
 

 

   
  SASI INSTITUTE OF TECHNOLOGY AND ENGINEERING 
                 (Approved By AICTE, NEW DELHI And Affiliated to JNTUK, KAKINADA) 

TADEPALLIGUDEM-534101 
Phno:08818-244986,987,989   Fax:08818-244628                                             

visit us at www.sasi.ac.in 

 

 

 

TECH VISION 
YEARLY TECHNICAL MAGAZINE 

 

 

Volume 1                                                                                                Issue 1 

 

Department of 
Electronics and Communication 

Engineering 

Y
ea

r 
2
0
1
1

-1
2
 

 

http://www.sasi.ac.in/


 

 

 

 

 

 

 

 

 

 

 

 

8-bit Generator and Display for Microcontroller 

 
 

 

 

 

 

 

 

 

MESSAGE FROM THE PRINCIPAL 

I am happy to launch the first Issue of the Magazine of ECE department. 

      

  As we step into the new academic year, filled with hope and dreams of 

scaling new heights, I wish to reiterate the importance of few things that we have to keep 

in mind. It is great to find a considerable number of winners and participants in co 

curricular and extracurricular activities which certainly prove that our staff and students are 

adequately equipped and possess necessary skill-sets to bring such laurels to the institution. 

I am sure that publishing a newsletter of this sort containing the achievements of the wards 

will be recognition to them and I wish them all the very best for future endeavors.        

     I encourage all students to take advantage of the opportunities provided by the college 

and involve themselves in contributing their innovative thoughts to the magazine. 

              Hard work, dedication and perseverance are the most important traits in a person 

that lead to success 

                                                                                             Principal 

Prof. A.AnandKumar 

 
 

FROM THE HOD’S DESK 

    We are delighted to launch our first Issue of the Magazine     

“ TECH VISION“. With, which we can share the innovative thoughts of Students, 

Faculty, upcoming  trends and technologies in the field of Electronics and 

Communications Engineering  

             First of all, I would like to congratulate the Staff and Students of the department 

who receive this Magazine. I invite all the readers of this Magazine to share this with their 

friends and contribute more items for 2012 Magazine. 

                                                                                                                         HOD 

              Associate Prof. T.J.V.S.Rao 

 



8-bit Generator and Display for Microcontroller 
For testing of microcontroller-

based circuits, you need two test 

jigs: One for generating the desired 

bit stream to serve as the input to 

the device and the other to display 

the processed output. Here is a 

simple but effective arrangement 

for producing the desired bit stream 

and display. It has been 

successfully used for fault finding. 

There are two circuits: 8-bit 

generator and 8-bit display. As 

shown in Fig. 1, the eight 

connectors (CON0 through CON7) 

are set to either logic high (1) or 

logic low (0) to generate the 

desired 8-bit stream. 

 

 Fig. 1. 8-bit generator and 8-bit 

display. 

Setting the data is simple. 

Fig. 2 shows the 8-bit display unit. 

To display the processed output, 

pins of the microcontroller are 

connected to connector CON9. 

LEDs (LED9 through LED16) 

indicate the logic status of the eight 

bits. Assemble the 8-bit generator 

and display circuits on two separate 

general-purpose PCBs. 

 

 
Fig. 2. 8-bit display unit 
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What is Robotic arm? 
 

A robotic arm is a type 

of mechanical arm, 

usually programmable, with similar 

functions to a human arm; the arm 

may be the sum total of the 

mechanism or may be part of a 

more complex robot. The links of 

such a manipulator are connected 

by joints allowing either rotational 

motion (such as in an articulated 

robot) or translational (linear) 

displacement. The links of the 

manipulator can be considered to 

form a kinematic chain. The 

terminus of the kinematic chain of 

the manipulator is called the end 

effector and it is analogous to the 

human hand.  

 

 
 

The end effector, or robotic 

hand, can be designed to perform 

any desired task such as welding, 

gripping, spinning etc., depending 

on the application. For example 

robot arms in automotive assembly 

lines perform a variety of tasks 

such as welding and parts rotation 

and placement during assembly. In 

some circumstances, close 

emulation of the human hand is 

desired, as in robots designed to 

conduct bomb disarmament and 

disposal.  

           

          
 

Types: 

 Cylindrical robot: Used for 

assembly operations, handling 

at machine tools, spot 

welding, and handling at die 

casting machines. It's a robot 

whose axes form a cylindrical 

coordinate system. 

