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REPORT

A project was undertaken by 43 3”1 yvear students of Department of
Botany on "Earthworm project for sustainable Agriculture” under the
guidance of Dr. Anjali Kumari Dash, HOD Botany for the academic
year 2021-22. 15 numbers of students have been participated in this
project work. They have worked for 3 months to complete this
project. They prepared vermicompost by using cow dung,
decomposing vegetables, food waste and bedding materials with the
help of earthworm in a tank by maintaining the temperature of the
tank 22°C to 25°C with 82-85% moisture content. They have taken
two same sized healthy plants of Kalanchoe pinnata, Tagetes patula
and Andrographis paniculata for their experiment and applied
vermicompost to one plant of each species and kept for observation
for about 15 days. After 15 days it was observed that the plants with
vermicompost had better growth than the plants without

vermicompost.
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Abstract

Vermicompost restores microbial population which includes
nitrogen fixers, phosphorous solubilizer etc. It provides major
and micronutrients to the plants. It also improves soil texture
and water holding capacity of the soil.

We 15 students of our botany department started preparing
vermicompost by using cow dung, decomposing vegetables,
food waste and bedding materials with the help earthworm, in a
tank. Temperature of the tank was 22°-25° with 82-85% of
moisture content. It took 3 months to convert it in a usable form.
Then we took two same sized healthy plant of Kalanchoe
Pinnata, Tagetes patula, Andrographis paniculata and then the
prepared vermicompost was applied to one plant of each
species. Each plant was left for 15 days. Then it was observed
that the plants in which the vermicompost was applied had a
noticeable growth in shoot and root as well.
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INTRODUCTION

The study area is located near the Pattamundai town.
Pattamundai is located at 20.57°N 86.57°E & 22 km from the
Bay of Bengal in the Utkal Plains, at an elevation of 6 m from
sea level. Pattamundai is a flat, low-lying delta region in the
Lower Mahanadi River basin. The Brahmani river divides it from
the Aul block. The Pattamundai Canal running from Cuttack to
Alva Lock (80.5 km) constructed by the East India Company
during the mid 19th century,is a major irrigation canal passing
through the city. The river Brahmani is passing by the side of
this municipality. The soil with high organic matter 5-15 %
formed in temperate and cool humid region and low (1-3 %]} in
soil arid and semi-arid zones. The average rain-fall in the year
was recorded 100-170 ¢m. while temperature between 20°C-38
°C. During winter, temperature was 10°C-25°C

The college was established in the year 1970 at by the
collective efforts of the people of the locality who wanted higher
education to come to their door steps.

This college is the 2™ largest college of the district upholds the
purpose for which it was founded away back in the late sixties.
This college is affiliated to Utkal university which is the premier
university of QOdisha provides the scope to the students to



pursue their dreams and become successful in life . This college
offers higher secondary and undergraduate course in Science,
Commerce and Arts. As per the National assessment and
accreditation council it holds ‘B’ grade.

This college has excellent infrastructure, security and facilities.
College provide us sports , cultural activities and everything
.This college is known for its educational facilities like smart
class rooms ,seminar hall ,advance lab , library etc.

In this local area, farmers are using chemical Fertilizer which is
affecting useful organism and decreasing soil texture and
overall soil quality of field. So we 15 students of our department
decide to make a project on vermicompost under the guidance
of Dr. Anjali Kumari Dash (HOD of Botany department) and to
promote bio fertilizer in local areas for both commercial and
environmental benefits. Apart from this in our college canteen
and hostel vegetable and food wastes are available. Cow dung
Is easily available in local areas and all other requirements are
easily available so it brings our attraction towards this project,

The vermicompost is a word which is used for the final product
(humus-like material) of composting procedure of organic waste
materials by earthworms. Many organic wastes have been
converted into worm manure (vermicompost) by different



species of earthworms which include cow manure, leaves,
paper waste, sheep-goat manure, rice waste, vegetable
waste Vermicomposting process employing earthworms 1s
increasingly being used for conversion of both municipal and
industrial wastes to vermicast with reduced metals content.
Vermicompost is described as a perfect soil amendment and
more eco-friendly as compared to chemical fertilizers.

Compositing is one of the feasible means for converting bio-
degradable solid wastes into beneficial organic soil
amendments for supporting environment friendly agricultural
production system. Many beneficial organisms and
microorganisms act as chemical decomposer in the process of
formation of stable organic end product during compositing.
Among them, decomposers like earthworm play significant role
in stimulating the process of compositing. It enhances the
nutrient value while fastening the process of stable organic
end-product formation .This process of involvement of
earthworms in preparing enriched compost is called
vermicomposting .It is one of the simplest methods to recycle
agricultural wastes and to produce quality compost .Earthworm
acts physically an aerator, crusher, and mixer, chemically a
degrader and a biological stimulator in the process of

decomposition .Earthworms consume biomass and excrete it in

4



a digest form called as worms cast or worm manure worm
casts are popularly called as black gold They are rich in
essential plant nutrients plant growth promoting substances
beneficial soil micro flora and having properties of inhibiting
pathogenic microbes . As a results , the organic end products
produced by the use of earthworms i.e vermicompost also
inherits most of the beneficial properties of black gold
Mermicompost acts as an organic soil amendment improves
three dimensional soil health i.e physical .chemical and
biological properties. The earthworm's underground burrows
modify soil hydro-thermal and aeration regimes by making the
soil more porous thus allowing free movement of air infiltration
of water into deeper soil layers for better profile moisture
recharge and root water uptake processes Vermicompost is
becoming popular as one the major component of the organic
farming system because of its high nutritive value in addition to

an important organic soil amendment.

Vermicompost contains earthworm cocoons and increases the
population and activity of earthworm in the sail .1t is free form
pathogens, toxic element, weed seed etc. It minimizes the
incidence of pests and diseases .t enhances the
decomposition of organic matter in the soil. It contains valuable
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vitamins, enzymes, and hormones like auxin, gibberellins, etc.
It does not have foul odour unlike manures and decaying

organic wastes.

General waste management strategies for organic residues
,such as composting and vermicomposting have been
implemented in some developed and developing countries to
solve the problem of organic wastes .

Vermicomposting can produce high quality fertilizers which are
better as compared to other commercial fertilizers in the market
so every farmers need to use vermicompost instead of other
chemical fertilizer.

It can be made into a livelihood program and become a source
of extra income through selling the vermicompost and also the
vermi worms. its use can reduce the economic cost and leads
to organic products which fetches higher price in the market .
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REVIEW OF LITERRATURE

1. Michigan biology teacher Mary Arlene Appelhof arrived at
idea of home vermicomposting .In 1972 she realized she
wanted to continue composting in winter month despite
living in a Morthern climate. Her book 'Worms Eat My
Garbage' is still held as seminal reading in the field of
vermicomposting.

2. Sultan Ahmed Ismail (born on 9 Oct 1951) is an Indian soil
biologist and ecologist .His work has centered on
technique for regulating biodegradable wastes into
fertilizer using local varieties of earthworm and soil
bioremediation,

3. Choudhary and Suresh Kumar (2013)showed that
application of vermicompost can increase the production
of potential of cow pea (Vigna unguiculata)in acid soil by
improving water retention at field capacity ,permanent
wilting point ,bulk density ,and availability of nitrogen
,phosphorous, and potassium there by increasing growth
and yield attributes of cow pea.

4. Rekha et al. (2018)recorded that C. annum treated with
50% vermicompost showed significant growth than the
plant growth enhances viz. Gibberllic acid and indole



acetic acid treated plants. Significant improvement in all
the parameters like length of shoots length of internodes
,number of leaves and number of branches was observed
in plants at the end of 3™ 4" and 5" weeks of
treatment. The findings clearly indicate that vermicompost
can be exploited as a potential biofertilizer.

. Manivannan et al .(2009) found that application of

vermicompost @5 tonnes/ha gave significantly higher
result than the application of inorganic fertilizers
@20:80:40 kg ha-1 in French bean (Phaseolus vulgaris) in
terms of growth,yield (1.6 times) and quality (protein,1.05
times) and sugar (1.01 times) content in seed of
bean.Vermicompost application also improve the

physical chemical and biclogical properties of clay loam
and sandy loam soils of Sivapuri, Chidambaram,
Tamilnadu .

. Rajkhowa and his coworker (2017) reported that

integrated use 50% RDF+ VC 2.5 ha-1 ,+lime 4 g ha-1
under the hilly ecosystem of NE India ,resulted in
significantly higher yield of green gram (10 q ha-1) and
improved the soil organic carbon (2.5%), bacteria and
fungi population and available N, P205 and K20

compared to the sole application of recommended dose
of fertilizer.



Materials and Methodology
Materials:
« Water
» Cowdung

» Sail or sand

« Earth worm

« Kitchen wastages(college hostel )
* Dry leaves from field

* A large concrete bin

* Gunny bags

« Dry straw from paddy fields

Methodology:

1. To prepared compost a concrete tank was used.

2. The size of tank depends upon the availability of raw
matenals.

3. The collected biomass was placed under concrete tank.
Under the sunlight for about 8-12 days.

4. Then cow dung was prepared for quick decompossition.

9. 2-3 inch layer soil or sand was added at the bottom of
concrete tank.
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6. Then fine bedding was prepared by adding decomposed
cow dung and leaves the wastes collected from the hoste
kitchen. They are distributed on the sand layer.

7. These materials were added in to the tank up to a depth
0.5-1.0 fit.

8. After adding the all bio wastage earthworm species were
released over the mixture and the compost was covered
with dry straw and gunny bags.

9. Water was sprinkled to maintain moisture,

The tank to prevent the entry of ants, lizards, mouse,
snakes efc.

10. The compost was protected from rainwater and direct
sunlight.

11. The compost was checked frequently to avoid from
over heating and proper moisture and temperature was
maintained.

12.We taken the 3 species of plant Kalanchoe Pinnata, Tagetes
patula and Andrographis paniculata

13. Two plants from each three species was planted,one
is with vermicompost and another was without

vermicompost.

10
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14. The growth of plants was checked frequently.

Five phages of vermicomposting

1. Collection of waste material.

2. Pre - digestion.

3. Earth worm pit preparation and compositing

4. Harvesting of vermicompost and
Earthworm.

5. Packing and storing of vermicompost.

We used some precautions in the process of making

vermicompost .

1. The collected waste materials was processed for
shredding, mechanical separation, of the metal, glass,
and ceramics and it should be stored in proper places.

2. Pre-digestion of organic waste was done at least 20-25
days by heaping the material along with cow dung slurry
and regular watering. This process partially digests the
material and fit for earthworm consumption. Addition of
higher quantities of acid rich substances such as citrus
wastes was avoided.

11



3. The vermicompost heap was not overloaded, in order to
avoid high temperature that adversely affects
earthworm's population.

4. Organic materials free from stones, glass pipes, plastics,
ceramic tube etc. was used.

5. Temperature was maintained at 30 by upturning and
staking and regular sprinkling of water.

6. Moisture was maintained at about 60% by proper
drainage and aeration and by sprinkling of water.

7. The pit should be a bit inclined towards the hole at the
bottom of the pit or tube to drain out the excess water.
Make sure to have a drainage channel around the heap
to avoid stagnation of water,

8. The compost material was turned upside down giving
some days gap without disturbing the basal layer.

9. The organic materials were protected from pests and
diseases.

10. The earthworms were protected from predators like
ants, birds and lizards.

11. A thatched roof was provided to protect the
vermicomposting unit from direct sunlight and rain.

12




IIIIII‘II..'IIIIIIII.IIIIIIII.I'IIIII._

RESULT and DISCUSSION:

1. After the 24 days.,around 4000-5000 new worms were

generated and the entire raw materials was turned into the

vermicompost.

