Don't believe blindly on these most questions.

It

g R |
s just pregiction based!,

an access (10) It provides 5 hardware interrupts : TRAP, RSTS.5,
RST6.5, RST7.5. INTR
an access (11) By providing external hardware (8259 chip) one
can increase the interrupt capability of it.
(12) It provides status and control signals.
e
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To reduce complications on microprocessor IC, we need
multiplexing. ‘

e
Prob.4 Define general purpose registers and their use.

[R.T.U. 2019

general-purpose registers to store 8-bit data named as
B.C.D.EH and L. They can be combined to form register
pairs - BC, DE and HL 1o store 16-bits of data. These
registers are programmable by user to store/copy any data
and used to perform different operations and hence also known
as scratched registers. The HL pair is used to address
members.

e e
at is microprocessor?

OR
Explain microprocessor.

Pr IR.T.U. 2019)

|R.T.U.2017|
o —————  ——

Sol. Migroprocessor : Itis a multipurpose, programmable,
'c[nck dr_uven. register based electronic device that reads binary
instruction from memory, accepts binary data as input and
processes them.

CPU

t‘\rilhmctic Logic U;l
l Input H Control Unil j_t Ottput

Memory

Fig. : Microprocessor

ote on Multiplexer, |R.T. |

ol. Multiplexer : Mu!ilc

' means many into one, A

C. | multiplexerisa circuit used to selecy an

d route any one of the

Sol. General Purpose Registers : 8085 has six 8-bit"

(w

— e orfaces }
Microprocessor and Interfaces
several input signals to
non clectronic circuit @

N 7y
multiposition switc . e
Multiposition switches arc widely used in many

electronics circuils. However circuits tlmt' operate at llllg:
speed-requirethcmullipiexcr 10 be aillqmallcally' ».;electe .
meclranical switch cannot perform lhIS. task satlsfa?lorfly.
Therefore, multiplexer used to perform high speed switching
are constructed of electronic components.

Multiplexer handle two type of data that is ?nalog and
digital. For analog application, multiplexer are built of relays
and transistor switches. For digital application, they are built
from standard logic gates.

The multiplexer used for digital applications, also called
digital multiplexer, is a circuit with many input but Oflly one
output. By applying control signals, we can steer any inputto
the output. Few types of multiplexer are 2-to-1, 4-10-1, 8-10-
1 and 16-to-1 multiplexer.

Following figure shows the general idea of a multiplexer
with n input signal. m control signals and one output signal.

asignal output. A simple example of a
le pole

f a multiplexer is a sing

M cantich
ines

"
Input
Signals

Output mgnal

Fig. : Multiplexer Pin Diagram

rite short note on De-mudtiplexer.,

Prolil7 [R.T.U. 2017)

Sol. De-multiplexer : De-multiplexer means one to many.
A de-multiplexer is a circuit with one input and many mupui;.
By applying control signal, we can steer any input to the
output. Few types of de-multiplexer are 1-10-2. | -to-4 |-to-8
and 1-to-16 De-multiplexer. ,
mullipll;ile!ro \:Ii‘tllllgl li:;épuurlcsi]-lrll:l-:ll1‘1‘:1“{ :]W glt:‘l'mml e akintage
Signers stghal, m control signals, and n output

M contral
liney

——

l ——
Input —

Signals CEAx
M Output
ignal

Fig. . De-multiplexer pip Diagram

Pro! ;9. vite short note on Encoder. |R.T.U. 20 “
S— P

a combinational logic cire

verse' decoder function.

of iis inputs representing |

Sol. Encoder : “An encoder s
that essentially performs a “re
accepls an active level on one

igi i - octal digit, and converts it to
digit, such as a decnma.l or octal dllgl.t: and conver } Eaa
coded output such as binary or BCD. . deal
Encoders can also be devised to encode variouf . ..

symbols and alphabetic characters. This process ¢
converting from familiar symbols or num-bcrs to a cod
format is called Encoding. Encoder has n input |‘ln¢s. ol

one of which is active at any time and m output lines. In i

encoder the number of output is less than the number of i

A perip
mem

Fig. : Block Diagram of an Encoder
An 8 1o 3 encoder has eight active low inputs and the

output lines. When the input line 0 goes low, the output is 0f g;“"
. i her
when the mput line 5 goes low, the output is 101, Arifll

simultancous inputs, priority encoders are very successilly, ..,
TALS 148 is an example of 8 to 3 priority encoder. Jare |
Encoders are commonly used with keyboards. For ellinput

key pressed, the corresponding binary code is placed onff 1 001

data bus the (

 [—

0 —

Pro .‘) Yrite short note on Decoder. IR '

Sol. Decoder : “Decoder is used to detect the presel
a specitied combination of bits (code) on its inputs Fig
indicate that presence by a specified output level.”

. o dofal
When generalized. a decoder has n nput linestohalg, r
n bits and from one (o 2 output line to indicate the pres ost

ot one or more n-bit combinations. Decoding is necess

applications such as data multiplexing, digital display. ik roh

10 analog converters and memory addressing. . -

. For example, if the input to a decoder has 2 biliBol.
lines, the decoder will have 4 output lines. The 2 fi et
assume four combinations of input signals 00, 01, io, 4 abri
f:acll combination identified by the output lines 0 10318
input is (10),, the output line 2 will be at logic | and o

will remain at logic 0. This is called Decoding
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Fig. 1: 2 to 4 Decoder Logic Symbol
Example of the decoder can be 3to 8, 4to 16,4 to 10
decoders. Decoders have active low enable lincs. which decide
when to turn it on.

3-10-8

Decoder gt

g s )
Il

Fig.2:3 to 8 Decoder Logic Symbok with Enable
A decoder is commonly used device in interfacing I/O
peripherals and memory. Decoders are also built internal to a

memory chip to identity individual memory register.
Basic Binary Decoder : Suppose we wish (o determine
when a binary 1001 occurs on the inputs of a dizital circuit
An AND gate can be used as the ba
because it produces a HIGH output only when all of its inputs
are HIGH. Therefore, we must make sure that all of the
inputs to the AND gate are HIGH when the bin
1001 occurs, this can be done b

sic decoding element

ary number
Yy inverting the 2 middle bits

(the 0s).
| A (LSI?
0 ] n 8 l -
i A
g [ c __D___/— X ~DBTA
[

I D—

(MSB)

Fig. 3 : Decoding logic for 1001 with an Active-HIGH Output
Aisthe LSB and D is the MSB. In the rep

of a binary number or other weighted code, LS
the right most bit in a horizontal arrangement
most bit in a vertical arrangement, unless specifie

resentation
Bis always
and the top
d otherwise,

Pro Xplain microcontroller.

N
S(_)I. Microcontrolier : It is a device that includes
microprocessor memory and 1/0 signal lines on a single chip,
fabricated using VLS] technology.

(a) Reprogrammable system,

(b) Embedded system.

[R.T.U.2017)
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MPU

Memory 170

Peripheral Devices
* A/D Converter
* Timer

- * Serial /0

Fig. : Microcontroller |

xplain a

ddress bus.

IR.T.U.2017|

-—___—-;—_-—_-_—_—%
Sol. Address Bus : The address bus is a group of 16 lines
generally identified as A, to A ;. The address bus is
unidirectional : bits flow in one direction - from the MPU to

peripheral devices. The MPU uses the address bus to perform

the first function : identifying a peripheral or a memaory

location.
A \
! > Address Bus 3 —
& J L < :
. _\E \
I——. femory L Input [ (j'_"
- TR e~
5\1!“_., J I Oupnt Real
‘ ! I _:: Woarld
> Data Bus >
Y
D, Control Bus
I i

Fig. : 8085 Bus Structure
In a computer system, each peripheral or memory
location is identified by a binary number, called an address
and the address bus is used to carry a 16-bit address. This is
similar to the postal address of a house. A house can be
identified by various number schemes. For example, the forty-
fifth house in a lane can be identified by the two digit number
45 or by the four digit number 0045. The two digit number
scheme can identify only a hundred houses, from 00 to 99,
Similarly, the number of address lines of the MPU determines
its capacity to identify different memory locations (or
peripherals). The 8085 MPU with its 16 address lines is
capable of addressing 216 = 65,536 (generally known as 64K)
memory locations, As 1K memory is determined by rounding

off 1024 to the nearest thousand, similarly, 65,536 is rounded
off to 64,000 as a multiple of 1K
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(EkToprocessor and Interfaces
" The number of address lines is arbitary, it is determined
by the designer of a microprocessor based on such
considerations as availability of pins and intended application
of the processor. For example, the Intel 8088 processor has
20 and-pentium processor has 32 address lines. .

Prob.12 Explain data bus. [R.T.U.2017|

et T e T e e ey
Sol. Data Bus : The data bus is a group of eight lines used
for data flow. These lines are bi-directional, data flows in
both directions between the MPU and memory and peripheral
devices. The MPU uses the data bus to perform the second
function: transferring binary information.

The eight data lines enable the MPU to manipulate 8-bit
data ranging from 99 to FF (28 = 256 number). The largest
number that can appear on the data bus is 11111111 (255),,
the 8085 is known as an 8-bit microprocessor.
Microprocessors such as the Intel 8086, Zilog Z8000 and
Motorola 68000 have 16 data lines: thus they are known as
16-bit microprocessors. The Intel 80386/486 have 32 data
lines; thus they are classified as 32-bit'microprocessors.

ParT-B

plain role of flag register in Assembly
Language Progranmuning also describe various
Slags available in 8085. . [R.T.U. 2019, 09]

‘—,"-m—“_____
Sol. Flag Register :Flag register is a 8-bit special purpose
register. The role of the flag register in programming is that
all the conditional branching operations are based on the four
flags of the flag register as an example INC “addr” is based
on the carry flag. If the carry flag value is CY = 0 then only
the program control will transfer to the given address otherwise
the next instruction will be executed. The flag register and
five bits set and reset condition is shown below :
Db b D D D D D

]s“| 7 l x’AC] X I Plx|c;mtm
e ' ]

Sign status Carry status

Zero status ——T——— Don't care

\—— Tarity status

———————— Auxiliary status
Fig. : Flag Register

1. Carry Flag (CY): If an arithmetic operation results
in carry, a carry flag is set (1). Otherwise it is res¢t (0). .Thc
carry flag also serves as a borrow flag for the suustraction,
The cairy flag solves the dual purpose of showing carry borrow
in case of addition and substraction respectively. It is
represented by D, bit of flag register.

2. Parity Flag (P): This flag bit (D,) shows the result
of the arithietic operation is having even number of ones
(or) add. Since 8085 microprocessor follows even parity
system so if the number of ones in accumulation after
arithmetic operation is even. This flag is set (1) other wise it is
cleared (0).

3. Auxiliary Carry Flag (AC): In an arithmetic
operation when a carry is generated by lower nibble and passes
to upper nibble, the auxiliary carry flag is set. This flag is used
internally for BCD (Binary Coded Decimal) operations D,
bit of flag represents the AC flag,

4. Zero Flag (Z): The zero flag shows that the result
of any arithmetic or logical operation 1s zero or non 7ero, The
zero Hag is set (1) when the result is zero otherwise it is reset
(0). Zero Nlag is represented by D, bit of flag register.

5. Sign Flag (S): The sign flag is replica of the D, bit
of the result. The sign flag is set (1) if bit 7 of the reset is (1),
otherwise it 1s reset (0). Sign flag is represented by D, bit of
flag register

S —

e —
Pro@.14 Hxplain the role of following in 8085-

(a) Program Counter

(b) Stuck Pointer IR.T.U. 2019|

e ——
Sol.(a) Program Counter : Program is a sequence of
instructions, microprocessor fetches these instructions from
the memory and executes them sequentially. The program
counter is a special purpose register which, at a given time,
stores the address of the next instruction to be fetched.
Program Counter acts as a pointer to the next instruction,
How processor increments program counter depends on the
nature of the instruction: for one byte instruction it increments
program counter by one, for two byte instruction it increments
program counter by two and for three byte instruction it
increments program counter

by three such that program
counter always points to the

address of the next instruction.

In case of JUMP and CALL instruction, address
followed by JUMP and CALL instructions is placed in the
program counter. The processor then fetches the next
fnstructiun from the new address specified by JUMP or CALL
Instruction. In conditional JUMP and conditional CALL

‘mstructions, if the condition is not satisfied, the processor

increments program counter by three so that it points the

e



ﬁ‘
Sol. Control & Status Signals
There are 2 contro! signals { RD and WR) ani

three status signals (10 M. S and S) to identify the nature
of operation and one special signzl. ALE for distinouishing
the higher order and lower order addresses
(a) ALE (Address Latch Enable)
generated in starting of the 8085 orcrauon and is
used to latch the order address from the
multiplexed bus and generate & -cparate set of eiglt
address lines A. — A If this is one, address will
be passed otherwise data will be passed througa
AD, - AD,
RD (Read) : This is 2n active low signal and is
used to read memory or 1’0 device and data will
be available on data bus. Tius signal should be low
to perform the read operation.
WR (Write) : A low on WR indicates that data
on the data bus which has becn placed on it by th:
processor is to be writien into the selected memor,
or /O operatron
(d) 10/M : This is a status s
between 1/O and memo
operation and if low,

| his signal s

lower

(b)

]
L)
-

gnal used to differentiat:
peration. If it is high, YO
operation, [t is

Memory

combined with RD and
memory control signzis.
(€) §, and S, : These are also
lo identify varicus operations,

WR to generate [/Q and

status signais and used
according to the

following table :
Table : 8085 Machine Cycle, Status & fnmlul Signal

Status T —j_ 4_,,‘,,
MaduncCyde;_l?y_w-i'?\‘i” r Cantrol Signals l'
i '+""[ _—
gpcoder-'etch' © |t|tiRD=0 |

emo o =D =
R&drﬁf ! k !G!RD-G |
Memory | o |o |1 os. ;

Write i I P Bh=g

/ORad 1 1 0 koo |
170 Write 117ﬁﬁﬁ;“i

—_— i =
Interrupt % U a | 3 beems o |
Acknowledge | A |
dat_ 177 Tolol b, wR-z |
Hold Z X )E_i e |
iﬂgs.i____ 7 —'X—T X F and INTA =1 l

Here Z=Tri-state/high Impedance ;
X=Unspecified

Pro
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terapracessor and Micracontroller
1) Assembler and Compiler
(iii) High level and low level language

(iv) RAM and ROM

T e e e e
b.20 @wxm the difference benveen the following

|R.T.U. 2002

Sol. (i) Difference between Microprocessor and

Microcontrolier :
Table : Comparison Between Microprocessor and .\licrownlru'ller

S. Micrnproc.cssur I Microcontroller

No.