 Cartesian robot / Gantry 

robot: Used for pick and 

place work, application of 
sealant, assembly operations, 
handling machine tools and arc 
welding. It's a robot whose arm 
has three prismatic joints, 
whose axes are coincident with 
a Cartesian coordinator. 

 Spherical robot / Polar 

robot: Used for handling at 

machine tools, spot welding, 

die casting, fettling machines, 

gas welding and arc welding. 
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It's a robot whose axes form a 

polar coordinate system. 

 SCARA robot: Used for 

pick and place work, 

application of sealant, 

assembly operations and 

handling machine tools. This 

robot features two parallel 

rotary joints to provide 

compliance in a plane. 

 Articulated robot: Used 

for assembly operations, die 

casting, fettling machines, gas 

welding, arc welding and spray 

painting. It's a robot whose 

arm has at least three rotary 

joints. 

 Parallel robot: One use is 

a mobile platform handling 

cockpit flight simulators. It's a 

robot whose arms have 

concurrent prismatic or rotary 

joints. 

 Anthropomorphic robot: 
Similar to the robotic 

hand Luke Skywalker receives 

at the end of The Empire 

Strikes Back. It is shaped in a 

way that resembles a human 

hand, i.e. with independent 

fingers and thumbs. 

Notable robotic arms: 

In space Shuttle Remote 

Manipulator System also known 

as Canadarm or SSRMS and its 

successor Canadarm2 are examples 

of multi degree of freedom robotic 

arms that have been used to 

perform a variety of tasks such as 

inspections of the Space Shuttle 

using a specially deployed boom 

with cameras and sensors attached 

at the end effector 

and satellite deployment and 

retrieval maneuvers from the cargo 

bay of the Space 

Shuttle. The Curiosity rover on the 

planet Mars also uses a robotic 

arm. 
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“Go on bravely. Do not expect 

success in a day or a year. Always 

hold on to the highest. Be steady. 

Avoid jealousy and selfishness. Be 

obedient and eternally faithful to 

the cause of truth, humanity, and 

your country, and you will move 

the world.” 

 

       Ramakrishna 
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Enhancing Battery Performance for Portable Electronics 

The ever-increasing market for 

portable electronic devices has 

resulted in an equally heavy 

demand for rechargeable batteries, 

lithium-ion (Li-ion) being among 

the most popular. Scientists and 

engineers are seeking ways to 

improve the power density, 

durability and overall performance 

of Lithium-ion batteries, and in a 

recent paper researchers report an 

advance in Li-ion battery 

technology that they describe as a 

major breakthrough. 

 

Fig. schematic illustration of the 

crystal structure of LiCoO2 

The ever-increasing market 

for portable electronic devices such 

as laptops, cell phones and MP3 

players has resulted in an equally 

heavy demand for secondary 

batteries -- more commonly known 

as rechargeable batteries -- 

Lithium-ion (Li-ion) being among 

the most popular. 

Scientists and engineers 

worldwide are seeking ways to 

improve the power density, 

durability and overall performance 

of Lithium-ion batteries. Japanese 

researchers from a public-private 

team report an advance in Li-ion 

battery technology that they 

describe as a major breakthrough. 

They fabricated a cathode (positive 

electrode) of lithium cobalt oxide 

(LiCoO2) in which the compound's 

individual grains are aligned in a 

specific orientation. 

Primary, or non-

rechargeable, batteries and 

secondary batteries both produce 

current through an electrochemical 

reaction involving a cathode, an 

anode and an electrolyte (an ion-

conducting material). However, 

apply an outside current to a 

secondary battery and the negative-

to-positive electron flow that 

occurs during discharge is 

reversed. This allows the battery to 

restore lost charge. 

"In a lithium-ion battery, 

lithium ions move from the anode 

to the cathode during discharge and 

back when charging.  “The 

material in the cathode has a 



layered structure to facilitate 

intercalation [insertion] of the 

lithium ions; if the structure is 

oriented in a specific fashion, the 

lithium ions have better access to 

the lattice and, in turn, charge-

discharge performance is 

improved.” 

Using a rotating magnetic 

field, the researchers were able to 

fabricate the ideal textured 

microstructure of the individual 

LiCoO2 grains making up the 

cathode. Unlike cathodes where the 

microstructures in both the c-plane 

and c-axis are randomly oriented, 

the specialized grains allow easy 

access for lithium ions while 

relaxing the stress associated with 

intercalation. This yields a highly 

efficient flow of electrons in both 

directions. 

