la—Execute cycle (EC)-FI
Instruction cycle (IC) = FC + EC —

Fig. 1.13.1.

-5 JCS-Sem-4
_l IEC om-4) Basics

Que 1.14. ‘ Name various interfacing devices.

newer |

1, Every micruprm‘es&rgr based system design generally involves interfacing
of the processor with one or more than one peripheral devices for
communication purpose with the environment.

9, Large numbers of general and special purpose peripheral devices have
been developed by the manufacturer over the past several years.

4. Their use reduces the chip count of the system and simplifies the design
process,
4 Interfacing devices may be classified into two Lypes -
i. General purpose peripherals : These are the devices that perform
a specific task but may be used for interfacing a variety of input/
output devices to the microprocessar. Some examples of general
purpose peripheral are ©
a.  Aninput/output port F
b. Programmable peripheral interface (also known as peripheral
interface adapter)
¢. Programmable Interrupt Controller (P1IC)
d  Programmable DMA controller
¢. Programmable communication interface
f. Programmableinterval timer
ii. Special purpose peripherals : These are the devices that may be
used for interfacing a microprocessor to a specific type of mpuU
output device. These peripherals are more complex and relatively
more costly than general purpose peripherals. Some examples of
special purpose peripheralsare :
4. Programmable CRT controller
b, Programmable hard disk controller

¢. Programmable keyboard and display interface.

on evolution of {he microprocessor:

Q.1. Write a short note
Ans Refer Q. 1.2
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8085 Micr 2
2.3C (CS Sem-4) = ”pmct&"ﬂr
el . Microprotteser == R 2-3C (CS-Sem-4)
_ ) i Sy X, 1 -0 Yoo 5V GND
e " ; of 8085 Microprocessor, % 2 . g s
A F ALU, Control and Status. RESET OUT[}8 38 [ Hioa < i
Fﬁﬁ soD []4 a7 CLKGUT) - .
——— — sip Cls 36 HESET IN = THA
] : - . TRAP |8 a8 [) HEADY i =euad
; : M—*m r psr 7.8 18 3¢ 07 104 ._:‘::.::’.:;:
' 3 Fype Questions e a3 s e
Hmw-‘ﬁm Answer Type RST65 19 ; #2{) D EREADY 4
— TR [C]a0 ] wr z
o TR gmnmx RESET N 36
Que 2.1. I features of 8085 uP. AD, (]2 29[ s, il
Que Define the uP fe= 255w ¥
aD, [l 22 An ik 5, Comirul
Answer ] _ ap, 115 26 [ Ay ':‘_2 150:‘\-1 _::,
1. It is an S-bit microprocessor. ap, []16 25 A A5 Rp  Menals
2 It operates on clock cycle with 50 % duty cycle. A-gs Oar 2417 :n E WR
3. It can operate with 3 MHz clock frequency. ‘:_L‘l‘l l['_:_. :: 2 3 ’.:0
4 It provides §-bit /O addresses to access (2%) 256 VO ports. Ve 20 &mE il E’:U{'T u;:;.om
5 It provides five hardware interrupts : TRAP, RST 7.5, RST 6.5, RST 5.5, == : RERES -
and INTR. Fig. 2.2.1. Pin configuration and functional pin diagram.
: 5 e 1tk s avile and 2. Data bus and address bus :
f BmenceEssR a0V ML XD, I o e e a. AD, to AD, : The 8-bit data bus (D,~D,) is multiplexed with the lower
bence external bus controller is not required. Msay half (A, —A ) of the 16-bit address bus. During first part of the machine
7. [IthasBbit accumulator, flag register, instruction register, six 8-bit general cycle (T,), lower 8-bits of memory address or /O address appear on the
purpose register and two 16-bit registers (SP and PC). bus. During remaining part of the machine cycle (T, and T) these lines
’ B A - d as a bi-directional data bus.
Que 2.2, , in diagram of 8085 and specify the function ATC I
< 8 . ' e .the R d’ i ; i b. A, toA . :The upper half of the 16-bit address appears on the address
and direction of information flow of address bus, data bus and Jines A, to A, These lines are exclusively used for the most si_gniﬁcsm.
e e ey ' AKTU 2018-19, Marks w] 8 bits of the 16-bit address lines.
E 3. Control and status signals :

a. ALE (Address latch enable) :
The signals of 8085 can be classified into seven groups according to their

i  Thisisa positive going pulse generated every time when 8085 begins an
functions : ogediatio:i :Smachine cycle). It indicates that the bits on AD, ~ AD, are
1L P . . address bits.
vou.r?r sup!ﬂy Md Aecquency sigaals : ii. This signal is used primarily to latch the low order address from the
a.  V,_ :It requires asingle + 5 V power supply. multiplexed bus and generate a separate set of eight addressline, A-A
b. V_ : Ground reference. i1 i
¢ X andX,:A tuned circuit like LC, RC or crystal is connected at these b. RD and WR : R .
twa pins. The internal clock generator divides oscillator frequency by 2, i These signals are basically used to control the direction of the data flow

therefore, to operate a system at 3 MHz, the crystal of tuned circuit between processor and memory or VO device/port.
must have a frequency of 6 MHz.

is signal i RD indicates that the data must be read from the selected
CLK OUT : This signal is used as a system clock fi ; A lowon RD ajen that e Qg e
frequency is half the oscillator ﬁ-eque':;cy, ox-othier devises: Iig | memory location or VO po

e

Scanned by CamScanner



interrupt requests on these lines at the
execution.
ot acknowledge) signal is used to indicate that the
edged an INTR interrupt.

he external device.
data) : This is an output signal which enables the

al O/P
on of serial data bit by bit to the external device.

! Supplyl = GND
|
|
|

ck®
IN X,-» CLK (ONTROL STATUS DMA  KESET

REFIy2iYeRE =

LD ‘This signal indicates that another peripheral device is requesting
r the use of address bus, data bus and control bus.
DA : This active high signal is used to acknowledge H

LD request.

RESETIN : A low on this pin :
8085 consists of following functional blocks :

Sefs the program counter to zero (0000H).
ters are classified as:
register: B, C, D, E, H and
parate.

. Reseis the interrupt enable and HLDA flip-flops.

i Tri-states the data bus, address bus and control bus. ’

‘ff Affects the contents of processor’s internal registers randomly. _' ([fegiste;'s : The 8085 regis
b. RESET OUT: This active hi i indicates that processor is being . General purposé 2o "

~ reset. This signal is sy:chr}t;fil;:;ﬂa:}:edlp:’jcessor cll;ck and it can b: purpose registers, which can be used a3 2 sepéx
used to reset other devices connected in the system. 16-hit register pa.n's, BC, DE and HL.
Temporary registers : L
Temporary data register : It provides input

J

With the neat pin and bleck diagram, describe the
programmer canno

1
' Wamhitecture of 8085. State the function of each block. i
used for exec
[AKTU 2016-16, Marks 10 W and Z registers : These regi
cution of some instructions. These

exe

OR
in the architecture of 8085 microprocessor in brief with the
[AKTU 2016-17, Marks 10]
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8085 Microprocesy,,
2-6C (CS-Sem-4) . s
i sters : :
& i i . <vor. It is used extensi
Accum - an &-bit er. tensive|
a Register A (Accu ﬁ::;dl::u operations. Most of the times t,
in saurla:hml:hm‘; ond kice! aperations is stored in the register
[
:ence it is also identified as accumulator. 8 e
I . It is an 8-bit register, in which five of the bits carry
o S (Sign Nlag), Z (Zero flag),

b. Flag = il .
ant information in the form o B‘gs&'lc‘xf (Carry Nag) asshown iy

s :
.:Ig':ﬁu.ﬂ]un carry flag), P (Panity flag) an
238
a5 D; Bg Dy Dy Dy Dy D, Dy
Bﬂﬂﬂﬂﬂ

Instructi isters:Ina typical processor operation, the processor
& first fe:c;: &?:pcode of ins{fuction from memory. The CPU stores
this opeode in a register called the instruction register.
iv. Sixteen bit registers: ;
Counter (PC) : The PCisa special purpose register which
stares the address of next instruction to be fetched. PC acts asa poinfer
to next instruction. .
b. Stack Pointer (SP) . The stack is a reserved area of the memory 1o
the RAM where temporary information may be stored. A 16-bit SP is
used to hold the address of the most recent stack entry.
2 Arithmetic Logic Unit (ALU) : }
It performs arithmetic and logieal functions on 8-bit vaﬂahles‘.
perations such as addition and

a.

i

i The arithmetic unit performs hitwise 0
subtraction.

iii. The logic unit performs Jogical operations such as complement, AND,
OR and EXOR, as well as rotate and clear.

3. Instruction decoder: )
The opeode of instruction which is fetched by the processor is stored in
the instruction register.

i Thenitis sent to the instruction decoder.

i The instruction decoder, decodes it and acc

control signals which controls the register,

external peripheral signals INTA .

i

ordingly gives the timing and
the data buffers, ALU and

4. Address buffer:
i This is an 8-bit unidirectional buifer.
i Itis used to drive external high order address hus (A, — AJ).
i It is also used to tri-state the high order address bus under certain

conditions such as reset, hold, halt and when address lines are not in
use.

Microprocessor 2-TC (CB-Sem-4)

5. Address/Data buffer :

T,hm is an B-hit bi-directional buffer. {t is used to drivie multiplexed address/
data bus, i.e.. low-order address bus (A_ - A,) and data bus (D, — D).
The address and data buffers are used to drive external address and
data buses respectively.

6 Interrupt control :
Sometimes it is necessary to execute the collection of special routine
whenever special condition exists within a program.

The occurrence of this special condition 1 referred as interrupt
k has five interrupt inputs RST 5.5, RSTAS,

i

il

L

&
iii. The interrupt control bloc
RST 7.5, TRAP and INTR and one acknowledge signal INTA .

7. Serial /O control :
The 8085 serial input/output control provides two lines, SOD and SID

serially and serial

L
for serial communication.

i, The serial output data (SOD) line is used to send data

input data (SID) line is used to receive data serially.

8, Timing and control circuitry :

The control circuitry in the 8085 is responsible for. control and

synchronization of all operations.

i, The operations in 8085 are synchronized with the help of clock signal.

iii. Alongwith the control of fetching and decoding operations and generating

tion, control circuitry also

appropriate signals for instruction execu
/ generates signal required to interface external devices to the 8085.
Que 2.4. l What is flag register ? Explain each flag of 8085
microprocessor,

A Flag register : It is 8-bit register in which five bits carry sigmficant

information in form of flags as shown in Fig. 2.4.1.
D, Dg Dg Dy Dy Dy Dy Dy

Gzl ol v 1= 1o
B. Types:
1. S (Signflag):
i After the arithmetic or logical operations, ifbit D, of the resultis 1, the
sign flag is set.
ed as negative number.

Ina given byte if D, s 1, the number will be view

jii. 1fD, is 0, the number will be considered as positive.
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8085 Micro Processg,
RN

.Sem-4) ; i o
2-10C (CS Jetians mimpruceasﬂr{} rt)rnhllrtns the ﬂfi“i’"““ bodedl A 2-11 C(CS-Sem-4)
ins A 3 ransfers th
tion of these ¥ executing an © 3 e
2. After Efol} ’;’. o struction it IS currently ¢. Non-vectored interrupts : When address of subroutine is received
execution of the (he subroutin® program- from the external device, is called non-vectored interrupt
program contral to tAe = cution of the subroutine program, ProgTam Example: [INTR.
i f the exe
3. After completion @ in program. .
control returns t0 th[:’m p,'n:crrupts from RST 0 t0 RST 7. Que 2.7 l Discuss the instruction cycle and machine cycle.
; ware
 The 8085 has eight 50 in Table 2,5.1:
= fThe vector address can be calculated as shown it Answer
5. .
Interrupt number x 8= Veetor addr;is 1. Instruction cycle consists of opeode fetch followed by an execute cycle.
Table 2.5.1- 9 Theexecute cycle itself consists of zero or more fetch cycles which may

be required to fetch the operand.

3. All these operations are performed in different time slots known as
machine cycles,

4. Aninstruction cycle may consist of more than one machine cycles.

5. The first of these is always the opeode fetch evele.

6 Some instruction, which require register to register transfer inside the
microprocessor, may be executed in one machine cycle.

7 Whereas some which require data transfer between miCroprocessor
and memory or input/output device may used more than one machine

cycle.
Que 2.6 ’Expllin the role of interrupts in programming. Explain 8 Tig. 2.7.1 exhibits instruction cycle and machine cyele within it, It
? T shows two machine eycles M, and M,
i i i | the vectored interrupts of b : ) | 2 :
the interrupts used in 8085. List out al =58 _ 9. M, in which opcode is fotched and decoded consist of four state.
8085 and give their vector address. AKTU 2015-16, Marks 10 10. M, consists of three states, the data contained in the next byte of

instruction is fetched and instruction executed. -

A Role and types of interrupts : Refer Q. 2.5, Page 2-8C, Unit-2.