2. When this vermicompost was applied to plants,it promoted
the growth of stem and root .

3. The plant to which vermicompost was applied was healthier
than the other one.
4. It helps to increase the soil texture and overall soil quality.

5. When vermicompost was applied to one plant of each

species, then the growth in stem length was observed.

6. The observation is shown below in the table:

SL NO. Name of the Without With
plants vermicompost | vermicompost
1 Kalanchoe pinnata 16 cm. 19.5 cm.
Tagetes patula 18 cm. 24.2 cm.
Andrographis ~ 11cm. 14 cm.
paniculata

On the basis of experiment , We concluded that vermicomost

increases the fertility and water holding capacity of the soil.

13




which helps in better plant growth , germination and crop yield.

It is an environment friendly way of reducing wastes |
producing fertilizers and maintaining the balance of ecological
environment .Farmers can take up vermicompost production
which is a good source of macro and micro nutrients ,also
several enzymes and growth regulators above all it will also

maintain soil organic matter .

RECOMMENDATION

Vermiculture is a way of composting using earthworms to
speed up the process. We in the group have engaged
ourselves in our unique way of innovative vermiculture and
vermicomposting activity for almost 3 months From that span
of ime , we recommend that , vermicomposting can produce
high quality fertilizers which are better compared to other
commercial fertilizers in the market so every farmers need to
use vermicompost instead of harmful chemical fertilizers . It can
be made into a livelihood program and become a source of
extra income through selling the vermicast and also the
vermiworms . It's use can reduce the economic cost and leads
to organic products which fetches higher price in the market.

14
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REPORT

A project on “Secio-economic condition of women construction workers in
Kendrapara district, Odisha” was underiaken by student of Economics
department during the month of March in 2022, 12 no of students participated in
the project work., The study has rehed upon both primary and secondary data.
Primary data were collected randomly from 50 women workers in Kendrapara
District, To collect information about the socio-economic condition, problems at
workplace and health hazards of the workers, a well-structured schedule was used.
The workers are directly met from their workplace mostly during lunch break and
observed their working condition. Secondary data were obtained from various
sources such as 1LO, Economic Review, government reports, journals, and books.
Simple percentage analysis was used to interpret the data, The project work was
supervised by Mr. Pradyumna Pradhan, Lecturer in Economics. After completion
of the project students presented their report before the external and internal

examiner.
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Socio-economic condition of women construction workers in Kendrapara

district, Odisha
Abstract
Today. economic independence is the prime bass for improving the status of women in India. Tt
is highly emphasized that women work participation i cruclal In enhancing soclal and economic
stats as well as improving thelr assertive mles In the howsehold decision making. In
torstruction activities, bealth is the important determinant of employment, and It & the
deteriorating factors consider to workers especially the women, they are simultanegusly
engaging in economic and non-economic activities. This study 5 an attempt to understand the
socio-economic condition of women construction workers and a special emphass has given o
identify the work related problems of women in Kendrapara dbirict,
The study brgely relys on feld data which were collected from 50 respondents in Kendrapara
district. A sample size of 50 women respondents were selected from the district by employing
simple random sampling method. The respondents were interviewed with a well siructured
schedule. Simple percentape and regression amalysk was used to interpret the data,
As far as the problems faced by the workers are concerned, 100 percent of the workers are
dealing with health problems and 82 percent of the workers faces firancial probiem About 30
percent of the workers are facing other problems such as saniary Scility, drinking water
lcility. wage problems etc. The main health problems faced by the workers are muscle pain,
allergy, cough, asthma problem, etc. About 8 percent of the workers ars suffering from all of
these problems. The miture of hospital preferred by the comstruction workers Is mainly

povernment hospitals. About 86 percert of the wamen workers opined that their status in the
soclety has been improved by doing comstruction work,
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Introduction

India & the second brgest populated country in the world where the construction abowr force i
estimated at 30 million people: aboul half are women . The employment of women in the
construction work falls under the service sector which & of unorganized category. In this field,
both male and femal workers are engaged. Women account for half of the total construction
labowr workforce. Women workers are most exclusively umskilled, casual and of mamusal
labourers. They are mainly engaged In carrying bricks, cement, sand and water and also for
digging earth, mixing cement and breaking stores. The construction sector & providing
employment 1o 7% of total world employment .

Acconding o the government of [ndia repart. the construction indusiry employs abowt 31 million
people and creates assets worth over . 200,000 million in every year . In India, & is the hrgest
employer of unorganized labour next o agricultural sector. About 16% of the India's working
population krgely relays on construction industry for earning livelthood and the Indian
construction industry providing employment to about 31 milllon people and creates assets worth
over T 200,000 million in every year . Nowadays the construction industry In India is facing the
problem of shortage of kbow, The number of skilled Bbourers in the comstruction sector has
gradually declined from 15.34% in 1985 1o 10.57% in 2005 at the same time the proportions of
urskilled workers have pore up from 73.08% in 1995 1o B2.45% in 2005. The construction
labourers are seems most vulnerable segments of the unorganized sector as there is no adeq uate
job opportunity and income for them In Qdisha, the structural transformation of women's
actlvity has indeed taken plce in the state with primary sector losing its Importance and tertiary
sector taking up its phee . The peculiarity of women emplyment in Odisha is their high
proportion inthe service secior.

Statement of the problem

Odkha has made exemplary progress on lbour welfare front but the occupational stanses of
the women working in the unorganized sector are very weak. The women constroction worker
faces different socio- economic problems and ako many work-relited health problems. Women
workers are mostly unskilled casual manua] labourer, They are employed In construction sites




for carrying bricks. cement, sand, water, digging earth, mixing cement and breaking sione. The
women are given common chores including tramsporting of materials around the site. They are
rarely found in male-dominaied skill trades like carpentry, masomry, plumbing, elecirical wiring
There & wage disparity between the male and female workers, Women labourers are paid fewer
wages. The risk imolved in comstruction work B very high particularly for women workers who
have o climbgreat heights with the load on their heads. Accidents invelving simple injury occur
almost every day, while fatal accidents occur occasiomlly, The major cawse of accidents &
falling from great helghts, Blling of heavy objects or collapsing of ladders. Long working howrs,
lack of proper nourkhment, lck of safe drinking water are some of the eccupational hazards due
0 which women are not being able 1o work for longer perinds. Safety risks, health hazards, low
wages, poor working conditions are some of the problems faced by the women Bbourers.
They are not aware of their kgal rights ensured by the Government. The study intends to analyze
the socio-economic condition of women construction workers in Kendrapara district and a
special emphasis was given on Investigating health hazards and other work related problems.

Objectives of the study

The specific objectives of the study are:
. Toeximine the socio — economic profile ofthe women workers in Kendrapara district,
- To examine the working condition and occupational health hazards of the women
workers,
. To list out the problems faced by the women workers in the family and society.

Methodo logy

The study has relied upon both primary and secondary data. Primary data were collected
ramdomly from 50 women workers in Kendrapara District. To collect information abowt the
socio-economic condition, problems at workplace and heakh bazands of the workers, a well-
structured schedule was wsed. The workersare directly met from their workphce mostly during
lunch break and observed their working condition Secondary data were obtalned Fom various
sources soch as 1L0O, Economic Review, government reports, journak, and books. Simplke
percentage ammalysis was used w interpret the data.




2 &8 0 & & 0 0 69 9 & 0 9% % g & 0 5 9 o 9 9 & o

Age composition
Workers are classified inio five ape groups which are deplicted in Table 1. Out of 50 samples, the

majorily workers belong 1o 45-50 followed by 26 percent are In the 50-55 age group. It Is Inferred

from the table that 11 percent of workers are included in the age group of 40-45. Only 8 percent
of workers are belonging to the age group of 50-55 and 4 percent of workers are in the age group

of 35-30. From the total sample, noneé of them balongs to the age group of below 30. It could be
clear that the new generation is not interested In working In the construction field, As far as the
marital statws & concerned, it is revealed that among the 50 samples, 72 percent workers are
married and they are living with their husband, 14 percent are the widow and 12 percent are
unmarried. Only 2 percent workers are divorced.,

Table 1. Distribution of the respondemts by age

Mo of femals workor
1]

El
11

14
[ |
11
50

Educational status

Education i an important factor that is capable of determining the economic as well as social
statws In everyone's life. In this case, we are looking whether the workers are educated or not.
Table 2 shows the education status of the women workers. Abowl 50 percent of the workers
having primary education whereas 46 percent are secondary educated and 4 percent of workers
are illiterate. The majority of the workers are primary educated. Poor educational status coupled
with the absence of bargaining power has resulied In the problem of low levels of wages and

income accruing to workers. Lack of education has also meant very poor levels of awareness of
rights among the workers,
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Table 2. Educational status of the respondents

Education No of fermale workers
literate 2
Primmary
Secondary
Graduate
Total

Monthly income

Construction workers are wage earners and their wage s fied in mature. The daily wape &
given eltherevery Saturday or when the work & completed. Mostly in Kendrapara areas, the
wage has been given on Saturdays. Table 3 shows that 48 percent of the respondents have
earned an income of 4000-6000 and 24 percent of the workers come under the category of 2000-
4000. Only 12 percent of the workers' income is above 10000.

Table 3. Chssification of the respondents on the basis of monthly Income
Monthly Income | No of emale workers Percentage
2000- 4000 12 24
4000- &0 24 48
GO00- 8000 3 10
8000- 10000 B
~ Above 10000 12

Tatal 100

Expenditure pattern

The expenditure pattern of the workers and their family is represented inthe Table 4.1t & informed
from the table that only small percent of workers spent amount between Rs 1000-1500 per
month Abowt 24 percent of the workers spend ¥, 1500-2000 and 26 percent of workers
belonging tm T . 2000-2500. About 40 percent of the workers have come under the category of




above 2500. It is revealed that the propersity (o comsume is very high.
Table 4. Monthly expenditure of the family

No of female workers

Percentage
10
24
26

Muonthly expenditure
1000- 1500
1500- 2000
2000- 2500
2500 and above 20 a0
Toual 50 100

Membe rship in SHG

Nowadays, SHG has got more importance, and also many women are joining and actively
participate to variows activities of SHGs. Table 5 shows the number of workers are engaged
SHGs activities. It is found that 52 percent of the workers have membership in the SHG while 48
percent are not a member of SHGs,

Table 5. Clssification on the basis of membership in SHG
SHG No of fermale workers
Yes 26

Mo 24

50

Seasonal employment
There are many jobs which are seasomal. In this case, availabllity of comstruction work

comstruction work seems to be limited in momoon whereas continues job avallability In the

summer and winter seasons. Table 6 exhibits the seasonality of comstruction work, 60 percemnt of
the workers opined that the employment is not seasonal while 40 percent of the workers opined
that wark s seasonal In rature. It is noted that they are ready to go for other works such as beedi
work, stitching, NREGP etc. during the off-season




Table 6. Seasomality of the work

Employment seasonal | No of female workers
Yes 20
No 30
Total a0

Time of work
Table 7. Classification of workers according 1o thelr working hours
Time of work No of femsle workers
Below 8 hours 4 8
8 hours 36 72
AboveR hours 10 20
Total a0 10}

Each work & having a time schedule. Normally, maximum hours of time are regarded as eight
hours but in the unorganised sector it has not prevailed. Tt is possible to categorize the hours of
work into three- below eight hours, eight hours and above eight hows. The chssification of
workers as per their dailly hours of work is exhiblied in the Table 7.The statulory Bws in the
organized set up expect the workers to work for 8 hours per day. Corstruction workers asked 1o
work more than 8 hours. From the Table 7, It clear that 72 percent of the workers are work for 8

hours while 20 percent of the workers belong to the category of overtime (above 8 hours). There
are some workers working below 8 hours,
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Oceupational status

The comstruction sector consists of a series of work which are collectively called construction
work. The works such as carpentry, stone work, roof work. electrical work, tile/bricks/block
works and concrete works, etc. Women are employed in construction sites for camying bricks,
cement, sand, water, digging earth, mixing cement and breaking stones. From these categories,
the sample respondents are classified Into four on the bask of their work.