1. |Microprocessor contains | Microcontroller contains
ALU, general purpose the circuitry of micro-
register, stack pointer, processor and in addition
program counter, clock [t has built-in ROM, .
timing circuit and RAM., I/0 devices, timers
interrupt circuit. and counters.

2. |1t has many instructions |1t has one or two
to move data between instructions to move data
memory and CPU. between memory and

CPU,

3. |1t has one or two bit It has many bit handling
handling nstructions. instructions.

4. | Access times for memory | Less access times for

fand I/O devices are more. | buili-in memory and 1/0

l__

Lo
‘ I.’p._lff\/!lx.roprocwwor based

|
'I\lrun])rocusnr based
|system requires more

lh'lrd\\ arc

devices.

Microcontroller based
svstem requires less
{hardware reducing PCB
|size and increasing the ~
[reliability

system is more flexible in
design point of view.

Less flexible in design
pomnt of view,

7. [Tt has single memorny

| map for data and code.

It has separate memory
map for data and code.

8. {Less number of pins are | More number pins are
multi-functioned. multifunctioned.

9. |Few bit hiding Many bit hiding
information. information,

10. | High performance Low performance simple

pipeline parallel CPU
larchitecture.

(ii) Assembler and Compiler

No.

Assembler

CPU Architecture.,

e

Cowmpiler
|

An assembler can be
considered as a special
type of compiler which
translates only assembly

language to machine code.

{Compiter is a computer
program that reads a
program written in a
language and translates it

in to another language.

Microprocessor and Interfaces }
2. |1t produces an object code| Compiler usually

which might have to be|produces the machine
linked  using linker|executable code, directly
program in order to run on|from a higher level
machine. - language.

(iii) High Level Language and Low Level Language

[s. Low level language

No.
1. |High level languages are

easy to learn.

2. | These are near to human

High level language

Low level languages are
difficult to learn.
These are far from

language. human language.
3. |These are easy to Program in this language
modify. are difficult to modify.
4, |Execution of program is | Execution of program is
slow. fast.

These languages are

5. | These languages are
normally used to write

normally used to write

application program. hardware program.
(iv) RAM and ROM
S. Features | RAM ROM
No.
I. | Elaboration | Random Access| Read Only Memory.
Memory
2. | Memory Internal External Memory.
type Memory
3. | Working Both Read and | The ROM only
type Write allows the user to
operation can | read the information.
be performed User cannot make
over the changes to the
information information
stored in
RAM.
4. | Type 1. Static RAM | 1. PROM
(SRAM) (Programmable ROM)
2. Dynamic 2. EPROM (Erasable
RAM (DRAM) | Programmable ROM)
3. EEPROM
(Electrically Erasable
Programmable ROM)

_—e——
Prob.21 There are two types of read and write in
microprocessor infterfaces, such as Read and Write from/
to input device and output device as well as Read and
Write from/to memory device. Explain how they are
realized by only three pins in 8085, [R.T.U. 2009]
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lines (line 15-8) and lower address lines (line 7-0) combinely
holds the 16 buts of the address. When ALE is low (Logic 0):

Upper address lines (line 15-8) holds the upper 8 bit address

and Lower address lines (line 7-0) holds the "8 bit DATA".

Multiplexing is used to reduce the number of pins of
8085, which otherwise would have been a 48 pin chip. But
because of multiplexing. external hardware is required to

de-multiplex the lower byte address cum data bus.

I'he Pin no= 30 of 8085 is the ALE pin which stands for

"Address Latch Enable’. ALE signal is used to de-multiplex
the lower order address bus (AD, - AD,).

Pins 12 to 19 of 8085 arc AD, - AD,; which is the

multiplexed address-data bus. Multiplexing is done to reduce
the number of pins of 8085.

Lower byte of address (A, - A,) are available from
AD, - AD, (pins 12 to 19) during T, of machine cycle. But

the lower byle of address (A, - A;), along with the upper

dAyie Ag- A5 (pins 21 to 28) must be available during T, and
rest of the machine cycle to access memory location or VO ports.

Now ALE signal goes high at the beginning of T, of

each machine cycle and goes low at the end of T, and remains
low during the rest of the machine cycle. This high to low
transition of ALE signal at the end ~f T is used o latch the
lower order address byte (A, - A;) by the latch IC 7415373,
so that the lower byte A, - A; is continued to be available till
the end of the machine cycle. The situation is explained in

the followmng figure :

(5] |
o il -
== - A -A
AD, : Laxh) i (Lower byle of address tus,

avalable from T, state of each
machine cycle)

LR R=1 )
L

ALE signal
Fig. : Lower byte of address latching achieved by the Hto L
transition of ALE signal, which occurs at the end of T, of each
machine cycle

raw and explain the functional block diagram
icroprocessor along with the Sfeatures in detail.
|R.T.U. 2019

OR

Draw the architecture diagram of 8085 microprocessor

and explain functions of various registers.
|R.T.U.2015]

{(B.Tech. (IV Sem.) C.S. Solved Papers )
OR

Dr'aw and explain the functional block diagram of 8085

microprocessor. [Raj. Univ. 2006, 2004, 2002, 2001}
onRr

Draw the diagram of 8085 microprocessor architecture.

Explain the components. IRT.U. 2014

—————
Sol. Intel 8085 is an 8 bit, NMOS microprocessor. It is a 40
pin IC package fabricated on a single LSI chip.

Seral 110
control

Interrupt
control

c
Accumud [Tempeorary | | Slatus | |Instruction
lator Hegister I lngs Itegister

‘ Anthniehic
&

Logic unit

mternal data bus
]

D |

H 1
Stack
Pointer (5 )
rogram
Counter ( PC)
Increnicnory
[Xecrementor
Address | .an

Instruction

Decode &
mic count

Tinnng & Control Ui

i 'y

control signals

Clovk

Address Data address
Huller Hutfer

Fig. : Block diagram of 8085 MPU
The intel 8085 uses a single +5V dc supply for its
operation. Its clock speed is about 3 MHz. The clock cycle is
of 320 ns. The time for the clock cycle of the intel 8085 is
200 ns. It has 80 basic instructions and 246 opcodes
Fig. shows the block diagram of intel 8085 [t consists
of three main sections, an arithmetic and logic unit, a timing
and control unit and several registers. These important sections
are described below:

1. ALU

The arithmetic and logic unit (ALU), performs the
following arithmetic and logic operations.

1. Addition 2. Subtraction

3. Logical AND 4. Logical OR

5. Logical Exclusive OR 6. Complement (Logical

NOT)

7. Increment (add 1) 8. Decrement (subtract 1)

9. Left shift (add input toitself) 10. Clear
2. Register Array

Register is a group of predefined memory location
which is used to store data and result. 8085 has got three
types of registers:
(a) General Purpose Registers (GPR) : Refer 1o
Prob. 4.

erfa ces b

' Microprocessor and Inte
) Ten . W and Z are lemporary

(b) Temporary Registers .
onn

registers which are not available for wser. To pert
- x ¢
and logical operations, IMICTOPrOCessor assumes

arithimetic
and takes another and

one daia is available m accumulator
then nerforms vperation v the 2 data bytes. Temporary
regisiers are used by microprocessor tor internal operations
1o store operand. immediate operand or address of memory

(¢) Special Purpose Registers : 8085 microprocessor
contams three special purpose registers which are Program
Counter (PC), Stack Pointer (S1) and Increment/ Decrement

latch

(i) Program Counter (PC): Refer to Prob. [4(a)

(ii) Stack Pointer (SP) : Refer 1o {’r'wb.Hfb) .
(iir) Increment/Decrement Latch: This is also a lb—t_n:
register used o ncrement or decrement the contents of SF
and PC registers. Address bufler and address/data buffers
Y with these registers. Address bufier
- A, address

d to un—state

arc used in co—ordination
is an 8 bit unidirectional butter used for A,

lines. When they are not used. buffer 1s use
1y bufTer is an 8—bit bidirectional buffer

these lines. Address/Dat:
ondihons

for address/data hines AD_ — AD. under certain ¢
(reset, hold, halt)

1. Interrupt Control
[his block is responsible for gccepling different

interrupt request inputs such as IRAP. RST 7.5, RST 6.5,
RST 5.5 and INTR. Interrupts are generated to mterrupt the
execution of program. When a valid mterrupt request s
present, it informs control logic to take action In response
to each signal
4. Scrial 1O Control Groups

he data transferred via D to D, lines is parallel data

but under certain condition it 1s advantageous 10 use serial
data transter (bit by bit transmission ). Microprocessor 8083
uses SID and SOD signals to transmil data senally. The data
on these lines is .u:x'plcd or transferred under software
control by serial /O control blocks
5. Instruction Register, Decoder and Control Group

Instruction Register : When an instruction s feiched
from memory. it 1s loaded in instruction regisier and that
instruction is provided 1o decoder tor decoding. This regrster
is only activated when an instruction code or OPCODL s
avatlable on internal data bus. It 5 a non—programmabie
register

Instruction Decoder : This accepts a bit pattern {rom
instruction register, decodes it and gives the decoded
information to control logic  The information includes what
operation is to be performed, who is going to perforn: i, how
many operand bytes the instruction contains etc

Timing and Control Unit : It contains an osciliator
and a controller sequencer. Oscillator is responsible for
generating clock signals 1o synchronize all registers and
perioherals for communication to the microprocessor
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AssEMBLY LANGUAGE PROGRAMMING

CHAPTER IN A NUTSHELL

T R P R e G I
O Assembly Language S =Sign

A medium of communication with a computer in which

programs are written in mnemonics. An assembly language
is specific to a given computer.
@ Instruction Set : All the instructions are described fully
in terms of its operation and the operand, including details-
such as number of bytes, machine cycle, T-states hex code
and affected flags.

The various abbreviation used- Reg, 8080A/ 8085
Register. '

Mem = Memory Location
R = Register
R, = Register Source
R, = Register Destination
M = Memory
( ) =Contents of
X X =Random Information
Jd  Flags : All flags are modified to reflect the result of

7. = Zero
AC =Auxiliary Carry
P = Parity
CY = Carry
Example :
Opcede Operand  Bylte M-cycle T-States Hex code
ACl  8-bitdata 2 2 7 CE

Description : The 8-bit data (operand) and the carry
flag are added to the contents of the accumulator and the
result is stored in accumulator.

0  Program Structure : These are of 3 types.

(i) Sequential : A program with top location approach,

without much complexity.

(ii) Conditional : Conditions are applied in the form

of conditional loops and counters.

(iii) Iterative/ Recursive : Some execution of a

program counter for a finite number of times.

wddition.

PRevious YEARS QUESTIONS

PArT-A

¢fine instruction & instruction set. |R.T.U.2019

—_—

iol. Instruction : An instruction is a command to the
r.licroprocessor to perform a given task on a specified data.
“ach instruction has two parts: one is task to be performed,
alled the operation code (opcode), and the second is the
ata to be operated on, called the operand. The operand (or

A e T e e R R A

data) can be specified in various ways. It may include 8-bit
(or 16-bit) data, an internal register, a memory location, or 8-
bit (or 16-bit) address. In some instructions, the operand is
implicit,

Instruction Set : All the instructions are described fully
in terms of its operation and the operand, including details
such as number of bytes, machine cycle, T-states hex code
and affected flags.

The various abbreviation used- Reg. 8080A/ 8085
Register.

Mem = Memory Location
R = Register
R, = Register Source
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(M1.26 p—
7 JNC is used 1o jump to the given step if their is no
carry (3 Byte instruction)
% JNZisused to jump 1o the given step if their is not
zero (3 Byte instruction)
9 DCR is used to decreasé given register by 1 (1 Byte
instruction) !

HLT is used to halt the program
Define direct and indirect mlde.s'sng modes with
|R.T.U, 2016]

OR
Describe various addressing modes available in
8085 microprocessor with two example of each.
[R.T.U. 2013
OR
Explain various addressing modes with example in
8085 assembly language programming.
|R.T.U. 2013, 10, Raj. Univ. 2001, 2000}
OR
Explain direct and indirect addressing with suitable
examples. [R.T.U.2014]

w
Sol. Addressing Modes : Each instruction requires certain
data on which it has to operate. There are various techniques
to specify data for instructions these techniques are called
addressing mode. Intel 8085 uses the following addressing
modes :

(a) Direct Addressing : In this type of addressing,
the address of the operand (data) is given in the instruction
itself.

Examples :

(1)STA2400 H : Store the content of the accumulator

in the memory location 2400 H.
32,0024 : Theabove instruction in the code form.

In this instruction 2400H is the memory address
where data is to be stored. It is given in the instruction itself
D. The 2™ and 3¢ bytes of the instruction specify the address
of the memory location. Here, it is understood that the source
of data is accumulator.

(2)IN 02 : Read data from the port C

DB, 02 < Instruction in the code form.