B. Vectored interrupts :

1 When the internal control circuit of processor produces a CALL to a
predetermined memory location which is the starting address of interrupt
service routine, the address is called vector address and such interrupts

\*Nexl instruction
Mg(Fetch data cycle
and execute)

Instruction eycle

«—M(Opcode Feteh) —P\
T L Tg Ta T 4

A e

are called vectored interrupts. Fig. 27.1. A typical instruction cyele. Time -»
Example : TRAP, RST 7.5, RST 6.5, RST 5.5 11, Ingeneral, one instruction cycle consists of one to five machine cycles
= and one machine cycle consists of three to six T-states, i, three to six
/Inlempt type I Trigger { Priority JMﬁhb'e a‘;‘:l":::s clock periods, as shown in Fig. 2.7.2.
Instruction eycle
| tRAP  |Edgeandlevel 1+ (Highest) | Mo | ooz § i ¥
| __RST75 | Edge {2 J Yes 003CH Machine  Machine  Machine Machine
[_ RST6.5 J‘ Leve! J ged [ Ved 0034H i cyclle 1 cycle 2 eycled ™ cycle &
RST6.5 Level 4 | I
[ ’ ' [ Yo gozed 4 T-state 1 T-state 2 T-state 6
2 The TRAP has the highest priority, followed by RST 7.5, 6.5, 5.5, and ¥ig, 229 i
INTR, in that order; however, the TRAP has a lower priority tan the ¥ :
HOLD signal used for DMA,
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|

] ..m_i Jlow order address (AD,
oing transition of the clock pulse.
m for 10/M read are shown in Fig. 2.8.1
1 mﬂ“mhﬁmf‘ T,and 7, i.¢., duration of the
’ \D, , remains valid only in T, 4
M hssozumain valid for the whole bus cycle, it must be saved f,,

b

10M=0.8=18,=0

_PCy=4A, e A _)( Unspecified __" |
» ' 4

~ Fig. 2.8.1. Memory read timing diagram.
ALE is asserted at the beginning of T, of each bus cycle
ALE is active during T, only and is used as the clock pulse to latch the
address (AD, < AD ) during 7,. The RD isasserted near the beginning

of T,.
It ends at the end of 7.

As soon as the RD becomes active, it forces the memory or /O port to

assert data.
RD becomes inactive towards the end of T, causing the port or memory

to terminate the data.

. Write Cycle :
Immediately after the te
beginning of the 7, dlhn: | on.
processor. TR -

WR controlis achvumdnearmemd!‘m I
end of 7.

The processor maintains valid data unti] after W -

This ensures that the memory or port ha.uvali&dnawlﬁli

itis clear {rom Fig. 2.8.3.
For READ bus cycle, the data appears on the bus as a result of

RD and for the WR bus cycle, valid datais o

the time when WR is active,
T T e T oetT —>aT —pa—T,—aT,—

ML L L L L.
:]:X S, =05=1 RN |
™
o Ve

D, =D, Data>

AD, = AL L Dy &2 :

= A

\

AD, :
ALE
i o

Fig. 2.8.3. Memory write timing disgram. |
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ROSS Mxrl;pr.uw"

simcicssemd
ﬁm Define the ter™ instruction &0
format of microproces=or e

Aq Jn.utructiall i

d explain the instructio,,

g . & MIiCTOProcessar a

’ Eﬁ“hgﬁ"ﬁﬁmﬁ"ﬁwmmm

i tzon set.

xl::l :..ft:um:nr::\ format of 8085 has two fundamental fields :
Opcode (Information of operation)

Operand (Address of location)
Types of instruction :
1. 1-byteinstructions: In single byte instruction there is only
Example : INRC & ADDC.

2  2.byte instructions : The 2-byte 1n:

the opeode field and the data or addre:

3 3-byte instructions - The 3-byte instructions

namely opcode and data/address field. Example:

5
L
a

B. one field,

structions have 9.felds, namely,
ss field. Example : SB1 02H.
also have only 2-fields,

LXI D, 2060H.

@_ﬂ‘- What do vou mean by data transfer instructions ?

Explain.

A Data transfer instructions : These are the instructions used to
copy the data from one memory location or register to another memory

location or register.
B. Instructions :
1. MOV (Move) : This instruction copies the content of source
the destination register.
Format : MOV Source, Dest.
2 MV (Move immediate data) : This instruction is used to move
immediate data into the specified register,
Format : MVI R, 8-bit data
3 LXI (Loul n,hlcr ?nlr immediate) : This instruction load 16-bit
data in the register pair B-C, D-E and H-L with the data byte available
immediately.
Format : LXI R, 16-bit address

register to

4 LHLD (Load H and L register direct) : This instruction copies the

contents of memory location pointed by 16-bit address i i
‘ in ter L and
copies the contents of next memory location in register ?i:sls =

N TP w—

5 Ln“‘l‘ﬂdmnhu-r-djm.-r

6 LDAX (Load accumulator indirect: : TS

=i

s STA (Store accumulator direct) : Toe o8

g9, STAX (Store accumulator indirect) : The memsests of ==

= - 218 C 1/ CS-Sem-4)

Format : LHLD 16 -bit address

= : L ——
ghvin ety Socalian Lo =t 2o e, Tupees i Suts ol

Format : LDA 16 st address

STructen tugaes Lhe

contents of muemory hacyts

Meumgxint

= wie =
- sdrres w s Uy regateT pam

mi

Format : LDAX B,
SHLD (Store H and L register direet) : Ths oan
conten {1 v in the memory :d.-;: - 3

3 » ey o
{ H remster 2 adéres sexTi e &

t eddress

Format : SHLD 1

copied into memory ocaton specifed by o

Format : STA 15-bat address

are copied into memory localen speaifiad by regpster pass
Format : STAX R,

Que’.li.'“'hntdosou understand by arithmetic instraction *

Anewer |

A Arithmetic instruction : These are the instractions used fer
arithmetic operation like addition, sebtraction et

B. Instructions :

1. ADD (Add register data to accumulator) : Ths instruction asid the
contents of register or memory with the of asvamulstor and
result is stored in sccumulater.

Format : ADD RM

2 ACI (Add immediate data to accumulator with carry): This
instruction add the S-bit data and carry flag wath the accumulator
contents and result is stored in accumulater.

Format : ACL 8-bit data

3. ADC (Add register data to accumulator with carry) : The contents
of register or memory and carry flag are added o contents of
aceumulator and result is placed in the accumulater.
Format : ADC R/M

4 ADI (Add immediate data to accumulator) : The S-bit data are
added to contents of accumulator and result is stored in accumulator.

Format : ADI 8-bit data L
5. DAD (Aﬂdnﬂlﬂpﬂhh'ﬂaﬂdhnﬂ“}:'ﬁi&'@mﬂu
used to add the 16-bit mtmmdspaciﬁaqwﬂhhmmd
registerpairm.mdsumisnwdinm.mm.
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8085 M iﬂl'{'apmc“a
e

S

Rap

2—20(!(85—50113-0
: lator) .
Format : DAD R, e broms i -
i r memory fro% : ’
6 SUB (Subflralc‘!s:“ﬂr 'l:r‘en';e:] ory ]m-nuion :pcuﬁed by operand ;"
;:g::::.:\'i-; fr:;::?lhe contents of nccumulator:
Format : SUB RM
SUI (Subtract imedlawd_
are subtracted from contents
accumulator.
Format : SUL 8-hit data .
Subtract source and borrow from accumulator) : Th
& SBB (Subtra memory and the borrow flag are subtracteq
are placed in accumulator,

contents of register or
ats of accumulator and result

+a from accumulator) =Th_e 8-bit dat,
o) alator and result is stored i

7 of accum!

from conte
Format : SBB M

9. SBI (Subtract imm
are subtracted from the contel

Format : SB1 8-bit data
10. DAA (Decimal adjust ac
accumulator are change from

coded decimal digit. This is the ol
to perform binary to BCD conversion.

ediate with borrow) : The 8-bit data and borrow
nts Of gccumulﬂtor.

The contents of the
e to two 4-bits binary
hat uses auxiliary flag

cumulator) :
the binary valu
nly instruction t

Format : DAA
memory by 1) : This

11. INR (Increment contents of register /
instruction increments the contents of register/memory by 1 and result

are stored in same place.
Format : INR /M
12. INX(Increment register pair by 1)
contents of specified register pair by 1.
Format : INX R,

13. DCR (Decrement source by
memory is decremgnt.ed by 1 an
Format : DCR R'M

14, DCX (Decrement register pair by 1) : This instructi

the contents of specified register pair by 1.

Format : DCX R,

+ This instruction increments the

1) : The contents of designated register/
d store the result in same place.

on decrements

Microprocessor

2. ANI(AND immediate with accumulator) : This instruction ANDed

3. XRA (Exclusive OR with accumulator) : The contents of specified
4. XRI (Exclusive O

5 O

2-21 C (C5-Sem-4)

Instructions :

::?og?ﬁ;ﬁm Wit: :l:l.'u mulator) : The contents of accumulator
; ed wi e contents of regist 1

and result is stored in the accumulator. SRR

Format : ANA R'M

the contents of accumulator with specified 8-bit data and result is placed

in accumulator.
Format : ANI 8-bit data

register/memory location are exclusive QRed with contents of thiy
accumulator and resultis placed in accumulator.

Format : XRA R/M
R immediate with accumulator) : The 8-bit data

are exclusive ORed with contents of accumulator and result is placed in

the accumulator.
Format : XR1 8-bit data
RA (Logically OR with accumulator) : This instruction logically

ORed the contents of accumulator with contents of register on memory

location.
Format : ORA R/M
6. ORI (Logically OR immedi
Togically ORed with the 8-bit datain operand and the re
accumulator.
Format : ORI 8-bit data
CPI data (Logically compare immediate) : Compare data with the
contents of A of less than equal to or greater.
8. CMP M (Logically compare) : Compare the contents of memory with
the contents of A for less than equal to or greater than.

ate) : The contents of accumulator are
sult is stored in

7.

9.
position. Bit By is placed in CY and CY is placed in B..

RAR : This instruction rotates the content of accumulator right by one

Que 2.17. | What do you understand by branch operation ? List all

the branching instruction and give their details.

o)

A Branching instructio

of program execution either conditionally or unconditionally.

n : This group of instruction slters the sequence

Wﬁﬁ-] What do you understand by logical instructions ?

Answer , 1
A Logical instructions : These are the instructions used .
- . - 2 m rf h
logical operation like AND, OR, XOR etc. AR

Instructions :

JMP (Jump unconditionally) : The jump instructions specify the

memory location explicitly. The program sequence 1S transffu:_red to
memory location specified by the 16-bit address. The nn-.’_.nnd!,mnally
jump instruction enables the programmer to set up continuous loop.
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--umsnse';fpmstrhameque-
ecifi operand. Before e transfer, th,
ﬂ@@@bﬁy,,i;pushedonthestack.

23]

67 of

CNC Call if no carry
CP Call if positive
M Call if minus
CPE © Callif parity even
CPO Call if parity odd
CZ Call if zero
CNZ Call if no zero

NNHD®m;
o wonon

SO~

i ! AT _.

S L bbb

3. RET (Return from subroutine unconditionally) : This instruction

pops the return address from the stack and loads program counter A M“"?"’e control instruction : These instr
with this return address. Thus transfers program control to the function such as Halt, Interrupt or do nothing.
instruction next to CALL in the main program. B. Various machine control instructions are :

g T e T Maesipiton Flag status l 1. DI (Disable Interrupts) : Thisinstruction
RC — e Re —= flip flop and all interrupt except TRAP are disa
RNC Re:uumm ;gfﬁ’gm (C}{ - L]) ' 2. EI(EnableInterrupt) : This instruction wills
b P = - - 3
RP Retumif positive S=0 | flip flop and all the interrupts manuble&
RM Return if minus S= 3. HLT (Halt and Enter Wait State) : This instru
: RPE Return if parity even P-1 | It can be restarted by a valid interrupt or by
RZ Retum if parity odd P=0 4, NOP (No Operation) : The instruction is fetched ar
RNZ xtum if zero Z= no operation is executed.
B (08 2e 2=0 5. SIM (Set Interrupt Mask) : Thisis amultipurpo

4 PCHL mgr- coun £
ﬂf’eﬁs::f;dar?d 115 ara::omed i;etr with HL contents) : The contents
instruction. 0 program counter by the help of this

byte must be loaded in accumulator.
6. RIM (Read Interrupt Mnk} : This
interrupt mask, the pending interrupt

I used to implement the 8085 interrupts. For
! data line into the accumulator.
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: tents of memory location pojp,
mbs;edspeﬂﬁed register pair ang

pointer again by one.

o Wm order register is to be specified in the instruction, sign extension o'f AL,
e : the stack pointer) : 3. CBW is usually done bef
10. SPHL (Copy H and L register to the another signed byte with

5 1 . : s ister pair i 4
i 'Bus instruction copies the contents of HL register pair into the g, 4 4. Itdoes not affect any flag, ™
paiter, C. CWD: - =

i The contents of H register are copied to higher order byte of Stack - .
pointer and contents of L register are copied to the lower byte of stack 1. ﬁ-ﬁ? u:l:is:nknm as the convert signed word

is used to extend the sign bit of in AX reg
11. XTHL (Exchange H and L with top stack) : | 2 e signbit of . word in AX

L Thisinstruction exchanges the contents of memory location pointed by | 3. Generally used before a signed word in AX. Then itis d

stack pointer with contents of L-register and contents of next memory | signed word using IDIV instruction.
location with the contents of H register, | i I
I = ' | 4, [t does not affect any flag. .
i This instruction does not modify the stack pointer. | ) !
12, IN (I_nput Dgta to Accumulator from the Port with 8 bit address): | Quedel l Explain the flag registes of e .
Tlns. mstruction copies the data at the port whose address is specified in | is flags status when addition of following hexadecimal 1
the instruction into the accumulator, performed ?
13. gdUT (Outpqt .Data !'?om Accumulator to a Port with 8-bit | i. EE+7D
dress) : This instruction copies the contents of the aceum ulator intp il. AB+59
the output port specified in the instruction, s /T4 5B
14. Other: ' bl
L CMP M: Refer Q. 2.16, Page 2-200. Un: Answer
ag| C, Unit-2, 2.4, Page 2-1C, Unit-2.

ii. DAA:Refer Q. 2.15, Page 2-19C, Unit.2, A Flag registers : Refer Q@

iii. SUI data: Refer Q. 2.15, Page 2-19C, Unit.9
iv. CNC addr: Refer Q. 2.17, Page 2-21C, Unit.g
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87 10000111
5B+ 01011011
- . , Sum 11011110

~ Flagstatus§=1,2=0,AC=0,P=0.CY=1

- Explain the flags of 8085 microprocessor. Giye th '
:lhl when following additions are performed. [ s commonly used assembler
L 51H+ASH ii. 2EH + 5AH iii. 76H + AdH END. o j

B. Types: ]
i ORGdimctive:ﬂdsdirecﬁwm' the orig
for the:assembly. It can alsg he writtan-u-ﬁ

A . ;
5 51; i Refer Q. 2.4, Page 270, Unit.2, used, the starting address defaults to 0000H.
i erical : ii. DBdirective:

+ :;S -=- 193010001 | a DB stands for Define Byte. It can also be written

_;___'-_‘Eliﬂl ' BYTE. This directive reserves 1 byte of memory and

B SUM = 12111010 | the value following the DB directive. ' .

