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ife example, [3+4]
2., (a) List out some of the necessary condition for MODE 2 Operation in 82554 PPI. [3]

(b) The 82554 PPI is used interfaced wigh 8083 microprocessor using I/0 mapped I/ at
base address 80H. Poyt 4 and Port C UPper are interfaced witp DIP switches ang Port

(1) Find port addressegs “aplured by 82554 ppy. [1]
(1) Draw the minimum interfacing ciryit. 3]
(1i1) Determine the control word 1o Inttialize 82554 ppj [1]
(iv) Write a Program to read vajyeq from port A ang Port C upper and display those
values in port B and port C lower respectively. [3]
3. Draw the frame formay of SDU in serial data transmission SYSIem. Suppose the original
data is 11100 and divisor is 1001 Now calculate the lransmitted message using CRC. [2+4]
4. Differentiate between RS ~232C, RS4324 and RS4224. : [4]
5, ]

Draw the Interfacing cireuit 1o interface 8-bit DA with microprocessor using 82554 PpI

triangular waye signal at the output of DAC [4+4]
6. Explain RAID 5 System with its advantage and disadvantage [4]
7. Draw the block diagram of data logger that can be used to record the hourly temperature

at Dharaharg Kathmandy. [3]
8. Define ground loop in grounding system, How multipoint grounding technique {s

implemented, illustrate? [2+4]
9. Explain the general to specific approaches of establishing fequirements for cipeujt design?

How dissimilar redundant architectyre helps in fault tolerant system? [4+3]
10. Explain pros and cons of using Vero Board for Cireuit Prototype design, Explain the

solution of trace Impedance’s problem i circuit layout f3+3]
11. Briefly explain importance of Coupling mechanism in software “hgineering, Define the

terms verification and validation, Explain the good Programming practices in detail. [2+2+4]

12. With reference to Your case study, explain the Wworking mechanism of the existing system
using a clear and relevant diagram including its limitations observeq in the current
System. Propose effective solutions to overcome these limitations with recommended
design utilizing a microcontroller gp micmpmcessar, and perform g Cost-benefit analysis
of the proposed system, [d~-47



TRIBHUVAN UNIVERSITY Exam,

INSTITUTE OF ENGINEERING Levd —BE _ Full Marks - 80

Expmination Control Division Programme BEL,BEX,BCT _Pass Marks | 32
2082 Bhadra | Year /Part 111/ ] Time 3hrs, |

—— e S

Subject: - Instrumentation Il (&¥ g0z

v Candidates are required to give their answers in their own words as far as practicable.
v’ Uittempt AN questions,

v’ [The figures in the margin indicate Full Marks.

issume suitable data if necessary.

ist the features of microprocessor-based system. Illustrate open loop system with real-
Iife example. [2+6]

2. §255 is operated in mode 0 port A and port C upper are designed as output for LEDs and
port B and port C lower as input ports for DIP switches, Address line A15 is connected
ith cs’ of 8255 through an inverter. _

3 Draw the complete mapping diagram, [2]
) Determine the port addresses, [2]
Determine the control word. [1]

d) Write a program to read DIP switches and display the reading from port B at port A
and from port clower at port cupper. [3]

3. Mustrate synchronous data transmission in serial communication. Briefly explain
ferent types of errors associated with serial data transmission, [243]

4. Explain how full duplex transmission is done through RS232 between DTE and DCE
devices, [5]

5. Why do we need Dither in ADC? Explain the interfacing technique of 10-bii DAC to
8085 microprocessors, WAP to generate a continuous ramp waveform, [2+6]

6. Define bluetooth topologies. What do you mean by RAID system? Illustrate RAID 10
th its advantage and disadvantage. [2+2+4]

7. Dgfine noise in instrumentation device, Explain the possible shielding mechanism to
edluce inductive noise coupling with necessary figures, [2+4)

8. y transmission line effect is in circuit designing? List out some of the methods to

mitigate this problem. How limiting the bandwidth/harmonics would help to mitigate
transmission line problem? Explain. [2+2+3]

9. What are the general rules for the component placements? Explain the common
impedance problem and solution in circyit designing. [3+3]

10. What do you mean by system software? Differentiate between black box testing and

Wwhite box testing, Explain the different level of software testing, [2+3+4]

11. Draw and explain the block diagram of the industrial process control system involved in
your case study. Identify the limitations of the existing system, How it can be improved?
lain your recommendation system with the help of a block diagram. [4+2+4]

* e




Examination Control Division |Programme BELBEX, BCT' Pass Marks 32

AT
INSTITUTE OF ENGINEERING | Level "BE Full Marks | 80

2082 Baishakh Year/Part 1II/1 Time 3 hrs.

i

e T s T

e

_Subject; - Instrumentation 11 (EX 602)

=

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions,

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

+ A tlosed-loop microprocessor-based instrumentation system performs better than an

open-loop microprocessor-based instrumentation system. Do you agree? Explain with the
help of block diagrams and examples. .

Draw the format of control word in 8255 for mode I/O selection and Bit Set Reset
showing details. Draw the block diagram of 8255 with both Port A and Port B in mode 1
output showing all the control signals. Describe mode 1 input operation with status word,
control signals and timing waveform. : [4+6]

Explain the transmitting and receiving process of serial data unit (SDU) with the
necessary block diagram. Compare between different versions of USB in terms of speed

[6]

and compatibility. [4+4]
Explain the interfacing of 10-bit DAC with 8085 with the help of interfacing diagram,
operation, timing waveform and programming. [8]

Describe the components used in a Data Acquisition System, illustrating your answer
with a block diagram. Explain the function of each component and how they work

together to acquire, process, and transmit data. (6]
a) Explain the concept of data archiving and storage in brief. _ 4]
b) What are the major sources of noise? Explain the possible shielding mechanism to

reduce capacitive noise coupling and electromagnetic interference {EMI). [2+2+2]
How can you reduce the power in low power design? Explain with low power design
guidelines, [6]
Explote the various types of Printed Circuit Boards (PCBs) designed to optimize better
circuit layout and performance., [6]

Suppose you are an IT coordinator of ABC college. Your college is planning to purchase
a new EMIS software. Now, explain how you select and purchase the software. Also,
explain the software reliability. [6+2]

10, Explain the existing system of the manufacturing plant that you have visited during your

case study with process flow diagram or block diagram. Find the limitation of existing
system and recommend the improvement on existing system. Draw the recommended
system with necessary sensors and components and elaborate on how the recommended
system benefits the company, [12]

EE 2
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. Draw the block diagram of a typical digital computer-based instrumentation system and

explain it with advantages and disadvantages.

- Describe different modes of data transfer of parallel interface. Draw the block diagram of

8255 with both Port A and Port B in mode 1 input showing all the control signals,
Describe mode 1 input operation with status word, control signals and timing waveform,

. Compare between RS232, RS422 and RS423 in various aspects. Show CRC error

detection process with message data 1001 and divisor data 1011,

Draw the interfacing circuit to interface 8-bit DAC with microprocessor using 82554 PPI
at base address 80H. Also, write a program for the 8085 microprocessor to generate a
square wave signal at the output of DAC,

Explain the satellite communication system with the help of a block diagram. What are its
advantages, and disadvantages?

a) An op-amp circuit is receiving noise interference from a nearby digital switching
circuit. The digital circnit switches logic levels between 4.5V and 1.0V within 10 ns.
Its current changes from 0 to 10 mA within 100 ns. Now. calculate the pseudo
impedance and find the noise interference types. Also. discuss on the preventing
measures of such noise coupling mechanisms.

b) Explain the different types of filtering mechanisms used to reduce conductive noise
coupling, focusing on frequency, mode, and amplitude-based techniques.