Submitted by 

 

 
M. Avinash 

II-ECE 

10K61A0467 

 

“All the powers in the universe 

are already ours. It is we who 

have put our hands before our 

eyes and cry that it is dark.” 

 

                       Vivekanada 

 

PC Timer 

Primarily intended for 

installation into a desktop PC, this 

versatile timer with adjustable time 

output provides controlled „on‟ 

time for PC peripherals like 

printers, scanners and desktop 

reading lamps. As it is designed for 

an input voltage of 12 volts, it may 

also be useful in your lab. If you 

intend to use the circuit mainly as a 

portable timer, it is best installed in 

its own case. Alternatively, if the 

circuit is to be used as a PC‟s 

internal timer, build it into the PC‟s 

case (System box). It is easy to 

secure the circuit board against one 

of the metal pull-out panels at the 

rear of the PC. What is left to be 

done is drilling of holes in the 

metal bracket for the switch (S1), 

indicator LED1 and relay output 

connectors. To connect the input 

voltage, hook up the circuit‟s input 

supply points to the PC‟s internal 

power supply cabling. Any unused 

4-way drive live power connector 

(+5V/0V/0V/+12V) of the ATX 

SMPS can be used for powering 

the circuit. 

As shown in Fig. 1, the 

fixed three-terminal voltage 

regulator IC 7809 (IC1) provides 

9V from the PC‟s SMPS to the 

circuit. Diode D1 protects against 

accidental polarity reversal. LED1 

is a power on/off indicator. 

 



 
Fig. 1: PC timer circuit 

 

The circuit is built around 

a 14-stage ripple-carry binary 

counter CD4060 (IC2) and a quad 

2- input NAND Schmitt CD4093 

(IC3). The timer-controlled relay 

energizes after the period 

determined by R-C time constant 

components R2 and C5. With 

component values as shown 

(R2=470 kilo-ohms and C5=100 

nF), the relay energizes after 10 

minutes and latches. The time-out 

period may be altered by changing 

the value of R2 and/or C5. You can 

use a preset, in series with R2 and 

pin 10 of IC2, to set the time. 

To start the timer, simply 

press switches S1 momentarily. 

IC2 starts oscillating and after six 

Seconds, the output of IC3 at pins 

3 and 9 provides gate voltage to 

trigger SCR1. As a result, the relay 

energizes and latches to activate 

the connected load. The relay 

remains latched until switch S1 is 

pressed again. Assemble the circuit 

on a general-purpose PCB and 

enclose in a suitable cabinet as 

shown in Fig. 2. Provide a suitable 

connector on the PCB for 

connecting the power supply from 

the SMPS of your PC. 

 

 
Fig. 2: Suggested enclosure of PC 

timer 
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“Nothing is too wonderful to be true, 
if it be consistent with the laws of 
nature.” 

 

 
 

 

 



Graphene Sheets' Growing Attractions

A theoretical and numerical study 

of graphene sheets reveals a 

property that may lead to novel 
opto-electric devices and circuits. 

 

Fig. Plasmon energy graphene 

sheets 

Plasmon energy states in an array of 

four graphene sheets. Each plane 

represents different Plasmon energy 

states resulting from different 

numbers of electrons in each sheet. 

A theoretical and numerical study of 

graphene sheets reveals a property 

that may lead to novel opto-electric 

devices and circuits. 

One-atom-thick sheets of 

carbon -- known as graphene -- have 

a range of electronic properties that 

scientists are investigating for 

potential use in novel devices. 

Graphene's optical properties are 

also garnering attention, which may 

increase further as a result of 

research from the A*STAR Institute 

of Materials Research and 

Engineering (IMRE). Bing Wang of 

the IMRE and his co-workers has 

demonstrated that the interactions of 

single graphene sheets in certain 

arrays allow efficient control of 

light at the nanoscale1. 

Light squeezed between 

single graphene sheets can 

propagate more efficiently than 

along a single sheet. Wang notes 

this could have important 

applications in optical-Nano 

focusing and in super lens imaging 

of Nano scale objects. In 

conventional optical instruments, 

light can be controlled only by 

structures that are about the same 

scale as its wavelength, which for 

optical light is much greater than the 

thickness of graphene. By utilizing 

surface Plasmon‟s, which are 

collective movements of electrons at 

the surface of electrical conductors 

such as graphene, scientists can 

focus light to the size of only a few 

nanometers. 

For small separations of 

around 20 nanometers, they found 

that the surface Plasmon‟s in the 

graphene sheets interacted such that 

they became 'coupled' (see image). 