& Flagstatus: g§- 1,2=0,CY=0pP=1 b. Ifnovalueisindicated after the DS directive, the value de

' 2EH=0010m19 =0 If more than one value is indicated with comma as the se
+ 5AH = 01011010 are stored in consecutive byte locations.
-_-S_U’LT‘_—__— iii. DW directive:

] Flag status - S : }Ogo:lgﬂ%yﬁ a. DW stands for Define Word. It can also be written as DW or

0,P=1A0- 1 | WORD. This directive reserves one word of memory (2-byte

T6H = : 5
01110110 and initializes it with the value following the DW directive.

+ AdH = 10100100 _
1 | -_— b If no value is indicated after the DW directive, thﬁ-ulﬂe
3 F SUM = 000 11010 0000H, If more than one value is indicated with comma as the
| lat status: § = 0,2=0,Cy=1 P=g AC they are stored in consecutive word locations.
I : . B : . : . & iv. EQUdirective:
. ;: e s, C - ART-4 # o | a This directive equates the label to tl_m left of EQU directive
B Assembler Du!efgu R value to the right of the EQU :lirectwe‘"l'he @“:@'M
g EQU directive could be a numberor an arithmetic expression
symbol.
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8085 Mitr"“"‘cn._“
T

(CS-Sem-4) T
S ety e right of the EQU directiy,

i or to th
= ill be a pumber 10 » EQU direct; 4
b Normally, ‘.h“rml:hm be written as EQUAL. Th" E?hz'e‘:; (_L"‘C‘ dng,
s rm:';mﬂ Jocations, and it does noEAREa © Conten,
reserve any m =
e won

of any memaory locat

v. ENDdirective:
is di g ines hysic

This directive defines !i.ue P
E 5\'::1hoiif address immediately follo

b If the address is specified. it indicate: :
" Without this address, the program executiof

exacutable instruction in the program.

f_{h__,[———;;,;::_\r
VERY IMPORTANT QUESTIONS ,

|
ollowing questions are very important. These questions
/r may be asked in your SESSIONALS as well as
" UNIVERSITY EXAMINATION.

al end of a program. Theru can by
wing the ENDdirective.

5 the program starting addreg,
n will be from the firy

|

Q.1. Draw the pin diagram of 8085 and specify the function and
direction of information flow of address bus, data bus and

control bus.
Ass Refer Q. 2.2
Q. 2. With the neat pin and block diagram, describe the internal
architecture of 8085. State the function of each block.
Ank Refer@ 23

Q.3. Enlist and explain the interrupt pins in 8085.

Ang Refer Q. 2.5,

Q.4. Explain the role of interrupts in programming. Explain
the interrupts used in 8085. List out all the vectored
interrupts of 8085 and give their vector address.

Anz Refer Q. 2.6,

Q.5. Draw and explain the memory and I/O read cycle of 8085.
Ank ReferQ. 28

Q.6. Draw and discuss the instruction fetch, read and write cycle
of 8085.
ABK Refer @ 2.9.

Microprocessor

2-79 C (CB-Bem-4)

Q.7. F:l!llaunr evolution of microprocessor with its different
:'_r:;"l'atlrm. What do you mean by addressing mode, explain
Hferent addressing mode used in 8085 with suitable
example.
Ank Heler Q 212

Q. 8. Explain machine control instructions 7
Anw Refer . 215

Q.2. What is result of executing the following instructions of
BOB5 ?
i. MOV AL, ATH
i CBW
iii. CWD
Ang. ReferQ 219

Q.10. Explain the flag register of 8085 microprocessor. What is
flags status when addition of following hexadecimal number
is performed 7
i. EE+7D
ii. A5+59
iii. 87+ 5B
Ans: Refer Q. 2.20.

Q.11. What is assembler directive ? Explain types with examples.
Ang. Refer Q.2.22

e
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b.

B. It is internally divided into two separate functional units :
1. Bus Interface Unit (BIU) : ‘
a

The bus interface unit is the 8086's interface to the outside world. It ‘
provides a full 16-bit bi-directional data bus and 20-bit address bus. |
The bus interface unit is responsible for performing all following external |
bus operations : .
i It sends address of the memory or UO. '
ii. It fetches instruction from memory.
iii. It reads data from port/memory.
iv. It writes data into port/memory.
v. It supports instruction queuing.
vi. It provides the address relocation facility.
To implement these functions, the BIU contains the instruction queue,
segment registers, instruction pointer, address summer and bus control

logic.
Execution Unit (EU) : The execution unit of 8086 tells the BIU from

where to fetch instructions or data, decodes instructions and executes |

instructions. It contains :

How does the m! !
throughput of BOBE m

RS !
Address busis oE‘iG-hi '

2. \ 8085 can address ss,m\

3. \ Address bus is multiplexed \

with 8 bit data bus. bit d:

different memory locations.

MSB of address goes | MSB of
through Addressbus A-A | Address
and LSB goes through | goesthrough:
multiplexed data bus
1 AD-AD,.

5, \ Data bus is 8 bits long.

Behaviour :

The 8086 CPU logic has been partitioned in

namely Bus Interface Unit (BIU) idexm
The major reason for this separation 18 t0

speed of the processoT.
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® registers.

pipelining architecture
register of 8086 and exp

A Architecture of 8086 : Refer Q. 3.2, Page 3
B. General data registers :
1 The registers AX, BX, CX and DX are the genera

of B086 microprocessor. Show bit.
lain each of them.

ARTU 201819, Marks 07

9. Each 16-bit register can be split into two 5-bit registe
specify the lower and higher bytes.
3. These registers are either used for holdin
intermediate results temporarily, or as counters.

-2C, Unit-3.

rs. Letter Land H

g data, variables, and

i “’AH]ALJ s J
| BX [BH [BL

iy CX [CH | CL DS

s DX | DH [DL | l ES

General purpose Segment registers

registers

Fig. 3.4.1.

58 ’ Flags/PSW SI

Flag
registers

Pointer and index
registers

| purpose 16-bit!

l
!

ii. The description of each flag bit is

15(14]13)12]11{10l 98 |7
x x X x 101D I{T s'—

negative. For signed computations, the sign fl

result.

9. Zero flag (Z) : This flag is set, if the result of

comparison performed by the previous instruction is as

3. Parity flag (P) : This flag is set to 1, if the lower by
contains even number of 1's.

4. Carry flag (CY) : This flag is set, when there is

case of addition or borrow in case of subtraction.

5. Trap flag (T) : If this flag is set, the wnullm

execution mode. In other words, @ trap Interry

execution of each instruction.
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’ . ¢ the maskable intepy, '
this Nag 8 €% Tipy
o Interrupt M€ t'énf.mmis they are 8707 )
ing manipulation instry,,

1ag D)1 E950 L cod beginnin from the s,
7. Direction string i8 Pro¢e sguto-incwmenhn; '“w.hi

 nag bit is 0 mean
:t;:ﬁn: to the "f:h!si 3 address, T e ighest address o,
e the” means auto-decrementing pode. 3
e lng (AC) : This s set: S froy,
!

g-a ; ans bit three.

g, Overflow flag 0:
What do you mean
memory segmentation-

A Memory addressing :
i ﬂbthemthod of specifying the memory location of an operand.
a&mlﬂnahw the memory space is available to the processor.

ifan overflow occurs.

by memory addressing 7 E"Pln;
U

ng: In linear addressing the entire memory space,
o the processor in one linear array:
s or Memory segmentation :

g, on the other hand, the available memon
¢~ called segments. Such a memory is know,

3-8C (CS-Sem-4)

1. Physicaladdress isg
ey l‘llll'lll‘::f ;:-:;hemory address that is represented in the form of
¢ address bus eircuitry in order to enable the data

bug to access a i
S a particular storage :
rEmory Mapped 10 device age cell of main memory, or a register of

9. The offset : -

- from Slﬁl’ll"::: ;P;;miiﬁﬁi':h?x::;: 1}€£§m(1ry location distance

4, Itis becalculated from segment address and ol'ﬁ-;et St ol
Physical address = Segment address x 16 + Effective add"_.,,;

4. It canbe calculated depending upon addressing modes. It will be different

for different addressing modes.

Que 3.7. | Explain the addressing capability of BO85 and R086
microprocessor. How 20 bit address of memory is addressed ?

[AKTU 2016-17, Marks 05 |
Answer I
A Addressing capability of 8085 : Refer Q. 2 11, Page 2-16C, Unit-2
B. Addressing capability of 8086 :

1. In BOS6 microprocessor the address bus is of 20 bit wide. Hence the
addressing capability of 8086 can be calculated as,

= 220 x 1 Byte = 1,048,576 Byte
= 1024 kB (where 1k = 1024 Bytes)

C. Addressing of 20 bit address:

1. 80‘86:5 BIU produces the 20-bit physical memory address by combining a
16-bit segment address with a 16-bit offset address.

2 There are four 16-bit segment registers, viz., the code segment (CS). the
stack segment (S5), the extra segment (ES), and the data segment
(DS).

3. These segment registers hold the corresponding 16-bit segment

addresses.

4. A segment address is the upper 16-bits of the starting address of that

segment.
5 'The lower 4-bits of the starting address of a segment are
6. The offset address is held by another 16-bit register
7. The physical 20-bit address is calculated by shifting the segment address
4-bit left and then adding that to the offset address.

always zero.
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e —%

de operation of BORg
[ A [ 2017-18, Marks 1g

W Explain minimum MO
) ock diagram.

processor 8086 is operateg

L ‘In:-m;mimum modesosﬁsysmm.d:emiﬂ ‘
its MN/ MX pin tologic 1.

in minimum mode by strapping :
2 ll: this mode, all the control signals are given out by the microprocessor
chipitself. r
3 There is s single microprocesser in the minimum mode system.
e latches, transceivers,

4 The remaining components in the system ar
clock generator, memory and I/O devices.
5. The latches are generally buffered output D-type flip-flops, like, 7418373

or 8282.
6 They are used for separating the valid address fro
address/data signals and are controlled by the ALE signal ge
B0B6.
7 Trensceivers are the bidirectional buffers and sometimes they are called
data amplifiers.
8 They are required to separate the valid data from the time multiplexed
address/data signal.

9. They are controlled by two signals, namely, DEN and DT/R.
10. The DEN signal indicates that the valid data is available on the data
bus, while DT/R indicates the direction of data, i.e., from /to the processor.
11 The system contains memory for the monitor and users program storage.
12, Usually, EPROMS are used for monitor storage, while RAMs for users

program storage.
13, Asystem may contain I/O devices for communication with the processor

as well as some special purpose I/O devices.

m the multiplexed
nerated by

[ SR

410 C(CS-Sem-4)
= - — RORE Microprocosaor

At

inieh —

Camured us

Fig. 3.8.1. Minimum mode 8086 system.
The: clock generator (IC8284) generates the clock from the erystal
oscillator and then shapes it to make it more precise so that it can be
used as an accurate timing reference for the system.
The clock generator also synchronizes some external signals with the

14,

15.
system clock.

Que 3.9. l Explain the minimum mode read and write bus cycle
with proper timing diagram.

A Readcycle:
1. The read cycle begins the T, with the assertion of the address latch

enable (ALE) signal and also M/ 10 signal.
During the negative going edge of this signal, the valid address is latched

2.
on the local bus.
3. The BHE and A, signals addresses low, high or both bytes.
4, From T toT, the W10 signal indicate a memory or 1O operation.
the local bus and is sent to the

5. At T, the address is removed from

output.
6. Thebusisthen tristated.

7. Theread RD control signakis also activatedin T,
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3-13C (33.3‘
. d_,_f__,_.,___,__ -13C (C8.g,1
W .on made available by the """"'—‘NWN
ALE. etc., using the informatid 5 \
status Lines. i §,, 5 and 5, and CLk
The bus controller chi w}‘jw
are driven by the CcPU
AEN and 10B are ,..-em\mll
The significanc® of the MC
the TOB pin.
[NTA pin 15 used to ¥ : .
interrupt cantroller or to an interrupti
ORC, IOWC are 1O read command an
spectively.
. : enable an 10 interface to read

9 Thesesignals
the addressed port.
The MRDC, MWTC are memory read command and Memory wwri,
command signals respectively and may be used as memory read apg
write signals.
11 Allthese command signals instruct the me
or from the bus. For both of these write comman

namely ATOW and AMWTC are available.
but are activated one clock cycl;

» has input 1ines

v grounded- CEN pin is usually tied ¢, e
E/PDEN output depends upon the Slalu,"
ssue two interrupt acknowledge pulses thy

ng device.

d /O write command Signah

or write the data from ory,

10
mory to accept or send datay,
d signals, the advance;

signals

12. They also serve the same purpose,

earlier than the IOWC and MWTC signals, respectively.
Local buses

Memory read

Memory wrife
Advanced MW

1 Megabyte
address bys

(=== 16:it Data
bus

Interrupt acknowledgy

F3-14C(CB.Sem-4)
i BORG Microprocessor

Q 3 I Ex g
ue 3.11. “xplain s
' = | maximum operating mod ' §
es o

8086 with timing din
Eram,
3 AKTU 2017-18, Marks 10

Answer
A Minimum o s
Peratin e
B & modes : Refer Q, 3,9, Page 3-10C, Unit-3.