What are the factors that might affect the reliability of the circuit? Discuss different types
of fault tolerance schemes used for circuit design.

What are the guidelines to avoid crosstalk when routing signal to a PCB? Also list
Guidelines for the effective shield.

The Prototype Model is a Software Development approach useful for projects with vague
or changing requirements. Justify the statement with the help of diagrams and examples.

Draw and explain the block diagram of the industrial process control system involved in
your case study. Identify the limitations of the existing system. How it can be improved?
Explain your recommendation system with the help of a block diagram. Also. list the
advantages of implementing the recommendation svstem.

o
-

[6]

[4+6]

[4+4]

[8]

[6]

[6]
[4]
[2+4]
[3+3]

(8]

[12]
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. One thing that is common on embedded real time systems is they include some type of
processor. They range anywhere from serial program input devices to a full-fledged PC
on a chip or board. At some point you need to decide on the type of processor to use. As
an engineer, how, can you choose it? Are there any rational reasons for picking one over
another, Or all the selection is based on personal bias? What are the situationa! factors

mmposing the selection of a micro-processor or micro-controller for a design? Discuss in
brief, [4]

2. Figure shows an interfacing circuit using 82555A in Mode 1. Port A is designated as the
input port for a keyboard with interrupt I/O and Port B is designated as the output port for
a printer with status check /0.

a) Find the port addresses by analyzing the decode logic. 2]
b) Determine the control word to set up Port A as input and Port B as output in Mode 1. [2]
¢} Dretermine the BSR control word to enable INTE . (1]
d) Determine the masking byte to verify the OBF" line in status check YO, [1}
e} Write subroutine to accept character from keyvboard and send character to printer. 14}
FESEE %
Data
‘Bus
mind O \ mie
PG, M-—--—-— 3TB, From Keyboard
e -I;E;_——-—----w!- IEF, ToKeyboard
— ....-.c]i cs UL
Ay— ‘L ____J> PC, e INTR, BOB5 Intarrupt (RST 6.5)
B255A .
L PG, p———=—- OBF, To Printer
""1 e ] _pH i ¥ L
S S From Printar
Ao 1 A _ st
BR-———< RD To Parallel

3. a) Describe the various error detection techniques used in serial data transmission. [3]



b)

What are the problems that might eccur when you attempt to connect together two
ES 23] device which are both configured as DTE, How can you solve this problem?
Explain in brief with a suitable diagram.

Provide examples of A/D and IVA interfacing applications in real-world scenarios.

Design an interfacing circuit diagram for an 8 bit ADC using interrupt, Explain it with the
suitable program.

5. a}

b)
6, a)

b)
7. &)

b)
8. a)
b

Discuss in brief why digital communication system is preferred over analog
communication.

What is a data logger? Explain its application,

What is ESD? Mention some ideas how we can reduce the chance of ESD in our
workplace.

Explain the term energy coupling in an electrical circuit. Describe about inductive
coupling with remedies.

What do you mean by reliability in a circuit design? Diseuss how the reliability can be
achieved by incorporating fault tolerance methods.

Discuss about FPGA (Field Programmable Gate Amay).
How are the components placed in a circuit layout?

List any four methods of preventing crosstaik with necessary diagrams.

Good design and programming practices can miake programs more readable and

understandable. How can this be achieved? Explain in detail.

10. Explain the control mechanism of the industrial process control system involved in your
case study with the help of block diagram. What was your recommendation for further
improvement of the current system? Explain why the management should implement

your recommendation. Do you foresee any problems after implementing this control
system?

FEE

[5]

[2+6]

14]
(21

[4]
[4]

(5]
3]
[4]
[4]

(8]

[12]
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. Define instrumentation. Imagine you are designing an automated greenhouse system.

Explain how a closed loop microprocessor-based system can control the temperature and
humidity in the greenhouse efficiently. [4]

Design an interfacing circuit to set up hidirectional data communication in the master-
slave format between two 8085A microcomputers. Use the 8255A as the interfacing
device between the master and the slave microcomputers. Write necessary program to
transfer a block of data from master to slave. Also, make flowchart of the master and

slave program, {10]

a) What are the advantages of serial data transmission over parallel data transmission?
Differentiate between asynchronous and synchronous data transmission. [2+2]

b) Explain null modem connection. (4]

Show the interfacing circuit diagram of an 8-bit ADC using status check I/O method.
Generate the addresses/words for START, DR (Data Ready) and Reading data from
ADC. Write subroutine to accept data from ADC and store in memory. [3+3+2]

a) Suppose you have designed a data logger system for vour agricultural farm which are
located at 3 different cities Pokhara, Biratnagar and Mustang. You need to log rainfall
information, win speed, humidity of soil and temperature from these 3 farms and
transmit to your office in Kathmandu. Draw a complete block diagram for this system

listing out the hardware needed, and suitable transmission technique. [4]
b) Listadvantages of digital communication system over analog communication system. [2]
a) Explain the general rules for a circuit design in terms of grounding and shielding. [4+4]

b) An op-amp. circuit is receiving noise interference from a nearby digital switching
circuit. The digital circuit switches logic levels between 4.5 V and 1.0V within 10 ns.
Its current changes from 0 to 10 mA within 100ns. What type of noise coupling has
occurred in this scenario?

a) What are the different measures of making a fault tolerant electrical circuit? Explain

in brief. [5]
b) Why we need impedance matching in circuit design? Explain. [3]
Describe the different terminologies used in routing signal traces for designing a
commercial circuit layout. [8]
a) Compare prototyping and spiral model. [4]
b) Define embedded and real-time software. What is white box testing and black box

testing? (4]

10. Draw the complete block diagram of the industrial process control involved in YOur case

study. Explain what were the shortcomings/flaws in the existing design. What changes
did you recommend for making it more cost effective and more automated? Explain the
benefits that the management would achieve after implementing vour design, Mention the
probable problems you might face after system implementation. [12]

HEE
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- @) Describe the various PC interfacing techniques while interfacing an I/O devices.

b) Draw circuit diagram of an interfacing circuit controlling one 4KB RAM and one
4KB ROM assuming base address 4000H,

A microprocessor kit has an onboard 8255. Interface to the 8255 cight single-pole-
double-throw (SPDT) switches numbered $; 1o S5 and a seven segment common anode
LED display. Draw the complete circuit setup. Define clearly the functions of all ports,
Write a program to initialize 8255, Detect a switch closure and display the value of the
switch number on the LED display.

a) Illustrate digital data transmission using modem and standard phone lines,
b) Explain Check Sum error detection technique with suitable example.

Why do we need digital to analog conversion? Design an interfacing circuit diagram for
an 8 bit ADC using status check. Explain it with the suitable flowchart and program.

a) What are the components used in Data Acquisition system? Explain with necessary
block diagram.

b) Explain Bluctooth protocol architecture with suitable block diagram,
a) Talk about inductive coupling in short.

b) Explain Ground Loop mechanism and also discuss the elimination of the ground loop
issues with suitable diagram.

Any circuit design must be capable to provide the high speed and low power
performance. Discuss various terminologies in detail to achieve the above witnesses in
fair design.

What are the general rules for placement of components in a circuit? Describe grounding
in terms of circuit layout.