Table 8. Classification of construction workers by occupation
Type of work |No of fermale workers | Percentage
Sand 2 4
Stone 9 18
Concrete 20 40
All of the above 19 38
Total 50 100

It & shown in the Table 8 that abouwt 40 percent of the workers are engaged In concrete work, 38
percent of the workers are in carrying stone and 38 percent of the workers do all the work.
Lowest percent of workers are engaged in sand work (4 percent), The workers carry 40-B0 stone
in a day and alsa the weight of the cement slack is about 50kg One of the main hindrances for the
workers ks the distance to the workplace. When the distance of the workplice becomes oo far
the effort taken by the workers should ako become very high. It is implied that the distance
between workplace s categorized into four and most of the workers are coming from above 11
kilometres, While the distance batween works phce of some others i in the calegory of 1-4
kilometer. 32 percent of the workers are having a distance of 4-8 (16 percent) and 8-11 (16
percent) kilometer. Women wuorkers find it very difficult to travel a long distance and then oet
Into work. Also, & makes very difficult to manage their household activities. To achieve In thekr
targeted place there & a need of the mode of conveyance. About 42 percent of the workers use

s as thelr conveyance and some prefer both bus and walking {40 percent). Only 18 percent of
the workers walk to thelr construction site. Noaccommodation facility & given to the workers,




Saving habit
Saving habi & very essential in the life of each person which allocated from income with an

expectation o meet future benefit and needs. Here, we look the saving habit of the women
workers in a month which & shown In Table 9. That out of 50 samples. 42 percent of the workers
have the saving inbetween the ¥ . 500- 1000 whereas 36 percent of the workers save the amount
of 0-300 rupees/month. Only 6 percent of the workers save more than 1500, Most of the workers
use their salary for family expenditure. So their marginal propensity to consume is very high and
marginal propensily o save almost o,

Table 5. Monthly saving habits of the respondents

Saving MNo of female workers
Mothing 2
0-500 15
500-1000 21
1000-1500 fi
Above 1500 3
Tatal a0

Debt of the respondents

Each person takes loan for many purposes due to low income and the workers are not abke o
meet their needs with their limited income. The debt status of women construction workers &
shown in Table 11.The debt burden of corstruction workers shows that about §2 percent of the
workers are in debt trap whereas 18 percent of workers have mot taken any ban from bank or
other financial institutions. The debts are taken for different purposes inc lud ing buying vehicle,
for construction of howse, marriage, education, etc. Table 12 shows that about 38 percent of
workers have taken loan for constructing howse. 10 percent of the workers bave taken loan to
meet health care expendiure and 10 percent for the education of the children. B percent of

workers have taken loan for marriage purposes of their children. The main reason for their debt
is inadequacy of income and growing expenditure,




® & 0o 0P 0 o ® 9 O & 0o & 0 0 0

Table 11. Distrbution of workers by debt

Debt No of female workers
Yes 41

No g
Total 50

Table 12. Purpose of debt
Purpose No of female workers

Health care 5
Caonstruction 19
Education 5

Marriage

—_—

Oithers

Proble ms of the construction workers

Construction workers stick to thelr profession, even though construction activity forme part of
the unorganized secior. Among the sample workers, 50 percent of the workers are having
experience of 10-20 years and 26 percent of them having only below 10 years experience and 16
percent are laving 20-30 years work experience and 8 percent of them are faving experience of
more than 30 years. There are so many problems which are faced by the workers in the
comstruction sector. These problems are categorised under two heads-health problens and
financial problems which & shown in the Table 13.Almost all the workers are suffering from

health problems while 82 percent among them fices financial problem 30 percent of the workers
face other problems such as shortage drirking water facility and sanitary facility, poor living
cordition, long hours of work, gender discrimination and ow Wage.




Table 13. Distribution on the basis of problems faced by Construction workers
Mo of kemale
Problem Percentage
workers
Health Frohlem 50 100
|~ Financial Problem a1 8z

Others 15 an

Health proble ns
For women, the work in the construction sector i 100 risky and also there are so many problens
faced by them at work place. Health problems related constitute the major problem for women
workers because they are physically poor. The main health problems faced by them are given in
Table 14.1t is depicted in the table that out of the 50 samples, all are suffering from anyone of the
bealth problems. About 60 percert of the workers having muscle pain and 12 percent of the
workers are suffering from allergy. Workers who face the problem of coughed are 10 perce nt
and asthma and breathing problem are found amang 10 percent of workers. It could be noted that
B percent of the workers are suffering from all these problems. If 2ll workforces are suffering
from health related problem, there will be a significant Impact on productivity.

Table 14. Distrbution of workers according to reported health compiints

® 0 9 % g & ® & o & & 0 9 0

Health Problem Noof fermale workers Percentage
Muscle pain 2B 60
Allergy 6 12
Asthma and breathing 3 10
Cough 5 10
Allof the above 4 8
Total a0 100

Nature of hospital
There are many hospitals available in the district such as private hospitals, government hospitak

11




gte. The preference of the hospital by the worker & shown iIn the Table 15.Majority of the
workers have preferred government hosplial due to the availability of free medicine and free
checkups. And ako their financial status makes them incapable to afford costly reatment from
private hospital. 8 percent prefer primary health centre and 4 percent prefer both private and

government hospitals,

Table 15. Nature of hospital, construction workers prefemed

Hospital No of female workers | Percentage
Covernmen 42 34
Private 2 4
Primary health centers L) 8
Both Government and Private 2 1
Total 20 1000

Medical insurance

Provision of adequate social protection of workers engaged in informal sector i emerging 2s an
important policy consideration throughowt the world. Healthy and unhygienic work sites were
major confributory factors towards health insecurity. Absence of adegquate protection
mechankm evolved either by the state or by the employers compounded the risk bearing
confronted by the workers. As we know that the work s so risky in the construction industry
there should be a need of taking a medical insurance. Table 16 reveals that about 72 percent of
the workers in the sample are deprived of health security. Only 28 percent of workers are
belonging to the group of having insurance. The construction work & highly risky, even though
heaith is the fmportant determinant of thelr jobs but most of them are not taking any health
insurance policies, it is becawse of they are not aware of the heakh Insurance,

Table 16. Distribution of workers on the basis of medical Insurance

Q@ ® ® & o ® 2 © % & % 9 & ® & 9 0

Medical insurance | Noof female workers Percentage
Yes 14 28

Mo 36 T2

Total 50 1000 |




Wage of the respondents
The wages given io the workers per day varies place to place and work site to work siee. Table 17
shows that out of 50 samples, 38 percent of the workers have received the wages of T. 450 per
day. 24 percent of the workers have only 3. 400 wages per day. 22 percent of the respondents
have pot a wage of ¥. 500 per day while only 12 percent of the workers have got a wage of T,
600. And ako Z percent of workers have wage more than ¥, 600 per day. Table 18 shows the
distribution of the respondents on the basis of gender discrimination in wage. [t is clear from the
table that 50 workers argued that there exists wage difference between men and women.

Table 17, Distrbution on the basis of wage

[Wage Class (in Rs.)| Noof lemale workers |  Percentage
100/day 12 24
450/day 19 38
SVday 11 22
550/day | 7
G600/ day b 12
Ba0day l Z

[ Toml 0 100

Table 18, Discrimination in wage
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Wage difference No of female workers| Percentage
Wage Discrimination Exist 50 100
No Wage Discrimination 0 0
Tatal a0 100

There are no much differences in the working hours of both men and women but they are not
getting equal wages. On the other hand, wage satisction Is considered, only 18 percent of the
workers are satisfied with their wage whereas 82 percent of the workers are not satisfled. They
fave w work 8 hours and some are working for more than 8 hours. Least percentage of workers
satisfied with the wage. They complain that they are not getting a wage for their effont, The
membership of the women workers in the welfare board shows that almost 70 percent of the

13




workers have membership and about 30 percent of the workers not having a member in the
welfare board. About 45.71 percent of the workers bepeflied from the board, some of the
benefits are cash award, financial assistance for the marriage of their children, educational aid
for SSLC students, etc. On the other hand, 54.2 percent of the workers are not benefiled. [t &
found that out of wtal respondents, 52 percent of the workers are aware of the welfare prograns
given by the construction welfare board whereas 48 percent workers are not aware of It

Sugpestiom

Provide awareness about different welfare scheme to workers and need 1o have an
adequate infervention from the government authorities required erswring the health,
safety and welfare of the construction workers,

Encourage the corstruction workers saving habit through inktlating banking awareness
and ensure adequate Insurance facilities for the corstruction workers.

Ensure equal wage for the work In the unorganised sector and renew the wapes yearly.
Give proper guidefines and awareness shout medical inswance, variows schemes and
financial support, progamme offered through welfare board and initiative workers
take membership in the welfareboard.

To create regultory body or a grievance redressal to handle various issves, problems
and complaints of women workers in the construction field.

Lack of skill and higher education are the matters to prefer this risky job by women
workers. Providingtraining and skill development will helps them o choose better jobs.
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Conclusion

The comstruction industry in India stands as an important contributor of the development as it
creates Investmeni opporiunities across the variows related sectors. Construction industry has
been providing seven percent of total world employment. Literacy rate, life expectancy and
mamny other indicators show that Odisha women are Er ahead of their counter parts in the rest of
India. Female employment has been regarded as a central vehick rebied o mprovement in
women stats. According 1o Cersus 2011, there were 14 districts, 63 TALUKS, 520 towns and
1018 villages in the State of Odila, The total population of Odsha 5 3,34.06,061 wkh
160,27 412 males and 1,73,78,649 femaks and the total number of households in Odsla &
TB.53,754. The fernales work participation rate is 18.23 percent On the other hand, census data
on Kendrapara district has shown that the disirict has a population of 2,525,637 and 31 percent
{about 5 lakh) population engaged In elther main or marginal works. It could be emphasised that
about 50 percent mmle and 14 percent female population are working population. The provision
of adequate soclal protection for workers engaged in informal sector is emerging Important
policy considerations throughout the world especially for women; it is in this context that an
attermnpt whose made in this study to examine the question of social protection for Informal sector
through an analysis of factors like working conditions, security of employment eic. The study
was based onempirical information generated through a primary survey in Kendrapara district. Tt
should be recognized that the workers reed to have 2 good working condition, receive a
minimum wage and access (o a minimum amount of social security.