Maximum operating modes :
S 4. gmaEe > '8
» Si+ 8y are set at the beginning of bus eycle
On detect 8 ¢
ecting the change on pussive state Sy= §,=8, =1.the 8288 bus

controller wi
ill output a pulse onits ALE and apply a required signal to

its DT/R pin during Tjs
In T,, 8288 will se N
o 58 will set DEN = 1 thus enabling transceiver. For an input,

8288 it will activates MRDC or TORC
Ty I} Tad Tl

IR s T |
e LS e ey e ey

-—
One buseycle —
—

ALE TR

ADD/DATA . _

AD - AD,
MRDC I_—[—
D/RESE —_—
R e TR
Fig. 3.11.1. Memory read timing in maximum mede.
These signals are activated until T,. For an output, the AMWC or

4
TOWC is activated from Tyto T,.
5. The status bits S, to S, remain active until T,, and become passive
during Ty and Ty
6. If ready input is not activated before T, wait state will be inserted

between Ty and T,
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— By
-0
~ ey,

T, |
316 C (CS-8Sem-4)

e ———— e ——

” : . e L_Lwl':mtﬂ-ﬂ'
i Inregister addressing mode

: the
referred using the particul data is stored in o register and i is

ar r: .
i Al the registers, except [P wgistor
. may b
i, Example : MOV BX, AX e used in (his dwede
4 Register Indirect -
i The address of memaory
el "l‘ r::r mory location which contains dats or operand |
Sareasi an indirect way, using the offset f operand known
addressing is known as register indirect o ‘d respsters This mode of
. n wodle
u In Ft_"h mode, the offset address of dat .
register ata is in either BX or SI ar DI
iii. The default segment is either DS or ES
jv. Example: MOV AX, [BX]

5. Implied:
i Inthis mode, instructic w1l .
o Ty struction itself will specify the data to be operated by the

il Example : CLC.

Que 3.13. I Differentiate between data addressing and branch
addressing in BOB6. Explain the branch addressing modes with

TAKTU 2016-17, Marks 10

example.

Taswer |

A Branch addressing modes :

1. Intrasegment direct mode :
In this mode, the address to w hich
the same segment 1n which the control trans
appears directly in the instruction as an immediate displacement ¥ alue
In this addressing mode, the displacement is computed
content of the instruction pomter P

the control is to be transferred hes i
fer insiruction hes and

relative to the

2 Intrasegment indirect mode :

i Inthis mode, the displacement to which the control 1s W
isin the same segment in which the control transfer instruct

it is passed to the instruction indirectly

ii. Here, the branch address 15 found as the coptent of a register or @
memory location

3. Intersegment direct mode

i Inthis mode, the address to which the cont
different segment.

be transierred
o hes. bat

rol is 1o be ransferred is in
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3-17C Cs.
S
1

ans of pranching from A

!
Q{,‘

:  mode PO . 3-18C (CS-Sem
n | . | \ -4)
e 7 purt ss are specified dir,, YT —
B u.csmd Pofthe Iy, ii. The default segment M
i Here 0 ction ifi. Example: MOV AX, iy o " £ 0 DS R
: | -ld.' | e AX, (BX) IS1) i
o+ Intersegment indirect 7 1 the control ® to be transferreq o ——
- [nthis mode. the st WO to the instruction indirect]y ), L The efcive sem s o
L adi ;Wtslﬂlnspﬁi i may M!’ﬁfeﬂ't‘d using ! with the sum of contents Dr""“l‘ﬂ oo b
| .onhomemoryb iy, any one of the index rec Any one of the base rogi ‘ or BF) s
differen address emory - e mode. i, Example: rogistars in s aoga o Eisters (X ar BP) snd
| | ple:MOV AX, 50H Y (s1),

T Qued.5. | E in 4
¥ 1 : xplain instruction formats of BORE.
function of special bits used in instruction f i
1on format.

addressn'lg modes are th,
ifying abranch addr.. [AKTU 2018-17, Marks 10]
i A g

transfer instruction, -——‘?-I

=y X
te the branch addre, A Instruction format :
1. A machine language ins
4 ¢ instruction fo

fields as: R rmat has o
ur o;eﬁse(;;lat;d wzth_nt The first field is :ailed':)e 0:3?0" :;m%ber o

PC which indicates the type of o PRryuonEace eld or
CPU. operation to be performed by the

These indicd .
in the call and jumP instruction,

L=

L
[T T
2. Theinstructi
e IC,PULK“UH format also contains other field known as operand fields
- ) “PU executes the inst i .
: e structions using the information which resides
4. The length of instruction may v
" may vary from one byte to six bytes.

: Refer Q. 3.12, Page 3-15C, Unit-3.

One i ion :
byte instruction : This format is only one byte long and may

g modes : Refer @. 3.13, Page 3_16C, Unit-3 5,
. Ll;:zd':";]:ejsd;l‘? OF regiater operands. The least significant 3-bits of
et of the operand is stored in one of i} et }; for specifying the register operand
L L= esister to Regi S Thie
g specified the ops:::::);.c?du::o;mm dﬁhz'::yw long. The first byte of code
faul ents for i i and widthof o d s : ;
e  for index registers Sl and ] second byte of code shows the register opelf::zz PRI

3. Register to/from memory with no displacement : This format is

also 2-bytes long and similar to register fof

4. Register to/from memory displacement :

format contains one or two additional bytes for displacement alo
thout displacement

rmat except for MOD field

This type of instruction
ng with

: at an __e_ﬂ'ecﬁve address
th the content of ary 92-byte the format of register to/from memory wi
¥ _g_ment (ES or DS). 5. Immediate operand to register : In this the first byte as well as 3-bits
T from second byte which are used for REG field in case of Register 10
Register format are used for opcode. [t also contains ene or two bytes of
immediate data.

th 16-bit displacement : This

to memory Wi
g. The first two byte contains

6. Immediate operand
6-byte for codin

Iressing mode, bt
format requires 5 to

c ntent of an indes

-
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3-19C (CR.
Seomn.y,
2 1 M field The rq "
e — \POODE: MOD. 880 . e ofdata,  a
& tion rog” ; :fsl splace mont and 243
informa a_pyie of 43
ns £

ufll"‘"“" Lo uchion specifies wy
. { an instr hey
pde O
W Our @ word instruction (W _ :b,

Lr
o of the In8
ruction js a sourc

uction indicates thy,

i th
o ¢ register (D 5
_bit in the © 0) g,

W D
" D-b::r.rT::\-:ﬁrd withmn l]:r inst
s st (D = 1) Lo
destination regisie ¥ Jement number can be cxten!«ir(:“:: _:,rl:‘h'l 2
3 Shit:An &bt ¥'s comple! 1l of the bits 10 the highe or byt

compilement nnmh;:’ by making 4 Jow order byte. This is known ag K
ific:
equal the most SEn
exteasian
4 Vit:Vor decades
If V= 0, then count =

5 Zbit:liis used for string

ant bit in the

r rotate and shift instruction,
t is in CL register.
for comparison wiy,

the pumber of shifts ¢
1. if V= 1, the coun

primitives such as REP

ZF g
|
Types of Instructions.
[— Questions-Answers ]
i e e

A o
Que 3.16. ’ What do you mean by Data transfer instruction ?

A Data transfer function : These are the i nstructions which are used tg
copy the data from one location to another location.

B. Iostructions :

L MOV : This instruction is used to copy the byte or word from the provided
source to the provided destination.

2 PUSH : This instruction is used to put a word at the top of the stack.

3. POP: Thisinstruction is used to get aword from the top of the stack to
the provided location.

4. PUSHA : This instruction is used to put all the registers into the stack.
5. POPA: This instruction is used to get words from the stack to all registers.
6. XCHG: This instruction is used to exchange the data from two locations.

7. XLAT: This instruction is used to translate a byte in AL using a tablein
the memory,

820 C (CS-Bem.q)
BOIRG Microprocessar
“” N : Thas instruey e .

port to the " 18 used Lo rend g |

oumul atope
g OUT : This

pccumula

wie or ward from the provided

INMIUCTION s s

| W send out & byte or word from the

Ator to the provided port

10. LEA : This instruction ™

provided refistes used to load the

sddrems of operand ol the
. LDS : This inst
il Instruction s used o lnad DS rogater i i N
register from the memary ok okhas prowided

12. LES: This instruction i : e
register from the "‘"nin;‘_m" 4 1o load ES ry wster and other provided

3. LAHF : This instruct L -
1 g Hetion is used to lond AH with tye low byta of the fag

14. SAHF : s instruction s used to ¢
™ tore AH ¢ w byte
flag register b eRister Lo o yta of v

15. PUSHTF : This instruction is used to copy the

the stack. Nag reguster at the top of

16. POPF : This instruction is used 1o copy aword at the
the flag register.

Que 3.17. l What do you understand by Arithmetic Instructions ?

OR
Explain the division and multiplication instructions of 8086,

top of the stack to

Answer
A.  Arithmetic Instructions : These are the instructions which are used
to perform the arithmetic operations like addition, subtraction,

multiplication and division along with ASCII and decimal adjust
instruction.

B. Instructions :

1. ADD:This instruction is used to add the provided byte to byte/word to
word.

2. ADC : This instruction is used to add with carry.

8. INC: This instruction is used to increment the provided byte/word by 1.

4. AAA: Thisinstruction is used to adjust ASCII after addition.

5. DAA : Thisinstruction is used to adjust the decimal after the addition/
subtraction operation.

6. SUB: This instruction is used to subtract the byte from byte/word from
word.

7. SBB:This instruction is used to perform subtraction with borrow.
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819 C 8.8,

id. T "".

RM fiel i Temg, -
™

b

= 1
MoD. e B e

: 7 :
Microprocee’l E
= opOOD et and 2

information mE, b e of displace

. : specifies w

Functions astruction speci Whe
C Wit in the m\ﬂl‘““f ::: ;r aword instruction (W :\-..

it : The W~ i (W= ? ‘
L ,:.-:L«m 1w u bete mptnhl!:‘dc of i jnstruction mdl.r.tupg ;}hm e

‘ sgrister () =
2 Dbit: P'-:; “‘"‘u":“:: instruction 18 % source regi o
" cified =

x;tiv‘:wn,, D=1 per can be extended 10 a 16.kj -
R the higher-order .

S-bit tn
it s bt 2= complemen P
L I
& st agnificant hit in the low order o)
exgual the @ F
Extenson ifte for rotate and shift Ll'lstruc“%
it decxdes mber of shifts for rolatt ; _
Frea ::ﬂ unl ﬁ ‘:;']V = 1, the count 18 10 CL register. ,
f V=@t oo =1 : , -
W '! ced for string primitives such as REP for comparison wiy,
s Z-bat : 1115 GS s

This is known ag sil!h

4

ZF Fiag
Types qr]mructwns.

F l&mi‘ywnﬂ Medium Answer Type Questions

Que 5.16. 1 What do you mean by Data transfer instruction ?

A Data transfer function : These are the instructions which are used lo
copy the data from one location to another location.

B. Instructions :

L MOV : This instruction is used to copy the byte or word from the provided
source Lo the provided destination.
2 PUSH : This instruction is used to put a word at the top of the stack.
& POP: This instruction is used to get a word from the top of the stack to
the provided location.

4. PUSHA : This instruction is used to put all the registers into the stack.
5. POPA:This instruction is used to get words from the stack to all registers.
6 XCHG: This instruction is used to exchange the data from two locations.

7. XLAT:This instruction is used to translate a byte in AL using a tablein
the memory.

320 C 1US-Sem.q)
BOBG MicTopeocsssar
A IN : This instryet -

bOm b ] 4
1ol 16 read a tiyte or word from the o sded

port 1o the acewmulatoy
a OUT: This SrUCLion (s uasd
uaed Lo s
accumulator te 10 send sut & byte or word from Uhe

 the provided port
0. LEA : This inst PR
" 8¢ AEEFUELION i used 1o Inad the add

provided register wlidewss of operand nto b

11. LDS : This instruction is wsed 1o load DS
cogiotes Bods o e ) Wad DS register and other provided

12. LES : This instruction 15 used to |
register from the memory i

13. LAHF : This instrye
register

14. SAHF : This instruction is used to store
flag register

15. PUSHF : This instruction is used to
the stack

ond BS reglater and other provided

ton is used to load AR with the low byts of the Nng
AH register to low byte of the
copy the flag register at the top of

16. POPF : This instruction is used 1
e e 0 copy & word at the top of the stack to
Que 3.17. l What do you understand by Arithmetic Instructions 7

OR
Explain the division and multiplication instructions of BOBE,

Answer ‘

A.  Arithmetic Instructions : These are the instructions which are used
to perform the arithmetic operations like addition, subtraction,
multiplication and division along with ASCIl and decimal adjust
instruction.

B. Instructions :

ADD : This instruction is used to add the provided byte to byte/word to
word.

ADC : This instruction is used to add with carry.

INC : This instruction is used to increment the provided byte/word by 1.
AAA : This instruction is used to adjust ASCI after addition.

DAA : This instruction is used to adjust the decimal after the addition/
subtraction operation.