What do you mean by software reliability? Explain prototyping model for software
development.

What have you learned from case study? Draw the complete biock diagram of the
industrial process control involved in your ¢ase study. What are the critical factors
effecting the production you have noticed in the visited industry and what measure you
can suggest for the same? What problems you might face after implementing your
suggested process control system?

EE

[9]

[5]

[2+6]

[4]
[4]
2]

[4]

16]
[4+2]

[2+6]
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a) Define a nucroprocessor based instrumentation system. Differentiate between open
loop and closed loop microprocessor based instrumentation,

b} Describe direct memeory access,

Design an interfacing circurt to set up bidirectional data communication in the master-
slave format between two B085A microcomputers. Use the 8255A as the interfacing
between the master and the slave microcomputers. What will be the port addresses and
control word. Write necessary program to transfer a block data from the master to the
slave along with its flowchart diagram.

a) Explain how communication takes place between PC (DB9 port) and printer (DB 25
port) using Null modern connection.

b) What are common USB packet field? Explain different USB packets.

Interface a suitable DAC using 8255 PPI to an 8083 microprocessor to generate a square
wave oscillating between OV and 5V having a frequency of | KHz. Describe the
interfacing circuit along with the necessary program.

List the characteristics of Bluetooth. Explain the components of data logger with the help
of block diagram.

Describe any three mechanisms of noise coupling. Explain briefly on prevention of noise
coupling,

Write an importance of decoupling, ground bounce, cross talk and impendence matching
in designing circuit.

What are the different types of boards for electronics prototyping? List out each circuit
boards characteristics,

Explain about Embedded and Real Time Software used to run and control various modern
instruments. As an instrumentation engineer, discuss the different approaches of coupling
and cohesion technique to define tasks and design an integrated module.

10, Case study is related to the basic measurement requirements, accuracy and specific

hardware employed environmental conditions under which the instruments must operate,
signal processing, transmission and output devices. Regarding vour case study visit; draw
a block diagram of the existing control system and mention the problems found in the
existing system. You should also draw an interfacing diagram for solving the problem
with discussing merits and demerits of your recommended system in terms of cost,
manpower and plant automation.

Ak

[1+4]
[3]

[10]

[4]
[343]

[8]
[2+6]

[3+3]

[2+4]

[6]

[12]
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Define instrumentation system. Compare status check 1/0, Interrupt driven [/O and DMA.

2. Design an interfacing circuit to set up bidirectional data communication in the master-

10.

slave format between two 8085A microcomputers. Use the $255A as the interfacing
between the master and the slave microcomputers. What will be the port addresses and

control word. Write necessary program to transfer a block of data from the master to the
slave along with its flowchart diagram.

. a) Explain simplex, half duplex and full duplex operation of RS-232 serial standard.

b) Describe different types of USB protocols along with the common USB packet fields.

Explain the principle involved while interfacing an 8-bit ADC using interrupt; including
suitable block diagram, process flow diagram and necessary ALP subroutine.

List the major characteristics of Bluetooth. Draw the block diagram of data acquisition
system and explain each block.

Explain the principle of energy coupling, Describe about capacitive coupling with
remedies.

Discuss and differentiate between different types of fault tolerance schemes used in the
purpose of circuit design.

Explain ground, retwms and shields in the context of circuit layout,

a) Draw the complete block diagram for prototype model in software development
process and explain its component in brief,

b) Write about White box testing and Black box testing.

Draw the complete block diagram of industrial process control system involved in your
case study. Explain why you want to implement this control system over existing one in
terms of cost, manpower and plant automation. What problems you might face after
implementing this control system.

LR L

[2+6]

[9]
[4]
[6]

[8]
[3+3]
(6]

[6]
(6]

[4]
KX

[12]
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a) What is the rationale behind using a microprocessor in instrumentation systems?
Describe two situations where an open-loop MBI system performs better than a
closed-loop MBI system, illusirating your answer with hlock diagrams.

b) Describe the DMA active and idle cycles with appropriate figures, Provide at least
five disadvantages of using DMA controllers.

Draw the circuit diagram to interface 8255A PPI with 8085 microprocessor at base
address BOH. Write an assembly program that determines the addition of contents of port
A and port B and display the result in port C. Use appropriate control word to initialize
the 8255A.

a) Define bit rate and baud rate. Determine a character transmission rate using
asynchronous serial data transfer method at baud rate 9600, Suppose a character has
7 bits data, one bit start bit, two bits stop bit and none parity. Calculate the time
required to send a word: Engineer.

b) Describe the problems cccur when you try to connect RS-232 devices that both are
configured as DTE. How this problem can be resolved?

What are the parameters to characterize ADCs? Design a circuit to interface ADCO808
with 8085 microprocessor using 8255A PPL

- a) Draw the block diagram of a digital transmission system that can be used to transmit

analog as well as digital data. Compare and contrast analog and digital transmission
techniques with at least five distinguishing characteristics.

b) Design a data logging and storage system that is capable of receiving and storing
signals from optical fibers, satellites and Bluctooth devices. Provide the block
diagram of the overall system, which should show how messages get transmitted over
the three transmission schemes and how the logger receives them.

How ground loop can be prevented? Explain the Electromagnetic coupling.

7. Explain ground bounce, decoupling and crosstalk in the context of circuit design,

10.

What ate the factors that need to be considered while routing the signal traces in circuit
layout. How do you avoid crosstalk while making layout of the cireuit?

What are the different phases of bugs in software development? Explain the different
types of techniques used for software testing,

Draw the complete block diagram of industrial process control system involved in your
case study. Explain why you want to implement your control system over existing one in
terms of cost, manpower and plant automation? What problems you might face after
implementing this control system? What are the benefits of new system over old one?

L2

[1+3]

[2+2]

[3+5]

[4]
[6]
[6]

[2+4]

[3+5]

[12]
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1. &) Explain the basic modes of data transfer techniques available between microprocessor
and peripheral devices. [5]
b) Mention the features of Microprocessor Based Instrumentation system. [31

2. Port A is to design as the input for a keyboard in interrupt driven /O and Port B as the
output for a printer in status check I/O using mode 1 of 8255 with 8033 microprocessor as
shown below: 9
a) *Find port addresses by analyzing decoding logic.

b) Determine the control word to set up port A as input and port B as output.
¢} Determine the BSR word to enable INTEs.
d) Determine the masking byte 10 verify the OBFg line.

¢) Wiite main program and a read and write subroutines to accept characters from
keyboard and to send them to print.

+ 5V
i [+
e 5 Vo GNDPP;-; From Keyboard
B'HE : : ; Pﬁlﬂ'
R B
: PCa From Peripheral
i:-, 5 s PCs _IBF ,, To Peripheral
A< S pes |LEIRA 5085 Intorrupt (RST6.5)
As
A OBFr -
& A P, | V518 . To Printer
1 b
Ay Ay PC, &_ﬂl From Printer

TOR RD '

Sria o PBy - To Parallel

I0W WER Port B Peinter

PBg |
RESET RESET
ouUT
__..-.r
3. &) Explain the Null modem with and without handshaking mechanism. i3]

b) Explain Cyclic Redundancy Code with suitable example. 4]

iy

-



. Design the interfacing of 1408 DAC with an output port of address AF H for Ov to 10v
range. Note that take appropriate values for resistors and capacitors.

. 4) How can you design the communication system with satellite as an unguided
transmission scheme?
b) Explain the Data Acquisition system with the help of compact data logger.