In this instruction 02 is the address of the port C of
1/O pont from where the data is to be read. Here, it is implied
that the destination is the accumulator. The 2™ byte of the
instruction specifies the address of the port.

(b) Register Addressing : In register addressing
mode, the nperands are in the general purpose register. The
opeode specifies the address of the registers in addition to the
operation 1o be performed.

Examples : )
()MOVA,B? Move the content of register B t

register A.
78 H : The instruction in the code form.

(2) ADD B . Add the content of register B t«

the content of register A.

80 I : The instruction in the code form.

in example (1) the opcode for MOV A, B is 78H

Besides the operation to be performed, the opcode alsc

specifies the registers, which contain data. The opcode 78H

can be written in binary form as 01111000 The first two bytes,

i e 01 are for MOV operation, the next three bits 111 are the

binary code for register A and the last three bits 000 are the
binary code for register B.

In example (2) the opcode for ADD B is 80H. In this
instruction one of the operands is register B (its content is
one of the data) which is indicated in the instruction itself. In
this type of instruction (arithmetic group), it is understood that
the other operand is in the accumulator. The opcode 80H in
the binary or is 10000000. The first five bits i.e. 10000 specify
the operation to be performed, i.e. ADD. The last three bits
000 are the binarv code for register B for 8085 microprocessor.

(¢) Register Indirect Addressing : In this mode
of addressing the address of the operand is specified by a
register pair.

Examples :

(1) LXIH,2500 H : Load HL pair with 2500 H.

MOV A, M : Move the content of the
. memory location, whose
address is in HL pair (i.e.,
2500H) to the accumulator,
HLT : Halt.

In the abpve Qrogram the instruction MOV A, M is
?t?eega:-zl:doif r@gtts;ter indirect a_ddressing. For this instruction,
notdi?-ectly ii;:: in“:] memory. 'l'he address of the memory is
o HgL Inthe instruction. The address of the memory

des pair _and this has already been specified by an
earlier instruction in the program, i.¢., as LX1 H, 2500 H
(L Tl . Ixzc; the HL pair with 2500 H.

2 | the content of the memory

ocation, whose address is in HL

pair (i.e. 2500 H), to the content

of the acc
HLT Ry by umulator.

In this program th‘ insi i
8 LIS Y , the instruction i
of register indirect addressing, ADDMis an €xample

(d) Immediate Addressj

ng:lni H
mode, the operand is specified g : In immediate ad

. _ dressing
with the instruction itself .

Examples ;
)] MVI A, 05 - i
o 05, 5 : Move 05 in register A

The instruction in the code o
rm.,

—



ﬁﬁm and lntcrjmj}

() ADIO6  :Add 06 to the content of the
accumulator.
C6, 06 - The instruction in the code form.

In these instructions the 27 byte specifies data.

L X1H, 2500 H is an example of immediate addressing
2500 is 16-bit data

Which is given in the instruction itselt. Itis to be loaded
into HL pair.

(¢) Implicit Addressing : There are certain
instructions, which operate on the content of the accumulator.
Such instructions do not require the address of the operand.

Examples : CMA. RAL, RAR etc.

—
IWrite a short note on rotate instructions of 8085

N |R.T.U. 2016

MicrdProcessor.
OR

Explain the all type of Rotate instructions with the help of
suitable examples. |R.T.U. 2013|

—
Sol. 8085 Microprocessor has four types of rotational
instructions.
(i) RLC (Rotate Accumulator Left)
(i) RAL (Rotate Accumulator Left Through Carry)
Gii) RRC (Rotate Accumulator Right)
(iv) RAR (Rotate Accumulator Right Through Carry)
(i) RLC (Rotate Accumulator Left) : Rotate or
shift the content of accumulator left by one bit without carry.
Seventh bit (D,) of the accumulator is moved to carry bit
(cy) as well as to zero bit (D).

[P.][D.} [B]«[D)]

(a) Itis 1 byte opcode.
(b) Only carry flag is affected.
(c) Implicit addressing mode (no oprand is there, works
on accumulator.) ¢
(d) It has | machine cycle and 4-T states.
Example : If accumulator contain 8-bit data
11011010. Than applying RLC instruction on it.

€91« [5]

Acwndsoress, [ 1] T 1T i]0]1]0)

Contun
DD, D D, D D, D, D,

E"‘L‘"L'_[oll.]l](:]l]u]T;[

Cy D. D, D, D. D‘ D.‘ D| D.

Accumulator after applying RLC Instruction. l

Carry): This instruction rotate the contents of accum

left by one bit with carry.

and carry bit is shift to zero bit of the accumulator.

and carry bit contain 0 than after instruction exec

accumulation contain 10110100 as follows

shift the contents of accumulator right by one bit wi

1s reset to 0,

Use of RLC

1. To multiply the number by two.
2 To check whether bit has carry or no carry.
(i) RAL (Rotate Accumulator Left Thr

The seventh bit of the accumulator shift to carry

Syntex :

o =1, o ] v
o]« €3«[b]) [B]-EY]
(a) Itis | byte opcode.

(b) Only carry flag 1s modifed.

(¢) Implicitaddressing mode.

(d) It has same | machine cycle and 4-T states,
Example : [f accumulator contain 8-bit data | I()l‘j

| wizs -

Use

(1) To divide the numbers by two.

(2) To check whether the bit has Carry or no carry,

(iv) RAR (Rotate Accumulator Right Tllruu'gh
Carry) : Rotae of shift the contentg of accumulator right by

| one bit with carry. Zero bit of Accumulator is shift 1o carry

bit and carry bit is shift to seventh bit.

Syntex :

O]« P} €YD} [B]«EY

It has same features litke RRC instructions.

Example : If accumulator contain A7H and carry flag

contain 0 bit.
Before [lllllllﬂll]||[1 |
= @ 1]

Execution
o[ -CLE L T,
5 CY

Aecumulator r-'l |

Wah CY T

nonDonnonn
D, I

D, n ), D, DL

— e

3 y e ;
Pro b: 18 Explain instruction cycle of an instruction MVT A, 05
U1 using timing diagram. "

[R.T.0. 2016)

Innny

|
), D. D D

En¥non

!
CY D.D DD

[
Accumulator and carry bit after RAL execution.
(iii) RRC (Rotate Accumulator Right) : Ro

carry. Zero bit of accumulator shift to seventh bit and

bit.

Syntex :

bleB] €S} [o][ul
(a) Itis 1 byte opcode instruction.

(b) Only carry tlag 1s affected.

(c) Implicitaddress mode.

(d) It has | machine cvcle and 4-T state
Example : Accumulator contain A7H and car®

gL Innnohy
Y

Betore
Execution

pf this data be 1001 H

—

?38 Let the actual physical memory location of register A be
OH and the machine code for tF = same be 06H. The d

ala

s givent in 035 ¥
g obein 05H. Let the actual physical memory location

Mnemonics | )ifuchinc Code I M;-;:Ir;r\' Locations
MVIA, 05H | R |

: : !
100011 |
1001 H i

L]
Ten

ak §s& ;2

Fig. : Timin
The Mvi A

M. and Mz)- M, -
tal of 7‘-5ta‘e3 as

g diagram for MV A, 0SH
; 05[.{ Instruction requires 2-machine cycles
cquires 4-states and M; requires 3-states,

T W sho:»n in figure. Status signals [O/M, S,
©s the 1™ machine cycle as the opcode fetch

Alle :
nnnnllll |
alué

After execution accumulator contain DEHY :

In T,-s1
bus A, 5
<> AD,
the dau
the datz
The ins
the con
status s
cycleis
and-the
and M,
opeode
identifi
AL 05H
15

Muemn

MVI A
05H

—

———e
Prob. 1!
states

S
Sol. LD
used to
indicat
accumu
Examp
location
the comt
complet

Ope

[

N
diagram
‘LDAX
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MI.36 X
ndALE=1 In T, -state, the RD line goes low, and the data
a ik

06H from memory location 1000H are plalaced on the data
pus. The fetch cycle bccomes‘ complete in Ty-state. The
instruction is decoded in the Ty-state. During T,-slatle, the
contents of the bus are unknown. With the change in the
status signal. 10/ M=0,Sp= 1 and S =0, the E"dlmachine
cycleis identified as the memory read. The address is 1001H
,hd the data byte [7TAH] is fetched via the data bus. Both M,
and M, perform memory read operation, but the M, is called
op—cod’e fetch i.e.. the I¥ machine cycle of each instruction
is identified as the opcode fetch cycle. Execution time for
MVIM, 7AH i.e., memory read machine cycle and instruction
cycleis: )

Clock frequency of 8085 =3.125 MHz

Time (T ) for one clock = 1/3.125 MHz = 0.32 ps

Time for Memory Read = 3T=3%0.320 ps = 0.96 ps

Total Execution time for Instruction = 7T = 7%0.320 ps

=224 pus
The Timing Diagram is

) —ba— 1, —

e |y e 1, —e— T, e T, —ss—

ff}t Z,.g..s_...., @i 051 %00

P T -
STt S e )l A
- [N
. ' [ 7

Fig. : Timing Diagram
Prob.27(a) What are peripheral mapped 1/0 memory and

memory mapped I/0?Differentiate b/w them.
[R.T.U. 2015

OR
Explain memory mapped and 1/0 Mapped
Techniques. [R.T.U. 2010]
Write the uses of buffers, decoders, encoders
and D-flip/flop in Micioprocessor? |R.T.U.2015]

————

P ——

Sol.(a) /O devices (peripherals) like keyboard, switches,

converters, CRT, printers, LEDs etc. are communicated with

microprocessor using interfacing methods. In the 8085

microprocessor based system, /O devices can be interfaced

using both techniques : memory-mapped I/0 and

Pe"?he'fm"“’llmd I/O. The process of data transfer is

identical in both.

Peripheral-Mapped /O

- sedln this method, mostly lower address lines (A, - A,)
used to get an address of 1/0 ports and this method is

identi : ; ;
m:;:::ged by 8-bit address. Following steps are used in this

I. Address lines (A,— A,or A, - A) are decoded
generate a unique pulse corresponding to the It
address on the bus and this is called device or I/
address pulse.

2. Device address pulse with the control signal (10

or 10W ) generates a device select (/O Selec
pulse that is generated only when both signals a
asserted.
3. Use the I/O pulse to activate the interfacing devi

or [/O port.

Memory-Mapped 1/0
I/O devices are treated as memory locations. Ea

110 device will have 16-bit address, ranges from 0000H

FFFFH. MEMR and MEMW are the control signals used
this technique. The microprocessor communicates with .
1/0 device as if it were one of the memory locations. Ste
involved are :
. Decode the address bus to generate the devi
address pulse.
2. AND the control signal with the device addre
pulse to generate the device select pulse.
3. Use the device select pulse to enable the 1/O por
16-bit instructions like LDA, STA are used here.
Comparison of Memory-Mapped 1/0 and Periphera
Mapped IO

Characterisiics Memary-Mapped VO Periphersl-Mapped VO

1 Deviee address 16 ba a0
2 Comrel signals for MR /LMW 1R fOW
Le)
STA. LDA, LEAX, STAN MOV AL R ADD | N and OUT

1 drudians o alable
M, SUB M_ANA Mecic

Only betweoen VO and e
scewnulatorn

The LO nap 14 independentof the
memary mag; 236 input snd oupul
devwes we cannceled

4 Dota transicr Betwean nm register and VO

The memon map (41K ) 15 shared batween V08
aibd By Bem MERDTY

& Mawmun number of
VOs pasmbke

13T -siates (STA, LDA) 10 T-sales
7 T-aates (MOV M.R)

More hardware 11 needuad 1o decods 16-bit

6 Exceution speed

Last hardha e 18 moeced 1o decode §

7 Handwar
requrensnls address. tui ad drem
¥ Oter Fealues Arahmetic o logical opcrations can be dimethy | Not available

perdfomed with VO devics

Sol.(b) Buffer : A data buffer (or just buffer) is a region
a physical memory storage used to temporarily store d
while it is being moved from one place to another.
Buffers can increase application performance
allowing synchronous operations such as file reads or wril
to complete quickly instead of blocking while waiting i
hardware interrupts to access a physical disk subsyste
instead, an operating system can immediately return
successful result from an API call, allowing an application
continue processing while the kernel completes the di

- operation in the background. Further benefits can be achiev

if the application is reading or writing small blocks of d:
that do not correspond to the block size of the disk subsyste

(' Hicroprocessor and Interfaces jr
allowing a buffer to be used to aggregate many smaller read
of write operations into block sizes that are more efficient
for the disk subsystem, or in the case of a read, sometimes to
completely avoid having to physically access a disk.

Encoders and Decoders : In digital domain, for ease
of transmission of data, the data is often encrypted or placed
within codes and then this secured code is transmitted. At
the receiver, the coded data is decrypted or gathered from
the code and is processed to be displayed or given to the load
accordingly.

This task of encrypting the data and decrypting the data
is done by Encoders and Decoders.

Encoders : Encoders are digital ICs used for encoding,
By encoding, we mean generating a digital binary code for
der IC generally consists of an Enable

every input. An Enco .
pin which is usually set high to indicate the working. 1t consists

of 2" input lines and n output lines with each input line being
represented by a code of zeros and ones which is reflected
at the output lines.

Decoders : Decoders are digital ICs which are used
for decoding. In other words the decoders decrypt or obtain
the actual data from the received code, i.c. convert the binary
input at its input to a form, which is reflected at its output. It
consists of n input lines and 2" output lines. A decoder can be
used to obtain the required data from the code or can also be
used for obtaining the parallel data from the serial data
received.

D Flip-Flops : They provide a separation of state
(before and after the clock signal) and therefore help control
things that might otherwise run away if left to propagate on
their own.