6. SUB:Thisinstruction is used to subtract the byte from byte/word from

word.
7. SBB:This instruction is used to perform subtraction with borrow.

o

oo
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8-21 C (C8.g,

fed iy
pasor s i the provided by,
roproct S cremen ALt
_b_'ic___}————' pructhon L u,wd i i b 3-22C (CS-Sem-4)
o - -
DEC : This i . f the provide, 86 ) -
8 = ed 0 pegate each bit 0 provided bh.,, gxplain the following i, ) 086 Mic roproessor
5 + This instruction i 1 . LDS “-ruﬂ""“ in BOKE with exampl
e 1/2's complemes vided byte/word io. DIV . sBp ooy e
dd 12 re 2 pro iv. i MU
word and & ¢ ysied to cOMPA 4i. TEST Y- ADC s
o < This instruction i o wliet J\Sl""""d"s after subit Tactio wile viii, XoR ,‘,: ;T“N
Gl tion is used 10 i ot '
11, AAS: This instruction used to adjust decimal after subtraction, mk m‘i
o g i o ps sy . -
12 DAS:This "L.;gfurtlf'“; ysed to adjust ASCI codes after multiplicagj, m i =
- on 4 ivisi : .
13, AAM:Thi instruct? i ASCII codes after division, A Logical instruction : These
14. AAD: This instruction 151 | the upper byte of the word with th, perform the logica) “'l!»:r.‘-,,,“‘."“" the instructions which are used to
15 CBW:Mms:mmonisusedbL?tﬁi . - EX-OR ete such as logical AND, logical OR. logical
copees of sign bit of the lower byt B. lInstructions :

CWD: - ':uSEleh."l[eLl !“‘md"‘theduulllew
'Ord
16 : Thas instruction 1S Ppe!

with the sign bit of the

NOT : This instruction is ues
Jower word. ction s usad to g

hvert each bit of o byte ar ward
ation instructions :

- e
2 AND : This instruction is used for adding each
ol

Division and multiplic L corresponding bit in another byte/ward bit in a bytefword with the
7. Insi ltiplimtion Byte or WO ¥ 3.  OR:This instruetio -
17. MUL (Unsigned - - ion is used to multiply exue ‘
i Thisinstruction multiplies an unsigned byte or word by the contents gf corresponding bit in another mh_m:?n_\i ench bit in a byte'word with the
AL = 4. XOR:This instruction is used to perform Exe
. i i in DX, while the lea cach bit i telw rm Exclusive-OR operation over
i The mest significant word of fhe resu]tv is stored in DX, Bt cach bitin f"‘h-" u‘"’““f.“ with the corresponding bit in another byte word
significant word of the result is stored in AX. 5 TEST:Thisinstruction is used to add oues.
i sHeckingoperands add operands to update Nags, without
18 IMUL (Signed Multiplication) : ) i g s
i  Thisinstruction multiplies a signed byte from same So‘urce anda 5.1gnmi % left (;u‘ :tThm ‘:;Sl.ruu‘“m 19 used to shift bits of a byteiword towards
byte iz AL, or a signed word from same source and asigned wordin AX. s anaun zero(S) in LSBs,
§  Whenasigned byte is multiplied by AL, a signed result will be put in AX. 7. SHR: This instruction is used to shift bits of a hytefword towards the

9. DIV (U od Divisien) right and put zero(S) in MSBs.
1 / (Unsign ivisien) : N W, .
i Thisinstruction performs unsigned division. ! & :iﬁ azgl:o;‘:tt;f;(&n\:é?iﬁ :‘2\3&:’;2% a byte/word towards the
il It divides an unsigned word or double sword by @ 16:-bit or 8-bit op(?:rand_ 9. ROL: This instruction is used to rotate b';s -!' byte/word towards
i The result lthienleiIfbeinALwhileAHwi}J contain the remainder. lof, i.¢., MSB to LSB and to Carry Flag lClF\ of byte/word towards the
20. IDIV (Signed Division) : This instruction is used to divide a signed %
waord by & signed byte, or to divide a signed double word (32-bits) by a

signed word, rest all is similar to DIV instruction.

10. R'OR :.‘I'his instruction is used to rotate bits of byte/word towards the
right, i.e., LSB to MSB and to Carry Flag (CFl.

11. RCR : This instruction is used to rotate bits of byte/word towards the

—-l-—’ do you understand by logical instruction » right, t.e.,-l_.E“,B to CF and CF to MSB.
12. RCL : This instruction is used to rotate bits of bytefword towards the

] OR ft.i.c., MSB to CFand C
_ElpL!g; the following Instruction of 8086 with example. 5 :‘;tl;::-, 16GF gl OE3a Leh
L ii. SBB i, A :
iv. MOV v. ADC :: ﬁlc)ga i. LDS:Refer Q. 3.16, Page 3-19C, Unit-3,
vii. PUSH viii, POP ix. XLAT {i. SBB:Refer Q.3.17, Page 3-20C, Unit-3.

X N {ii. MUL:Refer Q. 3.17, Page 3-20C, Unit:3.

iv. IDIV:Refer Q. 3.17, Page 3-20C, Unit-3.
v. ADC: Refer Q. 3.17, Page 3-20C, Unit-3.

OR y - vi. CMPS: Thisinstruction compares the two strings.
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ey *——EEF'SQN
jocessor . e

_A{|r|-_arj__7__ = 3 16, Page §-19C, nit-3. S

; Refer Q. 310 3-19C, Unit-3.

3-19C, Unit-3.

>, Unit-3

h u..s,u‘». Page
.lﬁ.Pngi‘.'}—IQCC i
4.-19C, Unit-o:
fi 3.16, Page & 19C,
i XIAT:NG:MQ‘ s
::1 IN ;: Refer Q 3.16, Page g-19C, Uni

it-3.
wiii ADD ; Refer Q. 3:17, Page 3-20C, Unit

d by string manipulg.
_'_-' do you understan g,
Que 8.19. What

s o
instructions -

' Stri ipulation instructions:
A 2:’?;5;1::;*““5 string apmtations
moving of string from one location to ano
string etc.
B. [Instructions :
L. REP:This instructionis used Lo re
2 REPE/REPZ: This instruction is use
until CX = 0 or zero flag ZF = 1. . .
3 REPNE/REPNZ: This jnstruction is used to repeat the given instructjg,
until CX = 0 or zero flag ZF = 1.
4 MOVS/MOVSB/MOVSW : This instruction is used to move the byta
word from one string to another.
5 COMS/COMPSB/COMPSW : This instruction is used to compare ty,
string bytes/words.

6 INS/ANSB/ANSW : This instruction is used as an input string/byte/worg

from the I/Q port to the provided memory location.
7. OUTS/OUTSB/OUTSW : This instruction is used as an output string/

byte/word from the provided memory location to the I/O port.
8 SCAS/SCASB/SCASW : This instruction is used to scan a string and
compare its byte with a byte in AL or string word with a word in AX,

9 LODS/LODSB/LODSW : This instruction is used to store the string
byte into AL or string word into AX.

These are the instructions U
like comparison of two striy
ther location, seanning NI

peat the given instruetion till CX 0
d to repeat the given ‘mstmctiuh

Que 8.20. | What do you understand by branch control instruction?

A

Program Execution Transfer Instructions (Branch and Loop

Instructions) : These instruetions a
d : re used to transfe instructions
during an execution, s i

3-24 C (CS-Som.4)

— BOBES Mic !
e e OB Foprocessor
1. CALL:This instructig

address to the 4 18 uaed to call a proce ) .

& dtack procedure and save their return
2 RET:This instru is
L chion is used 1o return fr

program om the procedurs to the main

3.  JMP:Thisinstruction is s
3 i i

to the next inat ruction., 9o TR gty Peovided address
4.  JA/INBE : This instruction

instruction satisfies
5. JAEMNB: Thisinstruction j

o proceed

15 usged to jump if above/not belowlequal

satisfies. 8 used to jump if above/not below instruetion
6. JBEAJNA : This instruction js . :
instruction satisfies, used to jump if below/equall not above

7. JC: This instruction is used to jump if carry flag CF = 1

8. JE/MZ:This instruction is used to jump if equali/zero ﬁa-g'z!-' =1

9. JG/JNLE : This instruction T
equal instruction satisfies,

10. JGEMWNL : This instruction is used to
less than instruction satisfies.

11. JLAINGE : Thisinstruction is used to
equal instruction satisfies.

12. JLE/JNG : This instruction is used to
greater than instruction satisfies,

is used to jump if greater/not less than/
jump if greater than/equalinot
jump ifless than/not greater than/

Jump if less than/equal/if not

13. JINC : This instruction is used to jump if no carry flag (CF = 0)
14. JNEMNZ: This instruction is used to jump if not equalzero Nlag ZF = 0.
15. JNO : This instruction is used to jump if no overflow flag OF = 0.

16. .;gPlg’PO : This instruction is used to jump if not parity/parity odd

17. JNS: This instruction is used to jump if not sign SF = 0.

18. JO: This instruction is used to jump if overflow flag OF = 1.

19. JP/JPE : This instruction is used to jump if parity/parity even PF = L.
20. J8S:This instruction is used to jump if sign flag SF = 1.

What do you understand by processor control

instruction ?

i Lon LA
A Processor Control Instructions : These "mstmctmns are used to
control the processor action by setting/resetting the Nlag values,
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3-26C (Cs.g,

et —29

icroprocessar
ﬂfﬁﬁf flag CF to L. 3-26 C (C6-8em-4)
B. Instruction®’ ,,,..-ust'dws"”“rr“ e flag CF & B aaaa e, o Sl | BOBG Micraprocessor
1. STC:This instmfl»!ﬂ js used (o clear/reset earry 1108 LX'to 0, “ﬁ..-—| e
g CLO:Thisinstroction ® P oy complement 8L the State ofey,, - :
 + This instruction 15 A Interrupts :
i S‘:(‘F- set the direction flag DF to 1, 1. Whenever a microprocessor is interrupted

ruction is used to program ond calls a special ro
event that causes the inge
o interrupt enable flag to | ; E routine executed Lo servi

routine/procedure,

e W ops executing its current
reupti ¢ which services the interrupt. The
- 'Ihel(!n 15 called interrupt and the special

"€ Interrupt is called interrupt service

4 STD: This instruc
5 CLD:This instruction
& STI:This instruction IS Us

st clear/reset the direction flag Dy, 0
1=u= 5

ed to set th

able INTR input- i ot enable flag ¢ 2. Normally program can be | te:
E‘:J - This instruction is used to clear the interrip 5590158 . Byexternal signal. interrupted in three ways -
7. CLl: I\:’m input. i, By special instruction in program
; . 1 instruction. jii. By occurrence of some condition
Que 3.2 | Explain iteration somirs B. Interruptsequence in 8086
___..., The Interrupt sequence in an 8086 system is described as follows -
Answer e Instructions * 1 Onesor rm:re IR lines are raised high that get corresponding IRR bits
teration : P solves priori 3
g ‘n d ccute the given instructions for numbe, 2. 808 :’Eh priority and sends an INT signal vo CPU.
These instructions are used 1o ex 3. The CPU acknowledge with INTA Sl
of times. 4 Upon receiving an INTA signal from the O i
i L 'PU, the h %
B. Instructions : ) ! bit is set and the corresponding TRR bit is reset mlghes:l‘pnontydlsﬂ
nstructions until the data during this period. - BGB6 does not drive

L LOOP:Ths instruction is used to loop a group of i
condition satisfies, i.e., CX = 0

51}

The 8086 will initiate a second INTA pulse. During this period BOS6

2 LOOPE/WLOOPZ: This instructionis used to loop a group of instruetions . ml!‘i?ses an 8-bit. pointer on to a data bus from where it is read by the
till it satisfies ZF =1 & CX =0 c U -
3 LOOPNE/LOOPNZ : This instruction is used to loop a group of 6. Thiscompletes the interrupt cycle.
instructions till it satisfies ZF = 0& CX = 0 7. The ISR bitisreset at the end of the second INTA pulse if automatic end

4 JCXZ: Used to jump to the provided address if CX =0 of interrupt (AEOI) mode is programmed.

8. Otherwise ISR bit remains set until an appropriate EOI command is
issued at the end of interrupt subroutine
PART-6 ;

- — C. Instructions :

Interrupts : Hardware and Software Interrupts. 1. INT 30H:INT 30H is shorthand for BIOS interrupt callin an x86-based
computer system. It is used to get the current DOS version of the
computer system.

2. INT 45H : INT 45H is shorthand for BIOS interrupt call in an x86-based
computer system, It is used to Lock/Unlock Drive of the computer system.

Also explain the following instructions : ‘ ' OR . -
i INT30H o Explain the interrupts sequence and types of interrupt in 8086.

i INT45H
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il In response 8086 will do type
6 Maskable Interrupt (INTR

i

3-27¢ 8

N

A —

Microprocess?f ____———
Lo

fer @ 3,23, Page 3-25C, Unit-3,

i fid
' Ili;teﬂﬁpt sequence Re
B. Types! . Microprocessor 8086 can get i"LETrupt

: : 2 . :
s H;Ta:ll:?g::l‘:pﬂl;‘;iﬁ to non maskable interrupt (NMD) inp,¢ pi:‘::
exte : ;
INTR t pin. ;
interrupt { hm}'l:::: r:-l pt (Type 0): When the Eleot;e.}ttﬁ.Um il
% 3;\? d:lbnyw instruction is to® large fio fit in result register, goge .,,':a
: i .
automatically execute type 0 interrup
3 Single Step Interrupt (Type 1) :
i Type linterrupt ;s a single step TRAF. . 7
..L I .l_hesin,gie step mode, system will execute one instruction and v, o
i n s
i further direction from user. S .
mine the contents 0 register an ry locatio,
i :::,; “ni“';‘::c‘:x:ge: can tell the system to execute next mstrucﬁnnlir
iv. This feature is useful for debugging. -
v An 8086 systemis usedin single step myde by setting trap flag and the
Ily execute type 1 interrupt.
reset bits 8, this can be done usiy,

8086 will automatica
To reset the TRAP flag we have to

AND operation.
4 Software Interrupts (Type 0-255) :
i The8086 INT instruction can be used to cause the 8086 to do one of
256 possible interrupt types.
i, The desired interrupt types are specified as a part of the instruction,

For example the instruction INT 32 will cause the 8086 to do a typeg

interrupt response.
iv. The 8085 will push the flag register on the stack, reset TF and IF ang

push the CS and IP values for the start of interrupt service procedur

from interrupt pointer table in memory.
The IP value for any interrupt type is always at an address of 4 times thy

v.
interrupt type and the CS value is at the location two address higher,

5. Non Maskable Interrupt (Type 2) :
As the name suggest interrupt can't be disabled by any software

instruction.
i T:his interrupt is activated by low to high transition on 8086 NMI input

pin.