. Explain different types of filtering mechanisms used to reduce conductive noise coupling
on the basis of frequency, mode and amplitude.

7. Define ground bounce and erosstalle in cirenit design. List their reduction ways.

. Describe the different terminologies used in routing signal traces for designing a
commereial cireuit layout.

. Explain spiral software development model with its advantages and disadvantages.
Dreseribe cohesion and coupling,

10. Answer the following questions with regard to your case study,

4) Describe the existing work flow mechanism of the industrial instrumentation system.

b) What are the critical factors affecting the production of existing system and what
measures you can recommend for mitigating thosze factors?

¢) Design a proposed system using microprocessor/ microcontroller, input/ output
devices, interfacing process, communication protocols, data converters and handshake
signals with neatly labeled block diagram.

d) List out the different advantages of the proposed plan in terms of technology,
production rate, quality assurance, cost-benefit and return on investment (ROI).

F4%

[8]

[4]
[4]

(6]
(6]

[6]

[5+3]
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v Attempt All questions. g :

v The figures in the margin indicate
v Assume suitable data if necéssary.

Frll Marks.

1. a) Explain microprocessor based instrumentation system with its block dlagram

b) List out the factors to be consider while selecting a processar.

&)
3]

2. An 8255A PPI card is connected to 8085 microprocessor has system as shown in figure
below in which control word is stored in address of F3H.

a) What are the addresses captured by 8255A PPI card?
b) Draw the minimum interfacing circuit,
¢) Write down the control word 1o initialize the 8255A PP card.
d) Write down the status word format for 8235A PP1 card for the system.
¢} Write down BSR control word to initialize port A interrupt request.

INTERRUPT
REQUEST +1
PL3  FA e RO
PAT 4= 21
PAZ|4—=1RA FULLY
PAJl+—R3  pDECOOED
PAd a4 ' KEYBOARD
PASl+—1 RS
PAL |+ SHIFT
PAT [+ CONTROL
5 PC4 [+—1ETROBE
1 PCS f—t] ACK
RICSSA
PED }—+ 60
PBY HE1
po2 #+ B2 BURROTGHS
pE3 y{m3  GSELF-SCAM
pos | DISFLAY
PBS wl g5
PEE M BACKSPACE
PBT |t CLEAR
FC1 3| DATA READY
PCI e ACH
PCE fomemi] BLANKING
PO f—d| CANCEL WORD
Peh —_*}“
INTERRUPT
REQUEST

[14342+242]

3, 's) What is the importance of RS 232-C in serial communication? Explain the RS 232-C
working principle with its differcnt types of signals.

[1+4]
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b) What is USB? Explain its common packet fields.
a) Describe INL and DNL error of data converter with necessary illustrations.

b) With necessary diagram, Explain interfacing of 8 channel 8 bit ADC with 8085
microprocessor along with timing diagram.

a) Discuss analog communication system and digital communication system with an
appropriate block diagram.

b) Mention the characteristics of Bluetooth. Differentiate between piconet and scatternet
network topology used in Bluetooth environment. 3

. a) What will happen to the electronic circuit connected in single point ground system

when operated in frequency greater than 1 MHz? Explain witl'necessary illustration.
b) Explain how decoupling capacitor can be used to suppress the transient current. What
effects do you observe when very large decoupling capacitor is connected in your
circuit?
2) What is reliebility? List out the factor affecting reliability.
b) What are the factors that need to be considered while designing high speed circuit.
How do you reduce crosstalk when routing signal traces on a PCB?

Explain different types of software bugs that might exist in software. How these bugs can
be identified while implementing different types of software testing.

Explain existing industrial process control system involved in your case study with
necessary block diagram. Recommend the chanees that you deem necessary for the
improvement of overall system performance. Explain why management should
implement these changes. What are the probable problems you might face after

implementation of your recommended system?
ok

[1+3]
[4]

(5]
[4]
4
3]
[3+2]
[142]

3]
[4]

(6]

[12]
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Candidates are required to give their answers in their own words as far as practicable.
Artempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

-

L
. a) Define closed loop MBI system with suitable example.

b) Among full or partial address decoding, which method of address decoding do you
choose while interfacing memory device? Give reasons with suitable example.

. Interface a parallel bus centronics printer with 8085 microprocessor using 8255A in mode

1 output configuration.

a) Draw the n‘écesgary interfacing circuit required for this purpose using 8255 PPI in
handshake mode.

b) Determine port address as per your chip select logic.

¢} Determine the control word required for printing operation.

d) Draw the timing waveform for transferring data to the printer.

¢) Write an ALP to print characters whose ASCII code is available in memory location
from 9000H.

. a) Explain the transferring of serial data using asynchronous transfer. One character is

formed with 7-bit ASCII code, 1-bit start, 2-bit stop and 1-bit parity.

b) Describe up to date USB standards. Differentiate different UUSB data transfer
mechanisms with suitable example of each.

a) Explain the interfacing technique of 12-bit DAC to 8-bit Data bus.
b) Explain different types of errors in ADC & DAC.

Explain Bluetooth network topology in detail. Why optical fiber has high demand in the
field of communication.

Explain different types of Energy coupling mechanisms with suitable example of each.
How can a circuit be protected from ESD?

. What do you mean by reliability in a circuit design? Discuss how the reliablity can be

achieved by incorporating fault tolerance.
a) What is PCB? Write down the advantages of PCB.
b) How do you reduce cross talk when routing signal traces on a PCB?

Define roll back recovery with suitable example. Explain the spiral model software
development cycle.

10. Explain your industrial visit carried out on your case study in terms of existing system

circumstances, problem identification and analysis, recommendation plan, requiremen
and feasibility analysis of the recommended plan and rollback plan if necessary. Also lis
out the different advantages of the proposed plan in terms of technology, production rate,
quality assurance, cost-benefit and return on investment (ROI) for the particular industry.

e, T3

3 |
[+
hirs.

[2]

(4] .

[3]
[2]
(2]
[2]

[3]

[6]
(6]
[4]

[4+2]

1]

[12}



Examination Control Division |Programme | BEL, BEX, BCT | Pass Marks | 32

i 4 —
13 TRIBHUY AN UNIVERSITY | Exam.

!

INSTITUTE OF ENGINEERING | Level | BE Full Marks

LA AN

10.

2075 Ashwin Year/Part | 01/1 | Time hrs.

Subject: - Instrumentation [I (EX602)

Candigates are required to give their answers in their own words as far as practicable.
Attemipt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) What do you mean by interfacing? A RAM chip of 512 bytes is given for interfacing
with 8085 microprocessor system. Design an address decoding hardware for the same.

b) What is an interrupt driven data transfer? Explain the operation of interrupt driven
data transfer with flowchart of interrupt subroutine and main programme sequence.

A/D converter requires signal to start the conversion and indicates with the end of
conversion signal. 8255A PPI is interfaced with 3085 microprocessors at S0H.
Microprocessor reads 8-bits O/P data of the ADC at port A and display the same data to
eight LED's connected at port B of 8255A. State any assumptions made.

a) Identify the address captured by the card
b) Determine the necessary control words
¢) Draw the schematic interfacing circuit

d) Write a program to perform the operation

a) What is the importance of R8232-C in serial communication? Determine the time
required to transmit a string: “Life is beautiful.” using asynchronous serial data
transfer method in baud rate of 4800 Baud. Suppose a character has 7 bits data, one
hit start bit, one bit stop bit and one bit even parity bit.

b) Differentiate between USB 1.0 and USB 2.0,

Interface a 10-bit DAC with 8255 PPI and 8085 CPU running at 2 MHz. Write an ALP to
generate a triangular wave of frequency 500 Hz using the same interfacing circuit. The
amplitude of the triangular wave should be +5V.

a) ‘In satellite communication the uplink frequency and downlink frequency are
different.” Why? Explain the Bluetooth network topology .-

b) Compare data archiving and data storage. With the block diagram describe the
characteristics of data logger.