A D flip-flop allows you to know in your design exactly

when you accepted data and froze it. Because of that

property, you can then design orderly transitions from state
to state, which is very useful in microprocessors which are
state machines. State machines proceed in an orderly way
from condition to condition, unlike analog systems which
constantly change their state. The property also allows you
make sure operations are synchronized across many devices.
M
Prob.28(a) Explain the difference between 1 byte, 2 byte
and 3 byte instructions. Quote suitable
examples.

(b) Explain STA with an example. Write the no. of
T states and machine cycles invelved in it.

|R.T.L.2014]

 — / —— —  __ _______________________
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Sol. Interrupts : Interrupt is a process by which some
external device or peripheral informs microprocessor to
become ready for data communication with the help of
accepting the request made. Interrupt is a process in which
the control of the program transfers from the main program

to the starting location defined by the interrupt.

Prob.2 Differentiate between Synchronous and Asynchronous
[R.T.U. 2019)

OR

What do you mean by synchronous and asynchronous
data transfer?

T ———
Sol. In synchronous transmission, a receiver and a

transmitter are synchronized. In this method, a block of
characters is transmitted along with synchronization
information. See fig. (a) such type of transmission is used
for high speed data transfer (more than 20 k bits / second).

In asynchronous transmission, each character is
transmitted with start and stop bits. Transmission begins with
one start bit (low), followed by 8 bit code of the character
and one ortwo stops bits (high) at the end. See fig. (b). The
asynchronous transmission is used in low-speed data transfer
(less than 20k bits / second).

[R.T.U. 2010)

v ¥
Transmitter [ Syncl Syncl ] l I l Receiver
Data
Start Time —————
Fig. (a): Sy!ichronous Transmission
Marking
Transmitier| s"'"l l 1 ] | l | ] :::‘: Receiver|
] ASCI —w
Character
v CLK Tine = = (:!K

, Fig. (b): Asynchronous Transmission

Prob.3 Differentiate vectored and non vectored interrupts
of 8085. [R.T.U. 2016)

Sol. Difference between vectored and non vectored
interrupts :

S. Vectored Interrupt Non-vectored
No. Interrupt

1. Interrupts which are automatically | Interrupts which are not
transformed (or vectored) to automatically vectored
specific locations on memory page | to specific locations on
00H without any external memory page 00H are
hardware are called vectored called non-vectored
interrupts. interrupts. L
Vectored interrupts do not require | Non-vectored interrupts
require external
hardware to transfer it
i} | toaparticular location.
3 | These interrupts and their call Only INTR interrupt is

' | location are as follows : non-vectored interrupt,

——

|
.

[ the INTA signal or an input pont,

| Interrupts Call Location | INTR requires RSTN
| (i) TRAP 0024 H instruction for its

j | (i) RST 7.5 003C H working.

3 | (ii1) RST 6.5 0034 H |

L (iv) RST 5.5 002C H |

Pr%:i Write an assembly language program to add a
mehTary block of 10 bytes starting from 2000 H and strore
the sum in the memory at 200 F H location. If carry

generated, store the carry at 2010 H location. [R.T.U. 2012|

%
Sol. Label Mnemonics

LXI H, 2000 H
MVIC, OA H
XRAA

ADD M

JC END

INX H

DCR C

INZ Loop
STA200FH
JMP SKIP
MVI A0l H
STA2010H
HLT

Loop:

SKIP :




{ Mg
Subroutines are a powerful prograrpming tool, 3

the syntax of many programming languages mt‘llldcs. su
for \x-ri:ing and using them_ Judicious use o.fsubrouunes(
example, through the structured programming apprg:?ch)
often substantially reduce the cost of-dcw_'eIOpm_g
maintaining a large program, while increasing ifs quality
reliability.Subroutines, often collected into libraries, are
important mechanism for sharing and trading .Sofht-'are‘
discipline of object-oriented programming 1s ba
on objects and methods (which are subroutines attacheg

these objects or object classes). 4

The content of a subroutine is its body. which is

e that is executed when the subroy;

piece of program cod
is called or invoked. . ‘
Subroutine Execution : A subroutine may be writtep
that it expects to obtain one or more data values from
calling program (to replace its pa_rameters or fo

parameters). The calling program provides actual values
these parameters, called arguments. Differenl programmi
languages may use different conventions for passi

arguments :

[Convention | Description | Common use

{ Call by Argument is | Default in most Algol
| value | evaluated and | like languages

‘ | copy of value | after Algol 60, such as
| ic passed to Pascal, Delphi, Simula
i I subroutine | CPL. PL/M, Modula,

| ! | Oberon, Ada, and man
; ! l others. C, C++, Java

; J | (References to objects
{ I | and arrays are also
=l i passed by value)

| Call by | Reference to | Selectable in most

j reference | argument, | Algol-like languages

{ typically its J after Algol 60, such®
address is Algol 68, Pascal,
passed Delphi, Simula, CPL,
PL/M, Modula, Ober®
Ada, and many others
, C++4, Fortran, PL/I

e — %
Prof.9 What is the use of “Stack”? Illustrate the
and POP operations with It elp of suitabie exmt

IR-T‘U'
OR
Explain use of stack during interrupt pre o
IR’T'U'
OR

Explain the Stack with examples.

MI.52

Sol. Stack : “The stack is a group of memory location in
ol. :

R/W memory that is used fm_’ temporary stc‘)’ragc of binary
information during the exccution of progr?m . ‘
The stack can be defined as a set of memory locaumjs
1 the R/W memory. spcci_ﬂcd by a Prugra:nmcr_m the main
program. This set of memdry location cz?n be used to store
the data temporarily during the exccution of a program.
Sometimes, it becomes necessary durqrg ll1§ execution of
program to store the contents of certain registers because
these registers are required to stc{re data For' some other
operations in the subsequent steps of a_progrﬂm. The co'nlenls
of these registers are moved to certain memory location by
PUSH instruction. Then these registers can be used for some
other operations. After completing these operations, those
contents of registers, which were saved in the memory, are
transferred back to these registers by POP instructions.
Memory locations for this purpose are specified by a
programmer in the beginning of a program. These memory
locations are called the stack top. A special 16-bit register
called the stack pointer register (SP) holds the address of the
stack top.

The stack operation can be described in the following
way :

(i) In the beginning, the stack pointer (SP) is loaded by
16-bit memory address using the instruction LXI SP, 16-bit
address. This instruction will load the | 6-bit memory address
in the stack pointer register of the microprocessor. Once the
stack location is deﬁncd: the storing of data begins at the
memory location that is one less than the address in the stack
pointer register. For example, the instruction LX1 SP 3099H
will load memory address 3099 in the stack pointer register.
Now the storing of data begins at memory location 3098 and
continues in the decreasing meméry address like 3097, 3096
and so on,

(ii)Now the data bytes in the register pairs can be stored
on the stack. The instruction for example PUSH B will copy
the C(.)nlems of register pair BC on the stack, the contents of
c?frég:!e{sz: Co;‘)icd if1 “".: memory location 3998 and contents
i Puih % ia':f-tcopi.ed in the memory.lncauon.JOWI. After
ity bS rugngn, the .stack pointer register is also

s Y 2 i.e. it contains the address 3097.

(iii) The register pair BC now can be used to store any
r F!ata in subsequent step of
:pei;at;:::i finished, the contents o
register pair bﬂn The Siacf( G b ¢

Y using the instruction

——

othe :
a program. When this

fregister pair BC which
ransferred back to this
POP B. This instruction

——{ B.Tech. (IV Sem.) C.S. Solved Pape
will copy the contents of top of the stack memory locat
3097 in the register C and 3098 in the register B and

stack pointer register again contains the address 30
(incremented by two).

Example :

The following example also explains the stack operati
Consider the contents of register B are 75 and contents
register C are 3B. The stack is initialized with instruct
LXT SP, 2699.

Now the instruction PUSH B will copy the conte
of register B in the memory location 2698 and the conte
of register C in the memory location 2697. After this PU
B instruction, the stack pointer register is decremented b
and now, it contains the memory address 2697 as shown in

After Push B instruction, the stack pointer regit
contains the memory address 2697. The contents of B regi:
and C register are not destroyed, as these registers can n
be used to store any other data.

Now the instruction POP B will transfer the conte
of 2697 to register 3B and contents of 2698 to register E
shown in fig.

Push B

Memory Memery

Register Contents Address Address
B [7s l B| ¢ 2694
sp 2699 2695
2696

2697 B o@

2698 75

2699 X st
After the POP B instruction, the stack point regis

contains the memory address 2699.

xplain the ndessing modes for 8(
microprocessor by giving examples of each.

[R.T.U. 2
OR
Explain addressing modes of 8083, [R.T.U. 20

]
Sol. There are several different addressing modes for 8(
microprocessor. Some of them are given below :

¢ Inherent/Implied Addressing Mode :
belongs to the 0-Address class. It is essentially not
addressing mode as no addressing mode is used to refgl
any operand. Only the opcode for the instruction Fs prochi
There is at most one operand required in some instructic

and
reg
frol
stol
req
Mc

ma
the
op!
ini
Ity
wi

th
int
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\ddressing Mode :
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the instruction is provid
wired in some instructic
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and that operand is implicitly used from the accumulator
register. 1 Like in case of Not instruction, the operand is fetched
from the accumulator and the result (the complement) is also
stored in the same register. Halt is an instruction which doesn't
require any operand and hence it uses Inherent Addressing
Mode.

e Immediate Addressing Mode: In this addressing
mode, the operand itself is provided along with the opcode of
the instruction. There is no memory address required for the
operand to be fetched. It is commonly used to store constant
in a register. Like storing the value of 7 (pi) in the register B.
It can also be used in a loop. We can initialize the register
with the value for which we want to use the loop. For example-
MVI B,40H (40H is copied into the register B).

*  Direct/Absolute Addressing Mode: We provide
the addresses of the operands along with the opcode for the
instruction. The size of the address can be different depending
on what type of address we are referring, like I/O address is
of one byte whereas memory address is 2 bytes or 16 bits,
This address will point to the memory location where the
operand is stored. It is the most natural and simple way for
providing operands for the instruction and takes three machine
cycles to read the address (which can be 2 bytes) and fetch
the operand. For example - LDA 3000H (The content at the
Iocation_BﬁOOH is copied to the register A).

o Register Addressing Mode: The operands are
stored in the registers. Therefore, we only need to provide
the address of the register along -‘with the opcode of the
instruction. This results in a shorter instruction which takes
less time to read. The operand fetch is also fast as we just
have to look into the corresponding register and not fetch it
from slow main memory. For example - MOV A, C (the
content of C is copied into the register A).

e Register Indirect Addressing Mode: In this
addressing mode, we provide along with the instruction
opcode, an address is stored in a register pair (memory address
is 16 bits) which points to memory location that stores the
address of the operand. In this case, the effective address is
essentially the content of the memory location in the register
provided with the opcode. This is slower in comparison to
direct mode of addressing as it involves reading from a register

along with a memory fetch. But it is a very flexible way of

providing the address as we don't have to change the program
or the instruction to get a different operand as we can just

change the address stored in the register provided as part of

the instruction. For example - MOV A, M (data is transferred

from the memory location pointed by the register to the
accumulator).

———
Prob.11 (a) Ci

rout,

Loop :

Assi
is 3
(b) Wrii
bit c
(c) Dif]
inte

Sol.(a) Given:
Value of T=
T-States of
In Loop

Total T-State
T-States of F
Therefore

Time Delay =
Value of T=1
Time Delay =

"Sol.(b) 16 bita

also note that y
NUL-terminat
[org 0x100]

[bits 16]

start:

mov ax, 0
printloop:
push ax

Call myconver

mov ah, 0x09
int Ox21

mov dx, newli
mov ah, 0x09
int Ox21

pop ax

in¢ ax .
cmp ax, S000(

1be printloop
mov ax, Oxde(

int 021
newline: dbh |!
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Jor 8085 interrupts.

2 Set Interrupt Mask

operand bytes m cycles
None 1 | 4

§ Bached into SOD oy

¢ If this bit is high it enab

]
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and D This is master control ove

& .
3

_ it is low, big D,, D
is enhanced

is enabled
is masked
is enabled
is masked

|Raj. Univ, 3

o D D. D, D, D, D, D,
| E XXX | R73[MSE | M7.5] vos \S]

SOD | SDE l.\\\ | R . ‘ | | !

- 1 |
Serial datz | Mask imcn'upls
enable ! | | l.e. disabled
1 = Enoble! | ! ithit =0
0= diable ‘ ' L mask set enabled

5 irhit=1
——— Rest RS 7S flip-flopl
Bit= |
Fig.
SOD - Serial ou¢

putdata : Bit D. of accumulator

q

Put time and made o ailabletoas

o
i and D, do not havé,

is disabled/masked |

T Stﬁ]ﬁ

Description : This instruction is used to implem
anterrupts (RST 7.5, 6.5, 5.5) and serial data outp
mstruchion interprets accumulator contents as follow

[ ight
- instruction loads €1g

e

MI.56

interuppt Mask : ¢
RIM : Re{'d I'r':::t'; 0:1) is used to read/check the status o
This ins

ial input bit. The
nd read to serial inpu ;
interrupt 7.2 G SBSit: in accumulator with following

-—

imergfﬂf::?,:':d bytes . T cycles 41‘.5“",,5
:Fr\cdo ; Ngnc - ] i " by ” &

TD 6 hs |1E |75 | 65] 55
-

Interrupt mask if bits
are |

“—— Interrupt enable if bit = |
L————— Interrupt pending if bit = |
Serial i/p data bit

Fig. .
Use of RIM & SIM for 8085 Interrupts

SIM : We want to enable interrupt RST 5.5 and mask other
imcrr.upts we can use SIM instructions as follows :
4

MVIA,OE  :This will set Dyi.e. RST 5.5 at Dy=0
SIM : Enable RST 5.5. _ _
In this instruction set, accumulator is loaded with OEH.
0 0 0 0 I ] | 0
D‘ Du Dt D, D: D:

D, D,

—
Enable RST 5.5

Mask Cnable Mask RST75&6.5

After execution of SIM, RST 5.5 is enable and other
interrupts are disabled/ masked.