:
L

2 interrupt.
1
The i i
8086 INTR input can be used to interrupt a program execution.

3~

i

g8 C (CS-Sem-4)

i M “‘_[’55 Microprocessor

:-'_iinu o pins INTR and TNTA
18abled using STI(TF = 1) or CL1

This interrupt can be iy
This interrupt can be o

(IF = 0L

Plementeg
Mabled ang

Q. 1. Differentiate among ad,
Bo5e micmmwessoﬁ; dress and data buses of 8085 and
aAns; Refer Q.33
Q.2. Draw the register organizat;
significano ot Ea :eggi stl::.“o“ of B0B6 and explain the
Ans: Refer Q. 3.4,
Q.3. Differentiate betw £
e g een physical and offset or effective
Ang Refer Q. 3.6.
Q 4. Explain the addressing capabili
x pability of 8085 and 8086
microprocessor, How 20 bit address of is addressed
Ans. Refer Q. 3.7 i d
Q. E:_;plai.n t-n'lnimum and maximum operating modes of 8086
with timing diagram.
Ans: Refer Q. 3.11,
Q.6. Explain the data addressing modes in 8086 with example.

5.

ans Refer Q. 3.12.
Q.7. Describe the various addressing modes of 8086 with suitable
example of each.

Ans. Refer Q. 3.14.

Q.8. Explain instruction formats of 8086. Also explain the
function of special bits used in instruction format.

Ang. Refer Q. 3.15.
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age P
A,gem bw__’t‘f s_ LD%
Microprocessor

201 o8 s.n-‘)
/ 9, 2. Most of the mjcm—h______ 4-3C (CS-Sem-4)
Z m L r
m j080 1 SVEE s STSLr, Th R oes oy -
anch Operation, Stachy' 3 o disadvantgeiy 1 SP Toting i aperaions
Braneh < T ’ Processar Physi
1 and Returnt Instruction, RAM and other 1/g o290 N0t have g, Eelly:
: evices, ¥ Internal peripheral like ROM
_‘“\\ C. Developing an assembly |up, :
‘ i, Tospecify the source ¢, 45 per the men!“mb is & four step process :
mbly language definition.

Assemble the program, Lo create the o

Link the program tg create an exemobjecl code.

Test and debug the program table coda,

N Fig. 4.1.1 shows the sleps {nv | i

assembly language program, olved in developing and executing an

language is used 0 Progra,

- hly 2
3 Why assem disadvantages of mlcropro:esso,.._,

th -
e T AT s, Variay

hf@meﬂﬂr 7 What
OR
i d draw the flowchart o
i ] programming an
Explain assembler leve OO,
assembler level programming. [ARTU 2 17-18, Marks ig

; : ing:
A Assembly language programm : j ‘
The writing of program in machine language is very difficult. Hem.!:: e
ly under n standable languages have besg

fucilitate programmers easily ui
developed. Assembly language 1s one of them,

1L

I 1 in alphanumeric symbaly
2 A ammer can easily write a program in a .
insmgl;fzems and ones. Meaningful and easily rememberable symbaly

are chosen for the purpose. )
3. Examples : ADD for addition, S UB for subtraction, CMP for comparison

ete. Such symbols are called mnemonics.
4 A program written in mnemonics is known as assembly language

program.
5 The writing of a program in assembly language is muf:h casier and
faster as compared to the writing of a program in machine language.
[ Run'test the program | | Run test the program |

= J

6 Both assembly language and machine language are microprocessor-
] -

specific. A microprocessor-specific language is known as a low-level

language.
7. A program which translates an assembly language program into

machine language program is called an assembler.

B. Disadvantages :

1 Thniﬂvmhulﬁmihﬁonunthesi:enfdata.

e ..
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Assembly L‘"E“ge pfﬂgral

e il
W bﬂd’ b_\.'l('

&6CIC
T s L ytput memery location g
ADcE stared result 10 p g oo =
STA. 8505 e g byte of first oum 1
o : it X ber into B
LJ:: ; ;.,m Move 6% byte of second AU
L Addboth byte .
ADC B Stored result to output mem ry on 950¢
mh. 95 Move 7% byte of first number into A
g ;::3 Move 7ib byte of second aumber into B
LDB, 7
> "B Add both byte ) ‘
.:\Df 507 Stored result to output memory ocation 9507
i 3508 Move 8% byte of first number into A
ll:lfl:- 5;508 Move 8% byte of second number into B
ADC B Add both byte .
;:Tt 9508 Stored result to putput memory location 9508
MVIA O Move Ointo A
MVLB, 0 Move O into B
ADC B Add both byte
Stored carry to output memory location 9509

STA, 9509

Que 44. l Write a program LO obtain larger of the conteny,
memory location 2140H and 2141H.

Answer l

Program :
Label Mnemonics Comments
LXIH, 2140H : HL pair points at lucation 2140H.
MVIM.A6H : Store AGH at location 2140H.
MOVA M : Loadaccumulator from location 2140H.
INXH : HL pair points at next location 1.e., 21414
MVIM, B5H : Store B5H at location 2141H.
CMPM . Compare contents of location 2140H with
2141H
JNCMOON : Jump to MOON if no carry i.e. (A) is bigg
MOVA,M  : Load A-register from 2141H.
MOON: INXH . HL pair points at location 2142H
MOVM,A  : Store contents of accumulator at 2142H
HLT ; Shp

Mirrnpmcesaor
— +7C(cs
S-Sem.q)

—

: l‘ 5 Write a m i 13
- rtograrn to mulllply twao s-b_t !I.Illllht‘rs to resul
in & bit number on.ly Le,, maximy I l
m value could be FE
H.

pwam H
] Mnemonics Com
‘ ok ments
MW\ WT(__ ik Load B-register withdata 119
A' , Load C-regigre, with data OFH-
. Axuﬂ Dq B . Clear accumulator,
. i Add contens B-register 1 ace
e R, : Decrement C-register T4
N;O;’ S‘,r\.\u ¢ Jump to labe] RENU if not zerg
ny Mov
MO\ | sm; contents of accumulator 15 D-register,

m Write an assembly |
. : anguage program to divide & 16-bit
pumber by an 8-bit number. |

Anawer |

1. Ass;une 16-bit unsigned number is in me
? : mory locati 7
(MSB in 3201H) and 8-bit unsigned numberghof::l::fyﬂ::n‘d';%:

2. The quotient and remainder are stored at location 3400H and 3401H

Label Mnemonics Comments
LHLD 3200H : Getdividend in HL pair
LDA 3300H : Get divisor
MOV B, A . Store divisor in register B
MVIC, 08H ¢ C-register as counter
CALCU : DAD H : HL pair added to HL pair 1.+,
shift HL 1 bit left
MOV A, H
SUBB : Is MSB of dividend greater
than divisor
JCNEXT . Jump if carry to NEXT
MOVH, A . Storedivisorin H
INRL - Increment L register
NEXT:  DCRC ¢ Dycsowent SRECRC
JNZCALCU  : Jumpifnot zeroto CALCU
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Assembly Language """""‘"‘lm
e ——— e

A et yore at $400H and 34011 k- e —— Sem.
psces e s LHLD 20021 | o 48C(cs.
HLT g times successive subtrgag, MOV A E " Mcong 164 ——— -4)
B e count = 8 8% 800 otient. o, ADD L T P byre Dumber i 11,
dagtetar B ‘T‘mm,n.‘_ It results it ir left by 1 b; y Add o of the firgy gy
° done for an 5-04¢ divisar contents of HL pair left by 1 big 1 MOVL, A § VAT by of the mber
‘ % : Store s “seond o
erction Shifts ¢ MOV A, D ) 3
‘ = e . . | " Gey = Teintor
AR L pair 3¢ tient i3 stored by incrementin, ADCH higher Byte of iy,
e 3 e firs
In the v& cant positien. . i highar byte of iy, P
| ; ‘ | | ; e of s
register L A(SB should be sero otherwiseé it will not Waory MOV H, A S:.y s
‘ T 1
o ot prograt., the . = SHLD 3000H eresultiny register
s Store 18-bit regyy ;
w5 | Draw the flo¥ char! sideri anddongyy " oy locations 30011
Que 4.7 ;tion of LWO 16-bit numbers conooofimg - = |
for the 3 stored in memory starting from 2 - Stoze the T
The -?m';:n S carry from memory 3000H. m—\ Write 2 program to arran
' :
—AK‘I’U 2015-16, Markg 10 order. T S
result Answer
o | Label Mnemonics Comments
LXID, 2601 Memory locatia
Answer Sl 0S Lo store result.
—Gel Ihe lower byte of first number ; L .
MOVB,M

Get the lower byte of second number

Add ¢ lower byies START: CALL 2200 Call Subroutine-1 to find smallest number
STAXD :  Store the result,
[ Get the higher byte of first number

Count in register B to

check why
numbers have been arranged :: :;:he::hﬂ
order. o

CALL 2050 Call Subroutine-2 to check which number is
smallest.
[Get the higher byte of second number] RD
Add two higher bytes and carry DCR B Hﬂeiﬂnnmhemhenmgedin ascending
from the previous addition order ?
JNZ START : No,repeat process.
Store the result HLT . Stop
(Fnd ) Subroutine-1 : To find the smallest number
LXIH, 2500 : Count address in HL pair. :
B. Program: Be- A MOVC,M : CountinregisterC.
2 ; i ulater.
Mnemonics Comment MVIA FF . Get FF in accumuiator
;‘?Hg e Get first 16-bit number in HL LOOP: INXH

Save first 16-bit number in DE
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M,,mbl" Langusge 'l""“_”‘“'“n'
e T
-4 B
~14CICESen®
e e it
; ber re
granslate 8 num . Presg
: jingg tochniques 10 m‘f}‘or example, when we “"—‘emn:;:
i This Pwﬂm to Wd‘p\b‘ru code.
- ber in its hex equiva]em

1
< E;::“mm e e 0 e crversions ch o
L BCD to Binary conversion
2 Binary to BCD mﬂw‘:‘:‘ LA
mfﬂ
: ;me::':;' 11 conversion and
5 m to lanary conversl on.
Develop an assembly language programme for 80gg ,,
' ; \mbers each of 16 byte long. The numbery o
::;—hgo:nmrmmm 940F. Tt ﬂlt is 0 be storeq
from 300 to S30F. | AKTU 2014 ﬂ.m
Mnemonies Comments
START: MOV AX, DATA Initialize data segment
MOV DS, AX
MOV AX, OPP1 Take 1% operand in AX
MOV BX, OPP2 Take 2" operand in BX
CLC . Clear previous carry if any
ADD AX, BX . Add BX to AX
MOV DI, OFFSET : Take offset of RESULT in DI
MOV [DI], AX :  Store the result at memory
address in DI
MOV AH, 4CH Return to DOS prompt
INT21H
CODE: . RS . CODE segment ends
ENDATARY ¢ Program ends

Microproce ssor

2007: SUBD

INRE
JMP 2007
2011: MOVA E

Make jump 1o memory location 2007
Moves the value of register E in

STA accumulator 4

Hx;rmo Stores value of A in 3050
Stops executing the program snd halt
any further execution -

Que m Whatisthemdlﬁuw-ehm?‘lmumhh
levelpmgrnminBMBwimphnmthMlh-ehm
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Time for one T-state= L+
3x10°

i ired delay =
Mm generate delay in soﬂw.“‘? 5. Required delay = 1 ms
Total number of T-state

NOPin m;cfﬁon :NOP instsru;tion does. nothig
processor time to execute. 50 by executing Nop . .
petween two instructions we can get delay of 4 T-gtay, 5 Now;chlcalaigg SER
I A 3R105=10+(Gtmn:t-1-lg

s L
ilstate= oo Frequncy of 8085 il
24

+1 = Count -
using counters : Counting can create time delays. Singe Count s “1CH
{imes of the instructions used in a counting routine are s a0
i ired t t specific ti :
: .:v.a]ne- of the counter, required to get specific time “Qu: 4.18. | What are the methods to ger c
m_ i rite a programme to generate a delay of 200
ng nested loops : In this, there is more than one loop. &

t loop is same as in counters. The outer loop sets the that runs on 50 MHz frequency.
count to the delays provided by the innermost loop.

i
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.4. Writea

: gge‘ is used to
’I?h‘:t are the dilﬂdvtnr:‘h

UM
Ll

. Janguage program for 8085 ¢4
' ?’;;:.hghnse sum is of more than 8 hit:_u'i
42.

: program add twonumbers of 8 byte long why,

Ma thmt;byte. The first number is stored frp,
ml::;:;l:nd second number is stored from 8501 to g
ﬂMth to be stored from 9501 to 9509.

& ReferQ 4.3.

to obtain larger of the contents of memun
"~ location 2140H and 2141H.

ank ReferQ. 44.

Q1 What are the methods
a programme to gener;
that runs on 50 MHz

ABE: Refer Q. 4.18.
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Features:
Intel 8237, direct memory 5
between Memory ar VO
processor by providing the
address information during the

The 8237 is a four-channe] device
number of DMA chﬂnnelinm
The 8237 is capable OfDm ANt .
second. "oy
Pin diagram : Pin diagram of g997
Fig. 5.1.1. The functional signal de

CLK : This s the internally required elock signal
timings required for the circuit operation.

CS : This is an active-low chip select the input

RESET : A high on this input line clears the ca
and temporary register. It also clear internal
the master register.