The main problems faced by them are the lack of security, there is no security for their fife in the
workingsite. Some other problems faced by them are the health and financial problems. There &
a working of a welfare board for the corstruction workers while many are rot aware of this
scheme and also the members in this board are unaware of the benefits. The 2 test result shows
that the wage Is not paid based on the ageor the years of experience of the workers. The workers
need the safeguard for thelr life and also gefing a maximum berefit from their work this &
because to support their family and children. There & a scope o conduct an in depth study In
future o know the working condition of the women comstruction workers,
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PROJECT REPORT

The Project Report is submitted as the evidence of tasks that are undertaken and
accomplished by the 6" Semester Students of Odia Department while perusing their
Projects Work on the Topic = SRI JAGANNATH IN UTKALIYA CULTURE

(Utkalive Sanskrutire Sri Jagannatha ) during the academic session 2021-2022 in the
month of May-2022.The Students of this Department visited Jagannatha Temple, Bagabat
Tungi { Where Srimad Bhagabat is recited in regular way) of three Villages of the Locality
& interacted with the elderly persons of the Villages, how they realise the existence and
importance of Lord Jagannath in Village Cultures = The Project was guided by Mr.
Pramoad Kumar Swain, Reader in Odia and the students presented their Project Report
before the External Examiner & other faculty members for final evaluation.
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Introduction

The theories and discoveries of thousands of physicists since the
19305 have resulted in a remarkable insight into the fundamental
structure of matter: everything in the universe is found to be made
from a few basic building blocks called fundamental particles,
governed by four fundamental forces. In physics, the fundamental
interactions, also known as fundamental forces. There are four
fundamental interactions known to exist: the gravitational and
electromagnetic interactions, which produce significant long-range
forces whose effects can be seen directly in everyday life, and the
strong and weak interactions, which produce forces at minuscule,
subatomic distances and govern nuclear interactions. Some scientists
hypothesize that a fifth force might exist, but these hypotheses
remain speculative. Each of the known fundamental interactions can
be described mathematically as a field. The gravitational force is
attributed to the curvature of spacetime, described by Einstein's
general theory of relativity. The other three are discrete quantum
fields, and their interactions are mediated by elementary particles
described by the Standard Model of particle physics Many theoretical
physicists believe these fundamental forces to be related and to
become unified into a single force at very high energies on a minuscule
scale, the Planck scale, but particle accelerators cannot produce the
enormous energies required to experimentally probe this.

The weak and electromagnetic forces have already been unified with
the electroweak theory of Sheldon Glashow, Abdus Salam, and Steven
Weinberg, for which they received the 1979 Nobel Prize in
physics.Some physicists seek to unite the electroweak and strong
fields within what is called a Grand Unified Theory (GUT). An even
bigger challenge is to find a way to quantize the gravitational field,
resulting in a theory of quantum gravity (QG) which would unite
gravity in a common theoretical framework with the other three
forces. Some theories, notably string theory, seek both QG and GUT
within one framework, unifying all four fundamental interactions
along with mass generation within a theory of everything (ToE).
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History Of Fundamental Force:

1.Classical History: In his 1687 theory, Isaac Newton postulated space
as an infinite and unalterable physical structure existing before,
within, and around all objects while their states and relations unfold
at a constant pace everywhere, thus absolute space and time_Newton
inferred that matter exhibits an attractive force. His law of universal
gravitation implied there to be instant interaction among all objects.
As conventionally interpreted, Newton's theory of motion modelled a
central force without a communicating medium. Conversely In 1873,
James Clerk Maxwell unified electricity and magnetism as effects of an
electromagnetic field whose consequence was light, travelling at
constant speed in a vacuum. If his electromagnetic field theory held
true in all inertial frames of reference, this would contradict Newton's
theory of motion, which relied on Galilean relativity

2.The Standard Model: The Standard Model of particle physics was
developed throughout the latter half of the 20th century. In the
Standard Madel, the

electromagnetic, strong,

and Standard Model of Elementary Particles

-

weak interactions associate e Tooana)
: . I I 1]
With Elementar‘y partit:FES, TR T =71 | Bt i Y =1 ar nevwe
whose hEhla'urmurs ara =—n u O |k .a » &
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- 5 e % - - . -
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called gauge bosons—force
carriers or messenger particles of underlying fields—interact with
matter particles, called fermions.Everyday matter is atoms, composed
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Interaction Current theory Mediators mﬂl Long-distance behavior |i
= — L vl = |.
| eal Electrowenk Wand Z 1 -
theory (EWT) | hosens 107 <5 o 10718
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| ([Qco) ' g discussion below) |
Quantum 1
Electromagnatic | electmdynamics photons 1078 L Lo
(QED) | . ;
Genersd relativity | gravitons I 1

of three fermion types: up-quarks and down-quarks constituting, as
well as electrons orbiting, the atom's nucleus.The force carriers of the
weak interaction are the massive W and Z bosons.

Overview of the fundamental interactions

In the conceptual madel of fundamental interactions, matter consists
of fermions, which carry properties called charges and spin £ 1 /2
(intrinsic angular momentum + ki /2 , where h is the reduced Planck
constant). They attract or repel each other by exchanging bosons.
The exchange of bosons Elenintay rartivies

always carries energy and = 2ol Sl e T
momentum between the o S g ORiong WRENmoay  Whotens. Dl
fermiaons, thereby ,_,,,,‘:"""w‘m* h,l__ At PR AL 0
changing their speed and | w ke >l
direction. The exchange ™ ""r" e e
may also transport a e Eiactromea, Theor

charge  between the Ao a0 Thaory

fermions, changing the -t-nlmu-: Thwes ¢ 0¥ Evarpthirg

charges of the fermions in Compogite Particles Forces

the process (e.g., turn

them from one type of fermion to another)."Since bosons carry one
unit of angular momentum, the fermion's spin direction will fiip from
+1 /2 to -1 /2 (or vice versa) during such an exchange (in units of the
reduced Planck's constant). Since such interactions result in a change
in momentum, they can give rise to classical Newtonian forces. In
quantum mechanics, physicists often use the terms "force" and

“interaction” interchangeably; for example, the weak interaction is
sometimes referred to as the "weak force"
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The Fundamental Interactions

1. Gravity

Gravitation is by far the weakest of the four interactions at the
atomic scale, where electromagnetic interactions dominate.
Gravitation is the most important of the four fundamental forces
for astronomical objects over astronomical distances for two
reasons. First, gravitation has an infinite effective range, like
electromagnetism but unlike the strong and weak interactions.
Second, gravity always attracts and never repels; in contrast,
astronomical bodies tend toward a near-neutral net electric charge,
such that the attraction to one type of charge and the repulsion
from the opposite charge mostly cancel each other out. [22] Even
though electromagnetism is far stronger than gravitation,
electrostatic attraction is not relevant for large celestial bodies,
such as planets, stars, and galaxies, simply because such bodies
contain equal numbers of protons and electrons and so have a net
electric charge of zero. Nothing "cancels" gravity, since it is only
attractive, unlike electric forces which can be attractive or
repuisive. On the other hand, all objects having mass are subject to
the gravitational force, which only attracts. Therefore, only
gravitation matters on the large-scale structure of the universe. The
leng range of gravitation makes it responsible for such large-scale
phenomena as the structure of galaxies and black holes and it
retards the expansion of the universe. Gravitation also explains
astronomical phenomena on more modest scales, such as
planetary orbits, as well as everyday experience; objects fall; heavy
objects act as if they were glued to the ground, and animals can
anly jump so high. Gravitation was the first interaction to be
described mathematically. In ancient times, Aristotle hypothesized
that objects of different masses fall at different rates, During the
scientific Revolution, Galileo Galilei experimentally determined
that this hypothesis was wrong under certain circumstances —
neglecting the friction due to air resistance and buoyancy forces if
an atmosphere is present (e.g. the case of a dropped airfilled
balloon vs a water-filled balloon), all objects accelerate toward the
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Earth at the same rate. Isaac Newton's law of Universal Gravitation
(1687) was a good approximation of the behaviour of gravitation.
Our present-day understanding of gravitation stems from Einstein’s
General Theory of Relativity of 1915, a more accurate (especially
for cosmological masses and distances) description of gravitation in
terms of the geametry of spacetime. Merging general relativity and
guantum mechanics (or quantum field theory) into a more general
theory of quantum gravity is an area of active research. It is
hypothesized that gravitation is mediated by a massless spin-2
particle called the graviton, Although general relativity has been
experimentally confirmed (at least for weak fields, i.e. not black
holes) on all but the smallest scales, there are Alternatives to
general relativity. These theories must reduce to general relativity
in some limit, and the focus of observational work is to establish
limits on what deviations from general relativity are possible.
Proposed extra dimensions could explain why the gravity force is so
weak.

2.Electromagnectic Interaction

Electromagnetism is the force that acts between electrically
charged particles. This phenomenon includes the electrostatic
force acting between charged particles at rest, and the combined
effect of electric and magnetic forces acting between charged
particles moving relative to each other. Electromagnetism has an
infinite range like gravity, but is vastly stronger than it, and
therefore describes a number of macroscopic phenomena of
everyday experience such as friction, rainbows, lightning, and all
human-made devices using electric current, such as television,
lasers, and computers. Electromagnetism fundamentally
determines all macroscopic, and many atomic-level, properties of
the chemical elements, including all chemical bonding. This force is
many times larger than the weight of the planet Earth, The atomic
nuclel in one jug also repel those in the other with the same farce,
However, these repulsive forces are canceled by the attraction of
the electrons in jug A with the nuclei in jug B and the attraction of
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the nuclei in jug A with the electrons in jug B, resulting in no net
farce. Electromagnetic forces are tremendously stronger than
gravity but cancel out so that for large bodies gravity dominates.
Electrical and magnetic phenomena have been observed since
ancient times, but it was only in the 19th century James Clerk
Maxwell discovered that electricity and magnetism are two aspects
of the same fundamental interaction. By 1864, Maxwell's equations
had rigorously quantified this unified interaction. Maxwell's theory,
restated using vector calculus, is the classical theory of
electromagnetism, suitable for most technological purposes. The
constant speed of light in a vacuum (customarily described with a
lowercase letter "c") can be derived from Maxwell's equations,
which are consistent with the theory of special relativity, Albert
Einstein's 1905 theory of special relativity, however, which follows
from the observation that the speed of light is constant
Electroweak interaction Electromagnetism no matter how fast the
observer is moving, showed that the theoretical result implied by
Maxwell's equations has profound implications far beyond
electromagnetism on the very nature of time and space.

3.Weak Interaction

The weak interaction or weak nuclear force is responsible for some
nuclear phenomena such as beta decay. Electromagnetism and the
weak force are now understood to be two aspects of a unified
electroweak interaction — this discovery was the first step toward
the unified theory known as the Standard Model. In the theory of
the electroweak interaction, the carriers of the weak force are the
massive gauge bosons called the W and Z bosons. The weak
interaction is the only known interaction that does not conserve
parity, it is left=right asymmetric. The weak interaction even
violates CP symmetry but does conserve CPT.
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4.Strong Interaction
The strong interaction, or strong nuclear force, is the maost

complicated interaction, mainly because of the way it varies with
distance. The nuclear force is powerfully attractive between
nucleons at distances of about 1 femtometre (fm, or 10-15
metres), but it rapidly decreases to insignificance at distances
beyond about 2.5 fm. At distances less than 0.7 fm, the nuclear
force becomes repulsive. This repulsive component is responsible
for the physical size of nuclei, since the nucleons can come na closer
than the force allows. After the nucleus was discovered in 1908, it
was clear that a new force, today known as the nuclear force, was
needed to overcome the electrostatic repulsion, a manifestation of
electromagnetism, of the positively charged protons. Otherwise,
the nucleus could not exist. Moreaver, the force had to be strong
enough to squeeze the protons into a volume whose diameter is
about 10-15 m, much smaller than that of the entire atom. From
the short range of this force, Hideki Yukawa predicted that it was
associated with a massive force particle, whose mass is
approximately 100 MeV. The 1947 discovery of the pion ushered in
the modern era of particle physics, Hundreds of hadrons were
discovered from the 1940s to 1960s, and an extremely complicated
theory of hadrons as strongly interacting particles was developed.