RIM : If we want to check the statys of interrupt either
they are enable/disab|

€ orpending. This instruction will be
best Way to do this, ’
Foilowing instruction inter

Pcode operangd
RIM
After EXecution of above instmction, accumulator contained
49H that meap,
D

Pretation of accumuy lator as :

bytes m cycles
None 1

D, D,

D,

RSTs.s
i ) Masked
RST 75 is RST75& 6.5
Pending enabled

Interrupt enable flip flop is set
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- CHAPTER IN

0O 8255A Programmable Peripheral Interface

8255A, also known as PPl is widely used, programmable,
parallel 1/0 device. It is an important general purpose /O
device that can be used with almost any microprocessor. It
can be programmed to transfer data under various conditions,
from simple /O to interrupt I/O. It is economical and flexible
and can be used when multiple I/O ports are required.
O 8254 Programmable Interval Timer
8254 is popular programmable interval timer chip. Intel
8254 contains three identical 16-bit down counters that can
operate independently in any one of the six modes. A 16-bit
count is loaded in register and control word is loaded in the
control word register. Count is decremented until it reaches
zero. When count is terminated, a pulse is generated that can

8085 MICROPROCESSOR INTERFACING

d
|
A

be used to interrupt the microprocessor. Counter can
in either binary-or BCD. 8254 includes statyg Feady,
command which helps in reading count by Micropr ’
while the counter is decrementing, !

8254 is an upgraded version of 8253, and bog, of
are pin—compatible. |
Q VO Interfacing

I/0 devices (peripherals) like keyboard, iy
converters, CRT, printers, LEDs etc. are communicateg
microprocessor using interfacing methods. In the 8
microprocessor based system, [/O devices can be interfy
using both techniques : memory-mapped 1/0 4

peripheral-mapped I/O. The process of data transfy
identical in both. '

'Previous YEARS QUESTIONS

PArRT-A
Pro at-is the need of DMA in microprocessor?
[R.T.U. 2019, 10]
Sol. DMA : The bulk data transfer from fast 1/0 devices to

the request of the 1/O device. For DMA data transfer
I/0 device must have its own registers to store by the
and memory address. It must also be able to gend
control signal required for DMA data transfer.

Prob.2-  Write a control word of 8255 in I mode 0}

portA andport B is input and port Cis in 0%
port. [R.T.U

onfigured as simple ‘
. g the appropriate control word "
gister. in the control word, D, is set10 ]
0to confi et Operatiop) and Dﬁ, D5 and D2 arca” |
vt Dn 1gure all the ports in mode operation. The S

5 D4, D3, Dy, and D, then determine whethe’]:
corresponding ports are to be configured as Input or 0%
e 1;;3:1;1 Aand port B are to operate as input portﬂt ;
have to b ad upper as output, the control word tha ‘

€ to be loaded into the control register will be a$ folk%

Sol. The ports A, B and C can be ¢
Oroutput ports by writin
control word re
define a mode s
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xplain various modes supported in 8254 Timer
in detail. IR.T.U. 2019]
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Sol. Operation Modes of 8254 : The 8254 can operate in
six different modes :
Mode 0: Interrupt on Terminal Count
In this mode, initially the OUT is low. Once a count is
loaded in the register, the counter is decremented every cycle,
and when the count reaches zero, the OUT goes high. This
can be used as an interrupt. The OUT remains high until a
new count or a command word is loaded. Figure shows that
the counting (m = 5) is temporarily stopped when the gate is
disabled (G = 0) and continued again when the gate is at
logicl.
Mode 1: Hardware-Retriggerable One-Shot
In this mode, the OUT is initially high. When the Gate
is triggered, the OUT goes low, and at the end of the count,
the OUT goes high again, thus generating a one-shot pulse
(Figure, Mode 1).
Mode 2: Rate Generator
This mode is used to gencrate a pulse equal to the
clock period at a given interval. When a count is loaded, the
OUT stays high until the count reaches | and then the OUT
goes low for one clock period. The count is reloaded
automatiéalfy. and the pulse is generated continuously. The
count = 1 is illegal in this mode.
Mode 3 : Square-Wave Generator
In this mode, when a count is loaded, the OUT is high.
The count is decremented by two at every clock cycle, and
when it reaches zero, the OUT goes low, and the count is
reloaded again. This is repeated continuously, thus a continuous
squarc wave with period equal to the period of the count is
generated. In other words, the frequency of the square wave
is equal to the frequency of the clock divided by the count. If
the count (N) is odd, the pulse stays high for (N + 1)/2 clock
cycles and stays low for (N - 1)/2 clock cycles.
Mode 4 : Software-Triggered Strobe
In this mode, the OUT is initially high; it goes low for
one clock period at the end of the count. The count must be
reloaded for subsequent outputs.

(Miéroproccssor and Interfaces )
Mode 5 : Hardware-Triggered Strobe
" “This mode is similar to Mode 4, except that it is triggered
by the rising pulse at the gate. Initially, the OUT is low and
when the gate pulse is triggered from low to high, the count
begins. At the end of the count, the OUT goes low for one
clock period.
Mode 0 :
cloek S

F
H

WMoy bt
4 3 2 1 0

Interrupt on Terminal Count

Output (Interrupt)

Gate 1
]

(m=5)""22
A

Qutput (Interrupt)

A+B=m
Mode 1

S o i W B OB i g S R Up By S B
WRn— ——

. Retriggerable One-Shot

Trigger 4 1 2 | o

Output

lrig]_:.cr—J LT
4 3 2 4 321 0

Mode 2 : Rate Generator Clock

Clock S U U U Urruuruurururu

Output

WRn—p" 4, Sl
4 32 104321003210
Output
0(3
ouput(v=3) 4 ' MERR TR
RESET e 0(3)

Mode 3 : Square Wave Generator

CIuckJUUUUUUUUUUUUL

4 2474 24 04 24 3 4
Qutput (n = 4) ._r-—_-| J L 1 I

584 25 258 2528 4.2
Output (n=5) — . | TSNS | R 2

—{ MI.71 )
Mode 4 : Software Triggered Strobe

Clock mLFLﬂILHILFUUlﬂ_

W"R—-I_j
321 0

Output L_J
Yiad n=4

a

el ;

Gate _._.._l_'___________
S 4 4 3 2 1 0 i
utpu

P L

Mode 5 : Hardware Triggered Strobe

Gate ——

Output (n = 4) 3.2 l—f__j
o 434 )
Output (n = 4) 32

Fig. : Six Modes of 8254

[R.T.U.2019]

Sol. Control.-Word of 8254 PIT : The register selected
when line Ajand A, are at logic 1 (AyA, = 11). It is used to
write a command word which specjfies the counter to be
used. Its mode is either a read or a write operation. The control
word format and mean of particular bit is shown :

[0:15.[5.15.]5,[5.[5.15:]

SC, SC, RW, RW, M, M, M, BCD
Select Counter (SC)

SC, S8C,
0 0 Select counter0
0 I Select counterl
1 0 Selectcounter 2

1 1 Read back command
RW (Read Write)

RW, RW,
0 0 Counter latch command
Read/ Write least significant bit only

0 I
1 0 Read/ Write most significant bit only
1 1 Read / Write least significant bit first than most significant bit
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splain the srganization and architecture of
E255 Frogrammabic Peripheral Interface 1 with
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scheme of K255 and BUES in memory mapped 10
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m
Sol. Block Diagram of 8255 : The K255 is widely used
programmsble periphers! serface (o PPI B255 1 iv a
geners] purpose programmabie 10 device

T

A o e ﬁ e @ e
.- A

Wead
Fig. | : Block Diagram of 8155A

The Block diagram of 8255 is shown in above fig.1. It
shows

(i) Data bus buffer

(i) Read’ Write logic control

(iit) Ciroup A and Group B control

(iv) Port A and B

(v) Port (

Control Lines and VO Port Address of 8285

(i) RD : The RD (read) signal enable the read operation
When this signal goes low, the microprocessor reads
data from the s¢lected 1/O port of 8255

(i) WR : The WR (wrile) signal enables the writes

operation. When this signal is low, the microprocessor

writes into a selected 1/O port of control register

(iti) RESET : When the reset signal is high, it clears the
control register and sets all ports in the input mode

(iv) CS, A, and A These are the device select signals
'S is the master chip select and A and A | specify one
of the 1O port or the control register
Operation mode of 8255 : Control word is written in

the control register of K255 The control word written in the

control register, specify the /0 function for each port. [he
control register can be accessed to write a control word when
address lines A, and A are at logic |

In the control word, bit D, 15 1, then bit D, - D,
determine the input or output function of various ports and

the mode of operation. If D, bit is 0 then port C operates in
Bit Set/Reset mode. In the BSR mode, functions of port A

and port B are not affected.

I'he control word of 8255 is divided into two different

control word formats which designate two basic modes :

(1) BSR mode (when D, = 0)
(2) YO mode (when D; = 1)
Control Word

[IJ,ID,[D‘]-D_ID.[D,lD.ID,l

Bit S£tchse| 170 hfode

BSR)
m(ode for r l l
Port C Mode-0 Mode-1 Mode-2
Fig. 2

(1) BSR Mode : The bit Set/Reset BSR 1s concerned
with eight bits of port C only. The individual bit of port C can
be set or reset by writing an appropriate control word in the
control register BSR bit does not used after any previously
transmitted control word with bit D, = 1.

In BSR mode, individual bit of port C can be used for
apphications such as an on/off switch.

Control word format in the BSR mode is given in
figure 3

D, Dy Oy Dy D; D; Dy D

mx[:_]x]sns«ulsm1

S

BSA Mode

Not used Reset = 0
Gansml sal = 0
Port C bit select
000 = BRD
001 = B8Rt
G0 = Ba2
0 =« Brd
100 = BR4
101 = BRS
110 = Bus
1M1 = BUT

Fig. 3 : Control word format in BSR mode
(2) 170 Mode : A control word with bit Dy = | is
recognized as a /O mode, and it is classified into three
different 1/0O modes.
(i) Mode-0 (Simple input or output) : This mode
i1s also called basic [/O mode. Port A, B, C are used as simple
1/0 ports in this mode.
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Rort C (Luwei—=PCy=PCy)
e npuat

| = Input

0 = Qutput
Mode Gelection
0« Mods 0
Ve Moda |

- aowa N\

Potl C {Uppet—PCy-PC,)

Mode Sefecnon
00 = Modo 0
01 = Mode 1
1X » Mode 2

1 = VO Mode

0 « DSA Mode

Fig. 4 : 8255 control word format for 1/O mode
It has following features:

(a) Two 8-bit ports (Port A and port B) and two 4-bit
ports (Port Cyyp,., and C,.,)- Port C can be used as

8-bit port.
(b) Any port can be used either as I/O or O/P port.

(¢)Output ports are latched and input ports are not
latched.
(d) A maximum of four ports available which is to say
that overall 16 /O configurations are possible.
(ii) Mode-1 (Input or Output with Handshake):
This mode is also called as strobed 1/0 mode. In this mode,
handshake signals are exchanged between the microprocessor
and peripherals prior to data transfer.
It has following two different modes.
(A) Mode-1 (Input Control Signal)
(B) Mode-1 (Output Control Signal)

(A) Mode-1 (Input Control Signal) : When port A

and B are configured as input port, the associated control
signals used for handshaking are shown in fig.5.
Port A uses the upper three signals: PC;, PC, and PC,.
Port B uses lower three signals : PC,, PC, and PC, for
handshaking. PCg and PC; which can be used as input or
output as programmed by bit D; of the control word. The
functions of these control signals are given below:

LPAR]

—————————

»INTR,
—
INTE -
T,
—{C———1m
[ 2 Port B with

Handshake

K.* PC——> INTR,

Port B Input

PO, e 10

Fig. 5 : 8255 Mode | : Input Configuration
D, D, D, D, D, D, D, D,

_ 1 0 1 — 1 1/0 | _ I — X y
Port B
Input
Port B i
pC, Mode |
1= Input
0 = Output
._\ Port A
Input
Port A
Mode |
170
Mode

Fig. 6 : Control Word Mode 1 Input

D,
R T TR T T T )

Fig. 7 : Status Word Mode 1 Input
STB (Strobe Input) : This is an active low singal.
This is generated by peripheral device, when transmitting a
data byte.

{ 0. Tech, (1v Sem) C.8, Solved ..E.!iu

h_!_.__.:.__:q:..a : ::.__ :.,:.:_.: CLl T

- 1 ::_:: Waflfer Fall) @ This s active high
{pement signal generate d by 8255 to indicate that
n byte

This i nctive high output
This signal is

neknow
nput lateh has recerve

CrOoprocessor

penerated il STH, IBF and INTE are all at logic | and ths
is reget by the falling edge of the RD signal.

INTE (Interrupt Enable) ¢ 1 gnal is used to
generate INTR signal. Two lop INTT, and INTL are

used for this purpose
Control and Status Words : The status word i

i.e. when AjA, = 10 and RD

accessed by reading port C

and CS both are low
(B) Mode-1 (Output Control Signal) : When the
A and B configured as output port. Port A uses three

::: or ::::_ 15 _-_.cv_..::::.a by

PC which ci
bit D, of control wi

C:H (Output Buffer Full) :
It poes low wher
of 8255

I'his is an active low

croprocessor write di

: I is active low signal and
indicate aken the data from output
buffer.