This theoretical coupling was very 

strong, unlike that found in other 

materials, and greatly influenced the 

propagation of light between the 

graphene sheets. 

For instance, those optical 

losses were reduced, so light could 

propagate for longer distances. Such 

an unusual negative refraction can 



lead to remarkable effects such as 

super lensing, which allows imaging 

with almost limitless resolution. 

As graphene is a 

semiconductor and not a metal, it 

offers many more possibilities than 

most other plasmonic devices. 

"These graphene sheet arrays may 

lead to dynamically controllable 

devices, thanks to the easier tuning 

of graphene's properties through 

external stimuli such as electrical 

voltages." Graphene also allows for 

an efficient coupling of the 

Plasmon‟s to other objects nearby, 

such as molecules that are adsorbed 

on its surface. The next step is to 

further explore the interesting 

physics in graphene array structures 

and look into their immediate 

applications.  

 

Submitted by 

 

 
Y. Sai Prasanna 

III-ECE 

09K61A04B4 

 

“God is everywhere but He is most 

manifest in man. So serve man as 

God. That is as good as 

worshipping God.” 

Ramakrishna 

1-30 Minute Timer 
 

Using this circuit you can switch 

on an appliance for a desired time. 

The circuit provides selectable time 

settings of 1, 2, 5, 10, 15 and 30 

minutes, and can be used for 

domestic as well as industrial 

applications.  

The circuit can be divided 

into two sections—power supply 

and timer. The power supply is built 

around transformer X1, bridge 

rectifier BR1, capacitor C1 and 12V 

voltage regulator IC LM7812 (IC1). 

The 230V AC mains supply is 

stepped down by transformer X1 to 

deliver the secondary output of 12V, 

250 mA. The transformer output is 

rectified by full-wave bridge 

rectifier BR1, filtered by capacitor 

C1 and regulated by IC1. The circuit 

can also be powered by a 12V 

battery. The power source can be 

selected by using switch S2. 

 

 
 

The timer section is built 

around IC NE555 (IC2) along with 

resistors R1 through R6, capacitor 

http://www.brainyquote.com/quotes/quotes/r/ramakrishn211761.html
http://www.brainyquote.com/quotes/quotes/r/ramakrishn211761.html
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C2, transistor BC548 (T1) and a 

12V relay. IC2 is configured in 

monostable mode to provide the 

different time settings ranging from 

1 to 30 minutes. The desired time is 

selected by rotary switch S1 as 

shown in the table. Pressing switch 

S3 starts the operation. Once 

triggered, the timer returns to its 

original state after the preset time. 

 

 
 

Working of the circuit is 

simple. Capacitor C2 charges 

through a resistor or combination of 

resistors R1 through R6. When start 

switch S3 is pressed, the monostable 

triggers and its output pin 3 goes 

high for the time selected by the 

position of rotary switch S1. The 

output time (T) of the monostable in 

seconds is T =1.1RC. Assemble the 

circuit on a general-purpose PCB 

and enclose in a suitable case. Fix 

the unit near the appliance that has 

to be controlled. Use a 12V relay 

(RL1) with contact current rating 

suited for the appliance. 
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“I visualize a time when we will be 
to robots what dogs are to humans, 
and I'm rooting for the machines.” 
 
“I just wondered how things were 
put together.” 

 

 
C. Shannon   
     Father of communications  

 

 
 

 

 



Over-/Under-Voltage Protection of Electrical Appliances 
 

This circuit protects refrigerators 

as well as other appliances from 

over and under-voltage. 

Operational amplifier IC LM324 

(IC2) is used here as a comparator. 

IC LM324 consists of four 

operational amplifiers, of which 

only two operational Operational 

amplifiers (N1 and N2) are used in 

the circuit. The unregulated power 

supply is connected to the series 

combination of resistors R1 and R2 

and pot meter VR1. The same 

supply is also connected to a 6.8V 

zener diode (ZD1) through resistor 

R3. Preset VR1 is adjusted such 

that for the normal supply of 180V 

to 240V, the voltage at the non-

inverting terminal (pin 3) of 

operational amplifier N1 is less 

than 6.8V. Hence the output of the 

operational amplifier is zero and 

transistor T1 remains off. The 

relay, which is connected to the 

collector of transistor T1, also 

remains de-energized. As the AC 

supply to the electrical appliances 

is given through the normally 

closed (N/C) terminal of the relay, 

the supply is not disconnected 

during normal operation. 