* The pions were understood to be oscillations of vacuum

condensate

* lun John Sakurai proposed the rho and omega vector bosons
to be force carrying particles for approximate symmetries of
isospin and hypercharge;

* Geoffrey Chew, Edward K. Burdett and Steven Frautschi
grouped the heavier hadrons into families that could be

understood as vibrational and rotational excitations of
strings.
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Elementary Particles Circa 1930. By the 1930’s physicists recognized
four elementary particles and four fundamental forces (see Table 2). The
interactions that the particles take part in are shown after the particle
name. Note that only the neutron and proton take part in the strong
:teraction.” Thus, one might have ventured to say in the 1930°s that the
number of elementary particles was remarkably few. Furthermore these
particles, interacting via the four fundamental forces were the components
of all matter in the universe and that all phenomena in the universe could,
in principle, be explained in terms of these particles and interactions.
However. there were large gaps of knowledge to be filled in this picture
before full understanding was achieved. First of all, the “quanta” of the
strong interaction needed to be identified

Elementary particles and the fields

with which they interact, as viewed in

e 1930°s. The ficlds are denoted: § =
ulm._W_= Weak, s Gravitational,

| Elementary L | Interacting
eutron )

Proton

Electron
Photon

Baryons, Mesons, and Leptons. When, in the late 1940°s, what was
thﬂught. to be these quanta were discovered, it turned ﬂut‘ to be onl
the beginning. Over the years, not only did a complex spectrum n};
qa:lanta of various masses appear, called "mesons,” there also was
ﬂlSC{WEFEd 4 spectrum of heavier strongly interacting particles, called
baryons.” The “ground state” of this baryon spectrum is the f- ‘]'E
proton, and the first excited state is the neutron. The arﬁiiml "'H
these two spectra, all of which take part in the sh-m;g intef'acﬁn i
collectively called “hadrons.” The study of the properties of ’;H"E
hadrons and the search for what these properties tell about :]?:

88220000000 00000000000000000000000909
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nature of the strong interaction, occupies a significant part of what is
called “high energy physics.” An important step in unraveling the
mysteries of hadronic physics is devising intelligent schemes for
classifying these large numbers of hadrons.! A third spectrum of
particles, called “leptons,” or “light particles,” do not participate in the
strong interaction. The members of this class includes the electron,
the muon (a heavy version of the electron) and neutrinos
corresponding to the electron and the muon.

Intrinsic Properties of the FElementary Particles. The intrinsic
properties of the elementary particles are their mass, charge, spin,

and magnetic moments. These properties are listed in Table 3 for the
elementary particles we will encounter.
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Pair Production and Annihilatien. For every particle listed in Table 3 there is an
“antiparticle” with the same mass bul opposite charge. An antiparticle i
symbolized by the particle symbol with a bar over it e.g. p is an antiproton
Exceptions to this nomenclature rule include the chargeless photon and n
meson, which are their own antiparticles, and the electron, whose antiparticl
is given the special name of “positron” with the symbol e+. A particle and it
antiparticle may be created spontaneously out of energy in a process calle
“pair production.” To conserve momentum, such a particle-antiparticle pa
must have equal and opposite momenta. The energy required for such

process is equal to the rest energy of both particles plus their total kinetic energ
When a particle and an antiparticie combine, they destroy each other in a process call

“pair annihilation.” The total energy of the pair (rest energy plus kinetic)
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converted into two or more photons of equivalent energy. At least two
photons must be created to conserve momentum in the process.

Particle Deeay. The majority of the particles in Table 3 have finite lifetimes
and decay radioactively to some other state or group of particles with a
characteristic mean life.! Most particles that decay have more than one final
state. or “decay mode, available, although frequently one decay mode is
dominant. The only particles which appear to be stable against decay are the
photon, the electron, both neutrinos (v, and v,,) and the proton.
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1. Introdecition

Diode lasers are semiconductor devices that use the p-n junction of a
semiconductor diode to create light that is coherent and generally of a
single wavelength. Due to the small size, low power consumption, and
cost-eflective production of these devices, diode lasers have become
the most common types of lasers in the world, used in a large variety of
components and fields, including electronics, communications, and
medical practices. The function of diode lasers is dependent on a
variety of properties, inchuding the threshold current, slope efficiency,
and characteristic lemperature.

When investigating the properties of a diode laser. a plot of the
detector output vs. forward current, known as an L-I characteristic, can
be used 1o determine the threshold current and the dependence of the
diode laser st various temperatures. When the data is plotted, the point
at which there is a significant change in detector output is an indication
that the device has reached lasing conditions. The current at which this
occurs is the threshold current of the laser.

The slope of the L-I characteristic can determine the efficiency
of the diode laseronce the diode laser as been supplied with a current
higher than its threshold current. No device is 10086 efficient, with the
best diode lasers available able o convert approximately 50% of the
clectrical input power into laser light.

Diode lasers are exiremely semsitive to temperature, which can
influence their functionality and efficiency. By collecting data and
plotting -1 characteristics at multiple temperatures between 5°C and
40°C, this temperature dependence is clearly observable, influencing
the valuc of the threshold current for the diode laser as well as the
diodelaser’s efficiency.

A fundamental property of a diode laser is the characteristic
temperature of the device. Every laser device has an independent
characteristic temperature valoe, which represents the diode laser’s
are less susceptible to thermal changes of the device and iis
mmmﬁugmmyhlﬂingnmoﬁedependﬂeamimbhhmr.
The characteristic temperature can be empirically calculated using the
relation Eg. 1.

Iey @ e Ta (1)
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The charscteristic temperature is an important quality for determining
whether a diode laser is “good™ or not.

The profile of the output laser beam of a laser diode is also of
beam can be measured to determine the shape of the beam profile.
From this information, the divergence of the beam in the parallel and
perpendicular to the junction may be determined. The divergence of the
laser beam is important for understanding the propagation of the beam
through space at extended distances, and why the beam profile takes
the Gaussian shape associated with iL

¢

2.Advantages and disadvantages of LASER diode

The terms stand for LASER full form Light Amplification by Stimulated Emission of
Radiation. It can produce coherent radiation in the visible or in an infrared spectrum when
current passes through it It can be used in optical fiber systems, compact disk players and also
. some remote control devices. Here this post gives information about the advantages and
| disadvantages of LASER diode to know more about it

2 9 0909099929999 99090030909

‘i Advantages of LASER dicde :
‘I . Simple economic design
. It has low power as compared 1o other types of laser diodes

| = Better modulation capability
JI . The laser diode has a high coupling efficiency

T It can be used at high temperatures

o I It gives high optical power

| = In this diode cheaper device 1o produce laser output




2 90 0. 00909099 990 09

It has a smaller size as compared to other types of laser diodes

Production of light can be precisely controlled

Laser diode to transmit optical output powers between the range of about 5 and 10 mW
Low spectral width (3.5 nm)

Compact

It is easily manufactured in arrays

The delivered svstem nol as expensive as hard tissue laser diode

Ability 1o maintain the intrinsic layer characteristics over long lime periods

Disadvantages of LASER diode :

It produces a more divergent laser beam

They require big and costly optics for a large source of size

It has a critical heating problem

Hight drive current o drive the large laser for pellets

Expensive

A speckle patlern appears as two coherent types of light beams to added or subtracts

their electric field depending upon their relative phases at the end of the fiber optic device

Poorly absorb in hard tissue and hydroxyapatite
Current produces unfavorable thermal charactenistics
Mecessitates the use of cooling and power stabilization

3. Applications of Laser Diode :

The following are the applications ol laser diode:

Consumer electronics: This includes laser printers, CDs and DVD players, and fiber
optic communication.

Industrial applications: When it comes Lo industrial applications, laser diodes are
preferred as it is a source of a high-intensity laser beam and used for cutting, drilling,
welding, ete.

Medical applications: Laser diode is used for the elimination of unwanied tissues and
tumors and also in dental medication.

Scientific instrumentation: Instruments like spectrometer, range finders, contact-less
measurements can be done with the help of laser diodes.
The laser diode in telecom: Laser diodes with 1.3 pm and 1.55 pm bands are used as

the main source of light in telecom and as the band changes laser diodes find application
in optical amplification
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4. Methodolopy and Appararus

The experiment was condocied ozing a GaAs based laser of 670nm, a Pelter
cooler, dnd alarge nrea silicon photodiode as the photodetecior, connected o
wvolimeter, The Peltler cooler was used to transfer heai to the heat sink and change
the femperuiure of the diode laser, Both the fempersfure and forvward currént
through the diode laser were set and moniiored osing the control unit provided,

The laser and detector were both attached to a triangular rail and adjusted to
be ai the game height. The laser was adjusted o thal the outpul beam fell on the
detector, A volotéier was sitached b the photodetecior 1o read the oulpul in
mV, which would laterbe converted o mW For analvsis, The experiment was
divided into three poris.

Exvperimemal Measuremens of the Loser Power (i of Congiom Temperafure

For the firsi part of the experiment, the temperature was sol sl approximately
20°C and the drive curreni was vared. The outpud voltsge and cormesponding
drive current was recorded with ihe photodetector switched 1o the x1 sensitivity
setting. The curment was started at 0.0 mA and went o & maximum of no more
than 43.0 mA. The datn was plotted in Excel to creafe an L-l characlenstic, as
seen in Figure I, The associated imcerininty was olso photied, From analysis of
the datn plot, the threshold current was determined and recorded. For dais poinis
sbove the threshold current, a line of best il was plotted. The equation of this linc
wiis determined, and the slop of thiz fine wes recorded as the slope efficiency of
the liode laser.

Experimental Measarementy of Laser Power Chriput ot Varying Temperainre

For the second part of the experiment, the same process from the first part was
followedat seven different temperatures between 5°C snd 40°C. As with the At
part of the experiment, the cutpul voltage ond comesponding drive current was
recorded to 8 maximum cwment of no more than 430 mA. Seven -l
characteristics were produced and plotted on the same graph to show the influence
of the tempersture varizstion, as can be seen in Figure 4. For each plot, the
sssocimied uncertainty was also ploped. For cach tompemtare, the plois were
analyred and threshold cumrent and slope efficiencics were determined and
recorded. From Eq. 1., Bq. 2 was derived and the characteristic temperature was
empirically calculated.

e e

Exprrimemtal Meoiwremonty of Seam Spaiiol Cross-Sectional Power Distrbhpalon

For the thind part of the experiment. the aperiure was siinched (o the front of the
phogodetector. The dicde kaser was adjusted to be at the same height as the photodetecior
and moved to be 2.5 2 0.2 gm from the photodetector. A white sheet of paper was used 1o
view the laser besm and how it diverges. It was noted that the ouiput beam wus
approximaiely 45° 10 the vertical. The senwitivity of the photodetector wis switched (o the
w0 setiing

The tempersture wos set ot approximasely 20° and the current at 40.0 mA. The
photodétector position wits recorded and then displiced in the x-uxis of & conatant helght.
The detector owtput vohinge was recorded &t 0.5 + 02 mim increments along (e x-axis.
Omee the entire prafile of the beam in the x-axis a that height was scanned, the detector
was ceniersd on the laser beam ugain at the original recorded position, The position of the
piemodetecion slong the yv-axis wis then displaced ot 8 constani position on the x-axis.
Once again, the defector outpul voltage was recorded a2 0.5 + 0.2 mm Increments aloni
the w-aiis. Aficr the entiee benm hod been scanned, the recorded datn was plotted and
bmm'mnin'ﬂ!# Hﬁlﬂrﬂhm;-ﬂuml,mmh:min Figure 5. For each
plut, the associmied uncertainty was also ploned. From the Foll Width Hall' Maximism
(FWHM), the beam divergence in the perpendiculer and paralie] i the junction, 81 and
By respoctively, were caleulsted,

® 0 0 @ 0
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5. Hesulis
Laser Power Chutpart g o Fanotion of Forward Curresd of Coslant Temperatire

For the first part of the éxperiment the plot of the L=1 charscterisfic is provided in Figore
3, The associated uncertainty from the detector ot o sensitivity setting of 2] of £
% Isalso provided for mW measurements. From the plot, the threshald current £y
was determined to be 24.50 mA by analyring the point s which the diode bnser
reached lasing conditions. The slope efficiency was determined from the plotted lina
of hest fit for duts points above the threshold corrent as 0.2925 mW/mA. This means
the laser s operating stapproximately 29.25% cfficiency at 20°C.