INTR (Interrupte Request)
CINTR is set when OBF,ACK and INTE are
1g edge of WR
: This is used for enabie or

: This is active high

output sig

nd reset by fa
Interrupt Enable)
disable the INTR ,.:u:.;

all one

_.I!m >
\‘AQTI ACK

(1) Mode-2 (Bidirectional Dats Ty,
s strobed bidirectional 10 mody

i% alno v
operation s only for port A In mode-2, pon 4
signals from port Cas handshaking signals for deg,
the renaming three signals ws simple 10 or g

n
for port 1]
(A) Mode-2 (Input Control Signals) :

(Strobe) : This is anactive low _.i,

IBE, (Input Buffer Full) : When data is
input bufler, 8255 will enable IBF, signal for
devices,

(B) Mode-2 (Output Control Signal) :

C..—:..‘.‘ : This indicate that data available in

ACK, : This is active low signal, indi
peripheral reads data from port A and acknow .
reading.

INTR (Interrupt request) : This is an o
given by 8255 to request MPV scrvice.

(C) Mode-2 (Status Word) : The status of
in Mode-2 can be varified by reading the

operal
of port C

Fow ot A

Fig.9
Interfacing 8255 with 8085
Description
Step 1:

«  Lower order of 8-bit address A0-A7 is
from AD0-AD7 using address latch/buffe
74373) and ALE signal.

(i)
Output Configuration
Control and Status Words : When Port A and B are
configured as output ports in the handshake, mode 1, the
control word which will be required 10 be loaded into the

control register.

Fig. 8 : 8255 Mode 1 :

e  The separated address lines Ay-A, are
10 Ag-A input pins of 8255 and the sep
bus Dy-D; are connected to Dy-D; pins @

e Resetout of 8085 is connected to reset

Step 2:

e 8255 does not have internal ?32.-5
generator, hence the 1O/M(bar), B
WR(bar) control signals are not cons
to 8255. These pins are st given 10 800
decoded using 3:8 decoder (Ex: IC i

e The generated control signals 10K
1OW(bar) are connected t© RD(bar}
input of 8155.




Step 3:

o Anactive low signal of chip select logic is obtained
decoding remaining address lines of lower order
addresses Ay-Aj.

« Chip select logic and [0 port address for this
interfacing circuit are as:

Chips Address| HEX

select | lines to |address
sddress| select

-—

0{0{0]|0|80H| PORT
A
0{0(0]1 [8IH| PORT
B
0l0f1}|0|(82H| PORT
c
Chip
Select

00| 1] 83H

Register

Fig. 10

Memory mapped 1/0 interfacing with 8085
‘microprocessor

‘In memory mapped 1/O interfacing with 8085
~ microprocessor, the /O devices are not given separate
~ addresses other than treated as a memory location. Whose
- address range between 0000h to FFFFh (64k). But some part
of the space is reserved for 1/O devices. The advantage is

: «{ B.Tech. (IV Sem.) C.S. Solved Papers)
any instruction that references memory can also transfer data
between an I/O device and the microprocessor, as long as
the 1/0 port is assigned to the memory address space rather
than to the /O address space. The register associated with
the I/O port is simply treated as memory location register.

This memory mapped 1/0 interfacing with 8085
microprocessor with an example in which address bit A g
designates whether instructions reference memory or an 1/0
device. If A ;5= 0, a memory register is addressed; If A;s= 1,
than a memory mapped I/O device is address. This assignment
elevates the first 32k bytes of memory address space to
memory and second 32k to memory mapped 1/0 devices.
External logic generates devices select pulses for memory

mapped 1/0 only when 10/ M = 0, the appropriate address is
on the address low and a WR or RD strobe oceurs.

Input and output transfer using memory mapped 1/0 are
not limited to the accumulator. For example, same of 8085 A
instructions that can be used for input from memory mapped
1/O ports.

MOV r, m : Move the connects of input port whose
address is available in (H,L) reg pair to any internal register.

LDA addr : Load the acc with the content of the input
port whose address is available as a second and third byte of
the instruction.

Other instructions include, ANAM, ADD M, M provide
input data transfer and computation in a single instruction
Same instruction that out the data from memory mapped ports
are :

MOV M,r

STA addr

MVI M, data

SHLD addr

LHLD and SHLD carry out 16- bit 1/0 transfers with
single instructions which reduce program executive :.En
considerably. The price paid for this added capability i1s a
reduction in directly addressable main memory and the
necessity of decoding a 16- bit rather than an 8-bit address.

When a microprocessor puts out an address and
generates a control strobe for a memory read, it _:_m no way
of determining whether the device that responds with data is
a memory device or an /O device. It only requires :.z: the
devices that respond with in the allowable access tme or
uses the READY line to request a sufficientn imber of WATT
Ltates. It supplies an address data and a write strobe and
continues its operations, external logic determines whether
memory, 1O or anything at all receives the data transferred.

(Microprocessor and Interfaces }

Memory address decoding is nothing but to assign an
address for each location in the memory chip. The data stored

in the memory is accessed by specifying its address. Memory
address can be decoded ini two ways:

1. Absoluteor fully decoding

2. Linearselect or partial decoding

o g MLT9
Y il—n
YV T
H i TH Block
T4LS138 Y e THA ~ Select
Viee——— Signais
G R
0/% | 6, b 7y T - .,
g T
Fig-11

Absolute address decoding has many advantages such
as :
].  Each memory location has only one address, there
is no duplication in the address.

2. Memory can be placed contiguously in the address
space of the microprocessor.

3. Future expansion can be made easily without
disturbing the existing circuitry.

There are few disadvantages in this method

1. Extra decoders are necessary.
2. Some delay will be produced by these extra

decoders.
The main advantage of linear select decoding is its

simplified decoding circuit. This reduces the hardware design
cost. But there are many disadvantages in this decoding

1. Multiple addresses are provided for the same
location.

r

Complete memory space of the microprocessor is
not efficiently used

3. Adding or interfacing ICs with already existing
circuitry is difficult.

Absolute Address Decoding: The 8085
microprocessor has 16 address lines. Therefore it can access
2'® Jocations in the physical memory. If all these lines are
connected to a single memory device, it will decode these 16
address lines internally and produces 2'° different addresses
from 0000H to FFFFH so that each location in the memory
will have a unique address

7415138 address decoder to generate the chip select

signals for cach memory block. In this decoder when the

|

s in turn selects the first

memory block. Similarly when these lines are 001 (C=0, B=0

and A=1) Y, will be activated and the second memory block
will be selected.

address lines Ay, A, and A are 000, the output line Y

be activated as shown it

In this type of memory interfacing, all the address lines
(Ayto A s) have been used. Each location in the memory will
have a single address. This type of address decoding is called
as absolute or fully decoded addressing,

According to the value of A and A}, any one register
be selected and to select one memory chip we need one
chip select signal, CS signal as shown in the Figure 2.

Fig. 12
Pro Pxplain 8279 Keyboard Interface in detail.
[R.T.U. 2019)
OR
Explain 8279 with block diagram. |R.T.U. 2016]
OR

Draw and explain the block diagram of 8279 keyboard/

display interface. [R.T.U. 2015]
. OR

Explain working and modes of 8279 keyboard/display

interface. |R.T.U.2014]
OR

Explain various programming modes of 8279 keyboard
and display controller. Also draw a block diagram showing
its interfacing with microprocessor 8085. |R.T.U. 2013)
OR
List the major companents of 8279 keyboard/display
interface and explain their functions. |R.T.U. 2012}
OR
Explain input modes provided by 8279.
{R.T.U. 2008, Raj. Univ. 2001}
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Mi.s0
Sol. Programming Modes of 8279
Keyboard Modes
(i) Scanned Keyboard Mode with 2 Key Lockout :
In this mode of operation, when a key 1s pressed, a debounce
logic comes into operation. szﬂm»rn next two scans, other
keys are checked for closure and if no other key is pressed
the first pressed key is identified. The key code of the
identified key is entered into the FIFO with SHIFT and CNTL
status, provided the FIFO in not full, i.e. it has at least one
byte free. If the FIFO does not have any free byte, naturally
the key data will not be entered and the error flag is set. If
FIFO has at least one byte free, the above code is entered
into it and the 8279 generates an interrupt (on IRQ line) to
the CPU to inform about the previous key closures. IF another
key released before the first key, the keycode is entered into
FIFO. If the first pressed key is released before the others,
, the first will be ignored. A keycode is entered to FIFO only
once for each valid depression, independent of other kevs
pressed along with it, or released before ir. If two keys are
pressed within a debounce ¢y cle (simultaneously), no key is
recognized till one of them remains closed, and the other is
released. The last key, that remains depressed is considered
as single valid key depression
(ii) Scanned Keyboard with N-Key Rollover : In
this mode, each key depression is treated independently. When
a key is pressed, the debounce circuit waits for 2 keyboard
scans and then checks whether the key is still depressed. If
it is still depressed, the code is entered in FIFO RAM. Any
number of keys can be pressed simultaneously and recognized
in the order, the keyboard scan recorded them. All the codes
of such keys are entered into FIFO. Note that, in this mode,
the first pressed key need not be released before the second
is pressed. All the keys are sensed in the order of their
depression, rather in the order the keyboard scan senses them,
and independent of the order of their release.

(iii) Scanned Keyboard Special Error Mode : This
mode is valid only under the N-Key rollover mode. This mode
is programmed using end interrupt/error mode set command
If during a single debounce period (two keyboard scans) two

keys are found pressed, this is considered a simultaneous
depression and an error flag is set. This flag, if set, prevents
further writing in FIFO) but allows generation of further
interrupts to the CPU for FIFO read. The error flag can be

read by reading the FIFO status word. The error flag is set
by sending normal clear command with CF = |,

(iv) Sensor Matrix Mode : In the sensor matrix mode
the debounce logic is inhibited. The 8-byte FIFO RAM now
acts as 8 x 8-bit memory matrix. The status of the senso,
switch matrix is fed directly to sensor RAM matrix. Thus th
sensor RAM bits contain the row-wise and column-wis
status of the sensors in the sensor matrix. The IRQ line goe:
high, ifany change in sensor value is detected at the end of ;
Sensor matrix scan or the sensor RAM has a previous entr
to be read by the CPU. The IRQ line is reset by the first dat:
rcad operation, ifAl=0, otherwise, by issuing the end interrup
command. Al is a bit in read sensor RAM word.

Display Modes : There are various options of dat
display. For example, the command number of character
can be 8 or 16, with each character organized as single 8-b;
or dual 4-bit codes. Similarly there are two display format:
The first one is known as left entry mode or type writer mode
since in a type writer the first character typed appears at th
left-most position, while the subsequent characters appes
successively to the right of the first one. The other displa
format is known as right entry mode, or calculator mod
since in a calculator the first character entered appears ;
the rightmost position and this character is shifted one positio
left when the next character is entered. Thus all the previousl

ted left by one position when

entered characters are s

new character is entered.

(i) Left Entry Mode : In the left entry mode, the da
i1s entered from the left side of the display unit. Address 0 ¢
the display RAM contains the leftmost display character an
address 15 of the RAM contains the rightmost displa
character. It is just like writing in our note books, i.e. fro:
left to write. If the 8279 is in autoincrement mode, the displ:
RAM address is automatically updated with successive reac
or writes. The first entry is displayed on the leftmost displi
and the sixteenth entry on the rightmost display. T}
seventeenth entry is again displayed at the leftmost displ:
position,

(ii) Right Entry Made : In the right entry mode, tl
firstentry to be displayed is entered on the rightmost displa
The next entry is also placed in the right most display b
after the previous display is shified lefi by one display positio
The leftmost character is shified out of that display at 1l

seventeenth entry and is lost, i.e. it is pushed out of the displ;
RAM.

ﬁm-..n..oﬁ.dnnhmaw and Interfaces );
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Interfacing of 8279 with microprocessor 8085:

Shitt
Control
8/
" Return
Lines
8
y 5V
SHIFTCNTL
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Display
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Data
Display

“Do not drive the keyboard datector with the MSB of the scan lines.

Fig. 1 : Interfacing Connection Block dingram of 8279
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8279 Keyboard / Display Interface : §279 is a general purpose programmable keyboard and display /O int

Itcan be interfaced with any type of CPU. It relieves CPU scanning keyboard refreshing display, debouncing

checking display etc
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Fig. 2 : Block Diagram of 8279




tr.n;n component of 8279 keyboard / display interface

iy ction that are ?:oei:w H
5 m_nuo_.nsﬂ secti
n-anwo_._no "

1. zc&e..:_ Section :
0] Keyboard debounce
(i FIFO / Sensor-RAM

(i) Return Buffer

It consists of

(iv) Status Logic

(i) Keyboard Debounce : This section has 8 lines
(RL,- RL,) that can be connected to 8 columns of a keyboard
..::o additional lines SHIFT and CNTL / STB (Control/
). The status of the SHIFT key and the control key
can be stored along with a key closure. The keys are
automatically debounced and keyboard can operate in two
modes (a) Two-key lockout (b) N-key roll over.

plus
Strobe

(a) Two-key Lockout Mede : In two key lockout, if
two keys are pressed almost simultaneously then only Ist
# key is recognized.
(b) N-key Roll Over Mode : In the N-key roll over
mode, simultaneously keys are recognized, their codes are
stored in the internal buffer.

(ii) FIFO / Sensor RAM : The keyboard section also
includes 8 x 8 FIFO ( First in First Out) RAM. Its functions
depends upon operating mode of 8279. T is FIFO RAM
consists of 8 registers that can store 8 keyboard entries; each
is then read in the order of entries.

(iii) Return Buffer : The RL, — RL, lines are buffered
and latched in this block. It scans RL, — RL, lines during
each row scan. In scanned keyboard or sensor matrix mode
RL, - RL, lines are not scanned in strobbed mode.

(iv) Status Logic : The status logic keeps track on the
_._...Svn_. of entries and provides an IRQ (Interrupt Request)
signal when the FIFO is not empty.