Explain different types of filtering based on frequency, mode (common and differential)
and amplitude (surge suppression).

While selecting a processor for an embedded system product, you have to specify the
performance, number of peripherals functions, memory and tool support to determine the
appropriate processor for the product. As a system designer, provide a technical
explanation' for each of these factors required to achieve the proper functional design.

What are general guidelines to avoid the crosstalk while routing signal traces on Printed
Circuit Board? What are the problems due to impedance mismatch?

What is software reliability? Compare waterfall and prototyping model. Describe

[1+3]

[1+5]

(1]
[2]
[2]
[3]

[2+4]
(1]
(8]

[1+3]

[1+4]

[6]

[6]

[4+2]

Embedded and Real Time Software. [2+3+3]

Answer the following questions with regard to your case study.

a) Design a proposed system using microprocessor/microcontroller input/output devices,
interfacing process, communication protocols, data converters and handshake signals
with neatly labeled block diagram.

1 Y fanbinm A Farant tumee oF mrohlems that mieht oceur after implementing the

[6]
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¥ Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. '
v The figures in the margin indicate Full Marks.
V' Assume suitable data if necessary.
1. a) Describe various well-known techniques while interfacing an 1/O device with a

personnel computer system. [3]
b) Differentiate /O mapped IO and memory mapped I/O with suitable examples. How
can you generate /O mapped and memory mapped signals using 10/M, RD and WR

signals? [5]
2. Explain the different schemes of parallel data transfer with suitable timing diagram.
Explain the functional block diagram of 8255A PPI with neat diagram. [4+4]
3. a) Describe the various error detection techniques used in serial data transmission. 3]
b) Explain the functions of USB Host, USB Hub and USB Device. Discuss different
packets used in USB protocol. [5]

4. What are the different types dynamic errors in ADC and DAC? What will be the control
word for interfacing as shown figure below? Also write the subroutine program to read

the digital data from ADC. [4+6]
5V
ADCB04 T
RO Vool 4ok 150
N e
=00 PAD—=—DO :
o i
=, [=] o
WR Wi - e ZpOT
RD RD ] :
Al =121 pagj—e—D7  GND}— ¥ -
AT OGS PCO <l iNTR I
RESET | G | =

5. Explain the advantages of optical fiber over copper wirc? Explain each block of data

logger. [2+6]
6. a) What are the different noise coupling mechanism? [3]
b) How can'vou reduce the conductive noise coupling? Explain in detail. [3

7. What are general approaches of establishing requirements for circuit design? What are the
two factors that drive reliability of a product? [4+2]

8. Poor circuit layout and signal propagating principle may cause many problems in the
circuit operation, manufacturing ease and probability of design errors, What factors will
you consider while routing the signal traces on PCB. -[6]
9. Explain Prototyping Mode} for software development in brief. Explain different phases of
introduction of bugs in software. [3+5]

10, Describe the different processing plants that you have studied in case study. With neat
crd mlams Wlanl dacrany evnlatin Bowas the frther imnravement of these plants can
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v" Candidates are required to give their answers in their own words as far as practicable.
v Attempt AUl questions.

v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

(1) If the speeds of L'O devices do not match the speed of the microprocessor, what types of data transfer techniques are
used? Describe them with necessary block diagrams and control signals. [6]

{2) A microprocessor kit has an onboard 8255. Interface to the 8255 eight single-pole-double-throw (SPDT) switches
numbered 80 to $7 and a seven segment common anode LED display. Draw the complete circuit setup. Define
clearly the functions of all ports, write a program to initialize 8235, detect a switch closure, and display the value of
the switch number on the LED display. [8].

"} (a) Explain the design of a USB to RS-232 adapter with the aid of a neat circuit diagram, appropriate voltage translation
chips, and necessary handshake/control signals. [6]

(b) What is the time required for transmission of a character with one start bit, seven data bits, one parity bit, and one
stop bit with 1200 baud? [2]

{(4) The data converter that is being used in your project is suffering from differential nonlinearity and harmonic
distortion, Instead of purchasing a new converter, you are required to use the defective converter. Discuss technical
measures that can be implemented to mitigate the aforementioned errors. [6]

(5) Signals from three different transducers nsed to be recorded in a data logger. The analog signals supplied by the three
transducers are dual polarity (- 50 mV to 50 mV) having frequencies of 3 KHz, 10 KHz and 15 KHz. Explain the
design of the following stages of the data logger: -

{a) Input scanner stage of the data logger such that it can appropriately sample the incoming signals 3
(b) Signal conditioner stage if the 8-bit ADC used inside the data logger accepts only positive polarity signals ]
ranging from 0 volts to 5 volts, [3]

(6) Explain the mechanism of filtering line noise with the aid of chokes. How does a choke differentiate between the
signal that it needs to pass and the noise that it needs to suppress? Describe the circumstances where chokes are
preferred over other noise filtering approaches. (8]

-

) During cireuit design process, what are some general technical dilemmas faced by engineers? Explain how an
engineer ¢an arrive at an optimal solution given the requirements of a customer? [8]

{(8) (2} Inamuhi-layer PCB, describe how grounding is performed and how coupling amongst the layers is minimized. [4]

(b) A faulty computer motherboard has severe clock jitter. The crystal producing the clock pulses is functioning
properly, but clock sigrals arriving at various motherboard chips suffer from jitter. Discuss the source of the problem

and provide some remedies. : (4]
{9) (a) Discuss the shortcomings of existing software development models, and suggest measures to overcome them. [5]
(b) The testing time for software cannot be 00 long, vet software needs to be thoroughly tested before it can be
commercialized. Explain how this paradox is overcome in a real-world software development environment. [5]
(107  Answer the following questions with regard to your case study:
{8) Discuss the main architectural differences between the existing system and the proposed system. [2]

(b) Does your propesed system use a microcontroller or a microprocessor? Justify your choice, and make 2 neatly [3]
iabeled block diagram of your proposed system.