Light Omtpat vs, Coreendt 20.5%

Fig. 3. L-l characteristic for diede laser a2 20.3°C and vasying drive camend,
Temperatuse Dapardemnie of the Theeshold Cwrrent

For the second part of the experiment. the data collecied was vsed to plot seven L-1
characteristics at differemt temperatures, which is provided in the graph in Figure 4.
The associated uncerininty from the detector af a sensitivity setting of x1 of £ 5% is
also provided for mW measurements. The threshold cwrrents and slope efficiencies
ware determined (rom the plots as previously stared and sre provided in Table 1.
Furthermore, the charseteristic temperature T, was estimated, based on the
experimental reistion in Eg 2, for each tempernture. For further data anafysis, the
characteristic was calculated in K, rather than the tempernture units used by the
Peltber cooler, *C.

Tilde L. Threshald Current, Charncieristic Temperature, and Slope




. Dhiscussinn

The expermment was completed and yielded pond results. Owver [ifty measurements were
recorded for the first port of experiment, with following parts having fower messurcments
mken o bow currents, which were desmed 0 ol mflvence significant calcokuions
{currents below spproximately 20 mA) The results for the threshold curment fe provided
in Table 1. were consistent with the expected resubts [16]. It was observed that the
threshold current varied with femperafurs, increasing as the temperabere of the divde laser
mcrensed, Typical values for threshold curments of InGaAsP bazed dicde lasers af room
tempersture rangs betwoen 31-34 mA[17]. The diode laser used lor this expermment
GiaAs based with & GalnP sctive laver and AlGainP p-tvpe and n-tvpe doped clwbding
lavers, thas the resuliing threshold currents can be said 1o be comparable with known
resuls,

The empirically calculated values for the chamcteristic tempermiure T, were within
the expecied mnge of values. Howeyer, the wvalees varied slightly with temparature, which
was not expecied. This variatbon was only by 3% botweon the messuremenis islon sl
7.0°C and 39.9°C. Typical values for T, for GaAs/AlGaAs based diode lasers are hetween
SO to 150K, and consistent with the caloulated resulis [17, 1B). The value of T, is highly
dependent on the active layer used for the diode laser [17]. Specifically, larger valuss of
the threshold current can be expected for lnders that use semiconductors with wider band
gaps, and higher snergy paps, sueh as GaM as previoushy mentioned [8, 11, 19].

bt should be noted thor the calcalared 7, was only & proportional empiricel relaiion
with a final value needing multiplication by o constant based on the dimensions of the
diode muserial. Actual values for the characieristic temperaiure use the current density
through the dovice. However, additional research has shown that the relation used for
calculating the charscieristic lemperature ooty hodds for o smll range of emperatieres and
lasers st very low temperatures [20]. Higher charmcteristic iempemture valses correspond
o lower threshold current values. This provides s laser that is more thermnlly stable.
Chamcterisine tempersione is 8 messurement of thermel sensitivity, with good lzser
having high values of 7., Such dicde lasers with farge characteristio lemperatures would
b= uzefinl in fitre optics and other rlscommunication systems [21, 22

For the final part of the experiment, it was observed tha the laser bemm  was
diverging and formed an ellipse that was not divectly aligned with the x-y axis. The angle
of the laser beam wes approximautety 45 to the vertical, with respect to the elliptical beam
shape being vertical The diffraction of laser lght through o small sperture is expected 10
form diffuse circular disca, Alrv's dise, followed by faint conceniric circles [23, 24]. The
calculsied valuex for the divergence of #y= 21,8 & &% and By= 9.1 £ 0.7" were witkin
the expected limitation. Typical angle values for the perpendicular axis is 30°, up 1o 40°,
and parallel axis of 10° up to 12° [17-19]. The calculated values are lower than those of
the expecied values. This is due to the alignment of the beam snd the diode lassr, The
method used for data collection did not scan the entire width of the beam profile. Th
properly determine the angular divergence, the full length and width of the benm must e
messured by gither changing the angle of the beam or simultancowsly changing the x and
y dizplacement of the sensor rather than keeping oae constant. However, considering the
limitation, the calenbated divergence angles are acveptabie.

The plats of the beam profile use the detector output readings in mV rather than Tight
power in mW. This is because the x10 sensitivity setting of the photodetecior  was
required for readings and the lab manual did not include information on the uncenainty of
the detector sensitivity ot the x10 sstting. As the resulting values for the divergence angles
are agreeable with known values, the uncenainty of the sensitivity of the detector at the
x10 satting may be considered insignificant enough 10 have mi consed uny discrepncies
with the final resubs

To Turther expand this experiment, taking o full scan of the beam profile would have
shown mome nccumte results to compare with the known divergence angles. From a full
beam scan, on sccurste full 2D cross-sectionsl map of the power distribution of the beam
could hove boen phoied,
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Anatvsiz af Beam Profile and Beaw Diverpence Angle

For the third part of the experiment, Figure § shows the beam profile in the x-uxis and y-
xis, The associated uncertalnty in the displacement of the photodetector of = 0.2 mm s
alsp provided. Mo associaled uncertninty is provided for the defector outpul B the
laboratory manual did not provide the uncertainty ot & sensitivity setting of x10. The beam
divergence in the perpendicular mnd porallel was calculated from the Full Width Half
Maximum (FWHM), ns 0= 218" & 16" and 8y= 9.17 2 0.7% o & distance of 2.5 4 0.2
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T O mnclusiom

isth i . The tempersture dependence of
The experiment was conducted 1o explore the characierisises of o diode laser.
the threshald current Ith was investigated and L-1 charactoristic plots for vanous temperaiures were produced

research klerature,
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Introduction

Since the first edition of this text, we have wimessed a fantastic evolution in VILS1 (very-larpe-scale
integrated circuits) technology. In the lote 19708, non-self-aligned metal gate MOSFETS with gate lengths in the
order of 10 pm were the norm. Current VLS1 fabnication technology is already at the physical scaling Timit
with gate lengths in the 20-nm regime. This represenis a reduction in device size of almost 100X, along
with an even more impressive

increase in the number of devices per VLSI chap. Future development m VLSI technology must rely on
new device concepts and new matenials, taking quanium effects into account. Whale this 18 a very exciting
time for researchers o explore new technology, we can also be assured that the “traditional™ CMOS and
BiCMOS (ipolar CMOS) fabncation technology will continue o be the workhorse of the
microelectronic industry for many more vearsto come.

The purpose of this sppendix i 10 Gomlisnze the reader with VLSl fabricaion technology. Bref
explanations of standard VLS processing steps are given. The variety of devices available in CMOS and
BiCMOS fabrication technologics are also presented. In particular, the availability of components in the
IC (integrated circunt) environment that are distimet from discrete cremt design will be discussed. In order
1o enjoy the economics of inlegrated circuils, designers have o overcome some senous device limitations
{such as poor device tolerances) while exploiting device advantages (such as good component matching),
An understanding of device characieristics is therefire essential in designing high-performance custom
VILSIs.

This appendix will consider only silicon-hased (Si) rechnologies. Although other compound materials in
groups 11 through V, such as gallivm arsenide (GaAs) and aluminum gallium nitride (AlGaN), are also used
o implement VLSI chips, silicon 15 still the most popular material, with excellent cost-performance trade-
ofl. Recemt development in StGe and stramed-silicon technologies will further strengthen the position of Si-
based fabncation processes in the microclectronic industry for many more years 1o come.

Silicon 15 an abundant element and occurs naturally i the form of sand. It can be refined using well-
established punfication and crystal growth techniques. It also exhibits suisble physical properties for
[abnicating active devices with good electrical characteristics. In addition, silicon can be easily oxidized 10
form an excellent insulator, Si0: (glass). This native oxide is useful for comstructing capacitors and
MOSFETs. It also serves as a diffusion barrier that can mask against unwanted impurities from diffusing into
the high-purity silicon material. This masking property allows the electrical propertics of the silicon to be
altered in predefined areas. Therefore, active and passive elements can be built on the same piece of material
{substrate). The componests can then be interconnected using metal lavers (similar to those used in printed-
circuit boards) to form a monolithic 1C,




IC Fabrication Steps

The basic IC fabrication sieps will be described in the following sections. Some of these steps
may be carmed oul many times. in different combinations and/or processing conditions duringa
complele fabrication run.

Silicon Wafers

The starting material for modern imegrated circuits is very-high-purity, single-crystal silicon.
The material is inially grown as a single crystal mgot. It tnkes the shape of a stecl-gray sohid
cylinder 10 em to 30 cm in diameter and can be ong 1o two meters in length. This erystal s
then sawed (like a loaf of bread) to produce corculer wafers that are 400 gm 1o 600 pm thick

{2 micrometer, or mucron, pgm, 15 o milllonth of a meter). The surfsce of the wafer 15 then
polished to a mimor finish using chemical and mechanical polishing (CMP) techmiques.
Semiconducior manufacturers usually purchase ready-made silicon wafers from a supplicr
and rarely siar thewr fabrication process i mgol form.

Oxidation

In oxidation. silicon reacts with oxygen to form siheon dioxide (Si0;), To speed up this
chemical reaction, it is necessary o carry oul the oxidation at high temperatures (e.g., 1000
1200°C) and inside ultraclean fumaces. To avoid the introduction of even small quantities of
contaminants (which could significantly alter the clecirical propertics of the silicon), it is
necessary o operaic in a clean room . Particle filters are used 1o ensure that the mrflow in the
processmg area 1§ free from dust. All personnel must protect the clean-room environment by
wednng specil lint-free clothing that covers a person from head to toe.




Photolithography

Mass production with cconomy of scale s the pnmary reason for the tremendous impact VILSI has had on our
sociely. The surface patterns of the vanous integrated-circuil components can be defined repeatedly using
photolithography. The sequence of photolithographic steps 15 asillustrated n Fig.

The wafer surface is coated with a photesensitive laver called photo resist, using a spin-on technigue.
After this, a photographic plate with drawn patterns (e.g. a quartz plate with chrommum layer for
patterning) will be used to selectively expose the photo resist under a deep ultmviolet illumination (UV).
The exposed arcas will become softencd (for positive photo resist), The exposed layer can then be removed
using a chemical developer, cansmy the mask pattern 1o be duplicated on the wafer. Very fine surface
geometrics can be reproduced accurately by this techmque. Furthermore, the patterns can be projected directly
onto the wafer, or by using a separate photo mask produced by a 10x “step and repeat”™ reduction technique
as shown in Fig
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VL5l Fabrication Techmodogy

110 Resmale

Siep mdl repeat camers

Aitisa] photo- mask

Mk aligner

Conceptual illustration of a step-and-repeat reduction techmique o facilitate the mass prodoction of integrated
circuis

Etching

To permanently imprnt the photographic patterns omto the wafer, chemical (wet) eiching or RIE dry
etching procedures can be used. Chemical etching is usnally referred 1o as wet etching. Different chemical
solutioms can be used o remove different layers. For example, hydrofluonic (HF) acid can be used to etch
Si0),, potassium hydroxide (KOH) for silicon, phosphoric acid for aluminum, and so on. In wet etching,
the chemical usually antacks the exposed regions that are not protected by the photo resist layer in all
directions (isotropic etching ).