2. Scan Section : The scan section has a scan counter
and four scan lines (SL, - SL,). These scan lines can be
a«o&.& using a 4 to 16 decoder to generate 16 lings for
wnu_._.a_uw These lines can be connected to the rows of a
matrix keyboard and the digit drivers of a multiplexed display

.&e.m.“_ .U_u_._nu_ Section : Display section has 8 output lines
e __hmom INto two groups A~ A and B, — B, These lines can
gy ..n.:.n,q asa group of 8 lines or as two group of four in
Yyuction with the scan lines for multiplexed display. The
displ. : .
play can be blanked by using the B[y line. This section

includ g
S_.;o..ow 168 display RAM. The MPU can rcad from or
teinto any of these registers.

~{ B.Tech. (IV Sem.) C.S. Solved Papers )

(i) Display Address Register : It contains two type
of mn_n_wnmu registers i.¢. microprocessor controlled address
register and timing controlled address register.

(ii) Display Register : These registers convert the
codes of character to be displayed. They are divided into
two nibbles i.e. nibble A and nibble B.

Nibble A and nibble B can be blanked and inhibited
individually.

4. MPU Interface Section : It consists of data buffer

I/P control, control and timing register and timing and control
logic.

(i) Data Buffer : These are bidirectional tristate
buffers. It includes 8 bidirectional data bus (DB, — DB,).

(ii) I/0 Control : It uses Cs, A, RD and WR
lines to control data flow to and from the various internal
registers and buffers.

(iii) Control and Timing Registers : This block
consists of control and timing register. 8279 provides 8 control
and timing registers which are distinguished by higher 3 bits
of command word.

Input Modes By 8279 : The 8279 is a 40-pin device which
functionally consists of (i) a CPU interface, (ii) a set of scan
lines, (iii) input lines for key data, and (iv) output lines for
display data.

There are three input modes :

(i) Scanned Keyboard

(ii) Scanned Sensor Matrix and

(iit) Strobed input

(i) Scanned Keyboard Mode : This can have either
enclosed or decoded scan lines. Keys are automatically
debounced. In this scanned keyboard mode, there are two
further alternative ways of operation :

(1) 2-key lockout, and

(2) N-key-rollover

In this mode, when a key is pressed, a unique 6-bit data
is generated, characteristic of the key position data along
with the CNTL and SHIFT states and 8-bit word is formed
which is stored in a RAM inside the 8279. As soon as the
8-bit word is stored in this FIFO (First in Firstout) RAM, the
interrupt request IRQ pin of the device goes high. This could
be connected to one of the hardware interrupt lines of the
CPU, which could be followed by, in the interrupt service
routing program, an instruction to read the FIFO RAM. As
the FIFO RAM is read the IRQ goes low, but becomes high
again, if the FIFO RAM contains further data.

(Microprocessor and Interfaces J=

The data format for the scanned keyboard mode, is as
follaws :

The three scan bits (D, , D, Dy) are from the scan
counter and indicate the row on which the pressed key was
located. The three return bits (Dy, D,. D,) are from the
column counter and indicate the column on which the
pressed key was located.

(1) The 2-key lockout option : In this mode when
any key is pressed, the debounce logic is set. For the next
two scans, it is checked whether other keys are pressed. At
this stage several alternatives are possible.

(a) No other keypresses are found. This is then
considered a single key depression, the data is taken into
FIFO and IRQ is activated. (If the FIFO is full, the key data
is not entered. an error flag is set).

Agﬁ..o:a or more additional key depression is detected,
no data entry to FIFO can occur. This status is resolved as
follows :

(A) If all the keys are released before the key first
pressed, then the first key data is entered into the FIFO.

ng If the first key is released before others, then the
keypress is entirely ignored. Note that the first key is the
crucial one (there may be many other key presses in many
different orders): it is the first keypress that is either entered
orignored.

If however, two keys are pressed within one debounce
cycle, this is considered as simultaneous depression. Neither
of them is recognized till one of them is released. The one
that still remains pressed. is considered to be equiv alentto a
single key depression.
(2) The N-Key rollover option : In this mode, when

a key is pressed, the debounce circuit waits for two scans
and then checks again whether the key is still pressed. If it
still is, the key data is then taken into the FIFO. There is no
limit to the number of keys that can be pressed. For a
simultaneous depression, the key data are entered according

to the order of the keypresses.

A_specidl error mode car be set in this option by End
Interrupt/  Error Mode set command, if during signal
debounce cycle, two keys are found pressed, then it sets an
Error Flag. which present further data entering into FIFO,
and sets an interrupt. The error flag is read from the FIFO
STATUS word, and is reset by sending CLEAR command

C,=1,

(il) Scanned Sensor Matrix Mode : In this mode,
the keys are placed in the form of a matrix (scan lines

rows), and the key sta
which can be addres
8 x 8 (with encoded s
lines).
The data on eac!
in eight columns of 1
therefore maps to a
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MICROPROCESSOR APPLICATIONS

CHAPTER IN A NUTSHELL

O Microprocessor Application

Applications include such examples as the scanned LED
display, the matrix keyboard and LCD etc.

LCD (Liquid Crystal Display)

An LCD is used in system where low power
gonsumption is necessary. Watches, calculators and consumer
electronics displays are its examples.

Q Interfacing a Matrix Keyboard

A matrix keyboard is commonly used as input device
when more than eight keys are necessary instead of a linear
format row of keys.

O Keyboard Display Controller 8279

e It is a hardware approach to interface a matrix
keyboard and a multiplexed display. The software approach
to interface a matrix keyboard and a multiplied display of seven
segment LEDs is used.

* 8279 reduces time in checking the keyboard and
refreshing the display.

Keyboard entries redelayed and stored in the internal
FIFO (first in first out) memory, an interrupt signal is generated
with each entry.

ParT-A h

ist the features of 825). IRT.U.2019]

Sol. Features of 8251 Microcontroller : The features of
8251 Microcontroller are namely ;

I~ The Intel 8251A is an universal synchronous and
asynchronous communication controller,

IEE-488

Previous YEARs QUESTIONS

e The display segment can provide a |6-character
scanned display interval with such device as LEDs.
e This segment has 16 x 8 R/W memory (RAM) which
can be used to read/write information for displayed purpose.
e The display can be set up is either right entry or left
entry format.
« Level converters MC 1488
MC 1489
« Communication buses : Centronics IEEE 488
« Current loop
« RS232C
+« RS 422A and RS423A
Q Communication Buses
Through interfacing these are of two types :
Communication Buses

Parallel Serial

_|_|__||J

Centronics RS232C RS$422 and

RS423
s

2. Itsupports standard asynchronous protocol with

® 5 to 8 bit character format.
*  Odd, evenor no parity generation and detection.
e Baud rate from DC to 19.2 Kbaud,
*  False start bit detection.
*  Automatic break detect and handling.
*  Break character generation.
3. It has built in baud rate generator.

4. Itsupports standard synchronous protocol with :

oo |

rfaces

Microprocessor and Inte
5 to 8 bit character format.

e  Automatic sync insertion.
Baud rate from DC to 64 Kbaud.

It allows full duplex transmission and reception.

b

It provides double buffering of data both in the
transmission section and in the receiver section.

&

7. It provides error detection logic, which detects
parity, overrun and framing errors.

8. It has Modern Control Logic, which supports basic
data set control signals.

9. It provides separate clock inputs for receiver and
transmitter sections, thus providing an option of
fixing different baud rates for the transmitter and
receiver section,

10. It is compatible with an extended range of Intel
microprocessors.

11. It is fabricated in 28 pin DIP package and its all
inputs and outputs are TTL compatible.

12. It is available in standard as well as extended

temperature range.
-
Prob.2 Write difference between serial communication
and parallel communication. |R.T.U. 2017]
[EpErhe St == R
Sol. Serial and Parallel Communication : Data can be

transmitted between a sender and a receiver in two main

Internal or external character synchronization.

reason. the mternal co
are linked together tod
the use of parallel ¢
communication is unfe:
j.e. amount of exira
difficulties. Therefore,
takes place over seria

——————————
—
Draw a schen
cable is conn

Prob.3

E
Sol. Block Diagram

RESET OUT L)

Lo-s] 18, ) S

CLK (OUT) 20

Fig. : Schematic of Interf

ways: serial and parallel.
Serial communication is the method of transferring one

bit at a time through a medium.

Lo T 1t ToToTlToToTn

L o |

Parallel communication is the method of transferring

blocks, eg: BYTEs, of data at the same time.

Syst

]
Prob.4 Explain Bus

e e e
Sol. Bus Interface
This unit han
the buses. e, it se
from memory, reads

data 10 output port

The BIU

Ll

bits), called Code !

Register, Stack §

S

(ES) Register and

As parallel communication is faster than the serial
communication, therefore it is preferred over serial. For this

(1P). In addition

registers called ¢




in signals of RS§-232C in detail |[R.T.U.2019]
Sol. RS-232C: Fig. 1(b) shows the RS-232C 25-pin connector
and its signals. The signals are divided into four groups : Data
- 15, Control signals. Timing signals, and Grounds. For .nu_u
m.ﬁ_l the voltage level +3 Vto+ 15 V is defined as logic 0:
“..:sxa.u_.uu Vio-15Vis defined as logic | (normally, voltage
levels are £12V). This is negative true logic. However other
signals (control and timing) are compatible with the TTL level
Because of incompatibility of the data lines with the TTL
_on.a.iimngﬁo? called line drivers and line receivers,
a.d_da..m.& to interface TTL logic .2:_., the RS-232 signals,
as shown in fig. 1(a). The line driver, MC1488, converts
logic 1 into approximately -9 V and logic 0 into +9 V. as
shown in fig. 1(a). Before it is received by the DCE, 1t is
again converted by the line receiver, MC 1489, into TTL-
compatible logic. This raises the question : if the received
signal is to be converted back to the TTL level. What is the
reason, in the first place to convert transmitted signal to the
higher level? The primary reason is that the stan "ard was
defined before the TTL level came into existence: before
1960, most equipment was designed to handle higher voltage.
The other reason is that this standard provides a higher level
of noise margin from -3V to +3V.

RS-232C Cabic
MCI8S /7 Recii
Trangmu & MC1489
EUYI N : ’U Ly
*34V 9y A
. y
L ~OV = 02V
Egqupment
[ n..dﬂ.‘n | Transmu S
1 | ;
| IIQLF ) ; LP.Q|
MC 1489 |
MC 1488
Low| | | o
|

. / ( -
Minimum Configuration of RS-232C Signals and
Voltage Levels

Fig. 1(a) :
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Fig. 1(b) : RS-232C Signal Definitions and Pin Assignments

The minimum interface between a computer and a
peripheral, requires three line pins 2, 3, and 7, as shown in
fig. 1(a). These lines are defined in relation to the DTE, the
terminal transmits on pin 2 and receives on pin 3. On the
other hand, the DCE transmits on pin 3 and receives on pin 2.
Now the dilemma is: How does a manufacturer define the
role of its equipment? For example, the user may connect its
microcomputer to a serial printer configured as a DTE.
Therefore, to remain compatible with the defined signals of
the RS-232C, the RS-232 cable must be reconfigured as shown
in fig. 2(b). In figure 2 the microcomputer is defined as DTE,
and it can be connected to the modem, defined as a DCE,
without any modification in the RS-232 cable, as shown in
fig. 2(a). However, when it is connected to the printer, the
transmit and the receive lines must be crossed as shown in
fig. 2(b), thisisknown asa null-modem connection.

|3 T. R

i OO
| ® ®
h Migro- Modem Micro- Modem
computer computer —~
= ol " Ol

(a) (b)

Fig. 2 : (a) RS-232C Connections DTE to DCE and (b) DTE to DTE

Typically, data transmission with a handshake requires
eight lines. Listed in Table 1. Specific functions of handshake
lines differ in different peripherals and, therefore should be
referred to in the manufactures manuals.

For high/speed transmission, the standards RS-422A
and RS-423A are used. These standards use differential
amplifiers to reject noise levels and can transmit data at higher
speed with longer cable. The RS-422A allows a maximum
speed of 10 kbaud for a 40-ft distance and 100 kbaud for
4000 ft. The RS-423A is limited to 100 kbaud for a 30-ft
distance and 10 kbaud for 300 ft. Table 2 shows comparison
of the three standards RS-232C, RS-422A, and RS-423A.

(Microprocessor and -:RQn|n-huul|
Table | : RS-232C Signals used with
Handshake Data Communication

S
Gl

Pin

T=D |Output: transmits data from DTE w0

DCE

4 |Request to Send

b - Pt

5 rﬂ__unq 1o Send

|
7 _w,u_:._ Ground

receplion

Ready

either the tw isted nematic FIN)
(STN) type. In general, the TN tec
bun it has poorer contrast and a na
the STN technology. Whichever
characters and graphics are forn

Functions

P

R=<D |input: DTE receives duta [rom DCE
RTS [General purpose output from DTE __
CTS |General-purpose input to DTFE. can be
used as a handshake signal
DSR Cn_..n_.]._..w._.maﬂ.uo input to DTE: can be
used to indicate that DCE is ready
GND | Common reference between DTF and

= —

DCD |Generally used by DTE to disable data

70 |Data Terminal DTR |Output. generally used to indicate that
DTE is ready

arranging the liquid crystals nto 5e§
liquid crystal segments are prog
properties may be adjusted to i
that characters or graphics are fi
Features available on LC
panels, backlit displays for eas¥
configurations of characters per
number of dot matrix formats
controlled by a microprocessot

Table 2 : Comparison of Serial 1/0 Standards

affixed to the backside of
MIiCroprocessor converts the i

differ, depending on the manufacturer’s role definition

of its equipment.

E
Prob.6 Write short note on liquid crystal display.