(¢) In your proposed svstem, explain in detail the interfacing process of peripheral devices with the microcontrolier or [3]
microprocessor in terms of data format, data rate, data converters, communi¢ation protocols, timing diagrams, and
handshaking signals,

{d) List the technical drawbacks present in your proposed design, 2]
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. a) Explain the features of microprocessor based instrumentation system. (3]

b) Differentiate between open loop and closed loop instrumentation system along with
block diagrams. [5]

. Assume that your group has decided to make microprocessor based instrumentation

system for an Ice Cream Factory using an 8255 PPI card at base address 5000H in
memory mapped [0 mode for controlling purpase. You need to measure pressure and
temperature of 2 manufacturing plant. [1+1+2+2+4]

i) Listout the collected documents and components.

ii) List out different signals you need to derive and or can be directly connected to your
interfacing circuit.

iii) Draw minimum mapping circuit for above system

iv) What are the addresses captured by your card? Generate the control word for the
system

v) Write a program module for measuring temperature and control if the temperature is
not in the range. Assume suitable data if necessary.

a) Explain why system that uses the RS 422A can transmit data over longer distance and
at higher baud rate than Rs 232C and RS 423A. [4]
b) The fundamental elements of communication on the USB data Bus is a packet.
Discuss various types of packets used in USB protocol. [4]
a) Why analog signal needs to be converted to digital? What are the selection criteria for
selecting ADC? : [2+2]
by What are the characteristics of ADC and DAC? [4]
a) What is spread spectrum frequency hopping in Bluetooth? Write the application of
Bluetooth. [1+2]
b) What is data logger? Explain the operation of data logger along with its block
diagram. (5]
How inductive noise is introduced in electronic system? Discuss the shielding mechanism
for capacitive coupling. [3+3]

Establishing requirements is the most difficult part of circuit design. What could be the
basic tips and thoughts for setting requirements towards selecting the appropriate
technology which help you to achieve a new circuit design? [6]




8. Write about the factors we should consider while doing coraponent placement. Explain
the role of grounding and shielding to reduce neise in PCB. [343]

9. The essential components of software development interact in different ways in different
process models which helps to plan the development of a project and estimate the effort
for il. Describe different types of software models used in Software Development
platform. Also mention the merits and demerits of each model. [8]

10. What changes do you recommend in the visited industry during your case study? Why do
you think that the management should implement these changes? Assume that you have a
senior reporting engineer closely looking at work from the system development level,
apart from convincing the management team at the visited industry 1o implement new
system, you also need to convince the senior engineer technmically so that your
recommendations will be implemented. How do you want to achieve this technically?
Debate on your technical design to replace the current system and also relate probable
problems you might face after system implementation. [12]

k¥
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v Assume suitable data if necessary.

1. ) What do you understand by a closed loop MBI system? [1]
b) Differentiate unique vs non unigue address decoding. J [4]
¢) Specify the addresses for the ports of 8255PPI shown in figure below. [3]

i Decpder Al Al 8253 PR
A TN o
s Q—qcs - Fo
i RO WR
T Q
2. a) List out the technical benefits of using 8255 PP1 in a MBI system. [2]

b) With a neat timing diagram and an appropriate example, explain the operation of 8255
PPl in mode 2. You should clearly show the necessary control signals and an
interfacing circuit fo connect 8255PPI to 8085 microprocessor. Also write the

necessary control words to configure the 8235 in this fashion. [3+3+2]

3. a) What are the errors associated with serial data transfer and their error checking
mechanism? [4]
b) What is USB on the Go? Write short note on USB packet types. [1+3]

4, a) With necessary illustrations, explain the cause behind the DNL and INL ervors in A/D
and D/A conversion. [2]

b) Interface a suitable DAC using 8255 PPI 1o a 8085 microprocessor lo generate a
square wave oscillating between 0V and -5V having a frequency of 1 KHz. Show the
interfacing circuit and the necessary program. [3+3]
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A datalopper receives signals from Bluetooth Scatternet which consists of different
Bluetooth devices. The data retrieved needs to be transmitted via option fiber links,

a) What is frequency hopping? Relate it with the Bluetooth technology.
b) Write in brief about the typicai characteristics of a datalogger.

¢} Draw a neat and [abelled block diagram of the complete system,

d) Compare and contrast the terms data archiving and data storage.

a) Explain the remedial strategies for various energy coupling mechanisms.

b) An electronic circuit receives noise from a switching element. If voltage on the
switching device swings from 4V to 6V wathin 100us, during which current makes a
transition from 10 pA to 25 pA in 10 ns, what might be the noise coupling
mechanism? Identify it using suitable caleulations.

DOECE is looking for an expert engincer to work in the research projects of high
frequency, high speed applications. What guidelines would you suggest as an engineer to
design high speed and high frequency circuits? Explain in detail.

Circuit boards combine electronic components and connectors in to a functional system
through electrical connections and mechanical support. Explain the factors that need to be
considered while creating traces to connect the electronic components.

A software company is planning to make new software. Suggest good procedure to
develop software. Explain different types of software models.

Draw the complete block diagram of the industrial process control involved in vour case
study. What are the critical factors affecting the production you have noticed in the
visited indusiry and what are the measures can you suggest for the same? Also mention
advantages and disadvantages of suggested system.

BEE

[2]
3]
(2]
(]

[4]

12]

(6]

6]

[3+5]

[12]
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you must make them reacable and understandable. Good design arnd programming

prachc..ﬁ can make programs more readable. Ennlam u:| bne.f bew }'ﬂ':l can makﬂ.'

. . o

FOgTaIns IOxe rea&ah]e

L= 5
-

oo ﬁnswe.r thf: ﬁ}linwmg quesuﬂus-mth r::spcct to your case Ermth "_. r__..; EREE T

li'} ‘List the major ‘tcchmtal drawbacks. present in thn: t‘..r\lSEI_"i"" 1\-EBT rvsnum u::ar you

L

m} Give at least three feasible rﬂczlmcal solutions to overceme-the ti-a fhaclhs ’:}ﬂr you'

; v} R....p-_at part’ {d), but ROW you are trying to convince senior ﬂngm-

i) " What ists chnu—cummarma] fﬂﬂﬂhlj]‘lj’ uf a ijstcm‘? meue. ammplr:*-" H-D]Il yolir easé
, study expcncncc

.'-

mmc.?.ss;d at the mduxtnal sita,; : e

“witnessed, S]:mw how your solution will offer higher rehabllv}r ann: Ldunrparut' fﬂ‘_ﬂ.{-

“tolerant design practices: Include block -ﬂ.uﬂ_rams

: w]l 1If you had to present your daﬁlgI to the company's management’ iz i, wJ:laL ‘sort oi" i
queslion wauld you aqnimpatﬂ'? ‘Provide & list of a1 least five uue:.;hc“.s mat would be
! aaﬁkﬂ‘l] frof' g managsment point of view, Haw would ?nu cupa #im the: auﬂmnns e

.and ]:ID'W wnuld you convines the: team 1o accept }'uuz duslgn?

quesitmn and answer session change compared 1o pEu't (d)?

w.} Camparc snri contrast;your demp_m with the existing design in terr o9 ihﬁ_'fﬂllﬂﬁﬁﬁug i
Lt s o metnics: Eusta’pcd‘nrmarjc. raiio, technical spﬂc:iﬂn.au::ns {ha.rdwa.n = :d sofowase) m_::u‘l. :
>dﬂ-swr- cnmpleu*} {pm‘l.r:ds maamms} : S gE e

By Discuss fh:: lmpcrtance. G,f an mtcrfach it W]:at jttcmrﬁ need fo be EGC‘DU.I]th fn:u‘."
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7. What gre the basic prmmpies of signal propagation and c:rcu.]t la:,rﬂu[. for Raunﬂ” q*ﬂ'ﬂﬂTf

et e .
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- Assume. suitable data® rf necELsary.