Diffusion

Diffusion 15 a process by which mtoms move from a high-concentration region 1o & low- concentration
region. This 1s very much like a drop of ink dispersing through a glass of water except that it occurs much
more slowly m solids. In VLS] fabrication, this is 8 method to introduce impurity atoms (dopants) into
silicon to change its resistivity. The rate at which do pants diffuse in silicon is a stong funcion of
temperature. Diffusion of imporities is usually carmied out @t high temperatures { 10001 200°C) 1o obtain the
desired doping profile. When the wafer is cooled to room temperature, the impurities are essentially

“frozen” in position.
lon Implantation

lon implantation i= another method wsed 1o miroduce impurities into the semiconductor crystal. An ion
implanter produces jons of the desired dopant, accelerates them by an electnic ficld, and allows them to strike
the semiconductor surface. The ions become embedded in the crystal lattice. The depth of penetration is
related 1o the energy of the 1on beam, which can be controlled by the aceelerating-ficld voltage. The quantity
of ions implanted can be controlled by varying the beam current (flow of ions). Since both voltage and
current can be accurately measured and controlled, ion implantation results in impurity profiles that are
much more sccurate and reproducible than can be obtained by diffusion. In addition, jon implantation can be
performed at room temperature. lon implantstion normally is used when accurste control of the doping
profile is essential for device operation.
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Chemical Vapor Deposition

Chemical vapor deposition (CVD) is a process by which gases or vapors are chemically reacted, leading
1o the formation of solids on & subsirale. CVD can be used 1o deposit vanious materials on a silicon substrate
including 5105, Si;Ns, poly silicon, and so on. For instance, il silane gas and oxygen are allowed to react
ahove a silicon substrate, the end product, silicon dioxide, will be deposited as a sohid film on the silicon
watfer surface. The properties of the CVD oxide layer are not as good as those of a thermally grown oxide,
but they are sufficient 1o allow the layer (o act as an electrical insulator. The advantage of a CVD layer s

that the oxide deposits at a faster rate and a lower emperature (below S00°C).

Metallization

The purpose of metallization s o interconnect the variows componenis (transistors, capacitors, efc.) o {form the
desired imegrated circuil. Metallization involves the deposition of a metal over the entire surface of the
silicon. The required inferconnection patiern is then selectively eiched. The metal layer is normally deposited
via @ spuitering process. A pure metal disk (e.g, 99.99% sluminum target) is placed under an Ar (argon) jon
gun inside a vacuum chamber. The wafers are also momnted inside the chamber above the target. The Ar
wms will not react with the metal, since argon is a noble gas. However, the tons are made to physically
bombard the twrget and literally knock metal atoms out of the target. These metal atoms will then coat
all the surface inside the chamber, mcluding the wafers. The thickness of the metal film can be
controlled by the length of the sputtering time, which is normally in the range of | 10 2 minutes. The
metal mierconnects can then be defined using photolithography and ciching sicps.

Fackaging

A fnished silicon wafer may contain several hundreds of Anished circuits or chips. A chip may contaim
from 10 to more than 10" transistors; each chip s rectangular and can be up o tens of millimeters on a
side. The circuits are first tested electrically (while still in wafer form) using an automatic probing station.
Bad cireuits are marked for laier identification. The circaits are then separated from cach other (by dicing),
and the good circuits (dies) are mounted in packages (headers), Examples of such IC packages are given in
Fig. A4 Finc gold wires arc normally used 1o interconnect the pins of the package to the metallization
patlcrn on the dic. Fmally, the package is sealed using plastic or epoxy under vacuum or in an iner
atmosphere.

VLSl Processes

Inegrated-circun fabrication technology was originally dominated by bipolar technology. By the late 1970s,
n'lmul u:'uJL-_ umu:u_m:i.u:m: (MOS) technology became more promising for VLS implementation with
higher packing density and lower power consumption. Since theearly 1980s,

complementary MOS (CMOS) technology has slmost completely dominated the VLSI scene, leaving
bipolar technology to fill specialized functions such as high-speed analog and RF circuits. CMOS
technologies continue 1o evolve, and in the late 1980s, the incorporation of bipolar devices led to the
emergence of high-performance bipolar-CMOS

(BICMOS) fabncanion processes that provided the best of both technologies. However, BiCMOS processes
arc ofien very comphcated and costly, since they require upward of 15 10 20 masking levels per
implementation—standard CMOS processes by companson requireonly 10 1o 12 masking levels.

The performance of CMOS and BiCMOS processes continues to improve with finer lithography
resolution. However, fundamental limitations on processing technigues and semiconductor properties have




good compromises to improve performance while maintaining manufacturing compatibility (hence low
cost) with existing silicon-basedCMOS fabrication equipment.

In the subsection that follows, we will examine a typical CMOS process flow, the performance of the
uvailisble components, and the inchusion of bipolar devices to form a BICMOS process.

integrated Devices

Hesides the obvious »- and p-channel MOSFETs. other devices can be obtained by sppropriate masking
patierns. These mclude po junciion diodes, MOS capacitors. aml resisiors.

MOSFETs

The a-channel MOSFET is the prefemed device in comparison o the p-MOSFET. The electron surface
mobality i two to three times higher than that for holes. Therefore, with the same device size (W and L), the
n-MOSFET offers higher current drive (or lower on- resistance) and higher Trans conductance.

Hesistors

Resistors in infegrated form are not very precise. They can be made from various diffusion regions as
shown in Fig. Different diffusion regions have different resistivity. The # well is usually used for medium-
vialue resistors, while the #  and p diffusions are useful for low-Value résistors. The actual resistance
value can be defined by changing the length and width of diffused regions. The tolerance of the resistor
value is very poor (20-50%), butthe matching of two similar resistor values is quite good

(3%). Thus carcuil designers should design circuits that explost resistor matching and should avoid designs
that require a specificresisior value,

Capacitors

F'wo itypes of capaciior structure are available in CMOS processes: MOS and inter poly capacitors. The
latter are also similar o metal-insulator-metal (MIM) capacitors. The cross sections of these structures are
as shown in Fig. The MOS gate capacitance, depicted by the center structure, is basically the gate-to-source
capacilance of a MOSFET. The capacitance value is dependent on the gale aren, The oxide thickness is
the same a5 the gate oxide




Crss secims of varks. teswior (vpes svaitable fromin (ypieal a-weel] CMOS proces.

Inter poly Capacitor

ey paoty omd MUES capaciiom m s s-wel] CWOS proecss,

Thickness m the MOSFETs This capacitor exhibits a larpe voltage dependence. To climinaie this
problem, an addition #  implant is roguired o form the bottom plate of the capacitors, as shown in
the struciure on the neght. Both these MOS capaciiors arc physically i contact with the substrate,

resulting in @ lwge parasine po junchon capacitince of the hottom plate.




Pn Junction Diodes

Whenever r-type and p-type diffusion regions are placed next to each other, a pa junction diode results, A
uscful structure is the s-well dinde. The diode fabricated in an n well can provide a lgh breakdown voltage,
This diode is essential for the input clamping circuits for protection agamst clectrostatic discharge, The
diode is also very useful as an on-chip tempersture sensor by monitoning the vanation of its forward vollage
drog

VILSI1 Lavout

The designed circuit schermatic must be transformed into a lavoot that consists of the gemmetric representanion of
the circuit components and intercoomections, Today, computer-aided design wals allow many of the conversion
steps, from schematic to layout, 1o be camed out sermi- or fully austomatically. However, any good mixed-
signal IC desipner must have practiced full custom layoul al one point or another. An example of a CMOS
inverter can be used to illustrate this procedure.

I'he carcuat must first be “flattened” and redrawn to climinate any inicrconnection crossovers, similar
1o the requirement of a8 prnted-circuit-board layout. Each process 15 made up of a specific set of masking
layers. In this case, seven lavers are used. Each layer is usually assigned a unique color and fill pattern for
ease of identification on a computer screen or on a printed color plot. The layout begins with the placement
of the transistors. For illustration purposes, the p and n MOSFETs are placed in an armangement similar (o
that shown in the schemaric. In practice, the designer 15 free o choose the most area-efficient layoul. The
MOSFETs are defined by the active areas overlapped by the “poly 1™ layer. The MOS channel length
and width are defined by the width of the “poly 1™ strip and that of the active region, respectively. The p-
MOSFET is enclosed m an n well. For more complex circuits, multiple » wells con be used for different
groups of p-MOSFETs. The a-MOSFET s englosed by the a diffusion mask to form the source and drain,
while the p~-MOSFET is enclosed by the p  diffusion mask. Contact holes are placed in regions where
connection to the metal layer is required. Finally, the “metal 1™ laver completes the interconnections

The commesponding cross-sectonal diagram of the CMOS inverter along the AAT plane is as shown in
Fig. A.15, The poly-Si gates for bolh transistors sre connected to form the
input terminal, X. The dmins of both transistors are tied together via “metal 1™ 1o form the output terminal,
V. The sources of the - and p-MOSFETs are connected to GND and Vap, respectively. Note that butting
contacts consist of side-by-side n /jp dilfusaons that are used to tic the 'body potential of the - and p-
MOSFETS to the appropriate voltage levels.

When the loyout is completed, the circuit must be venified using CAD wols such as the circuit
extractor, the design rule checker (DRC), and the circuit simulator. Once these verifications have been
satisfied. the design can be “taped oul™ to a mask-making facility.




Beyond 20 nm Technology

The rapid advancement of VLSI fabrication wechnology has followed a prediction called Moore™s Law for
more than four decades. In 1965, Gordon Moore, one of the cofounders

L™
-

MOSFET scaling comsasts of the reducton of both the surface and vertical domensons, In sdditon, modification of the doperg
profiles and chosce of malerisls ane also pecesssry.

of Intel, foresaw that the number of transistors that can be intégrated onto a VLSI chip would roughly
double cvery two years. In order to achicve this, the size ol the transistor has to be redoced accordingly.
(therwise, the size of the VLSI chip would have grown to an unacceptable size, leading to low wield and
high cost. Instead of redesigning a fabncation lechnology from scratch every time, 8 scaling procedure is
normally camed oul. The scaling process 15 not only an optical shnnk of the device surface layout, it also
requires the reduction in vertical dimensions such as gate oxide thickness, source and drain junction depths,
cic. The effect of MOSFET scaling is illustrated. VLS] fabrication technology is categorized by the |
minimum dimension that it can define. This 5 usually refermed to as the chomnel length of the MOS gate.
The reduction in device dimensions not only allows higher miepration density, the shoner channe] length and
closer proximity of the devices also allow higher switch speed, hence better performance. As a rufe of thumb,
scaling cannot be camied oot with an agpressive factor. Nommally, 50% reducing in dimensions 1s achieved
every two penerations. Therefore, a scaling factor of approximately 0.7 is mormally used. This s why we have
technology nodes such as | pm m 1990, 10 0.7 pm, 0.5 pm, 0.35 pm, 0.25 pm, 0. 1% pm, 0.13 pm, 90 am and

SLF O,




L onelusion

This appendix presents an overview of the vanous aspects of VLSI fabrication
procedures. This includes component characteristics, process flows, and layouts. This is by
no means a complete account of state-of-the-art VLSI technologies. Interested readers should
consult other references on this subject for more detailed descriptions.
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REPORT

A Projecttited “Poultry Farming In Pattamundai Locality” was
undertaken by 15 students of Zoology department guided by Prof DK, Bhuyan ,
Reader in Zoology in this session. Samples were collected by students from
different Poultry Farms of Pattamundai Locality. All the teachers of the department
help them during the project work.The Demonstrators in the department also
helped the students during their experimental work . The performances of students
were found to be satisfactory,
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ABSTRACT

Rural Environment has been transformed by the adapting model
breads of livestock together with the associated packages of external
inputs such as fertilizers, pesticides, antibiotics, machinery etc.

necessary to make these productive.