READY : This active high input is used to match th 1
of 8237 with slow memories or input/output d

Address bus (A - A  and A - A,) : The four
A, - A, are bi-directional three state signal.
and used by CPU to address the cont:rol ef
The four most significant address lines (A,
5-1C (CS-Sem-4) during DMA services to generate the re
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DB,
P DB,
DB;

: is an output pin used to Tequegt gy
ﬁﬁm the CPU. If the corresponding m, Mmagk
REQ to 8237 will issue HRQ signal to the t
ffhese are bi- directional lines used to tfans!‘e,
m;mtlautput
read and /O write) : These are active low
f,mbo! Imdle cycle, t these are input control signals used

mﬂfwnte the control registers. In the active cycle [GR

d to access the data from a peripheral and TOW signalis
ripheral.
7 mm(;)h;&eacpknowledge} These are used to indicate
: ,dmees that the DMA request is granted.
ddress enable) : This active-high output enables the 8-bit latch
ves the upper 8-bit address bus. The AEN pin is used to disable
dmen during DMA transfers.
‘Address strobe) : This output line is used to strobe the upper
e generated by 8237, in master mode into an external lateh
QBEQ, These are used to indicate peripheral devices that
est is granted.

mmwlw output is used to access data from the selected
, during DMA read or a memory to memory transfer

7 ":.ar

W

.wntrn"ﬂf-

A MA :
1 To transfer large block of dag

pe provided to allow trnnd‘e.
external device andthemm

-

by the processor. This approgch i, iha

5  DMA transfers are perfumby ..... =

/O device and this circuit is mﬁ.n'&'
B. Features:ReferQ. 5.1, Page 5 9¢, :
¢. Internal amhltectureofsga-;, G-
i The internal block dlag:am:smm o2
EOp -+ T:!frh T
RESET ip. Word coury ~4
e rg 18 | 1:“‘?:"" =
READY —# —
L‘_j‘ﬁ -: T‘lminsml:d - i
4 Control i
o < _l-mrm |
MEAR |
""‘l]‘#’.{ 181 Jount 16 | 08 founsiin|
oW . b
Write Bufer Resdfuffer |
:
DREQ,
DREQ, Command
iority (8)
HLDA ] otecer k
" Raotat Mask = P
mq— s Lo s
Dack, - Dck, Mode | | ® |
Hequest . —
{4 1

-~

Fig. 5.2.1. Bloc LA
il 8237A contain three basic block of control logie=
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el has 16-bit curren, =~

‘transfers to be earri edv_’_:gd,

nt Register : Each chanyq) ha:t

an original copy of respe.. &

current word register respectiyg)

gister controls the complete gpemﬁ;
operation.

mode registers. This is v_vritten_ by CPU,
and 1 of mode register determine which of g, 4
5 fypeofDMA transfer. Bit 4 of mode regigy,,

ndic ‘nitialization is selected or not.
wﬁether address increment or decrement mode g

7 .;-equest associated with it, in the request register.

on ma&kﬁhle and subject to prioritization by the priority
ork of 8237.

ter : Each of four channels of DMA has mask bit which can

-program control to disable the incoming DREQ requests at

y data transfers.

This register keeps the track of all the DMA channel
and the status of their terminal counts.

s internal block diagram of 8237 and explain the

g I;f;isreached.s.e_.,g

The transfer cycle may be term;

he DREQneeds to be activated,
DMA controller. !
Deﬂlmd transfer mode :

In this mode, the device continuousl

anexternal EOP is detected or the DREQ .
Thus, @ transfer may exhaust the W s
output device. Capacity
After the input/output device able to -t
estahlished by activating the DREQ u_mgm'

... Cascade mode :

In this mode, more than one 8237 can be connecte

more than four DMA channels. :

The HRQ and HLDA signals from additi 4
DREQ and DACK pins of channel of themg&m s
The priorities of the DMA requests may be preserved
Memory to memory transfer : ] '

In this mode, block of data from one memory addressis mo
memory address. i
In this mode, current register of channel 0 is used
address and current register of channel 1 is used to point
address in first transfer cycle, data byte from source ad

the temporary register of 8237 and in the next transfer
from the temporary register is stored inmemory pointe
address.

After each data transfer current address register are
incremented according to current setting. .
When the word count of channel 1 goes to FFFFH,

which activates EOP output terminating the DMA.
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¥
] .

.‘. '!IT. e ]e: L‘ ’
dentersina HOLD stay,

"quesy

B 8237 ._._"_'BR )
DMAC |e—1)
)
(Slave) . DRG:
™ DAK4
q [*— DRQo
DAKO#
10 TC
m@ﬁ&mmwith 8086.
PART-2 |
it AMMM Interface.

hrongh ssoerting oy

. -J,
" The 8255 is a widely

¥y

|t is compatible with all Int

4 Itis completely TTL cor

b

It has three &hltmrhpon&‘ -

in two groups of 12 pins. ™
Each port has aunique address, ande

The addressis assigned to the ol
are written for programming the 8255 b

A Internal architecture of 8255 ;

41
Group A \
Control 1
D, - D¢ | Data Bus =3
<:::> Control . ’ il
Buffer 8-bit N e
internal . 7_.1
RO —lo Read/ data bus
WR—=r Write
A, =* (ontrol
A, —» Logic
RESET = 81 —
[’ Group B
Control ¢
WgR T o
S = —
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d output and 8-bit inpy,

tch}buffer and an 8-hijt data

put buffer and an 8-bit outpyt
o two parts and each can be used
Port A and Port B in the handshale

on B255.

that act as either latched output
pon the control word loaded into the

Clines. They may act as either outpul
ort can also be used for generationof

Scanned by CamScanner



B .

output datd transfer is affected by Strae
 Group B, can be configured separ
Aand Group B 528 1 o 4-bit port, Parate],

] i;gnfans-bit po
o M,mmeﬂ for input or output. The 4-bit porg

jandshaking: R
(Sﬁobe.bl-dheeﬂunal bus : .
‘an&ws'bi«direcﬁonal data transfer over a single 8-bit daty
T handshaking signals. A h
A . available only 10 Group A with port A as the Bbi

katm‘e_. v “ﬁ::a b:lﬂ, and PC, - PC, are used for handshaking

3. Inthis mode, both input and output are latched.
iv. BitSet-Reset (BSR) Mode:
1 Inthis mode, any of the 8-bits of port C can be set or rese

out a OUT instruction to the control register.

2. When port Cis used for control/status operation,
_ used to set or reset individual bits as if they were output ports.

- Draw and explain the internal architecture of 8255
rall -mpeﬁpherddevioe.ﬂsodescribe the bits of control word.

t by sending

this feature can be

e

According to the requirement a port ean be
as an input port or an output port, For

a control word is formed. The bits of the cont;
Fig. 5.9.1.

Control word is written into the controlwu‘ﬂ]
§255. No read operation of the contrulwbl'ﬁl?
The control word bit corresponding to a pas

{ or 0 depending upon the definition of the 1
made an input port or output port. o
Ifa particular port is to be made aninput

that port is set to 1. For making a port an output
bit for the port isset to 0.
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The 82564 includes a sf
and the status of the co!

The internal block diagram ¢
programmable timer de
counters. It is thus possible
three independent counters

0 l 0 I = 98H The three counters are cont
command word registers.

Mode 0 Port B-Simple L0 . The 8-bit, bi-directional data:
Moda 0 Port B-Simple /O microprocessor systems bus,

g’;:f‘f'sﬂ;‘[‘; - Data is transmitted or recei
L& Mode 0 Port A-Simple 1O . oerT msl.rmtmn.jl‘he,lN n
mode ‘ writes data to a peripheral.
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O

o canbewﬁtten, _:' fi
~ The counters can be re

2 é'_.-x:t:,- n'f =
"0 | Write Counter0 L] Dy
Write Counter 1 s
R
Write Counter 2 Dy
Write Control Word ga ]
o
Read Counter 0 D,
Read Counter 1 CLKO
ouTao
Read Counter 2 GATE 0
No Operation (tri-stated) GND
No Operation (tri-stated) G
x| x Disabled (tri-stated)
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functmn of Counter 2, The
.nt modes on the ﬁmmm

ﬁ"aum;ar 1 sends its output.
, Counter 1 sends its output.
] "’I;'. ‘duuntar 2 sends its output, The
lepends on the mode of operation,

word register of B253/8254.

e of the six different modes. A control
alize each of the counters of 8253 to deelida‘-

"Lkapin anyone of the modes or they may be
atatime.

. ig. 5.13.1, along with the definition

s

‘ 5",'_';'

0

Wlm" Mode select bit definit;

4 While writing a count in the ¢ .
is written in the counter only a
falling edge appears at the

Any reading operation ul'thec

may result is garbage data.

m Discuss the moaisof

times with its control format,

 Explain how 8253/8254 can be used
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- Gate _
= Output (n=4)
Gate —-
Output (n = 4)

@)

a:udthe pulse isgenerated continuously.

n=25
2 10(4)3210(3)2
~ 3210(3)21 21
0(3)

o k.
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te enable input to 8259A. This enabjeg

. read enable input to 8259A. A low on thig
status onto the data bus of CPU,

a bidirectional data bus that carries 8-bit data
‘from status word registers. It also carries

ever avalid interrupt request is asserted,
1 CPU and is connected to the interrupt input

s) : These pins act as inputs to accept

PU. In the edge triggered mode, an interrupt
an IR pin from a low to a high state. Itis

.d, and just by latching it to high level, if

owle ¢) : This pinis an input used to strobe-
dataonto the data bus. In conjunction with

P

e. archit.ectural block diag

functional explanation of ez

Interrupt request register
are handled by interrupt
interrupt requestsinit in

basis.
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_ Priority
| resolver|

[ Tnterrupt mask register (IMR) I

Internal bus
gj@;awm of B259A.

(IMIRI : This register stores the bit requipeq
perates on IRR at the directiop of

control logic ¢
ock manages the interrupt and intérrupt acknowledge signals
.t to the CPU for serving one of the eight interrupt requests,
is also accepts the interrupt acknowledge (INTA) signal from CPU
t causes the 82594 to release vector address on the data bus.
la bus buffer :
state bi-directional buffer interfaces internal 8259A busto the
rocessor system data bus.
words, status and vector information pass through data buffer
read or write operations.
rite control logic : This circuit accepts and decodes commands
e CPU. This block also allows the status of the 8259A to be
2d on the data bus.

Automatic rotation mode ;

cerviced, receives the lowest prigrigy
peen serv iced, it will receive the sey
IR, IR, IR, IR, R
1 6 7 0 ]‘ 3
i specific rotation mode : This mode s .. 2
mude. except that the user can select Ll
thus fixing all other priorities, o

Queb.19. | Draw and explain the internal a
interrupt controller. What are its operation

41

OR
Draw and explain the internal architecture o
controller. Also describe its initialization comm:

14
Answer I b
A Internal architecture of 8259 (8259A) : Refer
Unit-5 -
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1 is;1'1 the correspondi ing i
requestis enabled. :
B rite command issued after
ocW L h
operaﬁﬂﬂ- Command Word 2 (0g;
In OCW 2 the three bits, viz. R, s{."'r
e L he rotate mode and their combin
‘ C .
e 2): T}lethreebltsLﬁ,L and L, in OCW 2 deten
j o 2 selected for Dperatilon. “aetermy,

i i ith A, = 1,is recognized
and issue after ICW 1wit A gnizedas IOz Qperation Command Word 3 (OCW 3)

2 format is slu»wmD mDE‘lg-D5 1% | InOCW3, ifthe ESMMbit .., enble "oy

; Dg D5 e, Tl 1 0 the SMM bit is enabled to select or mask the spy
A |A A Ay |An Ayg| Aa Ag ) When ESMM bit is ‘0’, the SMM bit is neglect
L el special mask mode bit is ‘1’ the 8259 will enterg;

ESMM = 1.

— ' l ' ’ | Ay - Ag of interrupt vector
3 IfESMM=1 and SMM =0, the BﬂﬁQAwﬂlnhmhl

1 address (MCS B0 /85 mode)
Ty- T, of interrupt vector
address (B0B6 / 8088 mode)

g.{es.so How many 8259 can be in!

2 Command Word 3 (ICW 3) : . i -
there 15 more than one 8259A in the system and if they are cascaded Show their cascading st_rueture.
an ICW 3 is required. Riswer
ere are two types of ICW 3 : Master ICW 3 and Slave [CW3. 1 ‘ Nine 8259 can be interconnected I
e ) 8 r . A
emaster [CW 3 is used to specify whether it hasa slave 8259 connected y ) )
interrupt request input. The slave ICW 3 is used to assigna slave i Caseading structuree o
ntification number. 1. One 8259 as master and other 8 number of 8259
Command Word 4 (ICW 4) : can generate 64-priority IterrUpt SR

e : . ) 2 The master controls the slaves with CS4; & |
OW 4 is loaded only if the D bit of [CW 1 s set. the chip select inputs for slaves. |

W 4 is used to initialize the 8259 in the following modes :

Scanned by CamScanner



' MMtecture and signal d
The architectural block diagram of
by the functional description o

- - , The data buifer interfaces the!
— bus,

e, S 5 3. The read write control logic con
? What are its features ? . depending upon the opera
selects one of the two internal

5 data address at the behest of
cation interface 8251 USART:

ngﬂhronﬁus asynchronous receiver and
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e P

e i g either datao
= \ . % lm;F
" 1 Receiver | _Ex‘smm-ve- winput ¢
T Buffer RXD) ' | 1 :gingdataurcontrﬁl i
= 4 a—gﬂhisisanantive-lqy;a}%:
| | L [Receive [y RXRoy B8 grive operabon s RS
Control XC ¢his pin i gh :
SYNDEy . This input is used to gener
" - /BRKDEq b m!.mg]lyconnected to clock generagor

& +rol unit handles the modem handshake signg
e the communication petween the modem and the Ug P; ;?
e ontrol unit transmits the data byte received by the gy,
n the CPU for further serial communication.

cides the transmission rate which is controlled by the TXC input
v This unit also derives two transmitter status signals namely
TXEMPTY. These may be used by the CPU for handshaking
ransmit buffer is a parallel to serial converter that receiveg 4
llel byte for conversion into @ serial signal and further transmission

) the communication channel.
l ive control unit decides the receiver frequency as controlled by

F X ] input frequency. This unit generates a receiver ready (RXRDY)
| that may be used by the CPU for handshaking.
it also detects a break in the data string while the 8251 isin -, —
ronous mode. In synchronous mode, the 8251 detect SYNC RXRDY [T] 14 NS ] TXRD
ers using SYNDET/BD pin.