Draw and E}.pla.ln thc bIDcL diagram af nucrnprﬂcatstwr basend msuumcnta‘mn system

Also list out advsmaaes of unnlemenuncr an MEI sysuzm Expfmn hnaﬂy the coneept of -
.UM& n S TR Hie : {¢+?+2]'

* Assiime that j:’ﬂLLT Dup “has dﬂmd.,d o I:nem:u a PC I:IE.Sf:d 1n5&umsntal:.un C:Dni.ml syslr:m :
for automatic concrate’ punfymg factn:r}r ugmnan E":n PPI card at baze address 4000H in

mMEmory mapptid 'O IIIG‘LLC for comir UJJ.LL.Ih PL&TM:-: i . o [Tl

CF I

.a) List out the EDH\.{:EEd documents and r:r:rrnpﬂnems

b) List'out the dd:ferent signalzs yon ['JE!"':I ta dr:—:w and or can. b- camcct:d da.r::cﬂ}f to
}fummierfacmgmrcmt i e AR T : e g

e) Draw rminimiim n:lapplnﬁ circuits for thc ahc:w: systezn
4:!)_ What_are Lhe: addrc;sSﬂs captired bj.- your card? Generate: the conmol wc:urd for the

e iy

. pmblﬂm can hE: resolved. ; : : BB
.:__'b} Eprau:l USB pmtocﬂls w‘uch shnuid be IEHDWﬂﬂ ﬂunng the USB dE:SIEl'.l o o ¥ AR
: W];ra‘t are ::haractamsur:s of A/D or DI cnn"'.‘-'en-ﬂrs'? W1+h ne.c-ssaxy dmtf'am E}.pfaz_ T.he R
' mﬂrfﬂ::mg of 10, blt D.-*‘:.C Whh 8085 along, wﬂtr fiming diagram. .. PO
a) Wat is data i::rgg:r'—" Expiam the cha:an’rcpst:cs fclr aﬂata!nggﬂr P fr [5] 2 R
“-f'l'i) Wﬂt thf: adva.mages and d'SadR‘ﬂJIﬂEuﬁ of UDhLEl fibes caﬂfﬂumcaﬁnn R B

: ] “Write a ]:lfug;ram mnduL fa +-e.::i Icn'h uf raw data ﬁ'l]ﬂ:l pm‘ A aﬂd puu B. add th“ --

-".-.:P.‘.“Dfldn h.—".ﬁ;h p‘*_nhmlFm g‘rm:ni. e : Sty s ol
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; ""’Gh.ltf:ﬁure E?{piam hnw A lff_l'l avad. ma;n'. .fﬂl.hhﬁs usmgmnsd thrc’.ﬂ E_pprﬂa..h::.s g
ID”—“ is pTaJ:Lm_nu s a;m-l} ny sn—wr:u'r: for. its data‘ﬁaiﬂ rnanagrﬂmem sysiem. ’Suages; tlie"'

bt sslection a.nd purch&su

sﬂ_-;stem

~data and stm.‘a the rasult stamnz ﬁ‘ﬂm aEdr.,SE 4{J-eﬂH
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ﬂffl':‘[:tmg the Dmuu-"t:l:m }’DI_ havz noticed in the visited Lndus*:]' and what measuras can.
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L _@}'ﬁnw do you select a microprocessor or a microcontroller for your project? [3]
_/I:);Explain the block diagram of a microprocessor based instrumentation system. What are

the basic features of a microprocessor based instrumentation system? [5]

2. te a short note on PCI Bus. 2]

b)Anterface a keyboard and a printer in mode 1. Port A is designed as input for keyboard
with interrupt /O port B is designed as output for printer with status check I/O. Draw the
mapping circuit and write the control word and address map. [6]

Design a cable that has a USB connector at one-end and an R5-422 connector at the other
X end. Assume the USB is connected to a laptop and the RS-422 connector is attached to a
printer. Your design should include the following: [6]

i) Technical names of the pins and wires involved in the design.
ii) Intermediate chips to maintain voltage uniformity between the two standards.
iii) Neat and labeled sketch of the wiring between the two standards.

) What is-a USE interface chip? Why are they required? Compare and contrast USB device

interface chips and USB host interface chips. [4]
4. alculate the values of the LSB, MSB, resolution and full-scale cutput for an 8-bit DAC
for the 0to 10V range. (2]
h)How can you design a DAC with 12 bit resolution with the 8085 microprocessor having 8
bits data lines? Explain with suitable block diagram. (6]
5. 8) t are the essential components of data acquisition system? Explain with the help of
lock diagram. (4]
Explain Bluetooth network topology in brief. What are the advantages of Bluetooth
plications? 4]
6. a at are the characteristics of a safety ground? [2]

b) Pescribe different types of noise coupling mechanism in brief. How do you check their
predominance in the circuijt? [4]

e ————




T @dm logger receives signals from a Bluetooth scatternet. The scatternet consists of three
piconets and within each piconet there are four bluetooth devices. The piconets
communicate within themselves and amongst each other using the master/slave protocol. [10]

ﬁf Describe an analog transmission mechanism to capture the blue tooth signals by the
logger. Draw a complete system block diagram.
ibe the mater/slave protocol that is present in blue tooth piconets and scattemnets
raw the scatternet topology depicting the scenario maintained in the question. Make
sure you adhere to the rules of the masters/slave protocol.

" 8. a) While designing an electronic instrument you should group circuits according to their
characteristics to maintain the correct operation of each circuit. What are the
considerations during grouping components and circuits and what is the impact of such
grouping? [4]

t are the factors that derive reliability of an electronic system? 2]
" Compare and contrast the three traditional models of software development with respect to

their strengths and weaknesses. Propose a fourth software development model that
outperforms the classical methods and justify your choice in tenms of reliability,
maintainability, flexibility, portability and reusability. 4]
10. Driw the complete block diagram of industrial process control system inwvolved in your case
study. Explain why you want to implement this control system over existing one in terms of
cost, manpower and plant automation. What problems you might face after implementating
this control system. [12]

¥
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. Explain briefly the concept of DMA. Draw circuit Diagram of an interfacing circuit
containing 4 KB ROM and 8 KB RAM. Assuming Base address in 4000H. You also need
to draw write and read cycle timing diagram. [2+6]

2. Ina nncmpmcessﬂr based system, an 8255A PPI card is used to interface a keyboard and
a printer to the processor. The 8255A PPI is interfaced with the 8085 microprocessor in
the system such that the base address of 8255 A PPI is 4044 H.

@) What are the addresses captured by the card? [1]
b) Draw the complete interfacing circuit of 8255A PPI with 8085 microprocessor for the
given system. [3]

c) If the printer is interfaced to port A and the keyboard is interfaced to port B of the PPI
generate the control word to initialize the 8255A PPI with proper explanations. Both

printer and keyboard use 8-bit parallel data transfer with handshaking, [2]
d) Derive the control word to enable interrupt request to the microprocessor by port A of
8255A PPI in above system, with proper explanations. [2]
3. a) Compare the USB standards: USB 1.1 and USB 2.0 ? [3]
b) Describe simplex, half duplex and full duplex operation using RS-232 port. [711 -
4. What are types of errors present in a A/D or D/A converters? With necessary diagram '
explain the interfacing a ADC using interrupt. [3+5]
5. a) Explain different network topologies of Bluetooth device with appropriate diagrams. [4]
b) What is a data logger? Explain the desirable characteristics for a data logger. [1+3]
6. Explain different types of Noise coupling Mechanism with concept of Pseudo
impedance. [6]
7. What are the reasons for using low power? Mention the guidelines to be considered for
low power design. [2+4]

8. A careful circuit layout not only makes the production of circuit boards easier but also
makes them less error prone. What rules does a designer have to follow while routing
signal tracks in PCBs in order to avoid the effects of impedance mismatch and crosstalk? [3+3]