As agriculture has developed, there has also been an increasing in
population of poultries. The poultry waste and the biochemicals
deposited on land and sometimes mixed with water to cause land,
water and air pollution, so that the overall environment of the area

under study has gone into critical stage due to these conditions.
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OBJECTIVE

Study of impacts of changes in animal husbandry practice like poultry
room over a period of time in a given locality of village on a local

environment.

Village :-Kasananta
P.O. :-Kasananta
District  :-Kendrapara
State :- Odisha

Country :- India




INTRODUCTION

Ddisha continues to be one of the poorest and backward state of India.
Though it is endowed with the natural resources, its 87% population
is rural based in which 22% and 16% belong to ST and SC
communities respectively, Economy of Odisha is mainly based on
agriculture. Odisha agriculture is mainly crop based. But other
components like diary, fishery and poultry production etc. are very

much important for economic development of people.
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MATERIALS AND METHODS

An extensive survey has been done along different parameters, such
as locality and area of poultry farms, types of birds, types of shelter,
types of animals, feed methods of preservation and processing of

products, medicare to the birds, disposal of wastes.
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OBSERVATION

There are two poultry farms in this village.

1. Locality in which Poultry Farm is Established:
The locality of poultry farm in rural based with a lot of open
space nearby. This residential units are 60 ft. away to the west
side of the poultry units. There is no hinderance for people
nearby residential home.

. Area of Poultry Farms:
200 - 300 sq. ft. areas of one or two poultry farms are
established by one or two educated persons of this village.

There are open space to the front east — 8 fi. and back west — 3

ft. and other two sides 3 fi. each of the poultry farms.
. Tvpes of Birds:
The birds like Black Rock Broiler, Kalinga Brown (Hybrid hen),
Giriraj Broiler, China Fowl/Hen etc. are kept within farms.
i. Black Rock Broiler:

The colour of wings of those birds are black. The weight
of one day chick is 3.8 grams, Usually the weight of
fowl/hen is 2.5 t03.5 kg within 40 weeks.
Kalinga Brown Fowl/Hen:
There birds are hybrids of R.R.I. hen and W.L.H. fowl.

The weight of one day chick is 3.5 gm. Each hen produces

270 to 272 eggs per vear. They need either 2.240 kg or
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3,760 kg feed to produce 12 dozen or lkg eggs
respectively. The weight of each egg is 50 gm and the
colour of egg is brown.

Giriraj Broiler:

These birds grow very fast and the weight of the chick is
1.25 kg and 1.5 kg for 7 and 8 weeks respectively. They
produce 120 to 150 eggs per year. The weight of adult
fowls/hens in 3 to 4 kg.

China Fowl/Hen

The weight of chicks within 12 to 16 weeks is lkg.
Usually they produce eggs from March to September.
Each hen produces 120 eggs per year. The meat of china

fowl’hen is 80% more than that of other fowls/hens.

. Shelter for Poultry:

One is 200 sq. fi. for 200 birds and another is 400 sq. it. for 400
birds. Mostly these are pucca buildings.
Table — 1 (shelter needed for each fowl'hen):

Types of House | Deep Litter House : Net House

Breeding House | 0.4 sqft/chick | 0.5 sqft/chick

Grower House | 1 sqft/Grower {Edult]l 0.6 sqft/grower

Breeding with I aql’i.-“lﬂra-{_fﬂ_wh'hen} I 0.6 sqft/bird

Rearing House {fowl/hen)

I_Layer House | | sﬁ'ﬁ;’-layer 0.7 -0.9 sqft/layer




For every stage of fowl/hen different type of shelter or house are
needed.

5. Feed for Fowls/Hens:
Table — 2 (Types of feed for fowlhen):

Name of | Chick 0-8  Grower | Layer Broiler | Broiler
| ' Foodor | Weeks | 9-16 Breeder 17 | Starter 0-6 | Finisher 6
| Grain (kg.) Weeks | Weeks or | Weeks | Weeks or
_ l(kg)  |More (kg) | (kg) More (kg.) |
Maize 45 | 45 43 49 | 61l
| Powder | — _3
Rice Polish o 25 15 10 07 |
| Soyhean Mill , 19 7 33 | 30 |
. | Boiled Rice - 08 06 - -
| Brun Y | ——
| ' Mineral 03 03 03 03 03
| | Mixture IR (] » ¢ =
| Mineral and - - 04 - -
| Powder | S
| Total 00 | e | 1o [ 100 | 100

Table -3 (Feeds with vitamins with other medicines per

quintal)
' Name of | Chick 0-8  Grower | Layer Broiler Broiler
vitamins / | Weeks 9-16 Breeder 17 | Starter 0-6 | Finisher 6
| medicines (kg.) Weeks | Weeks or | weeks (kg.) | Weeks or
: | (kz.) More (kg.) . More (kg.)
| Vitamin I 10 10 10 10 10
| A+B2+D3+
| K2+D5 (g) | = e ——
| B Complex 25 | & | 25 25 -
withE(@ | IR———
Net Fin - 200 g 50 | so | 50 3 4l 30
Merivoit - 100 22 22 | 10 22 22
'EE@] " 100 g 100 10D S e 100
Calcivimin 250 250 | 236 500 500
(Fortfg) | | i g ==
Lyesene (g) 100 100} 0 1 we 1 0
DAL - 100 75 50 [ (K} 50
Methiomine (g) R _ LA Bl
Salt (g) | %00 | 500 N 500
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| Crude Proteins |
(Minimum %) .
Crude Fiber '
{Maximum %o} | :
Sah 0.6 0.6
(Maximum %)

Calcium = 1.0 : 1.0
(Minimum %)

"A Level Phosphorus 05 | 05

| {(Mimimum %)

Metabolizable Energy 2600 2500
(kcalkg.)

6. Provision for Waste Disposal:

0.5

2600

2R00

The sheds of the birds of these one or two poultry farms are

cleaned and there is provision for disposal of the waste materials

mainly litter.




DISCUSSION

As agriculture has developed, there has been an increase in population
of cattle. Due to increase in population and decrease in agriculture
land, people also want to do Poultry Farming for increase their
financial condition. Now-a-days more people are interested to

established the Poultry Farm.

Effect of Poultry Wastes:

The pouliry waste which is composed of rice spun, wooden powder
and litter, is washed out with water and deposited on wet slurry on the
land. The slurry deposited on soil, may be washed or may run into

drains, canals and ponds causing water pollution.

The poultry wastes are regarded as an important source of soil
fertility, but they also give rice to serious problems of odors and
causes air pollution. The water enters into water sources and cause
water pollution when run off carries the wastes into water bodies.
Such wastes containing pathogenic organisms are ultimately

transmitted to human and cause air and water borne diseases.

Effect of Medicine:




The medicines used for curing diseased fowls/hens are mixed with
water to cause water pollution, These chemicals have been found to
be the cause for arthritis, skin diseases, serious eye, kidney and liver

disorder to local people.

If the fowls/hens are attacked by severe diseases they would die. The
dead bodies give bad odor and create air pollution. So dead bodies
should be dug inside the hole which would be decomposed by micro-

organisms. So that the farms are well maintained.

There is no waste deposited inside the farm. If their waste matenal
deposited, the bird will fall on poultry diseases. The farms are spraved
with sanital / pine oil / pheny] after cleaning. The poultry waste, extra
feed and manure i.e., phosphate etc. are put in a big hole for preparing
compost, which are being used for agriculture, The birds are treated

with approved medicare.




IMPLEMENTATION

Looking to adverse effect of deposited poultry wastes, medicines,
dead bodies of fowls'hens ete. current emphasis is being stressed on

the properly use of litter of fowl/hens, sanitation of poultry farms.

1. Provision for Waste Disposal:
The shed of the birds of poultry farms are cleaned and there is
provision for disposal of waste material (mainly litter of
fowls‘hens).
Litters are used as manure in the field for healthy growth of
crops and vegetables. It is also used as fish food. The normal
rate of litters for 1 kg. is Rs. 5/- which is being sold to local
farmers.

2. Litter Used for Farm Yard Manures:
Farm Yard manures are bulk organized manure resulting from
decomposed mixture of dung and urine of farm animals (Cow
ete.) with the litter of fowls/hens from poultry farms on average,
well-rotted FYM contains 0.5-1.0% N, 0.15-0.20% P:0Os and
0.5-0,6% K,0, desired C:N ratio in FYM should not exceed 15-
20,

3. Sanitation for Poultry Farms:
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if.

ii.

Preparation of Brood House Before Birth of Chicks:

The house should be vacant and cleaned the wall and floor
with Costic Soda. All the materials of poultry farm should
be cleaned with phenyl and then with potassium
permanganate water. After the cleaning these materials
should be dried and dept before 8 days. Water line or
channel should be cleaned by phenyl. The floor and the
rooms etc. should be sprayed with 10% formalin solution
(i.e., 450ml — 10 It. water) and dept close the room for 24
hours. The wall of the house should be painted with
mixture of lime and malathion powder. The rice bran or
saw dust should be spread on the floor and then old news
paper should be covered over them. Maize floor or suji
powder should be maintained at 95° F before coming of
the chicks. Then the feeds and water should be supplied
slowly to the chicks.

Maintenance of Grower (For 9 to 16 weeks):

Grower should be kept inside grower or rearing room.
These rooms should be well ventilated and also kept open
space for their walking and running. They should be eating
their appropriate feed and water. After 8-10 weeks the hair
of grower fowl should be cut.

Maintenance of Layers:

The feed should be supplied to layers according to the

proportion of feed, seasons and weather. The house of
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layers also kept some open space for their walking and

running. They should be taken care during summer, rainy

and winter, The box for production of eggs for 5 layers

should be kept in each room and good rice bran/saw dust

should be spread on the floor. The egg box should be

cleaned in every week and poured good rice bran. The egg

should be collected 4 to 6 times from deep litter house,

The birds should be saved from mice and other animals,

insects etc. the dead birds should be burned or dug into the

s0il.

Medicare to the Birds (Chart for Injection).

The house should be vacant and cleaned the wall and floor

with Costic Soda. All the materials of poultry farm should

be cleaned with phenyl

and then with potassium

permanganate water. After the cleaning these materials

should be dried and dept before 8 days. Water line or

channel should be cleaned by phenyl.

(S, |

Age Name of Vaccines Place for Giving | Disc
No. | g | Vaccines
1 |1 day Morax Disease Below the skin of | 0.2 ml
= | Meck |
2 | 5-7 days | F-1 or Lasota | On Nostril of | I drop
(For Ranikhata Nose or on eye
| |Disease) isis b
3 |21 days |F-1 orLasota Eve | drop
(For Ranikhata
= - Disease) . —
4 | 6 weeks | Chicken Pox Injection syringe | 2 times

on Wings Below

| wings in the skin |
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Below wings in ' i_l:].:'r ml
the skin :

"5 [ 8 weeks | Ranikhata Disease
L IRB)
6 |12 Chicken Pox
| weeks |
7 |16 | Ranikhata Disease
weeks (R:B)

5_'.::'i nge

| the wings

Through injection | 2 times

Below the skin of | 0.5 ml

CONCLUSION

If the poultry farmer will take proper sanitation care, of their poultry

farms, then the fowls/hens would live healthily. So that the economic

condition of these farmers will be improved. There may be less

environmental pollution of the management practices and monitoring

of the poultry produce will be well maintained by the consolation of

experienced concerned doctors and scientists and proper feedback to

them.
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