 

 
 

When the AC voltage 

increases beyond 240V, the voltage 

at the non-inverting terminal (pin 

3) of operational amplifier N1 

increases. The voltage at the 

inverting terminal is still 6.8V 

because of the zener diode. Thus 

now if the voltage at pin 3 of the 

operational amplifier is higher than 

6.8V, the output of the operational 

amplifier goes high to drive 

transistor T1 and hence energies 

relay RL. Consequently, the AC 

supply is disconnected and 

electrical appliances turn off. Thus 

the appliances are protected against 

over-voltage. Now let‟s consider 

the under-voltage condition. When 

the line voltage is below 180V, the 

voltage at the inverting terminal 

(pin 6) of operational amplifier N2 

is less than the voltage at the non-

inverting terminal (6V). Thus the 

output of operational amplifier N2 

goes high and it energizes the relay 

through transistor T1. The AC 

supply is disconnected and 

electrical appliances turn off. Thus 

the appliances are protected against 



under-voltage. IC1 is wired for a 

regulated 12V supply. 

Thus the relay energizes in two 

conditions: first, if the voltage at 

pin 3 of IC2 is above 6.8V, and 

second, if the voltage at pin 6 of 

IC2 is below 6V. Over-voltage and 

under-voltage levels can be 

adjusted using presets VR1 and 

VR2, respectively.  
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“You have to learn the rules of the 
game. And then you have to play 
better than anyone else.” 
 

Albert Einstein 
Father of Physics 

 

 

PC Power Manager 
 

Very often we forget to switch 

off the connected peripherals like 

monitor, scanner and printer while 

switching off our PC. This leads to 

needless energy consumption and 

possible shortening of the life of 

the peripheral. PCs with an ATX 

switch-mode power supply (SMPS) 

unit are not provided with a mains 

switch outlet. It is therefore not 

possible to achieve automatic 

switching (on/off) of peripheral 

units with the computer power 

switch. 

Here is a simple circuit that 

turns the connected peripherals 

on/off along with your PC. It 

consists of a regulated power 

supply, a simple USB interface and 

two electromagnetic relays used as 

power switches.  

The power supply for the 

circuit is derived from the AC 

mains via transformer X1. The 15V 

AC available at the secondary 

winding of transformer X1 is first 

rectified by a bridge rectifier 

comprising diodes D1 through D4, 

smoothed by capacitors C1 and C2, 

and regulated by IC LM7812 (IC1). 

The regulated 12V DC is used to 

energize relay RL1. LED1 works 

as a power 'active' indicator. 

 

http://www.brainyquote.com/quotes/authors/a/albert_einstein.html


 
 

To set up the circuit, first 

connect the input socket (SOC1) of 

the circuit to a proper AC mains 

wall outlet using a three-core 

power cable. Now connect one end 

of a standard USB cable to the B-

type USB input socket and the 

other end of the cable to any vacant 

USB port (A-type) of the PC. 

Finally, plug one standard four-

way switchboard (extension cord) 

into the supply output socket 

(SOC2) of the circuit and take 

power from this switchboard to 

activate all loads like monitor, 

scanner, printer and even your PC. 

To activate the PC manager circuit, 

proceed as follows: Press 'start' 

switch S1 and hold it in this 

position for a few minutes. When 

power-'active' indicator LED1 

lights up, relay RL1 energizes and 

the 230V mains power supply from 

SOC1 is fed to output socket SOC2 

through the contacts of relay 

RL1.Now start your computer as 

usual, by pressing the power 

button. When the PC runs, there 

will be 5V DC at the USB interface 

socket. As a result, relay RL2 

energizes via diode D6. The 

contacts of relay RL2 close switch 

S1 permanently, and LED2 glows 

continuously. 

 

 

Release „start‟ switches S1. 

Now your PC manager is ready to 

use. When you switch off your PC, 

relay RL2 de-energizes. As a 

result, electric power from the 

switchboard (to which all 

peripherals are connected) is cut 

off. Switch S2 works here as an 

emergency bypass switch. 

Assemble the circuit on a general-

purpose PCB and enclose in a 

suitable cabinet. Connect SOC1, 

SOC2 and USB socket along with 

switches S1 and S2 and LEDs 

(LED1 and LED2) on the front 

panel of the cabinet. 
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Take up one idea. Make that one idea your life - think of it, dream 

of it, live on that idea. Let the brain, muscles, nerves, every part of 

your body, be full of that idea, and just leave every other idea 

alone. This is the way to success. 

                                                                                        -Swami Vivekananda 
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