. - Fig. 5.28.1. 8251A pin coufigarati
escribe the pin configuration of USART. . RESET: A high on this input forces the 82514 into

device will remain idle till this input signal againgoe
of control word is written inteit.
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meh@“wdanagm

used to indicate that the dey;
is communicating with a modey,

: This output also may be used pg

output port that can be programmeg

that the receiver is ready to receive a datg

Jis signal is used to communicate with a moden.
Ifthe clear to send input line is low, the 82514
the serial data, provided the enable bit in the

v If the 8251A, while transmitting, has no
TXE output goes high and it automatically
er is received from the CPU, for further

and Data Comm

J a?-'-l’ long distances (such

The driver for RS-232

2 9to+25V and TTL logic}

converts the signals of +3
losic high.
The ICs MC1488 and MC14894A.

" RS-232C standard. =

The MC1488 contains four drivers an
signal to RS-232C level signal, 1
that convert RS-232C level sig

Pins and signals :

The standard prescribes the 25-
and DCE. The rate of data transmi
20 k band and to a maximum dis

Fig. 5.24.1 shows the pins and s
between DTE and DCE using line

TXD and RXD : The Transmit |
the serial data lines. These lines havs
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Refer Q. 5.8.

- What is 8253/8254 pro,
explain its internal
Refer Q. 5.11.

Draw and explain block dia
1C-8253. I
Refer Q. 5.12.

Discuss the mode of ope:
(RD) times with its control fo

GND Refer Q. 5.14.

T«mTMJJ . Explain 8259 programmable:
— i'l 3y Refer Q. 5.15.
ins and -'QM s i
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18 What do you underm],y =
' different ways that a i
= messing modes. Proccsas

14. Give the significance of datg b,
bus.

Data bus : It is meant for
Address bus: It is meant for
Control bus : It is meant for sending

Ad.
1.
2
3.

15. List the two main disadvantages of
microcontroller, .

#mg 1. Power consumption is high.
2. They are more expensive than microcon

What do you mean by general pus

They are the devices that performas
for interfacing a variety of input/
MICroprocessor.

. What is assembler ?

The assembler is a program that®
by the ASCII keyboard into the co!

of the microprocessor.
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- 7 write about the basie (
and microcontroller,

ructions into machine c '
than that on which it mﬁg:

i

gital computer.,
KTU 2017-18,
[t is just a processor, Me
and /O component have to be

connected externally.

: ves : Programming languages that are intendeq
. g %nt are known as hxgh level !B.nguages_
L Machin wm num
- ‘machine is fixed and words are form
fthese bits.
4 h o : Each manufa

) ol the
2 Assembly Language _
has devised a symbolic code for eachinst

jcular instruction cons

. ‘The mnemonic for a part 0 b that instruct
o : hat instruction.
d 5 suggest the operation to be periorme i
: . : ; 8 ‘ith bl asg To interconnect peripherals with the mig
1.13. Write basic operations of microprocessor wi ock logic devices, are necessary. 'I‘hemtheeirm.’
buffers, decoders, encoders and latches. .

diagram. [AKTU 2017-18, Marks 0z]
. L16. What is the fundamental difference bx

Microprocessor have less
ber of bits in a word for a given number of registers, hence
ed through various combinations more operations are memory

based.

cturer of a microprocessor
ruction, called a mnemonic,
ists of letters that

| 1. Usingits ALU (Arithmetic/Logic Unit), a microprocessor can perform
~ mathematical operations, .
R s i  san move data from one memory location o Von-Neumann architecture ?

another.
3 A microprocessor can make decisions and jump to a new set of

instructions based on those decisions.
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1 m,DA(Holdacknow !

Program counter (PC)i:
| ‘ .ddressofnextmstme‘tsm

instruction.

M w‘hﬂt is ﬂddmsyd‘tl Duffy

;6 This is an 8-bit bi-directio
address/data bus, i.e., low
(D, - D).

26. What do you understand

Afi& In a typical processor ope
opcode of mstrucnonfra  mem¢

a register called asinst
27, Explain different types ¢
I
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»: It is defined as the time required to complet,

defined asthe time required to complete gpe
neg memory, or acknowledging or exterpa]

Jow does the microprocessor differentiate between data
‘and instruction ? [AETU 2015-16, Marks 02]

When the first machine code of an instruction is fetched and decoded
processor recognizes the number

" inthe instruction register the micro,
~ of bytes required to fetch the entire instruction. For example
MVI A, Data, the second byte is always considered as data. If the
" data byte is omitted by mistake whatever is in that memory location
will be considered as data and the byte after the data will be treated

as the next instruction,

211 “‘fwm and POP instructions in microprocessor.
[AKTO 2015-16, Marks 02]

- P m]lﬂ.ta the m 1 _'m
g:l‘ S:;soperatedatsm-

=

21

frs

MVI B, 37TH

Total number of T-states =7, 5.

A o
Execution time = EPST N 12=4

What is stack memory ? Explain, N

The memory which is used to store ysef ;
in the form of stack of data i:(t:;:]eed e

_ What is flag ? Discuss in brief. [AKI

OR
Draw flag register of 8085,

. It is an 8-bit register, in which five of

information in the form of flags ; S(§
(Auxiliary Carry flag), P (Parity flag)and
in Fig. 1. r
D; Dy D; Dy Dy D,D.]i‘
[sTz DX<acX]rP
Fig. 1.

. What is SIM and RIM instruction?
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it -ihpm:k pointer decreased by one,
e done in which type of reglsg,n ?
; = 34:4:-“:‘,‘;‘.:‘{"‘; :‘ 7. )

ster | mlythe registerin which nnthmetlca] and

.ﬂ"’i [

' E; B B E E; E; By B

jgwd to store interrupt nnd subroutim

Mﬂ) store mterrupt and suhrouhne returll
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oy ocessor changes mode from real mode
Mmﬁe Jvﬂce-ver&ﬂ the internal queue has to be ﬂusheil"
are two ground pins in 8086 7 Explain.

@m 2016-17, MMEI

& There are two ground pins in 8086 to distribute power for noige

reduction.

35 What is the role of execution unit of 8086 microprocessor ?

ells the BIU from where to fetch

Ang The execution unit of 8086 t
truction and executes instructions,

instruction or data, decodes ins
- 36. List the types of segment registers.

i Codesegment registers
- i Extrasegment registers
*{i Data segment registers
iv. Stack segment registers

MDR is theregwtea-afa,
dat,a to be stored in the com
from the computer stm'm.

Give the significance “mﬁ

This pin decides whether 8088 s b
or maximum mode,

what do you mean by dh"eel
microprocessor ?

In the direct addressing mod
specified in the instruction as :p:,.lts'h

_ What is LODS ?
. LODS (load string byte) is an i

register by the consent of a atnngpomaﬂu]w

. What is the difference between the follg

of 8086 ?
MOV AX, TABLE-ADDR

LEA AX, TABLE-ADDR AR

MOV AX, TABLE-ADDR : This instruc
immediate data from TABLE-ADDR to
LEA AX, TABLE-ADDR : This inst
address TABLE-ADDR mtoAJ(repatH -
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y -2 and copy S to stack,
CX and carry flag from BX anq

’wwinBMmimpm Ssor ?
6-17, Marks 03]

registers AX, BX, CX and DX are the general purpose registers

types of interrupts in 8086 ? Give its significance,
[ARTU 2016-17, Marks 02

A Interrupts : Types of 8086 interrupts -

'L Divide by zero interrupt (Type 0)

ii Single step interrupt (Type 1)

iii. Non-maskable interrupt (Type 2)

iv. Break interrupt (Type 3)

v. Overflow interrupt (Type 4)

vi, Software interrupt (Type 0— 255)
vii. Maskable interrupt (INTR)

B. Significance : Interrupts are useful when interfacing VO device

at relatively low data transfer rates, such as keyboard inputs.

3.17. Write about types of addraslingl modes in B086.
' [AKTU 2017-18, Marks 02

- ? Irﬁnwm&:fddressing modes are for defining
~ Branch addressing modes : Branch addressing modes are the
vy ‘fm abranch address in control transfer instruction.
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ﬂﬂmbl\!f al .
)

- which is used to initialize several

) to assign values to these locations
1;:DBLE pW 10 DUP(0); Reserved an array of 10,

'DEBUGGWG ; hat d ines th bl
s i Itip: prooesst t 'etermmes e problem and
i: 1:;1; co%irtand then fixes it.
by flow chart ?
tic representation o

What do you mean
Aflow chart is a diagramma
ving the problem.

f the procedure for

box in 2 flow chart ?

What is the role of oval and diamond
diamond indicates

(val indicates start or stop operation while
decision making operation.

' What is the role of parallelogram and rectangle box ?

: Parallelogram indicates input/output operation while rectangle box
indicates process operation.

[AKTU 2017-18, Marks 02

A compileris acomputer pr
source code written in g

computer language’

4 11, How can the memory be g .'r

emory allocations can 3
pos I:{-u-.rit:lecl for the users, be dol_lg

Y2 what is the purpose of STACK g;

[t provides shorteut definition te il
s ample: STACK 100; m?ee 3

413. Define following :
i, Nibble
i, Word
w . re
i, Nibble : Nibble is four binary digitsor

ii. Word : Group of bytes is known as
more bytes

©00
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5
neral purpose peripherals ?
5.1. What do you mean by g€ orm a specific task but may

:ces that perforn sony
e geﬁiﬁiﬂﬁiﬁl 3 variety of input/output devices |

microprocessor. w

ion ?
5.2. What is half duplex mode of data transmission ?

ission may take place in
Ang. In half duplex mode, data transmission 1 . in
d?rection bﬂt at a time data may be transmitted only in one dir

5.3. What are peripheral devices 7 Why are they required ?

Am: Peripheral devices: A peripheral devicg is defined as a compuf - :
device, such as a keyboard or printer thatis not part of the essential
computer (such as the memory and m-icroprocessor).. 9
Regquired : Peripheral devices are required to enable microprocessor
to communicate with the user or an external process and to ease
the circuit operations. - .

il

5.4. Define baud rate.

Ans. The baud rate is defined as the number of bits per second. Itis us
to indicate the rate at which serial data is being t 5

1
|
Bl |

"

5.5. What is DMA ?

Ans. DMA (Direct Memory Access) is an /O technique commonly USéS
for high speed data transfer. ‘

W

5.6. Explain the role of READY in 8237 DMA controller.

Ans. READY is an active high input used to match the ead 0
speed of 8237 with slow memories or /O devices. |

5.7. What is block transfer mode of 8237 ?
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I;];@xed'pﬁoﬁty ¢cheme,

Status registe gnificance of status register
gister keeps the t | s b
request and the statyg of thfelii:l:enf all ﬂ::, :;B:IBA ha
5.10. Ligt = .
g any two salient features of mode 2 in 8255.
1. The 8-bit port is bidirectional and additionally a 5-bit control portis
aVallable, iy o St

i. Inputs and outputs are both latched.

5.11. What is 8255 ?

The 8255 is a programmable peripheral interface which is used for
parallel data transfer.

5.12. List the various modes of 8255 ?

Afig. There are two modes of operation of 8255 :
i. BSR mode (bit set reset mode)
i, /O modes

/O modes are further classified into three modes : :

a. Mode0 ' ' \
b. Mode 1 \
c. Mode 2

5.13. What are the basic differences between 8253 and 8254
programmable timer/counter ? '

m - - 2 0 I ] .:#;i‘ = ——

S. No' m i : ] s 2 o T
1. |Operating frequency Operating frequency 0 - 10 MHz.
0-2.6 MHz. -_

9. | Uses NMOS technology. Uses HMOS technology. |

3 |Read-back command not Read-back command available. |
available.

5.14. What is 8259A?
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5.17. Why are interfacing devices required ?
,  Ams Interfacing devices are req

5.18. A register of 8259A stores the bit required to mask :_-:;_-:_

Ans Interrupt mask register (IMR).

5.19. Why is parallel communication not used for long distance

5.15. List any two features

B r-l

5.16. What is EOP ?
Ang EOP (end of process) is an ﬁ? operation.

I
#

' w ; ﬁbﬂ"ﬂﬁi _ -

sible to get 64 priority inte:

By cascading 8259, it is pos

=
ive low bidirectional pin, uge,

indicate the completion of D

uired because their use reduces th ;
count of the system and simplifies the design process.

interrupt inputs. Identify the register.
[

i

communication ? b
Parallel communication is not used for long distance communicaf Q“‘F
because of its high cost of installation. A8

List advantages of memory-mapped 1/0 and /O mappod ;L
technique of data transfer in microprocessor. p

Memory mapped I/O : |
All arithmetic and logical operation can be performed on /O data
directly. i W

To map with other I/O operations :on required
O mapped 1O ; » N0 separate operation re e
Less logic is needed to decode a discrete address.
Whole memory address space is available. .
Difference between as : 1
ynch-rono SVYNCI nous
communication, Ve gus T
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Only One
transferred at g time.

character i

No _Synchronization
required.

Speed is less.
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