E
Sol. Liquid Crystal Display: A liquid crystal display (LC D)
is an output device. It is a handy method of providing a low-
power consumption user interface. LCDs are everywhere.
You probably have seen them as displays in watches,
calculators, cellular phones, and even as a color television
type monitor on a video camera. LCDs are available in
monochrome as well as color displays. They are also available

in two general categories:
(1) Character display

(2) Graphic dot matrix style display
In general, a LCD display consists of two panes of
polarized glass with a liquid suspended between the two
panes. The liquid between the two panes of glass may be of

i -232C RS-422A [ RS-423A | ; il
. 1%2_.2: 2 ko RS 4 o [100wadmiion | | module into the prope .
100 Kbaud at 4000 N_| 1 kbaud at 4000 fi MiCroprocessor is ﬂﬂﬂ.ﬁ—vﬂﬁ wit
Distanes e en et i nd a RAM that hold
Tegell T BV |B>A Ta10+6V library a e
Logc | <31-25V_|B<A bV ¢ displayed. So when you es
Recenver Input - 68HC12 and the LCD display,
Voltage 115V +7V 12V | b
an interface between two pros
Merits |
t loop method is that signals IIII.
¥ The ua.,.musmn of current loop gn vl s the sl
are noise free. 4 S ierocomtroli
2 Suitable for transmission over a distance. an
Demerits e ili
1. The same standard is used for communication Sol. A microprocessor is an
between computers and peripherals and the roles of | has CPU inside it. It only has
a data terminal and a modem have become | yhte] Pentium processors. It
ambigiops: - | RAM and ROM and other p¢
2. The lines used for transmission and reception will

to be provided externally 1o
function in certain way. Sin
are all external, each instruct
hence it is relatively slower. ]
and more operations are me
in Laptops and Desktop PC
to perform numerous tasks
photo and video editing. Th
and output and depends on1
more resources like high
hence can't be embedded or
their cost is very hugh The
high clock rate at around
very complex tasks and pe
A mcro-controlier ¢
amount of RAM, ROM &
CPU on a single chip. It
Since componeats ars M
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(Microprocessor and Interfaces
The MC-1488 contains four drivers and each driver
_converts a TTL level signal to RS-232C level signal.

N
MC 1488

Vee [1] (04 Ve

1
InputA | 2 gu 13 | Input DI
Output A %3 12 | Input D2
Input Bl | 4 11 | Output D
InpuB2 [ 5 10 | Input CI
OutputB | 6 9 | Input C2
GND [ 7] 8 | Output C
(a) MC-1488
N
InputA [ 1] MCI489 [T4]v,
Control A | 2 13 | Input D
Qutput A | 3 12 | Control D
InputB | 4 [l [ Output D
Control B | § 10 | Input C
QutputB | 6 9 | Control C
GND [ 7] 8 | Output C

(b) MC-1499
Fig. : Pin Diagram of (a) MC-1488 (b) MC-1489

MC-1489 : The MC-1489 is a quad line receiver to interface
DTE and DCE through RS-232C bus standard. It convents
RS-232 output into TTL -compatible logic. i.e., = 9V into
TTL-logic |(approximately +3.4V) and +9V into TTL-logic
0 (approximately 0.2V). The pin diagram of MC-1489 is
shown in fig. (b).

The MC-1489 contains four receivers and cach
receiver convertsa RS-232C level signal to TTL level signal.

Part-C

Pmi::: sxp!ain RS422A4 Standard in detail. [R.T.U.2019|

e —
Sol. RS 422A : High speed data transmission between
computer system components and peripherals over very long
distance, under high noise condi_tioh is very difficult with single
ended driver and receivers. As an improvement over single

ended drivers and receivers EIA standard introduced
RS 422A which uses low impedance differential signals. This
_ standard achieves transmission rates from 100 Kbps to 100
Mbps. RS 422A is used for balanced transmission. It support
transmission distance which is gerater than 1000 m. RS 422A
use a low impedance signal which is a differential signal.

DATA =Ty DATA
b "
N 55 1 our
ORIVER RECEIVER
. TOOTHER
RECEIVERS
_—_——— Fw

Fig. 1 : RS 422A interface circuit
A basic RS 422A circuit has a data line driver,
differential tranmission line and loads, where a load may
consists of one or more receivers (R) and the line termination
resistor (Ry), as shown in Fig.1.
Following tables-1 and 2 shows the driver and receiver

requirements for RS 422A
Table | : RS 422A driver requirements

Parameter Specification
Driver output impedance 100 Q or less
Output differential voltage | 2.0V t0 6.0V
Difference between less than 0.4 V

opposite polarity
differential output voltages
The driver output offset
voltage (Vgs), measured
from the junction of the
two 50 Q terminator and
driver ground

Driver output current
Output off-state leakage
current

Output voltage transition |
time (tr)

Overshoot and undershoot
magnitudes

lessthan 3.0V

less than 150 mA
less than 100pA

less than 20 ns

less than 10% of Vss

where Vss is the

difference between the

two steady state values

ofthe output

Table 2 : RS 422 A receiver requirements
Specification

+ 200 mV

Parameter
Differential  data
threshold sensitivity
Input impedance

input

Greater than or equal
to 4 kQ

Drivers and receivers : The SN75172 B and SN75175 are
driver and receiver for EIA RS 422A standard, respectively.




. in Paralle! Interface-Centronics & [EEE
in detail. IR.T.U. 2019)

Sel. Centroaies : A standand
connecting printers and other devices to acomputer It defines
the plug, socket and signals used and transfers data
asynchronously up to 200 Kbyvtes/sec The plug has 18
Contacts each on the top and bottom. The socke
One opening with matching contacts.

3bpin parallel imerface for

L contains

This de facto standard was developed by Centronics
Corporation. maker of the first successful dot matrix printers.
Centronics Data Computer Corporation was a pioneering
American manufacturer of computer printers, now

remembered o‘nl}- for the parallel interface that bears their
name

The Centronics Interface provides a handshake protocol
between a computer and a printer and supports a maximum
data transfer speed of about 100 kb/s. The printer side of the
interface is a 36 pin connector and the PC side is a 25 pin D
type connector. The PC uses 36 pin flat cable in which every
alternative wire is for the ground. Most of the signals should
have twisted pair wiring in the cable. The signals are TTL
level signals and the twisted pair return ground wire for each
signal is connected to the signal ground level. To prevent
noise effects the twisted pair wires are shielded and the shield
is connected to the chassis ground in the system box.

Figure shows the signals in the centronics interface.
Since a PC uses 25 pin connector, there is a shortage of pins
for four twisted pair return signals. Usually, four data signals
don’'t have rwisted pair wires. The pin configurations for both
printer side and PC side arc listed
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Fig. : Signals in Centronics Interface

< 8-Tech. (IV Sem) C.S. Solved Papers
TEEE 488 : It is known as General Purpose Interface
Bus (GPIB). GPIB is designed by Hewlette Packatd so it is
also called as HPIB (Hewlette Packard Interface Bus). The
GPIB 1s aceepted as standard by 1EEE

So it has been give a number IEEE 488. The GPIB is
basically designed to interface instruments to computers such
as signal generator, digital voltmeters. printers, etc. as shown

mn Fig
.
/,\._.
L I T I F— Dala Bus
- 4
Talker Oy
Hand
1~
[ D F—sname
34
c
o Aa
e — 1 lp I Lines
Talker! 1T
Ustenar
—'--0
Listenor
Onky
L£>D"D’
L Dav
——— N0
B e ¢
FC
SRQ
ATN
EOl
REN

Fig. : IEEE 488 (GPIB Structure)
The interfacing device for IEEE 488 can be divided int
3 categories
1. Listener
2. Talker
3. Controller
1. Listener : These are instrur@nts which only accep
data from other instruments. For example, printers, display
programmable power supply, programmable signal generatc
etc. All the examples of listener will be an output devices.
2. Talker : These are instruments which only senc
data to other instruments. For example, Digital voltmeter, tag

(Microprocessor and lntﬂ:fans}

reader, trequency counter ete. All the examples of talker will
be an input devices

3. Controller : These are instruments which initialises
and controls the other nstruments in the system 1t also gives
service to all devices and decides the sequence for the
devices

The IEEE 488 has three group of buses as shown in Fig.

(1) Bidirectional data hines

(1) Management lines

(1) Handshake signals

(i) Bidirectional Data Lines
used to transfer 8-bit of information.

(ii) Management Lines : The GPIB has five
management lines which are used to manage data transfer
on D - D, the different signals are :

(a) IFC (b) ATN (¢) SRQ (d) REN (e) EOI.

(a) IFC (Interface Clear) : This is an output signal
generated by controller. It is used to force the instruments in
system to a known or predetermined state. It is similar to
system reset signal issued by controller to reset the system.

¢ These are eight lines

(b) ATN (Attention) : This isan output signal generated

by controller. It is used to differentiate between data or status
from address commands.

(¢) SRQ (Service Request) : This is an input signal 1o
the controller generated by peripherals. It is an interrupt signal
requesting service of controller.

(d) REN (Remote Enable) : This is an output signal
by controller used to enable the instrument to be controlled
by the system. If REN is not generated, the instrument will
be controlled by its front panel controls.

(¢) EOI (End of Identify) : This is an input signal to
controller generally generated by talker to indicate end of
data transfer.

(iti) Handshake Signals : The IEEE 488 has three
handshake signals which helps in data transfer, these are

(a) DAV (Data Valid)

(b) NRFD (Not Ready for Data)

(¢) NDAC (Not Data Accepted)

The signals DAV.NRFD and NDAC are open collector
active low signals. Since it has open collector structure any
listener can pull NRFD low to indicate it is not ready for
data. The NREFD line will not go high to indicate its readiness
unless all the addressed listeners has released it.

Similarly. any listener can pull NDAC low to indicate it
has not accepted data. The NDAC line will not go high 10
indicate data accepted unless all listener accepts data
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How can you interface USART 825;

microprocessor 80852 Explain. ith

Sol. The 8231 Universal Synchronous/Asynchropg
Receiver/Transmitter (USART) package in a 2§ P
dual-in-line package made by ln.tel. It 1s typicallv usedl}::
‘serfi-al communication. The 8251 in VO mapped mode is show,
in fig.

Lach
EN
¥ |~
I Ps
— RTS
CS [
CTS
— DTR
- -— -+ Rx Ready
A 5 5 > Tx chd;
B 3 e | 5 l% ‘ux =+ Tx Empty
‘C z e O = |l SYNDET/
£ ey BRKDE
G %
Bos » |
G p—
| SR—————
—
‘,
i
9.pin DA
conneclof
Fig.
chip

I.  Address lines A~A, are used to gencrate the

select signal via a 3-to-8 decoder.

A-and 10/ M are used as enable for the decoder

3. A,of 8085 is connected to C/D of 8251 to Pr"wd‘
" internal addresses. i

4. The data lines Dy-D, are connected to Dg-D7 Oﬁhu
processor 10 achieve parallel data transfer betwe’
8085 and 8251.

'hJ

1 (USART) with a functional block diagy, of
am,

5. The output clock of 8085 is divided by suilabl"' GI,OO:,JJ
dividers to get a suitable clock for serial transmis®" |
reception. g1 ;

6. The TTL logic levels of the serial data lin€s an |
control signals necessary for serial transmisst© gith|
reception, are converted to RS232 logic levels "y
MAX232 and then terminated on a standar

D-type connector. s /

=

ﬂm ¢ which requires serinl communication with

" c i i

7 Thcd"wr can be connected 1o this 9-pin Daype
rocesso {1 9-COre cable.

Tx[iMPTY' TyRDY and RxRDY can be

o ippals i bt . i
The SIE gignals to initrate interrupt driver data

8. i [
g interrup g S
:Is:::ls;l:r petween BO83 aid 8251,
f : interfaced to 8085 jt
ecos of 8251 interface i
/0 addresses
"’Eﬁ'r‘lﬁr“ e Binary nddress Hex
Jnteh f | Decoder Input to address
deV;‘s‘l‘ input & | address pin of
L enable | #251
Ay | Ay | A Ao]
e X[ X[ X0 20
Data Buffer | *. 3 P
..—-Emi X[ X|[X|] 21
register -

. 1 con cation controller USART

prob.15 Explain serial conmuni
18251, Explain its all modes with example.

[RT.U, 2017

Sol. Serial Communication: Using 8251 : 8251 is a
Universal Synchronous and Asynchronous Receiver and
Transmitter compatible with Intel’s processors. This chip
converts the parallel data into a serial stream of bits suitable
forserial transmission. It is also able to receive a serial stream
ﬂfbits and convert it into parallel data bytes to be read by a
microprocessor,
L. Basic Modes of Data Transmission

(a) Simplex

(b) Duplex

' (¢) Half Duplex
‘(:'):’amls)i’:x Mode: Dat:a is ?ransmirtccl on F.y in one direction
gle communication channel. For example, the

proc ; i .
mud:“‘-‘f may transmit data for a CRT display unmit1n this

b
( :\?C?:E:(xnde ’ I“'dllplf-:x mode, data may'hc transf'crr;:d
(©) Hair p, ):‘?Src(:e.\,el_s in both directions srmuItanC_O.l% Y.
May takes pllqcl.x- M{,)de : I.H this mode, dma-transmlssmn
be tmnsmiu‘cdt N mthcr direction, but at a time data may’
OMMmup e w't;nly none direction. A computer n.m{}
Nsmit dagq ;.h aterminal in this mode. It is not possi® T
O Compuyey Si‘m:?m the computer to the terminal and termind
o 1 tanesms]y_ o
the syst abuffer interfaces the internal bus of the cireu™
The" Cratio M bus. The read / write control logic controls
;niiiated by ': :’fthe peripheral depending upon the operations
Mabyg o ¢ CPU decides whether the address on int_ef"ai
"troladdress / data address. The modem control