9. What is fault tolerance in software? What do you mean by roll-back recovery and roll-

forward recovery? Explain different types of bugs in software. [242+4]
10.a) What are the types of Microprocessor based system used in instrumentation system?
How it makes more benefits in industry? [3]

b) Explain detail about different processing plant which you have studied in case study.
Also draw the block diagram for further improvement of these all plant and overall
system. c [9]
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1. Explain briefly the concept of DMA. Draw circuit Diagram of an interfacing circuit
containing 4 KB ROM and 8 KB RAM. Assuming Base address in 4000H. You also need
to draw write and read cycle timing diagram. [2+6]
2. In a microprocessor based system, an 8255A PPI card is used to interface a keyboard and

a printer to the processor. The 8255A PPI is interfaced with the 8085 microprocessor in
the system such that the base address of 8255 A PPl is 4044 H.

a) What are the addresses captured by the card? (1]
b) Draw the complete interfacing circuit of 8255A PPI with 8085 microprocessor for the
given system. [3]

c) If the printer is interfaced to port A and the keyboard is interfaced to port B of the PPI
generate the control word to initialize the 8255A PPI with proper explanations. Both

printer and keyboard use 8-bit parallel data transfer with handshaking. [2]

d) Derive the control word to enable interrupt request to the microprocessor by port A of
8255A PPI in above system, with proper explanations. [2]
3. a) Compare the USB standards: USB 1.1 and USB 2.0 ' [3]
b) Describe simplex, half duplex and full duplex operation using RS-232 port. [7]

4. What are types of errors present in a A/D or D/A converters? With necessary diagram
explain the interfacing a ADC using interrupt. [3+5]
5. a) Explain different network topologies of Bluetooth device with appropriate diagrams. [4]
b) What is a data logger? Explain the desirable characteristics for a data logger. [1+3]

6. Explain different types of Noise coupling Mechanism with concept of Pseudo
impedance. : (6]

7. What are the reasons for using low power? Mention the guidelines to be considered for
low power design. [2+4]

8. A careful circuit layout not only makes the production of circuit boards easier but also
makes them less error prone. What rules does a designer have to follow while routing
signal tracks in PCBs in order to avoid the effects of impedance mismatch and crosstalk? [3+3]

9. What is fault tolerance in software? What do you mean by roll-back recovery and roll-

forward recovery? Explain different types of bugs in software. [2+2+4]
10. a) What are the types of Microprocessor based system used in instrumentation system?
How it makes more benefits in industry? [3]

b) Explain detail about different processing plant which you have studied in case study.
Also draw the block diagram for further improvement of these all plant and overall
system. . [9]
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Interface two 8K RAM chips and two 4K EPROM chips with 8086 so as to form a
completely working system configuration. We know that, afier reset, 8086 starts from
address FFFFOH. Select the starting address of EPROM such that this address (FFFFOH)
lies in it. The RAM address must start at 00000H.

a)

b)

If the speeds of /O devices do not match the speed of the microprocessor, what types
of data transfer techniques are used? Describe them hrmﬂy with necessary block
diagrams and control signals.

An 8255A PPI connected to 8085 has a system base address of 80H.

i) What are the addresses assigned for Port A, Port B, Port C and control register?

il} Write down the control word to initialize this card as follows: Port A mode 0
output, Port B handshake input, Port C,pp, output and reaming pin of Port Ciower
input.

1i1) For above case,write down bit set/reset control word to imtialize Port B interrupt
request.

Differentiate between synchronous and asynchronous data transmission. What is the time

required for transmission of a character with one start bit, 7 data bits, one parity bit and
one stop bit with 1200 baud?

What are the criteria for selection of Analog to Digital converter for your design?

a)

b)

a)
b)

An arc welder on the end of the robotic arm generators noise interference in the local

. embedded controller. The welder produces 120A at 12V. What could be the coupling

mechanism for noise interference? How this can be minimized?
How would you protect against electrostatic discharge?
Define crosstalk. How can reduce crosstalk when routing signal traces on a PCB.

List out the factors which you need to consider for high speed design.

Discuss the prototyping model of software development with its merits and demerits.

a)
b)

Discuss the advantages of digital signal transmission over analog signal transmission.

Draw the clear block dia g'ﬁ'"-ﬂf data Ioggm showmg all necessary components.

Write short notes on:

a) Static and Dynamic errors in Digital to Analog Converters
b) Software selection and purchase

L]

[10]

(8]
[5]

[4+4]
(4]

[4]
[6]
(3]
(8]
[4]
[4]
(6x2]
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. @) One thing embedded real time systems have in common is that they include some type

of processor. They range any where from a serial-program input device to a full-
fledged PC on a chip or board. At some point, an engineer decided on the type of
processor to use. How did he pick it? Are there any rational reasons for picking one
over another? Or are all processor selections based on personal bias? And what are the
situational factors imposing selection of a microprocessor or microcontroller for a
design. Discuss at length.

b) Give a short introduction of [SA bus.

You have to interface ADC with 8085 using 8255A ports. Interface a fan and a heater
using opto couplers to derive the 1/O devices. If the temperature is less than 10°C, turn on
the heater and if the temperature is higher than 35°C, turn on the fan. Use port A of 8255
for transferring digital data output of ADC to the CPU and part C for control signals.
Assume that an analog input is present at second input of the multiplexer and a clock
input of suitable frequency is available for ADC. Also write an appropriate flow chart and
algorithm to facilitate your design. Draw the diagram of your design.

a) What is disaster recovery in software? How could it be implemented at your
organization?

b) In the softiware developments process, proper planning is essential in delivering the
finished product to the client. Equally it is important that bugs have to be removed
from the product. Discuss in details about the nature of bugs in software development
process. What are the preventive steps you would take to minimize introduction of the
bugs? '

‘How stub discontinuity cause impedance mismatch. Also point out the causes of

crosstalk. Explain in your own words with relevant figure.

“Establishing requirement is the most difficult part of circuit design”. While designing the
electronic circuit, specify and explain the procedure of converting the requirements into
design.

a) Differentiate between USB 1.1 and USB 2.0. State briefly how USB 2.0 identifies

itself with the interfacing unit and establishes communication protocol. Draw the
necessary diagrams.

b) Explain the functions the DSR, DTR, RTS, CTS, TXD and RXD signals.

Signals from three different transducers (A, B and C) lgcated 100 meters away from a
control room in a factory are very important to control sjepper motors to give final tune lo
the products. The strength of these signals ranges from 10mV to 20mV and separated at
4K Hz. Transducer A, B and C generate 6K Hz, 10KHz and 14K Hz signals

-

[71
[3]

(8]

(3]

[6]

[4+2]

(6]



a) How do you want to route these signals to the control room?

b) If your A/D converter do not have S/H hold circuits, what specification of S/H chip
you select for your design? Discuss also the errors associate with the converter.

8. &) Why protecting against ESD should be considered in design?

b) Describe different types of noise coupling mechanism in brief and how do you check
their predominance in the circuit?

9. &) What is Bluetooth device? How does it transmit data using pico and scatter net?
b) Draw the block diagram of a data logger and explain its operation in details.
10. Recommend the changes that you deem necessary in the visited industry during your case

study? Explain the reasons why management should implement these changes? Assume.

that you have a senior reporting Computer/Electronics engineering closely looking at
work from the system development level, apart from convincing the management team at
the visited industry to implement new system, you also need to convince the senior
engineer technically so that your recommendation will be implemented. How do you
want to achieve this technically? Debate on your technical design to replace the current
system and also relate probable problems you might face after system implementation.

LE L

[2]

(6]
2

[4]
(31
[4]

[12]

T

|

__1

_1



